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novel enzynme interacting conpounds 5 The present invention relates to

nmet hods for the characterization of enzymes or enzyme-conpound conpl exes
usi ng enzyoeoedsigawseds bound to solid supports. 10 The JUAVERIPOGHGZHGH

di scovery is to develop effective and safe nedicines. In order to achieve
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prerequiste for the identification of conpounds interacting with proteins,
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proteins as possible of one class in a great purity. Especially, the

provi sion of many proteins of one class (e.g. kinases) is inportant since



SAX of the cognate drug target and the side-effect-target can be different

and the latter SAR is usually not known. Another strategy is the in vitro

expressi on of enzynmes of a given class, e.g. kinases. Fabian 5 and
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i sol ation, effective nethods can be appl i ed elther for the
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'n a1 2pohebltid e Bihick, KM Re o BBt 8L RO R D o of
at | east Séﬁéceeii?)_ﬁyh@5 KSmprising the steps of 20 a)providing a protein
prepasati on contai ning the enzyme, b)contacting the protein preparation
under essentially physiol ogical conditions wth nore than one broad
spectrum enzyne |igands, wherein each ligand is imobilized on a solid
support under conditions allow ng the binding of the 25enzyne to said nore
t han one broad spectrum enzyne |igands, c)eluting the enzynme, and
d)characterizing the eluted enzyne by nass spectronetry. In a second
aspect, there is provided a nethod for the characterization of at |east
one 30 enzyme, conprising the steps of: a) providing two aliquots
conprising each at |east one cell containing the enzyne, b) incubating one
aliquot with a given conpound, c) harvesting the cells, 35d)Iysing the




d)eluting the enzyme or enzynmes, and 20 e)characterizing the eluted enzyne
or enzynmes by mass spectronetry. In a fourth aspect, there is provided a
met hod for the characterization of at |east one enzyne-conpound conpl ex,
conpri si ngyf N6s/Sl@ps of 1 25 a)providing a protein prepprakiom/6sni ai ng the
enzyme, b)contacting the protein preparation under essentially

physi ol ogi cal conditions with nore thah one broad -spectrum enzynme |igands,
wherein each ligand is inmobilized on a solid support under conditions

all ow ng the binding of the enzyme to said broad spectrum enzyne |igands,
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This approach is only successful if the structure-affinity-relationship (SAR) is not
35  destroyed through the chemical modification of the drug but fails if the SAR is impaired.
In addition, it is difficult to identify targets mediating unwanted side effects becanse the




b) contacting the protein preparation under essentially physiol ogical
conditions with at | east one broad spectrum enzyne ligand i nmobilized on a
solid support 30under conditions allow ng the binding of the enzyne to

sai d broaﬁoaa%ﬁg oJm enzyne |igand, c) contacting thed@undeaipZgnes W th
a comnpound"t0 re ease at | east one bound enzyne, and characterizing the
rel eased enzyne or enzynes by nass spectronetry, or - 7 - e)eluting the
enzyme or enzynes fromthe |ig,and and characterizing the enzyne or
enzyimes by mass spectronetry, thereby identifying one or nore binding
partners qfg Bhﬁle%g & Qg Ergth Bn@ BN HRCEREG-ASgaTent bodetbrahiomd thelpeci al | y
t he net hqg of th i scl osure according to the imediately preceding

enbodi e ]fﬁ@ ?EWWounng advantages: - No in vitro expression of
enzymes |s necessary, but endogenous enzynes fromceu | ysates are used. 10
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cul t $ 5m%"%H§5&§t 1ié%ﬁpounds are known in the art (Guliano et a

2004, Hrgh content screening with si RNA optim zes a cell brologrcal
approach to drug discovery: defining the 35role of p53 activation in the
cellular response to anticancer drugs”. Journal of Bionol ecul ar Screening
9(7), 557-568). -9- However, it is also included wthin the present

di scl osure that the at |east one cell of each aliquot is part of an in
vivo system e. g. a nouse systemor a |ower vertebrate system 5 For
exanpl e whol e enbryo | ysates derived from defined 'devel opnent stages or
adult stages of nodel organisnms such as C. el egans can be used. In




15 The choice of the cell will mainly depend on the class of enzynes
supposed -to be anal yzed, since it hac to be ensured that the class of
enzyme is principally present in the cell of choice. In order to determ ne
whet her a given cell is a suitable starding systemfor the nethods of the
di scl osure, nethods |ike Westenbl ot, PCR-based nucleic acids detection 20
nmet hods, Not henbl ots and DNA-m croarray nethods ("DNA chips”) m ght be
suitable jn .ord t o .determ ne et her iye | ass of enpzynes i resent
Th e col VST Birofiee oy 4 el (8 iyt Sheli§i dor iR DersCBER R hEBEF pose
of the stamdymed bf b hpgvenrclass wehich aregetprdseed m gicsleFudthagnorectsret is domeed for
identified: I S WM C i i esi red

t hor apeut PEarf drigd i b JIBEHLMO oPERARECHEL Hh) Blhd B ACRVE
drugs). Bympewndrast, for the elucidation of protein targets nediating
unwantsed side effects the cell or tissue will be analysed in which the
side effect is observed (e.g. brain tissue for CNS side effects) 30

Furt her motW2MAE j s envi saged within the present disclosure that the cel
containing the enzyne may be obtained froman organism e. g. by biopsy.

Co i h. k in t F I i C [
OO g e 0383 Bl s P e B R R

t hen_ be éxam smep:hsm@y: rfoscio phat cthé _yuse’roﬁ/viat fhealst onhém@axhbp&muhmdszynﬁi digsndes
are 1 fporit biﬁi&dq}n@ﬂgﬁiﬁ%ﬂ ﬁér@%&a{bfléé tEQ foé&ﬁ%‘?g(ﬁaﬂhﬁ&a&%_ Qéjgut‘%f%g[?rb%i];ﬁ
eval uate and noni tor dr.ug PFeat ment reast cancer - jOpSY%S were previously
per f or medreparation] preferghly @i acll Lygate Seltrirtbis isaiefton; slesfive aegthedshiap dsi avplied e
_pref err edsjf QR c&hafbterizA RS 1R &85 cFRLE o thd bfbad sB&RrudfédzymENgrand or

{ described mejfhods of the disclosure’allow.to profile the tisSue s es
for the pPe ﬁcléersiﬁ&ﬁﬁ%ﬂc}inﬁorwa@éeg@w IRISTRPTS; ﬁiﬁ&%@@%ﬁ%ﬁf@@gﬁy |

causat i vadémificihigy aihBeapecttaictbe Tikedtbid, i e resegt dpelodtirenpitodides ndtectiod

activate oncogenic..ldnases). In addition, nutate zynes that. arise

Gari g ¢ reaBRErr G AR bR o o B B AR o R inB s

el uci dat gd a(geven.cof@pumdcept or nmut ati ons causi ng resi stance to anti-cancer

drugs). 10 Liver biopsy is used for exanple to diagnose the cause of

chronic liver disease that results in an enlarged |iver or abnormal |iver
t est resunadirstagped there o mowdeda moilad fop hprrbameterigationgd af Regtions eatymg.. |
2001, Livi@mpéikinGhe t§k0396) - It is enconpassed within the present

di scl osure that by the harvest of the at |east one cell, 15 the lysis is

perf ®ned si nul t aneously. However, it is equally preferred that the cel
is first ahar vesdddingngprétbi@rprepaiont @hipidiys e@t.enbfahiods for- the |ysis of
cells are.known in.the art .(Kar an ta. | e pr rnatien for.ihe
ot racti oh T eaplafind e Biheih AR ARl Ascoi bRy RIGRBNIRARROh ik |
"Sanpl e 20 Prepar fidnome epknperinsn pneyiraliganis atheghe padtligand 3N | ey 2003,
i tor: - SomengihMil i on sl s PR B/ do3ARAA Ak 6 sl D4ELASTELT).

. Lysis of different cell pes I ssues can be achi eved by honogeni zers
{ (e. g.25Pot t er - FB7ABR I Bk pora than epcdped spestAbeyrEne Mgandsnzymat i ¢ | ysi s,
detergent§ (e .cfutinpthdéhzyblel 4N X- 100, CHAPS, SDS), osnotic shock, repeated
freezingéﬁnd tpamngg“ or a cogbination of these nethods. 25 Furthernore,
al | met héls ofchpieefiag theeired Evs BY RS PEEFP™f™cont acti ng the cel |
preparation or cell lysate under essentially physiological conditions with
at | east ;one_orqan spectrum e i i i.)i.zed. i d support -
cnder - coraerand BTG KSR s AN ARG D RSP0 ¢
enzymé | icgayme, c@mpiikisg dmtenstiing under essential |y physi ol ogi cal ‘

condi tions has the advantage that the interactions between the |igand, the
cel | preparation_&g. a the enzyne to be characterized) and optionally the
conpound 2 ef | PEQVidias e RligRoteRpTHTng $ach ahicpstoar celbrrnttinmgdhe enzyBent j al | y
physi ol ogjcal icaBglidd Qsliqasewitinh elvedlcobpbti@ge conditions which are
present in 35the aorigjnal, unprocessed sanple material. They include the
physioIo§ycal%ﬁpﬁﬁgﬂﬁhﬁgﬂkentration, pH, salt concentration, buffer
capacsty dand pepsigtheaeltd, at i onal nodifications of the proteins invol ved
The term_essentiall v, physi ' i1tJ.Qns:" o '

condi ti RS i dgﬂ#ﬁ%{ﬂg ?gc%{ﬁfgg%tgﬁg%&%kg&g%ﬂ%ﬁﬁOP |C%§C(;(;h(ratéhagnn:§%ﬁlrﬁ er ef rom
the sanple is derived, but essentially cell-like conditions or conditions
close to cellular conditions. The person skilled in the art will, of
course, realize that certain constraints may arise due to the 5
experinental set-up which will eventually lead to less cell-Ilike
conditions. For exanple, the eventually necessary disruption of cell walls
or cell nenbranes when taking and processing a sanple froma living

organi smmay require conditions which are not identical to the



Addi tionally, the methods of the disclosure include the step of eluting
the enzyne or- 5 enzynes fromthe ligand i nmobilized on the solid support.
Such nethods are principally known in the art and depend on the nature of
the ligand enzynme interaction. Principally, change of ionic strength, the
pH val ue, the tenperature or 10 i ncubat?on with detergents are suitable
nmet hods to dissociate the target enzynmes fromthe inmobilized |igand. The
application of an elution buffer can dissociate binding partners by
extremes of pH value (high or low pH e.g. lowering pl-1 by using 0.1 M
citrate, pll2-tBin mﬁﬁangquktumnmzmﬁehgm@khwmamgeadlggn@aitmndmhemﬂmma|on

nycr ophobi ¢ 1 P4y Sees BeeE Sl Bekdnt hEMELERCARTIL It Gl R Pt

denat uring age:h@rsor(azbra@imir@m%Zmebgal@éi ergents such as Sodi um docedy! -
sul fate, $OS; eﬁﬁ}ﬁgﬁ% 9{2,@&; 2002, lwununoaffinity

chr omat ography MoL Bj ot echnoL 1), 41-47) Wth these rather

non- speci®i c rFOEREEEZINEhe Pteélepzﬁﬁ%‘iuﬂ‘benﬁﬁf@%b%g‘%ﬁ PeCHInGE) eased and 20
then need to be anal ysed by mass spectronetry (or alternatively by.

detectio h.antibqgdi es el o thdacor o the

Gt sct osand iR Aer BeHeR praciareorha /s TrgiAaes b st Sisouna
enzymes vanjzjfme, coomppisingdhd sepedfease at | east one bound enzyne. This
contacting 25 preferably al so occurs under essentially physiol ogi cal
conditions. One advantage of using a conpound of interest for elution

i nstddd &b t herpadinggeeiatifeots ehypioten geeparafipe donpiping thaenzyme, not al | bound
_proteinsgre rc%heeﬁﬁgo@ﬁhqf%i Yodr ééé&iti’a@l@rtﬂh%lolo@fc@lf &ndltlots Wite reREYm cl ass
_of interest. Consequently ewer rot need c&@ be 1dent|f| 63 30 b}/ mass
spect romet ry r@§Greddgesifm s | é&?a <A gachdieand P qbdiaed g8 gesalid
(sensitivity) sk ortﬁﬁe@ﬁdﬁﬂiﬁo@laﬂe%@merﬁirﬂﬁ;e,sdfthérﬁ&yﬁieltb lsaednmé&mnonel I
appreci ate that Q%etween the i IVI dual steps of the methods of the °

i nventi on, }ﬁ? | FPEETEHY epaxmleddessary. Such washing is part of the
know-ledg e:) of tchetadingthe ofrer shiudt eddermssdnaaléy physibhegiva shidigorseritemoteo
renmove non-bo i r
Nonspecific (m&%ﬁg‘f?@t& ch%ﬁn&ﬁ%gnd}s n&%%rggte?%{r%éaggﬁéﬁm&lﬁ%@%g

M ni ni zed by &€ dwganomnldex/@n@tms é]é‘?‘é#ﬂ@éh‘% bigding pf thefaryme toawideoadnt s t o

salt concent r@ EQRSn by gaahadul A h givihicempbitel el uti on or contacting,
in sonme c s he solid support has p({]eferably to be 5 separated fromthe

rel eased wing t %@WQ?FBWGW ods for this depend on the nature of
the soli @)Supmﬁﬁﬁactaﬁﬁmglﬂﬁa Hodrniying ecragines by miakespsetppostty. mat erial is
contained within a colum the released material can be collected as colum
fl owt hrough. In case the support material is mxed with the |lysate
conponentls afewticaspkedtbetis proridededusibpd for thediaricterizaticrepbat dasiomest ep such
as gentl Pq@}y d the rel eased material is
~10col l ecte aés%%gemdaét%gﬂ Apﬁgir:lﬁg |vel%j %gnetl c beads can be used as

( solid support so that the beads can be elimnated fromthe sanple by using

a maeghkTi ggle deyheging A gpgrgldnh%ngﬁ@@i@tenml osure, the el ut ed enzyne
or enzym?) or coel ute partners (see

el eased Binzy FESAGIIG ewgmewtun o Secniale phudowin spadts Wi

di scl osure ar queﬂfaerc@blbyoadl‘@emenm Ibhyant® sehesgie edchdipphd 6. 15
AIternatlver, s throu { i perform
this character zéf'tb flbzr?dv?nntah%is}ggu ?@mgn‘fg%l%ﬁ. ega@(%“?lglgt ee$g§%§ rcl)gﬁ]ct he
respective enzympmofo &aubbma@apdﬁtmmlqngymaﬂﬂgm The identification of '
prot gjns I{le,ﬁ] %‘sdoﬁlﬂoqgé 20 known
in t%g ar?vI (Shevcﬁm%?%g%wé 19%2%Anal yti calﬁj %Rg%%?f%{%ﬂé‘)bduﬁd 858,
(Mann et al ., <POEIC, apfhal ysis of proteins and proteones by nass

Spectromayry, cﬁ&a&@hmﬁigmeeﬂmee@ed%n@ﬁhemsﬂyynem nﬁézéﬂ&ﬁo@eﬁylcﬁ further
illustrated in, the.exanpl e section Aslﬂﬁ rnat vet
e fingSon

spectrom&lry gmglilesen Oéleﬂ%wsefﬁ% a(:eﬁ]@rnﬁ ?1817’2%‘(%’& ut ed
bi ndi ng partnenswnéghyqﬁmamp&&nﬁmmnmmﬁe&mbudmtéwngoseeﬂﬂuﬂabumhmgpauu@s can
be detected b i ific anti bodies directed against a protein of
|nte§%st éfﬁ%ﬁggl%ﬂﬁ§ i n another preferred enbodi nent, once the
identity of the eluted enzyne or enzymes has been est abl i shed by mass
spectronmetry anal ysis, each enzyne of interest can 30be detected with
specific anti bodies directed against this enzyne. Suitable antibody-based
assays include but are not limted to Western blots, ELISA assays,
sandwi ch ELI SA assays and anti body arrays or a conbi nati on thereof The
est abl i shment of such assays is known in the art (Chapter 11, | mmunol ogy,
pages 11-1 to 11-30 in: Short 35Protocols in Mlecular Biology. Fourth

e v o o ~




- before the jnhcubation with t

" - 14- Multiple assays can be perforned using several antibodies info,"
e,"anple directed against many nenbers of an enzynme family (Pelch et

al ., Kinetworks Protein Kinase Miltiblot analysis. Chapter 8, pages 99-112
in: Cancer Cell Signalling. Methods and 5Protocols. Editor: David M -
Terrian. Humana Press, Totowa, USA, 20@2). These assays can not only be
configured in a way to detect and quantify an enzyne of interest, but also
to anal yse posttranslational nodification patterns such as
phosphoryl ati on. For exanple, the activation state of a kinase can be

det er m ndd alfifth dspedprthbiengpidvideghbs plearfych@t itiom @tediroms] spiettars pezynié Bgand
anti - phosphot vr osi ne, anti - ph I ti-ph i .
ant i bodi aapHiRd R oPHe o e Rars T B 1GRENR QSRR Mor s, 1
ant i bodi ebapZkaregiostof al least 20@RzyIogempdungfcoBinddsegi cal Chemi stry 277,

43648- 43658). 15 According to a preferred enbodi nent of the nethod of the
di scl osure according to an enbodi nent discl osed. herein, by characterizing
he enzymdn ope cpbodiment HeTEassRheHerure REOVARTIATPEhe G {9Tdhe 61@%%%‘12@8%8{1%
resul ts igastodh dnkz@heohisfgIhesehOSE: Or activation state of the enzyne.
Therefore, by admnistration of the conmpound, either the expression of the
enzyne nmay be changed or the activation state of the enzyne may be

changed. 20a) n thbsidagntaexirotedn cirapagyationn don@imxpr desiconynoé, phadereblyy iy may
preferably either n i | i ed in the
Cel 1 - By Lhange Breqge 4ot BBt SePlorkiBher oG SRERR o JHOCUEPS, | 2,
ei t he® t he enzynenistinpitiee pRBeiachrenasatyfn sndeydvsantielly abygalogicat Bendibvrsound
.or less active %ftﬁ%t 1%%@ oftd m&ﬁ%kéﬁtmﬁ&zgfinetﬂg%n&mmed bh aG81id dlppRrtmean
~{that ‘the affinity of the enzyne tor the imuobilized Ilgang |%¥tncreased or
decreased (e.g. WWshgendsfonsndlondng (ha Piding of the spzyng to 58 Bred, sppgtrum
phosphoryl ati on &yymeligast,r eam ki nase; ~or binding of the compound to an
allosteric regulqtogi si de of tgerenzyne and thereby altering the
confor matiof of THPSHERAE 3430 pocket . of an ATP-bindi ng enzyne).
Accoridi ng td) a pehafaeteriethgahd oldtademizyot by eassgidetydmefryt he di scl osure
according to an enbodi nent di sclosed herein, the protein preparation is
i ncubat ed, preferably under essentially physiological conditions, with a
conpound aslndefother bebediment g spresseh cdisclasirenprpvides y redngiend bloadiheg t o
" the conpoung, 2l &rSHRGEHUR Mdst oROMBIME CodnliRisiddB dtepebpit ed and :
characterized. - 15 - According to a preferred en%odlnént of the nmethod
according to the disclosure herein, in step c) the aliquot is contacted,
pr ef epabl y gnderpesidaipttival diupl xemptisigh eath £ dadi dricostd, comlaiding the capympgund
V ] he . | i.gand. Inngonsgquence, only enzymes not
bi ndi ng to the éﬁﬁﬂ@ﬂﬂaogfgl%ﬁﬁgggﬁﬁ%Y?ﬁabdﬁﬁﬂ to the ligand, eluted and
S5char act eri @ed. hanveatipg tearctlgd enbodi ment of the method of the disclosure
as di scl oseg hergl. uced detection of the enzyme in the aliquot
i ncubat ed m?%h Hﬁ%ﬂ%gﬁﬁ%ggd i ndi cates that the enzyne is a direct_target
(of the conp®und.contficing dle Prajcipy RyaParpEomN a@@ert%wnhﬁﬁygﬂﬂéﬁowcak cpiligons g
met hod of the diggh 8SIHAR ond BRa8 QPRAUALEIRAAEI WhinBbAHed b 93 &ppoi he
bi ndi ng of the enzyne. If |ess enzyne can be detected in the aliquot
i ncubated with the conpound, this neans preferably that the conpound has
conpeted with the inhibitor for the interaction with the enzyne and is,
therefore, a direct target of the enzyme and vice versa. 15According to a
preferred enbodi nent of the nethod of the disclosure herein, this method
is perforned as a nedium or high throughput screening. Such assays are

known to the person skilled in the art (Malian et al., 2003, A generic
I nn- throughput screeing assay for kinases: protein kinase A as an
exanpl e, Journal of Bionolecular Screeing 8, 198-204; Rodens et al., 2002,

A FRET-based assay platformfor 20 ultra-high density screening of protein
| ci nases and phosphat ases, Assay and Drug Devel opnment Technol ogies 1
(1PT1), 9-19). Essential to the nmethods according to the disclosure herein
of the disclosure is the provision of a conpound which is supposed to
interact with the enzynme. Principally, 25according to the present

di scl osure, such a conmpound can be every nolecule which is able to
interact with the enzynes. Preferably, the conpound has an effect on the
enzyne, e. ¢g. a-stinmulatory or inhibitory effect. Preferably, said
conpound is selected fromthe group consisting of synthetic or naturally
30 occurring chem cal conpounds or organic synthetic drugs, nore
preferably small nol ecul es, organic drugs or natural small nol ecule
conpounds. Preferably, said conpound is identified starting froma library
cont ai ni ng such conpounds. Then, in the course of the present disclosure,



~Such small nolecules are preferably not proteins or nucleic acids.

chem cal 10 co

identification wifiet duaditiods vilewing BfOindnRe°

Preferably, small nolecul es exhibit a nolecular weight of |ess than 5000
Da, nore preferred |l ess than 2000 Da, even nore preferred | ess than 1000
Da and nost preferred | ess than 500 Da. 5 A "library"” according to the
present disclosure relates to a (nost]ly  large) collection of (nunerous)
different. chemcal entities that areg rovided in a sorted manner that
enabl es both a fast functional analysis (screening) of the different
i ndividual entities, and at the sane_ tjne ovide for i
fﬁﬁfn?g?%? %dﬁﬁﬁgg?$#mg§anples

are col |l ections, of or wells or spots on surfaces that contain

ﬁ%%ﬁﬁ%ggﬁﬁbt can be added into 'reactions with one or nore
defi ned poDent i akting thewngyREF ISPt Hers in a hi gh-t hr oughput. fashi on.
After the %)dentdhmagﬁﬁiiﬁgt&felaedmwr'e'@weﬁibiiéﬂasﬁ PEEFUREYon of both
paituers, The respective conpound can be rapidly identified due to the

i bréry construction. Li b-rﬁri eﬁotgé)eﬁﬁgltog‘%&,:tﬁ%g{ggog@[ﬁ%@id&,ﬁﬂﬁ&ﬁm f@n

leither Hecpwingiaseether e

, e _ 0k arti san. 15 Exanpl es of the
const r UGhd Qiarfferizhtinedfiageasti @epmaydagmpnising de dsEMt e, Brei nbauer R,

~Manger M Scheck M Wil dmann H. Natural product guided conpound ljbrary

devel opment .- Curr Med-Chem 2002 Dec; 9(23):2129-45, wherei E&tenagurael :
products age desevitgdridadigaos bf of OgIEEl PYPYEITHSLEG St ﬁgzyﬁ:gr nts for
the design of conbinat.orial .20 .l Mgl doescell @6nibiniy thaveryaepudVwmg@eor d of
bi ol*8gi cal rel R Iéaggf i%h%l%lvg%glgi al role of natural products in medicinal

chem stry and cdeBmi cal biology can be interpreted in the light of new -

(insights apout the GrBhd aBgshivheatassatioly physicdegienl gandibenspyth ot &t ur al

- descri bes that €heactamzingipe

o

“bi ol ogy and bioinformatics. In orgggif%%ﬁdfiﬁh{c,ibhi_zw%nsg%ii&ig,ﬁply(equha‘ieerrents

of the individudiic BioAdiSRECHER KB Wi a domain famly it .m

necessary 1o opidtiss dmvinglihe BindpEGRE SEYRECT 118 PSR ERE LTS
var;lgti on. Sol i%?ggase chem stry is said to becone an efficient tool for
t hi s”opti m sati'off process, and recent advanges .i kSt bokithnd h8th at

hi ghl i ght ed) i n ¢dniasting tHeeQthar g0 un ﬁé?e%ﬁéﬁa@gi OE%?%II' ences inel ude
Edwar ds PJ, Mo fu8l; londbroad@ipkéiryh asaymoohgrodimmopdized 9o 3 yA¥hSEPST YT ug
desi gn and devel oppent .. Curt PN t&g&% c[38 \6gild . br@d¥0spectrum enzyme
Juk5( 4) : 594- 605°0NAAOPF gllowns miz’ir}ilé1 ?&Chur ch DJ. Fragnent analysis in
smal | nol ecul e thndiaﬁd:w@tbrwgivmqmwﬁ Drug Di scov Devel. 2002 May;

5(3):391-9., Revj.ey Hendymednd ent practices in generation of

o o ol e Hiibe FERRARE Y Bi ochem SUnpl. 2000 SHpRky37: 13- 21; whi ch
BWW%very' processes.in many pharmaceuti cal

conpani es require large and growi ng collections of high quality |ead

structures for use in high_ throughppt, screeni SRy Sa Eetiodctorotise of
smal | noleeules @) Wthgdi%%}og@“%r&r Egtta?eér%gé%n(gﬁ?ﬁge i I%e" riies have,

rope
" in the pasticteRSRAMNAEAH ok byompwarddonmienis prayydeds EFPIRSIF &SF%W dus

tinternal lead optimsation efforts, by purchase from - 17 - conpound

ven Srs, and by union of separate col 1k ‘ Iglj,{ng hrBGr HRNRAVARELiger S.
Al t hough hejh tﬁ%@@?ﬁo@‘?"é‘?}ﬁﬁ’ﬁi’é{a& Pé’{"?‘g%‘% g‘t’%y‘ i sw’ escribed as be?gng an
i mportant conpopEBist bt dallecatainieg shespzymyvardiismgdicsels i on, thenzgl ection
of library, designs f.or i b engebsssurh gsivlgpicaf cdnidifions y
menbers had) evo?‘i’f&‘?fhp% t§¥ﬁ§er§}% e@géPQ%FBHS chal | en ey%ﬁ?e&&p%&%% ot N€
potential benef wtth aoieagméﬁpﬁbsﬁ?ﬁwrpﬁpmﬁﬁgﬁ" r’?g'f"éocu € Zofpound i brary
desi gns agai nst . mu tiphifioht alle@ingahe thandyet sf Offeryme i Seid road) SPSFHBR t uni ty
to di'scover new [ ead stryctures. The test conpounds that can el ute target
enzynes'fromthénﬁyﬁ??dfﬁapgzed | i gands to (accordi tg t an.c?rrbodrilen?&}l of the
di scl osur e}y may chieadtiagtibel bound enmyes ivHHuR CREY s"§‘§9?.at|??s“t K Yt owi ng,
exenpl ary assays_w Iel .0f described that can be used to further
characterize t h&& Chpounds. It is not intend %’]Itn tsPEJh%nféﬁ'?CJri ption of
these assayd | i nharscterivang thepeleatedind By 85&H 8? closufe. 15Pfot ease assay
An exenpl ary protease assay can be carried out by contacting a protease -
wi th a double | abel ed peptide substrate with fluor (e.g. EDANS) and
quencher cl aronophores (e.g. DABCYL) under appropriate conditions and
detecting the increase of the fluorescence after 20cl eavage. The substrate
contains a fluorescent donor near one end of the peptide and an acceptor
group near the other end. The fluorescence of this type of substrate is
initially quenched through intranol ecul ar fluorescence resonance energy
transfer (FRET) between the donor 25 and acceptor. Wen the protease

cl eaves the substrates the products are rel eased from quenching and the

fl uorescence of the donor becones apparent. The increase of the




20 This fluorescence pol arization assay can be adapted for the use with
protein serine/threoni ne kinases by replacing the anti phophotyrosine

anti body with an anti phosphoseri ne or anti-phosphot hreoni ne anti body
(Turek et al., 2001, Anal. Biochem 299, 45-53, PMD 11726183; Wi et al.,
2000, J. BionoL Screen. 5,23-30, M D10841597). 25 The conpounds
identified in the method according to an enbodi nent of the disclosure may
further be optim zed (lead optimsati.on), This,subse . 'rgn"%g]t,'on of
such conpounds é¢lstingf the nzee e Ry BES @@B%%glgf)‘?d %&éc%ﬁ%%g%ﬁzﬁ%@gctl \(iéfy

rel ationship (S&Rgnzg,g,teprbg;%h@,ns@aaﬁm,itherb‘tbges?énﬂi%/latﬁ gehef MIBPITGRF ari es.
Lead optimsation 15 oftén facicl{i tated due to the ready applicability of
hi gh- t hr oughput PEREHi % e PHPES“net hods for 30fol | ow up synt hesis.
Preferably, lead optimsation is supported with a method according to

enbodi nents of the present disclosure, nore preferably m;%lh a _thot%
accordi AhelePpldaghétab naspeedd above, esPhaall e thei methed of theglese W‘Foacfggrﬁhrﬁﬁ provi de

gui dance_to nedi cj nal cheni sts;. or L R§lfovaBe ReFSeReski | 1 ed in the art
how to fltpa S%Btﬁbim"fx‘ze@lr@oerlpps)booziﬁ gnt\t’/vlﬁzf1 respeoct to e g. selectivity. - 19

- One use of such a library is final desc b etidganodsOénAnanmieen cwakel i ng
AE, Bar keMNoAD VIBg\FRESTHRT QérE’BWﬁ % J&glcgen TR Car tgl@i dge SA, Wodburn JR
Speci f i ayiathidat hiedn of epidermal growth factor receptor tyrosine |dnase by
4- an]irQLi noqui nazol i nes. Breast Cancer Res Treat 1996;38(1):67-73. The

enzy whi ch may be characterized gccording.to t Do GhSelosdie, is
pr ef er abl Jurpebiegtved Weohvureligt gfﬂﬁ* 'cg(.fr‘r‘??%é‘{%?gr}]{bm%% %ga%éﬁ%ge, °a phosphgt ase,
~a prot eaézgciegﬂ}phosphodi esterase, a hydrogenase, a dehydrogenase, a |i gase,
{an isonerase, "a transferase, an acetylase, a deacetyl ase, a GIPase, a

pol ymerase, a nucl ease and a helicase. 10 Pref.erabl he {0nl S a
ki nase, -afih emrcompoefds dabbyneedpe be @Flﬁe%?rﬂgg‘é’%ﬂ Eg‘#’f} 51 eafg%a&gééj%l&t) he

protg;n is alipid kinase. As already indicated above, it is essential to
t he present disclosure that the, |ligand i -hroad Cher iHrbdt qamel whi ch
i s abl e ilbe isiompelien Sindicshat SHBIP? |P"esﬁf§’§eng’étﬁo 2 gi %ﬁgc(?f;gis of qenzyrres.
Pr ef er ablydifib@ehoniig@nbiledds to 10 to 50 % nore preferably to 30 to 50 %
of the enzymes of a given class of enzynmes. Preferably, the ligand is an

i nhibitor of the enzyne. 20 In a nore prgferrfd enb%%iqﬁnt, the enzyne is
a ki nase- Mocntyee fubsjzetes dre neceRsara s IR FHBFPEP. Y BEEFEY abl y, this | dnase
inhihjtor is selected fromthe group consisting of 25 Bi sindol yl nal ei m de
Vi1, Purval anol B C00007324. (1.1 e GZCH 000 800 uclat t her
|i gands i Hdf awlhlﬁﬁo%ﬁcbﬁ‘ﬁaﬁb‘i{“ ‘Gﬁ?%g@%tl ?fﬁtﬁe%l@“gé%de?z and a nodified

St aur ospgithwey (seee™Ey@apl e 5 to 7). 30 The structure of indol |igand 91
(545- Fl uor o- 2- oxo- 1, 2-di hydr o-i ndol - (32) -
yIidenenethy11-2,41dinethyl-lIJ-pyrroIefs-c%%ﬁggylic acid

( 3- ani no- Phoidghtjficatipeef direst gpd, WPIEF ETEGS 13POSFRIS” conpound is a nol ecul e
~strugturally simlar to the | dnase inhibitor Sutent (SU11248; Sun et al.,
12003. J. Med. Chem, 46, 1116-1118),, helui@adeh Skrfpditdie oBheréah et | y
‘coupl ed TEOREY ﬁb?ﬁ“gﬁé?éégé%%o%%yﬁgfgriaI Vi a théﬁArinar ﬁggéﬁﬁ) roup
and be us@rhding 2blbeo bindladiganh sedh aﬁmsaaﬂ%‘ﬁ»d%?wwrﬁﬁa E‘g}’ﬁ?‘ﬁ_sesu s oeff'% ndol
ligand 91,4 063G! %Rﬁq‘ﬁ!aﬂaptér Lo reinFXaRingngl pepAde drtethetpnt domdies @:'$ tesure,
the expressio ndol Tigand 91" al so i ncl udes conpounds conprising the

i dent i caPH3ornd € dOWPBK)- have another |inker, preferably coupled to the NH
grougy not being part of the cyclic structures, for linkage to the solid
support._Typigcal Ly |inkers_ have oNng ifkrpBated iNritsl Qsual . a¥ Heidg aker s
cont ai n Bﬁ%ﬁg@ya}§83¥%b$v%i%ﬁlaﬁl o-ac??&e group. Accordigga;o a further

pr ef er r eticentbiyddineinta, cetlhe characteri zati on of the enzyne is performed by
characterizing co-eluted binding partners of the enzyme, enzynme subunits
or post-transl|ational nodifications of the enzyne. 10 The basis of this

pr ef er r ed LEisbetrba disclyswieathedigam t Brodrk spestruof crvymenligaaly yefptsyigisoliggidcal
CondyilOﬂﬁmﬂMéhﬁﬁt6B&d@bﬁ@!ﬁﬂrQ@EM%ﬁﬁth§p&£&ﬁ%ﬂa?RﬁdﬁQ@qﬁﬂ%%ﬁ?, It Is
preferably possible to preserve the natural condition of the enzyne which

i ncl udes the existence of binding partners, enzyne subunits or

post-transl ational nodifications. Wth the help of mass 15spectronetry
(M5), it is possible not only to identify the enzyne, but also the
co-eluted binding partners, enzyne subunits or said post-transl ational

nodi fications. According to a further preferred enbodi nent of the present
di scl osure, the characterization by mass spectronetry (MS) is perforned by
the identification of proteotypic peptides of 20 the enzyne or of the

bi ndi ng partner of the enzyne. The concept of proteotypic peptides is
described in detail in the exanple section. The idea is that the eluted



30 proteotypic peptides obtained for the enzyne or the binding partner
with }nown proteotypic peptides. Since, when using fragnents prepared by
protease digestion for the identification of a protein in M5 usually the
same proteotypic peptides are observed for a given enzyne, it is possible
to conpare the proteotypic peptides ogtalned for a given sanple with the
proteotypi c peptides al ready known for enzynes of a given class of 35
enzynes and thereby identifying the enzynme being present in the sanple.
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| i gands binding to steptavidin matrices. Preferably t he broad spectrum

ligand is covalently coupled to the solid, su efor h ou I|n
L hal e s oo etene i chener by eaue L tRRRts e Bus Thodafai UP) [
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l'inkers. The cl eavage nay be achi eved by enzymatic cl eavage or treatnent
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an enzyﬁﬁwéwas§dﬁﬁﬁ g%mggkﬂgggbqﬁ?ﬁﬂslnngﬂy natloﬁg %roa s%ggtrum
| i gands Paulh WagSeldh&ileypISBN: ledi7 1o Pand is used, each ligancl is
preferably on a different support However, it is equally preferred

t hat when nore than one ligand is use a i f er.ent

| i gands Fartherproge protein prapatatigny fremdipgyoiliic Pﬁﬁﬁa§@&r%%ﬂﬂwgi8m$%§ﬂ”%%e

| i gand E@Kpgggxméﬂjﬁﬁaéﬁf&ﬁﬁjed t hat the spectrum which each individua
ligand can'bind is different so that HBX|nun1coverage of the enzyne cl ass

. can be achieved. 10 Prefer bly, ga re
ipretgraEthg@“@thgw@GQ@E 5 5?d Em#&éﬁ% ass 6¥é%%z 8R

ACCOfd'Bﬁngﬂﬂ@uiHﬁﬁ@ﬁﬂm@ﬁﬁdBﬂmﬁdpenhmdmmanwL@ﬁwimmaﬁa&ﬁ@ﬁl2|ng the enzyne

or the 15 Conpound enzyne conplex, -the identity of all O several of the

menbers of an enzyne class in the cell is determned. This.is due to the
fact th@he hithodadhiat disgotune as deparitiedharpint gneoraRasses| &5 dnjtial SRS ARPYISPRy all |

enzymes bl ”aglqu%%glﬁﬁl nlfél Qh&{jﬁﬁgast Bnd 8181 ddneind %ﬁfe%nkﬁﬂé aied and later on

ers

char act &% on the expression profile of the enzgar t he

| i gand muahhg dne abigaat with @ Eivencompermdin g peelere cpbedianest, therpt ashame cl ass,
whi ch cgp 2l SR et wiith i \BvRRS S0kt dsnaRaiqui Q)ﬂmmh@as of
the p esen I'scl’'osure enah

he ski e n.ta identi
char act of pqlt; isttherk insghated xpihetds &I"anf’%tnﬁ?‘t)'@ M%Btofis for' ¢ f’% cteﬂt he
di scl os@lifre kstdrds mtst;alh &dldbhﬂilﬂidﬁﬁh imothp @utf@iulisnodétfaf. £2004t “nghrm)mﬂé

| i gand, 2bal.t [ ng 5?&%

rel at esSTEFUPHE ttﬂ 5Hh€‘§ Ze% fSduc %0?8()() Ioaglg?’n%g%gtsf){?aéﬁﬁ égﬁ&ﬁ%és'?{el on,
conpy i stokgof i stiemsorah thtat)elllt@e rsponserty a&'ﬁ“@?ﬁi JirHes o dopgailind pear
accordig e&ﬁn%567n§%hﬂ% yOf an 30enbodi ment of the present disclosure, and
b) formulatin ﬁe conpound to a pharnaceutical conposition. Therefore,

t he di sclosure provides a nethod for the preparati on of pharmaceuti cal
conpositions, which may be administered to a subject in an effective
anount, in a 35preferred aspect, the therapeutic is substantially
purified. The subject to be treated is preferably an ani mal i ncluding, but
not limted to animals such as cows, pigs, horses, - 23 - chickens, cats,
dogs, etc., and is preferably a manmal, and nost preferably human. In a
speci fic enbodi mrent a non-human manmal is the subject In general, the



15 pharmaceutical conposition is adm nistered intravenously. Saline

sol utions and aqueous dextrose and gl ycerol solutions are preferably:
enployed as liquid carriers for injectable solutions. Suitable

phar maceuti cal excipi ents.include starch, glucose, |actose, sucrose,
gelatin, malt, rice, flour, chalk, silica gel, sodiumstearate, glycero
nonostearate, talc, sodiumchloride, dried skimmlk, glycerol, propylene,
gl ycol, water, ethanol and the Iike 20 The conposition, if desired, can

al so cont.ain m nor t | si f a or
but fer | nd LS4t Hhasutedrbuidi b el ERSH A e APER e ey Bheact
suspensi Oaﬁ;uoﬁgyh%bl%sn vividystemn, epp! Ial mousmsmﬂnem 2 lpeudertsbrate system.
sustai ned-rel ease fornulations and the like: The conposition can be o
fornmul ated as a suppository, with fraditional binders and carriers such as
tri gl ycerfatagampleawhdle ramﬂrgtbllgsaiesaden\rﬂdl from defmadeyelopmpentestazes ehpdal 25
- phar naceu#nlgﬁcsalf}% &effe%-aﬁsfn Eﬂ;%&’b %Eﬂ@% beﬁiséimaddﬁﬁﬂﬁle@hdwbﬁgaﬁﬁﬁ@he
0SE€,

"~ sodi-um s arine nesl um ca}gbonat €, ﬁ?% | es of
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Phar mac e yidoGRperfhide e $ro 204 5608/ trebitolith thSuesh campqung ok dmganﬁmﬂefestont ain a

t her apeuti cal I y-effective anount of the therapeutic,. preferably in-

purified form: together with a suitable anount of carrier sp as to provide

“the fior mAibmethodsetthe pramntilisrlesyratnclyde pideashin 2 agleradiembodimepifGHIeRs: i on

- shoul dsyict 4 e, IRGEQfe RANLdMkatlih@ihk @Rzynicind RMGHHRIdetd enbodi ment, t he
an‘pOSItl on is lt!orrm llated, in accordance with routine procedures, as a
:phar nmaceutical conposition adapted-for intravenous administration to human
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- di sor der gondl tion wll depend. on the nature of the di sor der, or

condi ti on and can be determ.ned by standard clinical techniques. In -
addition, in vitro assays may optionally be enployed to help |dent|fy
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be extrapol at ed frontdose response curves derived fromin vitro.or anina

nodel test systens. In general, suppositories nmay contain active

ingredient in the range of 0.5@6to 10% by wei ght; oral formnulations

- preferably contain 10%to 95% active ingredient. 30 Various delivery

“systenms are known and can be used to adm nister a therapeutic of the
invention, e.g., encapsulation in |iposomes, mcroparticles, and

- mcrocapsul es: use of reconbinant cells capable of expressing the

t herapeuti-c, use of receptor-nedi ated endocytosis (e.g., Wi and Wi, 1987,

J. Biol. Chem 262:4429-4432); construction of a therapeutic nucleic acid

as part of a retroviral or other vector, etc. Methods of introduction




35 863). In yet another enbodinent, a controlled rel ease system can be
placed in proxinmty of the therapeutic target, i.e., the brain, thus
requiring only a fraction of the systemc dose - 26 - (e.g., Goodson,
1984, In: Medical Applications of Controlled Rel ease, supra, Vol. 2, pp.
115-138). Qther controlled rel ease systenms are discussed in the review by
Langer (1990, Science 249: 1527-1533).105 In a preferred enmbodi nent, the
met hod further conprises the step of nodul ating the binding afflnlty of

t he conpound to the enzyne. This can be acconplished by nethods known to
the per 5@9%1&( ipkdcglrbd) bubeoday togedde bigpsibyarg retfemed Pyamsaitiale Ao PreHt var i ous
resi dues 8ﬁﬂ§4cgﬂpﬁﬂpd and subsequent anal ysis of the binding affinity
of the c% % €’enzynme. to The disclosure further relates to the
use of at Ieast one broad spectrum enzyne |igand |nnnb|I|zed on a solid
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20 Figure 5:Quantitative protein affinity profile for kinases The results
of the quantitative affinity profile experinent of exanple 8 are displayed
for four kit-lases. Relative Intensity (Rl) values are plotted agai nst
conmpound concentration (Bis VII1). The R 50-val ue represents the conpound
concentration at which the relative intensity of the M5 signal for a given
ki nase is 50% conpared to the DMBO-cldmtrol. 25 Fig. 5A: Curve for d ycogen
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( Wavel engths were 254 and, 25 Ze%l%‘z%@sﬂﬂg?cﬁrcgﬂﬁﬁmi bed bel ow. Table 1:
AnaPyt i peferaly BQOCRE HBET S ACCRSS Met hod Name ChenBtation Met hod Name
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"33 reagenté described above is that not all bound proteins are released but only a sui.)frac‘flon,

e enzyme class of inierest. Consequently fewer proteins need to be identified

analytical depth (sensitivity) for

preferably th ;
30 by mass spectrometry resulting in faster analysxs and more

the enzyme class of interest.

The skilled person will appreciate that between the individual steps of the methods of the

n, washing steps may be necessary. Such washing is part of the knowledge of the

inventio 7
: n-bound components of the cell

35 person skilled in the art. The washing serves to remove no com -
lysate from the solid support. Nonspecific (e.g. simple jonic) binding interactions can be



95% MeCN B Anal ytical positive lon ANAL PO S . MIm/mn 0-11m n 5-95% MeCN
11-13mn 95% MeCN 15 min Table 2: Abbreviations used in chemstry

protocol s ag aqueous d doubl et HVBO di net hyl sul foxide g gram HCL

Hydrochl oric acid HPLC high pressure |jquid chromatography LCVS |iquid
chromat ogr aphy - mass spectronetry mnultiplet mns mnute nmmol mllinole
N Normal NWVR nucl ear nagnetic resonance q quartet RT retention tine s

singlet MO 2006 134056PCT BEa08F 082984 0P by b WalkSSuts to sat

concentrations in the wash buifer.

After the elution or contacting, in some cases the solid support has preferably to be

5  separated from the released material. The individual methods for this depend on the nature
of the solid support and are known in the art. If the support material is contained within a
column the released material can be collected as column flowthrough. In case the support
matertal is mixed with the lysate components (so called batch procedure) an additional
separation step such as gentle centrifugatiors may be necessary and the released material is

10 collected as supematant. Alteratively magnetic beads can be used as solid support so that

the beads can be eliminated from the sample by using a magmnetic device.

According to the present disclosure, the eluted enzyme or enzymes or cocluted binding
partners (see below) as well as the released enzymes according to the method as
described herein of the disclosure are preferably characterized by mass spectrometry.
5 Alternatively, it is throughout the disclosure also possible to perform this characterization
with specific antibodies directed against the respective enzyme or coeluted binding

partner.

The identification of proteins with mass spectrometric analysis (mass spectrometry) is

20 known in the art {(Shevchenko et al,, 1996, Analytical Chemistry 68: 850-858, (Mann et al,,
2001, Analysis of profeins and proteomes by tnass spectrometry, Annual Review of
Biochemistry 70, 437-473) and is further illustrated in the example section.

As an alternative fo mass spectrometry analysis, the eluted enzyme or enzymes (including
25  coelated binding pariners, for example enzyme subunits or scaffold proteins), can be
detected by using specific antibodies directed against a protein of interest.

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

Suitable antibody-based assays include but are not limited to Western blots, ELISA assays,
sandwich ELISA assays and antibody arrays or a combination thereof. The establishment
of such assays is known in the art (Chapter 11, Immunology, pages 11-1 to 11-30 in: Shert

35  Protocols in Molecular Biology. Fourth Edition, Edited by F.M. Ausubel et al., Wiley,
New York, 1999).
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2. lIncubate over-night at roomtenperature on the end-over-end shaker.
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wi t hout 0 hﬁphﬁ?rﬁ%&gﬁ ga C' 75 %&}ﬁ; %%ﬁﬁbé’s%@gssg bﬁ‘rfoﬁ@‘fdrne
Ser um (@;(bﬁagclﬂzﬁéﬂmeﬁhgélf) 1943@%01‘9852‘1%3 e‘%Se am no aC| (AHC?%
BE1§ 114% g delsg{@e%ﬁguuﬁtlﬁoté@ meslm@s@hg@?msezm%%@gl

o, ¢ 0}3 /L % c)a C L-Arginine (12C Argini ne- Si gna,
A6969) @I:Sﬂomﬁgﬁlt %“0 fbl | ﬁgr 1 sot Oope Laboratories Inc., CLM 2265) at
37C, 5% C2. 15 Cell propagation. After cells had reached confluency in a
15cm di sé]sﬁgﬁﬁ! LS rn?etﬁ&is' £ccg)rdt1(9,gt Wtﬁé)&sf:ldisﬁrheﬂer@n ot the dixsldsgransr @espl it

t

by firs T e super nat a i t hen bri.ef aleel I's
“with 15 proviSBs dfuaf fcempmdbwblc ﬂ&fgbp‘ﬁéi)’“’ qf%zrtda%tr "”{igrrdéva%;ﬂg %@% s>G the |
( cells wer Sofiratwichy @ 21 @reyﬁrgﬂﬁ

_ go gcgg@gg@ht?g gléésgﬁfﬂ 8ik&lo c

<(’altG tC’??C ahde ferinteract with thg' gzgzm esalg fe%ﬁﬁly,'tﬂé: 4haidung hﬁé"ﬁl &2t én ﬂ@reniﬁnm nut es

e.g a st:lmulatory or inhibitory effect.

Preferably, said compound is selected from the group consisting of synthetic or naturally
’ ganic synthetic drugs, more preferably small

ds or oOr

30 occurring chemmal compoun

| molecules, organic drugs or patural small molecule compounds. Preferably, said compound
ds. Then, in the course of the

is identified starting from a library containing such compoun

present disclosure, such a library is screened-



20 detachnent of the cells, 8 nL MEM growt h nedi um (see above) was added
per 15cmplate. huL of this solution was put on fresh 15cm pl ates and 24
nm. MEM nedi a (see above) was added. Plates were again incubated at 37C 5%
C®2 until the cells were confluent (--3-4 days). 25 ECGF treatnent of
cells. One day prior to treatment of the cells with Epidermal G owh
Factor (EGF), the cell growth nedi umifws renoved by aspiration and 20 ni
~ fresh MEM nedi um (see above) was added except that the nedi um was
suppl emented with 0.1% Fetal Bovine Serum (1135)  inst ea? %ff 0% FBS. The
cel |'s wefgn isaaubabREulbN atdipsefistldy vmt i pyatens dir uBHCSIke AHIY EeETa03 SP%B Y0
After cell starvation, .3 i e Sk NAROO BAL mafe grefrred REFhaBRMDI |
50349- 1)%%&‘%15‘35& “taéh‘?elﬁ%‘ﬁiﬁl‘éeégﬁﬁ/ Olqgetsg%% nal 5%1 coﬁceg(gdﬁ;i on = 150ng/ nL
nedi um.Da]'b@nphm@mfvmddeSSﬁbﬂib]élOB@a@tﬁd et PREEEDIF LA O it es prior to
harvesting. . WO 2006/ 134056PCT/ EP2006/ 062984 - 39 - Cell harvesting. Cells
were harvested, b yur.i ng. of g 428 & HiMgstiedigemeolasibn g of
each 515¢m pPabe %ﬁ%&%&oﬁhggﬁisgﬁzggggﬁPBs buffgr, ﬁd g:(D:rEtg ing the plate
with a rabhebud)difrseiedheiicad etitestitatiwe actyided dn @epried mpRRCTIAHY € th? e
- transferred intaq a.5 50n, Eal theBegfeRnt Pdrkduas entitic8 524 74)thand
centrif g’uaffﬁf %ifﬁtlﬂ?aﬁﬁf‘%‘%’;gt(&?%%‘%?g’% | n. g Heraeus I\%Ia“()[_]g ]}[ﬁgg, The
super natsamé tineprawi foateadpidridentifieatiog) q tb%}“ﬁa’ﬂ nﬁges“;r%ssuspen led in.50 nL
i ce-col qafa{ﬁﬁlep qilf[é b HechbhEe b G@Id: o fediat drosposinah. awfcesattiab gorping ¢hemical
supernatant cell pellets i ckl v .20 ] 1 134k dddHine Ogéhtiang t hen
storiéd mompggds thet fan be, \é\%&ﬁaqﬁ%r{eao%o{é%%&l Ogélatogsr%lyﬁi?dhbm?%ghl .P{gsat e
was prepmeastify palehain askighitsoughpito fashient ﬁfé& ey IPRHTIEEPR OF 6h “aif G r
 gentle c;,ondi.ti,,onts that PRidtAl Eggh;ﬁe $dspbsive cemphchdfaan bk irapidigfidpntidiedi ns. 15
" The fol I 8%"§ <S¢ were carried qut:  Thaw the tissue gni gkl ¥aaf peoom
t enper atdue o dhe BF@ry comsfructionh JARRIIES ggﬁ%‘lﬁ%lcaanglngss bgtg[q#e contal ni ng the
I x lysi %u%%geﬁrorﬁys‘igneﬁb&itﬁé shilgl #fi@ngh to be used with Polytron PT 3100
honogeni~zer Lyse The organ/tissue with 4x 10 sec pul ses at 5000- 7000 rpm
at 4€ in the cold room20 Transfer the horro%enate i nto %r%cﬁ%ggu%? On _
fal con taxagles |ofclbaiasthetioyefditeanss jre Prevfedsty, ferex ! E@m ili té; 10 min
at 6000 ,g at (8- FaeenY . | NetAS80grodpete guidéd dompd y
super nat _?ﬂge{gﬁa %-g%gl%%ona i)ub. 5 E%%-‘%he?’éx?%%ﬂl}al Bilis are
super nat(h_mlolﬁrmmt.lQﬂﬂaMe@4@h%02®%a_ eng(Q%J g 500 rpmin_ Ti 50.2, reczaol ed)
25 Sgﬁe%ﬁ&%& Nftant bidieseapy asliliatidsdatioz mo‘satcslg ﬂleméespgnppﬁ cprabraptop
possi bl e), transfer. supernatant i : SSlePRkd ITRisdcisl wicofamnirae
Det éi0mi lbrpiee i e e ST Y | ‘%ﬁ"%ﬁf%ﬁgﬁg IS‘?‘ dass f%%%@ o @(;ﬁf als
_prot ei n pehceninratdicing cremisty erk chepigdl YPIOBY $8 Ry P Pr éfar e
al | quot {15450 fl ki rdtbre26Y preine gainad oy suesuteh bicleg #9
ni trogen qnéll ore t%em at_ - 80C Preparat i.on of (FOQ iMividiallbisdise pedkéer with
0. 8% NPAdoinfosmpligseln prder 191115 "E‘FgSP%IE%tl ns or reagents and add dest i ned
vat er t Qyihik iaNYmat0 FREy &f maPBe meces@y i oBtimisy dhestabgek o Wéé‘é‘“ﬂ@ﬁ%&, 100
- {in IMDT], 5 0 .5 MNak, % VIO 2106/ He34i6 GRCTHERR0RG! F62084 - 40
- NP20, ¢ IV%IE‘@O@DWSE?I fpdd ta}f)‘%%{%—yi@&\{?{;&t gfse jg@%@%ﬁt.ort ‘ggWMﬁCIeROChe
Di agnostdptisuisatioB PR cBSOInd redent@ileancey el arg yie D R g articie:
Pr epar a_td',-tggr ,%éatgﬁ (%,a' SshHEil8s BawSkib StianterellShbSolidohasei comppirbhib@dhe. in
S Duft'er AddTtor 115 x JYshsmH! (6 Tiia/ blck BikdySDival S007MLVL

%5)(3 lrﬂySICﬂYy@éfriﬁﬂing%q?gg% h 7 i
Jul;5(4):594-605.; Merlot C, Domine D, Church DJ. Fragment analysis in small molecule

30 discovery. Curr Opin Drug Discov Devel. 2002 May;5(3):391-9. Review; Goodnow RA Ir.
Current practices in generation of small molecule new leads. J Cell Bioc’herrT Suppl.
2001;Suppl 37:13-21; which describes that the current drug discovery processes 1.n many
pharmaceutical companies require large and growing collections of high quality lead
throughput screening assays. Collections of small molecules with
" pro;ﬁerties have, in the past, been acquired by several
lead optimisation efforts, by purchase from

structures for use in high
35  diverse structures and "drug-like
means: by archive of previous internal



MCl2 1 M1.5 MM 7.5nl NaCl 5M 150 nM 150mL Na3vO4 100 nM 1 mM 50mL These
sol utions were obtained fromthe followi ng suppliers: 1M Tris/HCL pH 7.5:
Sigma, T-2663; 87% d ycerol: Merck, cat.no. 04091.2500; 1 M wd 2: Sigmma,

M 1028; 5 MNaCl: Sigma, 5-5150. The 5x concentrated lysis buffer was
filtered through a 0.22 tun filter and;gtored in 40 m 10aliquots at -80C
Preparation of stock solutions used in this protocol: Preparati on of

100 mM Na3VO4 stock solution: 15 Dissolve 9.2 g Na3VO4 in 400 ml distilled
vat er. @\"@g&ﬁ!ﬁbpﬁdgﬁ BEE 659 MHof diSdcp8ra@d E&I%Etlénsl\i’oﬁ@\gﬂooéoé pdiyHadrgerthe

starting p t he sodium ort anadate sol uti W|th batch At
pH 10.0 tﬁ%@%é‘l‘ J’ﬂg}bﬁhwglhpu%@“%mt%ﬁ Chepug; [S 8??8”‘%%% Bt %ﬁ‘gu?ﬂ PRI | ns
col orl es S‘z:o{n@pm@Xh ﬁEé pio}tes"sooﬁmm Jead3}efipatont ther edeiibe mielitatmyr desi@O id)

Readj ust o nd.r t

col or | es$”3 htﬁ Stﬁ% 8 a% %}tz%g{%gt Di%gi%% %\7\%@%%%&%%3%/ 6{{‘%@62984
-41 -5 5)chaulaa1ng@tanﬁ h@pv@mmﬂm) peBOtisH boefifs off sreamingdmplipde smalh)mapcais,

al i quots c@hpo@ﬁﬁibrﬁlyhﬁéigﬂssagﬁﬁﬂt hristiobatdodied 150 babrs FORASial &Y gpeaﬂaﬁ@t | on
of 500 mM NaF stock aﬁglutlon 5 Di ssol ve 210 NaF (Sigma, S7 in 500
m di sti 9 SECNEE B 1 FFERIEY) ution through a 0 22 pmfilter and store at
4C. Prepar atl on of 20% NP40-sol uti on: Wei gh 40.0 g NP40 (Si gna,

| gepal - CELASRME MR- A3 -l éyz?ﬁmleg |t VR ChnclBhifOed G20 0

M x conp F’%} %WO réhs ion at “foom erat ur e. reparatlon of
DIT $6| utdcomling tosol anebodiien) diTthe [dBichervrc) rea fpéfgfméi ROCONYIGIOR £HYBE nd

d| stille p Bid bensaind furigeze 400
al i qu% é\%at?ﬁ ﬁéFi}& 15“?{ qg%ﬁél%gfnassayi‘?ggggB?Sg?ggdggeveraI r t hs.

2,
B| nding eheseatiréiesthon omptefis-abie Ayt dplepfed tat bp dapEiption e disys

" capturi nﬁnﬂlﬂsm%)e(\!‘ﬂth@ picBént@@dosupsat e The ki nobeads (i mmobili zed
capturing ligands) were contacted with cell |ysate prepared fromllelLa

cells under conditions that allow the binding of the proteins in the

| ysai® t BratgpscB$sg@nds. The binding conditions were close to physi ol ogi cal
by choosing suitable buffer 25 conditions preserving the function of the
proteins. After.renovin on-ca ured |ns £ h

pr ocedur &7t RETWHREY ?aﬁgélf‘% SREr ee &n aé’%l%e tﬁct%ﬁlglﬁgﬁr&egs%% tﬁavé@,ﬁﬂ% ed
to the elabelednpaptidprsobsians w1thA@®®d6/§L3@D5HﬁWEP¢B@@@1@@6@9@1!0131@265- (em-1. 1

Prepar at U?\[B@{’LE&&%U Lﬂéﬁé a-[@%rﬁi@onsprrﬁ%%ﬁﬁ%e craase BRANBYRbRkcRubstaANCe:
onc.

St ock sol ution nal
20 cleavage.

-

The substrate coniains a fluorescent donor near one end of the peptide and an acceptor
group near the other end. The fluorescence of this type of substrate is initially quenched
through intramolecular fluorescence resonance energy iransfer (FRET) between the donor

25  and acceptor. When the protease cleaves the substrates the products are rcleased 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).

30 Phosphodicsierase assay

A cell lysate of human leukocytes (U937} celis may be prepared in a suitable buffer and
serves as source of the PDE enzyme. After 20 minutes of incubation at 25°C with
[3H]cAMP as substrate in incubation buffer (50 mM Tris-HCL ph 7.5, 5 mM MgCi2) the
35  [3H]Adenosine is guantified (Cortijo et al., 1993, Brtish Joumal of Pharmacology 108,

562-568).



| ysis buffer Add for 11 5 x lysis buffer Tris/HC1 pH 7.5 1 M50 mM 250 m
d ycerol 87%5%288 mM Wd2 IM1.5 MM 7.5 n NaCl 5 M 150 nM 150 m
Na3vO4 100 M1 mM50 mMl 5 The 5x-DP buffer was filtered through 0.22 tun
filter and stored in 40 m-aliquots at -80C. These sol utions were obtained
fromthe follow ng suppliers: 1.0 MTris/FIC1L pH 7.5 (Sigma, T-2663), 87%
A ycerol (Merck, catal ogue nunber 040Q91. 2500); 1.0 M wCl12 (Sigm,

M 1028); 5.0 M NaCl (Signa, S-5150). 10 The following I x DP buffers were
prepared: |x DP buffer (for bead equilibration) |x DP buffer/0.4% NP40
(for bead equilibration and first wash step of beads) |Ix DP buffer/0.2%
NP40 (for second wash step of beads and for conmpound elution) 15 I x DP

buf f er/ (in gitecneymadutibitt g § ysate dilution step); add one

prot ease inhibitor tablet per 25 nil lysis buffer (EDTA-free tabl et,
protease inhibitor cocktail, Roche D a nog tics 73.58
buf f er / @m%rwﬂmrgﬁcapémdi neRfigs RoFtE %8198?’?&3‘1 %gtﬂb‘f td%olsﬂfif%nﬁs%t ep) 20

'Exanpl e (§ or 1pf) e paradddosm Qﬁt]]ph@@ﬁomﬁlﬁle rahBbetht MRAGe (1e@0iom proce@dmtsheie t he

fol |l ow n ns i nal

o ow g el s, o gndglls 0BG rting bt ARG R s o 100
id 1 M Dlfhe intizztibd mhcrdxwm@st@at inhibit dhey bigase resul ip alePRARIZAER ai n 1 MM
DIT fi nglbiaoncent ration. WO 20061134056PCT/ EP20061062984

- 43 - 2 Washing and equilibration of beads The kinobeads (Exanple 1)
were prepared for the binding reaction by washing with a- suitable buffer
and;gqu Aktbﬁ&ﬁ{zdlp Nhé asshjﬂ%aﬂpllbfefcﬁflﬁglﬁedl' mea frwidifiedi indirect dpmaheh dlugreseanéd out :

1. Us t Bead
e ARmhorern G e b B “‘?’m'r%a‘i‘“%ﬁ?ﬁhaﬁ%&ﬁ@g‘q%%% hlit ”Zaﬁﬁ ’
" bead  t ypeibodyylebting hight pcéa:fzammm When ed plsiEs HPheehe

ﬂﬂeﬁevﬁﬂo@é%@ént BhopEEIRARINRD . fd?&ﬂx€3955

pnol / 12,
Cer) v B o =2

- eacly Wemh REeOr pdlﬁt%ﬁioﬂ MQ@ Both thd direst ardeindindct asyeysXambqusedstoadent®po r pm at
4Cin a r.aeu ntrif r S S and
_ d‘gg% t 3 rprcg %&5@@ thald! SO0BS Meﬁfw@z PR RadBA

1hit & kin
?LZICE‘:reindoll\ffm)l \wfw% Tgagloglm Bg%gse 2l ks an and Mnal %98, Anal.

Biochem. 255, 257- 262)

20 This fluorescence polarization assay can be adapted for the use with protein
serme/tb.reonme kinases by replacing the antiphophotyrosine antibody with an anti-
phosphos_enne or ann~phosphothreomne antibody (Turek et al., 2001, Anal. Biochem. 299,
45-53, PMID 11726183; Wu et 2l., 2000, I. Biomol. Screen. 5, 23-30, PMID 10841597).

The compounds identified in the method according to an embodiment of the disclosure
| may further be optimized (lead 'optimiéation). This ‘subsequent optimisation. of
such com;)ounds is ofien accelerated because of the structure-activity relationship (SAR)
information encoded in these lead generation libraries. Lead optimisation is often
facilitated due to the ready applicability of high-throughput chemistry (HTC) methods for

© 25

30 follolw-up synthesis.

Preferably, lead optimisation is supported with a method according to embodiments of
the present disclosuré, more preferably with a method according to the 4™ aspect.

The results of these methods may provide guidance to medicinal chemists or to another
35 person skilled in the art how to further optimize compounds with respect to e.g. selectivity.



2.1.3 Preparation of diluted cell lysate The cell lysate as descri bed
under section (1.2) was prepared for the binding reaction by dilutionin a
suitabl e buffer and clearing through a centrifugation step. The foll ow ng
steps 20 were carried out: I. Use a volune of cell lysate corresponding to
50 ng protein per experinent. 2. Tha1 the lysate quickly in a 37C water
bat h, then keep the sanple on ice. 3“ Dilute the lysate in the follow ng
way': 1) dilute lysate with | x DP buffer/protease inhibitors

to reduce detergent 25concentration from.0. 8% 9 \AO0Bark)r dirl ute

| ysat e Duoetubenf nichta mb(mmpsbﬁﬁﬁlﬂiéﬁ?sé“%@gﬂ%g 5?&&%%& gﬁqﬁ%ﬁg&? each a
final p j tHat Geden AR, SCaniidgt SA4. WTedRgr &K elfqC| into
uz- pol y?%%% e ??ﬁ?e 5]3'390 k!fmle%bsii%éﬁﬁgsé) by 4-anilifoqieh@dlindi BrhaCinyaat e

t hr ough epifermat grFh FRRTPER Y 28 M n, 4C, "100. 000 g, T150.2 rotor, 30

pr ecool gds Teht a0V F&E).. 6. Save supernatant and keep it on ice. WO .
2006/ 134056PCT/ EP2006/ 062984 - 44 - 2.1.4 Binding reaction and washi ng The

washed and equilihrated,. beads from section (2. Ok gehbid t h t he
di T ut ed BepIympssiieh may he chageiprzep assording o i pteskh RGO e %ﬁgy
“protei ”§elécﬁe¢f Neyrhi BNGoupNepspeaicf ofak| Finbsund phrospkaiass. e Eoved by
gentl e washing in order. tfo redyc LU Rdipasd) fl HoRebrase,la triiaifkbasee

di | ut edPeysebedertariieat gy%og?{la%& %Fp%ﬁéﬁa%edli? noBeads in 15 m or 50 ni
Fal con tibetylas?, a dexcetpiase afGFPase, R@QhENATSe AN Gi% T'ROTO SHAKE GENI E
(Scientific Industries, I'nc.) in cold room 10 3. After incubation

centIPifuge for 3 mnutes at 1200, rpm i , ] I afferagui val ent
2 4C. i Rbe PR HREHG, CH BRI Phr T ooet kg Ehoy Bande 5

( Transf eghetr#;&egq@ggp{dqd@as%bi col -colums with 90 gmfilter (MBiTec, .
~ CGoettingen, Cat.no: ML002-90). 15 6. Wash beads with 10 ml | x DP

buffer/0.4% NP-40 and the 5.nml | x. ;. NBHD the [Teanl @ a WaSHI NQ
buf fer pmynlirtatyodisatehabys ﬁﬁﬁeségﬁlpapg%@%kgée%tg}%%gr ocee(tjiengg_ail/lvi th next st ep

8. Place col unp |0 Fopendant «& warl wdaibus.cntt ol s entyrees ¢2 stvenicst €Tat 800

rpmidt AR g T ower 11 5901 -

rpm-at . oSe colums_wth.l § |I?. o2 Ferabiyith 00 1950 Py of e ns -~ 1.

Add 60 ghzymsesNErPREEISHES %&?P&H@F‘%&?flgr“’ Pn’\zfg?‘r%gé’én‘f NPO0O7; dilute 4x

buf fer Liknstfadivehicled bbehzymter before use). 2. Incubate sanples for 30

m nutes at " 50C. 25 3. Open lower |id of columm and centrifuge Mbi Tec

colums 1 minute at 2000 rpmto separate eluate frombeads 4. Add 1/10

vol ume ®@ref2@blyrps higandoid ea delibitar 9& 1EiSHEB%t e for 30 ninutes at room

te rature, protect fromlight. This reaction . |eads to the al kyl ation of

cyst’@i nes for nmass spectropetr n 1S £008/1134006RCT BPAASG/ 062984

-45 - 3n Bevs ereiEdl 'ﬁ&gg%%sﬁ%%b%%és S\gﬁl centri fuggg sanples for 5

m nut es j@ibitdr. 000 rpmin order to renove precipitates. 6. For ‘protein

separation apply 60 ill sanple to NuPAGE 4-12% Bis-Tris gel (Invitrogen,

NP0335). 5 2.1.6 Preparation of stock sol ution d it Rossifet ogol o

Pr epar atPrefrably, a ti§9 Wwamﬂ%rto‘ék‘sg%fj{? i0 grﬁ t‘!%ei) g’%ﬁﬁgsol ve Qﬂ‘% g Na3Vvo4

{in %90 'ﬂisiﬁhcﬁ}ri JEHiRt 91,  PhrvAtihelst By h& 45008738, 0ligkatly &ML N

NaOI-1 or 0. The starting pH of the sodi umorthovanadate sol ution
may var CAE0R08f4eh. At pH 10.0 the solution will be yellow. 3) Boil the
solution until it turns colorless (approximately 10 mn) 4) COOl‘@édS room
tenperature. 155) . Readj ust: fihe ypkhd ©110g0inating epeatl 32epsl 2 anetiBedunt i |
sol uti o&uﬁﬁ%ﬁ}%}‘%soll gk%‘ismand %he pH stabilizes at 10.0. 6) Adj ust

t he vol WBemrogpoBod(set Bwimpleditt’)1 | ed wat er . 7) Freeze aliquots at

,-ZOE{Q Ali quots can be stored for several nonths. 20 Preparation of a 500

mM NaF st ock sol ution, Dissolye 21.Q:9 Ml fRb@Moxsa1 228)ydreixkio6(37)-

di sti| | éthenap@acturg; | phy @%ﬁutlﬁ T h?(l)u EgiBO 22 9% filter aﬁ%ﬁ&eﬁr g, at 4C.
ylidenemethyl}'-z,4—dimethy]—1H-pyrr01e—3-car oxylic acid _—ammo-prop?y amiiey ,
given in Fig. 3. This compound is a molecule structurally similar to the kinase 11ﬁ11b1f0r
Sutent (SU11248; Sun et al., 2003. J. Med. Chem. 46, 1116-1119). Indol .hgand ?I §an be

35 cové]ently coupled to a suitable solid support material via the priroary amino group and be

used for the isolation of binding proteins. The synthesis of indol ligand 91 is described in



25 Preparation of a 20% NP40-sol ution: Wigh 40.0 g NP40 (Sigma,

| gepal - CA630, cat.no. 13021). Add distilled water up to 200 g. Mx
conpletely and store solution at roomtenperature. WO

2006/ 134056PCT/ EP2006/ 062984 - 46 - Preparation of a 1 MDTI' solution:

Di ssolve 7.7 g DYE (Bionol, catalogueZhunber 04010) in 50 ml distilled
water. Filter solution through 0.22 pmfilter and freeze 400 )11 aliquots
at -20C._Aliquots can be stored for several nmonths. 5 Preparation of a

| odoac et brarorrding ietthe discowrengesrpiessionyigde) Neand O glsp &t ani de
(Sigm, J; 9%%@5 éz&nﬁgidg g Sdendib8dconat i . which tieke S@bttief dmkehr gutpkebl: 22 pm
filter and freeze 400 pl al i quots at ;}%OC”‘J‘A‘\I }rﬁ" ots can. be sfofed for
several Repleh theoNd Do ARnRPREBRHOE 489 OFF G STRY S 10 &hos%)ehojt YT 0SI ne

ant i bodyuherdTygicallimutd kive tabikbonbif|Bho spHotanws The liakerk bouyinahes: 15 Al |
buffers used in the i%unqrp(geci pitation experinment with i nmobilized

ant i pho<PREEYr B HE it T 5odiPes were identical to those used for the

ki nobead experinent (see above) except that no DYE was added and 50 gilL
1nM okadgi.6-aa&l & 6Bremel prElndB mboliasahatias eatabirbiticr bf whs eadged iso t hat
a final concentration of 500 %M %Eadai c_acid 0\{;%]584 bed e subunits or

Ant i phoSBHETYRATST herasisrirBE K7 DESU SR AYH BEEBEAdE Wi ’cov‘gﬁnen??y 58

coupl ed phecambisfien mbdiadms ofphosphoteyr osi ne anti body) were obtai ned from
Bi onpl (Catal ogue nunber 16-199). 2.2.2 Washing and equilibration of

anti- pbosphot yr osi ne beads _ The anti - phosphot yr osi ne {)e ds. ver e

pr epar edbe dasit o6 this priifeepdr ealadimentyy HE IHF Y ﬂ{%/i Uk of espgnidaliv &HIS’Q Wt er and
equi | i brghdiAbhd AriBendbhfiRl botWeenUne likndvindrhad emynteyiiiés pfeteratall lpovsishi ng

[ steps. 2. Use 100 pl anti-phos tyrosin 1 i Wash

Beads b pEHEE i st o RSER Bt o R S HRAREE KBk e 2
buf f er / GakferPdtryfre DiibunitDur | prgi-sankationsh moddisationse MYith fhe el 8f mages
centrif jput éntt ElEREYSt AeNtHel Joudied
Super natég%t“?m%gé{ ﬂa‘{sgpjr il @%S%%gqlgf E@%’f"&e‘ﬁg‘ﬁ%‘% 00?@34056PCT/6EP2008/ 062984
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WO 2006/ 134056PCT1EP2006/ 062984 -51 - 4. Results The results of the

Si gnal oki nonme experinment are shown in Figure 2. This figure shows a
conpari son of Drug pul |l downs using ki nobeads (left circle) and
conventional 5 inmunoprecipitations with anti-phosphotyrosine anti body
beads (right circle). In the KMbbeads 9gf§rinent a total of 626 proteins
were identified, of these were 100 IdnaSées. In the i mrunoprecipitation
(I'P) experinment a total of 503 proteins were identified, 12 of these were
ki nases. Kinases identified with both experinents (conmon ki nases) are
listed in the overlap area. The result shows that wth the ki nobeads

si gni fi carikgsenbriandte tagese eand 14 0sddd eah Hgaed s(prderaklymasedferohpared to

t he anti - phosphotyrosi ne anti body beads (12 Icinases). The identified

ki nases f bot h .experinmental approaches are listed.in the follow ng
tables. | AIHHIPHiToN cqray pg%faﬁ%%égwé?n PGt BBE PpT Leqpe it Pesesaigest Freof dhases
are |i st ediffereisdpandt £e pelbdresn odadlie sopptditnases identified after

i mmunoprecipitarion (IP). Kinase nanmes are in accordance with the human

ki nase nonencl ature (http://kjnase(b;;%_and Manni ng et al., 2002, Science
298, 1912inga% st gwecihphr egeiligend pphederit #riyeivaee thaate speciramswhich enth -
fication Kidageal! SE08i8d NuF8En oo tﬂ@ﬂ{afm&gcmmﬁb%@% O FeBRIAL 8dn
proteotypic peptide available and identified 1 DNAPK 606 20 2 TIF I b 202
6 X 3 p38 “%‘%%‘“‘Tf-x 4 CDIC2 196 4 X 5 TYK2 77 3 X 6 LYN 67

1G
Preferably, each ligand binds to 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
15 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 fo bind to all or some of the members of an enzyme class, which can thus be

20 o

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,
s  although identity is not excluded. '

The disclosure further relates to a method for the production of a pharmaceutical

composition, comprising the steps of:

a) identifying an enzyme compound complex according to the method of an
30 embodiment of the present disclosure, and

b) formulating the compound to a pharmaceutical composition.

Therefore, the disclosure provides a method for the preparation of pharmaceutical
compositions, which may be adminigstered to a subject in an effective amount. In 2
35  preferred aspect, the therapeutic is substantially purified. The subject to be treated is

preferably an animal inciuding, but not Iimited to animals such as cows, pigs, horses,
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material ). EXPERI MENT | Cl NASE NAME | DE
AL FPCDOEN DR Ri? dogs, oo, and 1s preferably & mammel and WOoF preicranty Rlmdd Hieal & O &2

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

In general, the pharmaceutical compositions of the present disclosure comprise a
5  therapeutically effective amount of a therapeutic, and a pnarmaceﬁtlcauy acceptable
carrier. In a specific embodiment, the term "pharmaceutically acceptable" means approved
by a regullatory agency of the Tederal or a state goﬁerhment 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 to a dilueﬁt, adjuvant, excipient, or
10 vehicle with which the therapeutic is administered. Such pharmaceutical carriers can be
sterile liquids, such as water and oils, inchuding those of petroleurn, animal, vegetable or
synthetic origin, inclﬁding but not limited to peaﬁut oil, soybean oil, inineral oil, sésame o0il
and the like. Water is a preferred carrier when the pharmaceutical composition is
administered orally. Saline and aqueous dextrose are preferred carriers when the
15. pharmaceutical composition is administered intravenously. Saline solutions and agueous
dextrose and glycerol solutions are pfeferably employed as liquid catriers for injectable
solutions. Suitable pharmaceutical excipients include starch, glucese, lactose, sucrose,
gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerel monostearate, talc,
sodium chloride, dried skim milk, glycerol, propylene, glycol, water, ethanol and the hike.
20  The composition, if desired, can also contain minor amounts of wetting or emulsifying
agents, or pH buf’feﬁng agents. These coipositions can take the form ‘of solutions,
suspensions, emulsions, tablets, pills, capsules, powders, sustained-release formulations
and the like. The composition can be formulated as a suppository, with traditional binders -
and carriers such as trighycerides. Oral formulation can include standard carriers such as
.25  pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium saccharine,
cellulose, magnesium carbonate, €te. Fxamples of suitable pharmaceutical carriers are
described in "Remington's Pharmaceutical Sciences" by E.W. Martin. Such compositions
will contain a therapeutically effective amount of the therapeutic, preferably in purified
form, togethef with a suitable amount of carrier so as to provide the form for proper
30  administration to the patient. The formulation should suit the mode of administration.

In a preferred embodiment, the composition is formulated, in accordance with routine
S, as a pharmaceutical composition adapted for intravenous administration to

procedure
compositions for infravenous administration are solutions in

human beings. Typically,
35  sterile isotonic agueous buffer. Where necessary, the composition may also include a

solubilizing agent and a local anesthetic such as lidocaine to ease pain at the site of the
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injection. Generally, the ingredients are supplied either separately or mixed together in unit
dosage form, for example, as a dry lyophilized powder or water-free concentrate in a
hermetically sealed container such aé an ampoule or sachette indicating the quantity of
active agent. Where the compositidn is fo be administered by infusion, 1t can be dispensed
with an infusion bottle containing ‘sterile pharmacentical grade water or saline. Where the
composition is administered by lihjection-, an ampoule of sterile water or saline for injection

can be provided so that the ingredients may be mixed prior to administration.

The therapeutics of the disclosure can 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 jsopropylamine, triethylamine,
2-cthylamino ethanol, histidine, procaine, etc., and those derived from sodium, potassium,

ammonium, calcium, and ferric hydroxides, efc..

The amount of the therapeutic of the disclosure which will be effective in the treatment ofa
will gepend on the nature of the disorder or condition, and

particular disorder or condition
can be rdetermined by standard clinical techniques. In addition, in vitro assays may
optionally be employed 1o help identify optimal dosage ranges. The precise dose to be
émployed in the formulation will also depend on the route of administratioﬁ, 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-response Curves derived from in vitro or animal model test
systems. In general, suppositories may contain active ingredient in the range of 0.5% to
10% by weight; oral formulations preferably contain 10% 10 95% active ingredient.

Various delivery systems are known and can be used to administer a therapeutic of the
invention, e.g., encapsulation in liposomes, microparticles, and microcapsules: use of
recombinant cells capable of expressing the therapeutic, use of receptor-mediated
endocytosis (e.g., Wu and Wu, 1987, J. Biol. Chem. 262:4429-4432); construction of a
therapeutic nucleic acid as part of a retroviral or other vector, etc. Methods of introduction
include but are not limited to intradermal, intramuscular, intraperitoneal, intravenous,
subcutaneous, intranasal, epidural, and oral routes. The compounds may be administered
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by any convenzent route, for example by mfusxon by bolus injection, by absorptlon
through epithelial or mucocutancous linings (e.g., -oral, rectal and intestinal mucosa, 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
5 compositions of the invention into the central pervous system by any suitable route,

including intraventricular and infrathecal injection; intraventricular injection may be
facilitated by an intraventricular catheter, for example, attached to 2 reservoir, such as an
Ommaya reservoir. Pulmonary administration can also be employed, e.g., by use of an

, inhaler or nebulizer, and formulation with an aerosolizing agent.

10 ,
In a specific embodiment, it ‘may be desirable to administer the pharmaceutical '
compositions of the invention locally to the area in need of treatment. This may be
‘achieved by, for example, and 1not by way of limitation, local infusion during surgery,
topical application, e.g., in conjunction with a  wound dressing after surgery, by injection,

15 by means of a catheter, by means of a suppository, or by means of an implant, said implant
being of a porous, non-porous, or gelatinous materfal, 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.
.20 ,
In another embodiment, the therapeutic can be delivered in a vesicle, in particular a
liposome (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 generally ibid.)
25

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
30 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. Neurosarg. 71:858-
35 863). 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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Manni ng et
material).
i dentified
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after drug pull down with ki nobead '

. . s. Kinase nanes are

21th EggzhuggPeﬁgga;SBnoggnclature (http://kinase.con;nand

- 2, _ , 12-1934 as specified

| Cinase identification Kipnase Na for of poptden Y
: me Score Nunber of [

Experi nental proteotypic pepti ' ' Hie
. ptide avail able and identifi

also in 1P (see table 1) 1 DNAPK 6592 263 X IP 2 FRAL ggg 9 X

3 ATM 113 3 X ATR 91 2 X 5 CDC2
30
(e.g., Goodson, 1984, In: Medical App}icatio%s (1)f’L C?}(nﬁ()(%legl%élease, supra, Vol 2, pp.

115-138). Other controlled release systems

are discussed in the review by Langer (1990,

Science 249:1527-1533).

5 Ina 'prefelréd embodiment, the method further ¢
binding affinity of the compound to
known to the person skilled in the art, €. g.

__of the compound and subsequent analysis of the binding affinit

omprises the step of modulating the
the enzyme. This can be accomplished by methods
by a chemical modification of various residues
y of the compound to the

enzyme.

10

immobilized op a solid support

enzYme—compound complex. Wi

The disclosure further relates to the use of at le

ast one broad spectrum enzyme ligand
for the characterization of at least one enzyme or of an
th respect to this use of the disclosure, all embodiments

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

15

‘The disclosure is further illustrated b

considered as being limiting for the

y the following ﬁgures and examples, which are not
scope of protection conferred by the claims of the

present application.
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Shori description of the figures

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

5 Fig la: Kinobead ligand 1 (Bisindolylmaleimide VIII)
Fig. 1b: Kinobead ligand 2 (Purvalanol B)
Fig. 1c: Kinobead ligand 3 (CZC00007324, (7-(4-Aminomethyl-phenylamino)-  3-
(2,6-dichloro-phenyl)-1-methyl-1H-[1,6]naphthyridin-2-one)) -
Fig. 1d: Kinobead ligand 4 (CZC00008004, 2-(4'-aminomethyl ~ phenylamine)-5-
10 fluoro-pyrimidin-4-y!)-phenyl-amine)

Figure 2: Signalokinome (see Example 2).

This figure shows a comparison of Drug pulldowns using kinobeads (left

15 circle) 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

20 (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).

Figure 3: Structures of kinobeads ligands 5, 6 and 7. The sythetic routes of the ligands

25 are described in Example 5, 6 and 7.
Fig. 3a: Structure of kinobead ligand 5 (indol ligand 91)
Fig. 3b: Structure kinobead ligand 6 (quinazoline ligand 32)

30



FYN 1845 115 X 15 SRC 1780 91 X 16 Erk2 1677 200 X 17 CaMK2b 122 3 X
- 55 - |G nase identification Kinase Name Score Number of peptides
identified Experinmental proteotypic peptide available and identified

| denti f i edfoabwa3s036 W (see table 1) 18 JINK3 590 26 X FPOTER2WE/OFMEH 11 X
20 GSK3A 1390 117 -

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

Figure 4: Quantitative protein affinity profile (PAP).

5 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 ug 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.

10 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 probed with an anti-ITK antibody. Lane L: 50 pg
of Jurkat lysate; lane 1: 6.0 pM BisVII; lane 2: 2.0 pM BisVIIT; lane 3: 0.67 uM BisVIIT;
lane 4: 0.22 uM BisVIII; lane 5: 0.074 pM BisVIIL lane 6: 0.025 pM BisVIII; lane 7

15 0.5% DMSO (solvent control).

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

20  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 (RT) values are plotted against compound concentration

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

25  Fig. 5A: Curve for Glycogen Synthase Kinase 3 alpba (GSKa; RI50 =72.7 nM)
Fig. 5A: Curve for Glycogen Synthase Kinase 3 beta (GSKb; RIS0 =95 nM)
Fig. 5C: Curve for protein kinase C alpha (PKCa; RI50 =12.2 nM)
Fig. 5D: Curve for protein kinase C beta (PKCb; RI50 =21.5 nM)

30
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Examples

Example 1: Preparation of kingbeads

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 -

10 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.

15 1. Selectien 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.

20  Kinobead ligand 1: Bisindolylnaleimide VIII-Acetate (Chemical Formula: C24H2N4O; .
CH3;COOH; MW 398.5; CAS number 138516-31-1; Alexis Biochemicals, AXXORA
Deutschland GmbH, Griinberg; Cat- ALX-270-056).

Kinobead ligand 2: Purvalanol B (Chemical composition: CyoHzsCINgO3; MW 441.92;
25  CAS number 212844-54-7; Tocris Biochemicals Cat- 1581, BIOTREND Chemikalien
GmbH K6ln, Germany).

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

30
Synthesis of kinobead ligand 1: 7-(4-Aminomethyl-phenylamino)-3-(2,6-dichloro-
phenyl)-1-methyl-1H-[1,6]naphthyridin-2-one
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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.

5  Steps 1-7: 6~(2,6—Dichlorophenyl)-Z-methanesulfonyl-S-methyl-8H-pyrido{2,3-
d]pyrimidin-7-one was synthesized from 4-chloro-2-methylsulfanyl-5-
pyrimidinecarboxylate ethyl ester following the procedure in J. Med. Chem. 1998, 41,
3276-3292.

10  Step 8: {4-[3-(2,6-Dichloro-phenyl)-1-inethyl-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

15  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 magnesium 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]paphthyridin-7-ylamino] benzyl}-carbamic acid fert-butyl ester as a

20 yellow solid (0.031g- 25%). 'H NMR (DMSO-ds) & 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, 3T);
1.40 (s, 9H). LCMS: method A, RT=5.60min. |

Step 9: 7-(4-Aminomethyl-phenylamine)-3-(2,6-dichloro-phenyl)-1-methyl-1 H-
25  [1,6]naphthyridin-2-one

{4-[3-(2,6-Dichloro-phenyl)- 1 -methyl-2-ox0-1,2-dihydro-[1,6naphthyridin-7-ylamino]
benzyl}-carbamic acid zert-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
30  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-1TI-
[1,6]naphthyridin-2-one (0.021g -100%) as a yellow solid. '"H NMR (DMSO-ds) § 10.20
35 (brd, 1H); 8.83 (d, 1H); 7.90 (d, 1H); 7.76 (d, 1H); 7.72 (d, 1H); 7.60 (dd, 2H); 7.47 (ddd,
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1H); 733 (d, 1H); 7.24 (d, 1H); 4.07 (4, 2H); 3.66 (s, 3H). LCMS: method A,
RT=4.44min, [MH =426].

Kinobead ligand 4: CZC00008004. 2-(4'-aminomethyl phenylamine)-5-fluoro-pyrimidin-
5  4-yl)phenyl-amine. Chemical formula Ci7HjsNsF. MW 309.34. This is an analog of
CZC00004919.

Synthesis of CZC00008004 — (2-(4'-aminomethyl phenylamine)-5-fluoro-pyrimidin-4-
yl)-phenyl-amine
10
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 mixture was heated and stirred at 110°C
for 5 hours and then allowed to cool. The excess phosphorus oxychloride was slowly
15 hydrolised in a bath of ice / water mixture (10ml). The aqueous mixfure 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 350mmHg to leave a viscous oil which slowly crystallised to afford the title compound
20 (1.22g —95%). The compound was used without further analysis on the next step.

Step 2: (2-Chloro—5-ﬂuoro—pyrinﬂdm-4-yl)-pheﬁylamine
To a solution of 2, 4-Dichloro-5-fluoro-pyrimidine (0.550g, 3.30mmol) in
dimethylformamide (13ml) was added aniline (0.301ml, 3.30mmol) and N-
25  ethyldiisopropylamine (0.602ml, 3.63mmol) and the mixture stirred at room temperature
for 18 hours. The mixture was quenched with ethyl acetate (20ml) and washed with
saturated ammonium chloride (20ml) and the organic layer removed. The aqueous layer
was washed with ethyl acetate (20ml) and the combined organic layers washed with water
(20ml), saturated sodium chloride (10ml) and dried with anhydrous magnesium sulfate.
30  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
35  tert-butyl ester



43 TEC 50 2 44 ZAK 499 16 X 45 ALK4 472 9 X 46 ADCK3 309 8 X 47
MAP2KS5 795 32 48 EphB4 2237 165 X 49 ARG 2128 69 X 50 FER 2762 130

WO 2006/134056 PCT/EP2006/062984

-32-

(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
5 Chromatography cartridge 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 MTz, CDCL-
ds) 8 7.85 (d, 1H); 7.50 (dd, 2H); 7.39 (d, 2H); 7.27 (1, 2H); 7.12-7.00 (m, 3H); 6.81 (s,
1H); 6.66 (s, 1H); 4.67 (s, 11, 4.17 (d, 2H), 1.36 (s, 9H). LCMS: method B, RT=9.20
min, [MH"=410]. |

10
Step 4: (2-(4-aminomethyl phenylamine)-5-flucro-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 (5ml) HCI (4N in dioxane) (2ml) and the
reaction was stirred at room temperature for 1 hour. The solvent was removed by

15  evaporation. Water (Sml) 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 MI1z, DMSO-dq) & 7.90 (d, 1H); 7.70 (dd, 2H);
7.55 (dd, 2H); 7.35 (t, 2H); 7.20 (d, 2H); 7.10 (t, 1H); 3.80 (s, 2H). LCMS: method B,
RT=5.022min, [MH =310].

20
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-5u column. Column flow was 1ml/min and solvents used were water and
acetonitrile {0.1%TFA) with an injection volume of 10ul. Wavelengths were 254 and

25 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 ANIL._POS7.M Iml/min | 0-2.5min 7 min
fmn 5-95% MeCN

2.5-6min
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95% MeCN
B Analytical positive ANAL POSM | lml/min | 0-11min 15 min
fon 5-95% MeCN
11-13min
95% MeCN

Table 2: Abbreviations used in chemistry protocols

aq aqueous
d doublet
-DMSO dimethyl sulfoxide
4 gram
HC1 ‘ Hydrochloric acid
HPLC high pressure liquid chromatography
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. Immobhilization of ligands containing amine groups

5 NHS-activated Sepharose 4 Fast Flow (Amersham Biosciences, 17-0906-01) was
equilibrated with anhydrous DMSOQ (Dimethylsulfoxid, Fluka, 41648, H20 <= 0.005%). 1
ml of settled beads was placed in a 15 ml Falcon tube, compound stock solution (usually
100 mM in DMF or DMSO) was added (final concentration 0.2-2 pmol/ml beads) as well
as 15 pl of triethylamine (SIGMA, T-0886, 99% pure). Beads were incubated at room
10 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.

15
3. Emmobilization of ligands containing carboxyl groups

The compounds were coupled under basic condition to reversed NHS-Sepharose beads
20  (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,
25  17-0906-01).
Step 2: Wash the beads 3 times with 10 ml DMSQ and once with 10 ml anhydrous DM50
(Dimethylsulfoxid, Fluka, 41648, H20 <= 0.005%), centrifugation steps: 1 min, 1.200 rpm,
room temperature; discard supernatant into non-halogenous solvent waste. |
Step 3: After last washing step resuspend beads in one volume of anhydrous DMSO.
30
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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 pmol/mL. Therefore, 20% reversed beads should have a
capacity of 4 pmol/mL. '

Make a 4:1 ratio mixtare of Aminoethanol and Ethylenediamine, then add

Triethtylamine to the mixture.
(200 pmol total) (10 x capacity of 1 mi NHS beads)
1: 9.66 1L 16.56 M Aminoethanol (2-Aminoethanol, Aldrich, 11.0‘1 6-7)
(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 NIS 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 (DIEA) 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
minute at 1,200 rpm room temperature. Discard supernatant.

4. Wash reversed beads 3 times with 15mL water-free DMF. Centrifugation step 1
minute, 1,200 rpm room temperature. Discard supernatant.

69
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5. Suspend reversed sepharose beads in 1 mL of waterfree DMF.

6. Add 100 pL of Diisopropylethylamine (IDIEA) solution.

7. Add compound (1 umoUmL reversed Sepharose beads; corresponds to 10 L 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 pL supernatant
and dilute in 30 ul. methanol (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 tpm at room temperature, remove 20 plL supernatant
and dilute in 30 L methanol (MeOH) for the coupled value for HPLC analysis.

Blocking of the beads

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

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

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

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

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

derivative).

5. Allow the reaction to sit at room temperature at least overnight before further use.
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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, 1.00983.1000, pro analysis). Centrifuge steps: 1
minute at 1200 rpm at room temperature. Remove supernatant between washes.

5 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 lysaies.

Table 3: Abbreviations used in coupling protocols

DCCD Dicyclohexylcarbodiimide

DIEA Disopropylethylamine

DMSO Dimethyl sulfoxide

DMF Dirneﬂlylforrﬁamide

NHS N—ﬁydroxysuccinimide

PyBroP Bromo-tris-pyrrolidino-phosphonium hexafluorophosphate
TEA .Triethylamine

10

Example 2: Signalekinome

15  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 (EGFK), 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-

20  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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1. Preparatien of the biclogical sample (cell lysate)

1.1 Cell culture 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%

10  dialyzed Fetal Bovine Serum (Gibco, 26400-044), 1% 100x non-essential amino acids
(Cambrex, BE13-114E), 1mM Sodium Pyruvate (Gibco, 11360-039), 2mM L-glutamine
(Gibeo, 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..

15  Cell propagation. After cells had reached confluency in a 15cm 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

20 detachment of the cells, 8 mL MEM growth medium (see above) was added per 15cm
plate. 1mL of this solution was put on fresh 15cm plates and 24 ml. MEM media (see
above) was added. Plates were again incubated at 37C 5% CO2 until the cells were
confluent (~3-4 days).

25 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%C02. After cell starvation, 3 pL 1 mg/mL recombinant

30 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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Cell harvesting. Cells were harvested by pouring off of the EGF—containing medium,
washing of each 15¢m 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
5  50mL Falcon tubes (Becton Dickinson, 352070) and centrifoged for 10 minutes at 1500
rpm in a Heracus Multifuge 3SR. The supernatant was aspirated and the cell pellet was
resuspended in 50 mL ice-cold PBS buffer. After centrifugation and aspiration of the
supernatant cell pellets were quickly frozen in liquid nitrogen and then stored at -80°C.

10

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.

15  The following steps were carried out:

* Thaw the tissue quickly at room temperature or 37°C, then transfer tissue to a glass
bottle containing the 1x lysis buffer (use a vial big enough to be used with Polytron PT
3100 homogenizer)
e Lyse the organ/tissue with 4x 10 sec pulses at 5000-7000 rpm at 4°C in the cold room
20 » Transfer the homogenate into precooled 50 ml falcon tubes
e Incubate homogenate on ice for 30 min
*  Spin cells for 10 min at 6000 g at 4°C (6.000 rpm in Sorvall SLA600, precooled)
e 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)
25 e Save supernatant (remove and discard most of the lipid layer if possible), transfer
supernatant into a glass bottle and store on ice
e 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
30 Freeze aliquots in liquid nitrogen and store them at —80°C

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

Combine the following solutions or reagents and add destilled water to a final volume of
100 mi: 20 ml 5x lysis buffer (see below), 100 pl IM DTT, 5 mi 0.5 M NaF, 4 ml 20%
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NP40, 4 complete EDTA-free tablets (protease inhibitor cocktail, Roche Diagnostics, 1
873 580), add distilled water to 100 ml.

Table 4: Preparation of S5x-lysis buffer

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

Tris/HCI pH 7.5 1M 50 mM 250 ml

Glycersl 87 % 5% | 288 ml

MgCl, 1M 1.5 mM 7.5 ml

NaCl 5M 150 mM 150 ml

Na;vVO, 100 mM 1 mM 50 ml

These solutions were obtained from the following suppliers:

1M Tris/HCl pH 7.5: Sigma, T-2663; 87% Glycerol: Merck, cat.no. 04091.2500; 1 M
MgCly: 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 selutions used in this protocoi:

Preparation of 160 mM Na; VO, stock solution:
Iissolve 9.2 g Na;VQ,4in 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 pHI 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 coloriess and the
pH stabilizes at 10.0.
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| G nobead™P 8f#4156| GHYI LGDTLGVGTFGK Ki nobeadDP ARG AASSIAPHvG(0m184

| G nobeadDP ARG ESESSPGQLSI SLR Ki nobeaDP ARG GAQASSGSPALPR Ki nobeadDP ARG
VLGYNONGEWSEVR Ki nobeadDP ARG VPVLI S | G nobeadDP ARG WIAPESLAYNTESEK

Ki nobeadDP ARG VADFGA.SR Ki nobeadDP ARG

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

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

Preparation of 500 mM NaF stock solution:

5  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-solation:

Weigh 40.0 g NP40 (Sigma, Igepal-CA630, catatogue No. 13021). Add distilled water up
10 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 pum filter and freeze 400 pl aliquots at -20°C. Aliquots can be stored for
15 several months.

2. Binding reactions
20 2.1 Contacting of the “kinobeads” (immobilized capturing ligands) with the cell lysate

The kinobeads (immobilized capturing ligands) were contacted with cell lysate prepared
from HeLa cells under conditions that allow the binding of the profeins in the lysate to the
ligands. The binding conditions were close to physiological by choosing suitable buffer
25  conditions preserving the function of the proteins. Afler 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.

30



NGQGWPSNYTFPVNSLEK - 60 - EXPERI MENT KI NASE NAME | DENTI FI ED PROTEOTYPI C
PEPTI DE Ki nobeadDP ATM LVWWNLLQLSK Ki nobeadDP ATR APLNETGEWNEK Ki nobeadDP
Aur A SKQPLPSAPENNPEEELASK Ki nobeadDP Aur A VEF | |t PDEVTEGAR Ki nobeadDP
Aur B | YLI WOVASHI3KSiobeadDP Aur B SNVQPTAAPGQK Ki nobead DI CB#RA00/462984
ENSDTNEVDVPLNI R | G nobeadDP BMPR1 A CLR Ki nobeadDP BMPR1A YEGSDFQCK
Ki nobeadDP BMPRL A YMAPEVLDESLNK | G nobfeadDP BMPRL A ETEl YQTVLMR

Ki nobeadDP BMPR1L A HENI LGFI AADI K Ki nobeadDP BVPRL A

2.1.1 Preparation of DP-buffers

Table 5: Preparation of 5x-DP buffer

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

Tris/HCl pH 7.5 IM 50 mM 250 ml

Glycerol B7 % 5% 288 ml

MgCl, 1M 1.5 mM | 7.5 ml

NaCl 5M 150 mM 150 ml

Na;VOy 100 mM 1 mM 50 ml

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/HC] pIl 7.5
(Sigma, T-2663), 87% Glycerol (Merck, catalogue number 04091.2500); 1.0 M MgCl,
(Sigma, M-1028); 5.0 M NaCl (Sigma, S-5150).

10

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)
15 ¢ 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)
e 1x DP buffer/0.4% NP40/protease inhibitors (for second lysate dilution step)

20  Example for preparation of 1x DP-buffer/8.4% NP40 (100 mi):

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



VFFT1 EEAS WFR | C nobeadDP BMPRL A YGEVWME Ki nobeadDP BVMPR1B ETEI YQTVLMR
Ki nobeadDP BVPR1B HENI LGFI AADI K Ki nobeadDP BVPR1B ' VFI TTEEASVER

Ki nobeadDP BVMPR1B YGEVWMEK Ki nobeadDP CaMK2b LTQYlI DGQGRPR Ki nhobeadDP
CaMK2b NIWOIMETBMRAK Ki nobeadDP CaM C2b AGAYDFPSPEVDTVFPEER2GG/HEBad DP
CaMK2b DLKPENLLLASK | C nobeadDP CaMK2d FYFENALSK Ki nobeadDP CaMK2d
AGAYDEPSPEWDTVTPEAK - 61 - EXPERI MENT3KI NASE NAME | DENTI FI ED PROTEOTYPI C
PEPTI DE Ki nobeadDP CaMK2d DLKPENLLLASK Ki nobeadDP CaM C2g

2.1.2 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.

5  The following steps were carrted out:
1. Use 15 ml Falcon tubes for all washing steps.
2. Use 100 pl KinoBeads per cxperiment (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 VIII (CZC00001056), Purvalanol B (CZCO00007097), PD173955 derivative

10 (CZC00007324), and CZC0O0008004.
3. Wash beads two times with 3 ml 1x DP buffer and once with 3 ml 1x DP buifer/0.4%
NP40. During each wash step invert tubes 3-5 times, centrifuge 2 minutes at 1200 rpm at
4°C in a Heraeus centrifuge. Supernatants are aspirated supernatants and discarded.
After the last washing step prepare a 1:1 slurry (volume/volume) with 1x DP buffer/0.4% -
15 NP40.

2.1.3 Preparation of diluted cell lysate

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

20  were cartied out:
1. Use a volume of cell lysate corresponding to 50 mg protein per expetiment.
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
25 conceniration 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,
30  precooled ultracentrifuge).

6. Save supernatant and keep it on ice.



F_YFENLLSK | G nobeadDP CaMK2g LTQYI DGQGRPR Ki nobeadDP CaMK2g NLI NQVLTI NPAK
K! nobeadDP CaMK2g AGAYDFP SPEWDTVTPEAK Ki nobeadDP CaM C2g DLKPENLLLASK

Ki nobeadDP CaMKK2 GPlI EQVYCEI Al LK Ki nobeadDP CaMKl C2 LAYNENDNTYYAMK

Ki nobead B3P0 Ch¥eA 34066KPQNLLI DDKGTI K Ki nobeadDP CDC2 NLDENECDIEP3K6/H§288beadDP
CDC2 SPEVLLGSAR Ki nobeadDP CDC2 | GEGTYGVVYK Ki nobeadDP CDK2 APEI LLGCK

Ki nobeadDP CDI C2 FMDASALTG PLPLI K | Ci-ifdbeadDP CDK2 ALFPGDSEI DQLFR

Ki nobeadDP CDK2 | GEGTYGVYWYK Ki nobeadDP CDI C5 | GEGTYGIVFK Ki nobeadDP

2.1.4 Binding reaction and washing

The washed and equilibrated beads from section (2.1.2) were contaced with the diluted cell

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
5  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 celd room.

10 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 2 Mobicol-columns with 90 pm filter (MoBiTec, Goettingen,
Cat.no: M1002-90).

15 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 Iid.

20
2.1.5 Elution of proteins

1. Add 60 pul 2x NuPAGE SDS Sample Buffer (Invitrogen, NPO007; dilute 4x buffer 1;1
with distilelled water before use).

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

25 3. Open lower lid of column and centrifuge MobiTec columns 1 minute at 2000 rpm 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.



CDK5 SFLFQLLK Ki nobeadDP CDK7 APELLFGAR Ki nobeadDP CDK7 VPFLPGDSDLDQLTR
Ki nobeadDP CDK9 GSQ TQQSTNQ SR Ki nobeadDP CDK9 | GQGTFGEVEK Ki nobeadDP CK 1
a |1 PQLLYESK Ki nobeadDP CKI a LFLIDEGLAK - 62 - EXPERI MENT KI NASE NAME
| DENTI FI BRoRR@GIBOFYPI C PEPTI DE Ki nobeadDP CKI d FDDKPDYS¥TRPr@ciiciyeadDP CK1
d GNEVYI | DEGLAK Ki nobeadDP CK1 d TVLLLADQM SR Ki nobeadDP CK 1 e
FDDI CPDYSYLR Ki nobeadDP CK1 e GNLVYHDES-AK | G nobeadDP CKl e TVLLLADQM SR
Ki nobeadDP CKlgl TLFTDLFEK Ki nobeadDP

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).

2.1.6 Preparation of stock solutions used in this protocol

Preparation of a 100 mM Na3 VO, stock solution:

10 1) Dissolve 9.2 g Na;VO,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 solution will be yellow.

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

15 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. Aliguots can be stored for several months.

20  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 pum fiiter and store at 4°C.

25  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.



CK2al GGPNI | TLADI VKDPVSR Ki nobeadDP CK2al QLYQTLTDYDI R Ki nobeadDP CK2al
TPALVFEHVNNTDI K Ki nobeadDP CK2a2 HLVSPEALDLLDKLLR Ki nobeadDP CK2aZ2

LI DWGLAEFYLI PAQEYNVR Ki nobeadDP CK2a2 QLYQ LTDFDI R Ki nobeadDP CK2a2
TPALVFEY WY ERGK 3dgshobeadDP Cl C2a2 VLGTEELYGYLK Ki nobeadDP/rE3i6/062984
HSNLVQLLGVI VEEK Ki nobeadDP CSK LLYPPETGLFLVR Ki nobeadDP CSK VMEGTVAAQDEFYR
Ki nobeadDP DDR1 AQPFGQLTDEQVI ENAGEFFR 4€i-nobeadDP DDR1 NCLVGENFTI K

Ki nobeadDP DDR1 NLYAGDYYR Ki nobeadDP DDR1 Q VYLSRPPACPQG.YELM.R

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 um filter and freeze 400 pl aliquots at -20°C. Aliquots can be stored

for several moenths.

Preparation of a Jodoacetamide stock solution (200 mg/ml):

Dissolve 2.0 g Iodoacetamide (Sigma, [-6125) in 10 mi distilled water. Filter solution
through 0.22 pm filter and freeze 400 pl aliguots at -20°C. Aliquots can be stored for
several months.

10

2.2 Immuneprecipitation using anti-phesphotyresine antibody beads

2.2.1 Buffers and Antiphosphotyrosine antibody beads

15 All buffers used in the imunoprecipitation experiment with immobilized anti-
phosphotyrosine antibodies were identical to those used for the kinobead experiment (see
above) except that no DTT was added and 50 pL. 1mM okadaic acid (Biomol, El-181;
phosphatase inhibitor) was added so that a final concentration of 500 nM okadaic acid was
reached. Antiphosphotyrosine antibody beads (Agarose beads with covalently

20 coupled recombinant 4G10 anti-phosphotyrosine antibody) were obtained from Biomol
(Catalogue number 16-199).

2.2.2 Washing and equilibration of anti-phesphetyresine beads

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

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

2. Use 100 pul 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
30  minutes at 1200 rpm at 4°C in a Heraeus centrifuge. Supernatants are aspirated and

discarded.



Ki nobeadDP DDR1 WVAVEC! LM3K Ki nobeadDP DDR1 YLATLNFVHR - 63 - EXPERI MENT
KI NASE NAME | DENTI FI ED PROTEOTYPI C PEPTI DE Ki nobeadDP DDR2 DVAVEEFPR

| G nobeadDP DDR2 FMATQ ASGWK Ki nobeadDP DDR2 HEPPNSSSSDVR | Ci nobeadDP DDR2
| FPLRPDYQ@BShskiseabeadDP DDR2 NLYSGDYYR Ki nobeadDP DDRPCUEPRLEGPIIEPDSVYK
Ki nobeadDP DDR2 WWBVES| LLGK Ki nhobeadDP DDR2 YLSSLNFVHR | G nobeadDP DNAPK
AALSALESFLK Ki nobeadDP DNAPK DQNI LLGFHYR Ki nobeadDP DNAPK FMNAVFFLLPK

Ki nobeadDP DNAPK FVPLLPGNR

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

5  2.2.3 Preparation of diluted ccll lysate

The cell 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 a 37°C water bath, then keep the sample on ice.
16 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.

15  (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).

20 6. Save supernatant and keep it on ice.

2.2.4 Binding reaction and washing steps

The washed and equilibrated anti-phosphotyrosine beads were contaced with the diluted
cell lysate from section 2.2.3 in order to allow binding of proteins to the anti-

25  phosphotyrosine beads. Non-specifically bound proteins were removed by gentle washing
in order to reduce background binding.

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

2. Incubate for 4 hours at 4°C, rotate on ROTO SHAKE GENIE (Scientific Industries, Inc.)

30  inthe cold room.



Ki nobeadDP DNAPK GLSSLLCNFTK Ki nobeadDP DNAPK |1 GDLPDI Q K Ki nobeadDP DNAPK
| NQVFHGSCI TEGNELTK Ki nobeadDP DNAPK | PALDLLI K Ki nobeadDP DNAPK LACDVDQVTR
Ki nobeadDP DNAPK LAGANPAVI TCDELLLGHEK Ki nobeadDP DNAPK LGASLAFNNI YR

Ki nobeadBGRoRNSHK40sENP!I VPLNI R Ki nobeadDP DNAPK LLEEAL L RpKirmebme/odP34DNAPK
LNESTFDTQ TK Ki nobeadDP DNAPK LPLI SGFYK Ki nobeadDP DNAPK LPSNTLDR - 64 -
EXPERI MENT | Cl NASE NAME | DENTI FI ED PR@BECTYPI C PEPTI DE Ki nobear | DP DNAPK
LQETLSAADR Ki nobeadDP DNAPK MSTSPEAFLALR

10

15

20

25

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-column with 90 pm filter (MoBiTec, Goettingen,
Cat.no: M1002-50).

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 columns with lower Hd.

2.2.5 Elution of bound proteins

1. Add 60 pl 2x NuPAGE SDS Sample Buffer (Invitrogen, NPG007; 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).



Ki nobeadDP DNAPK NI LEESLCELVAK Ki nobeadDP DNAPK NLLI FENLI DLK Ki nobeadDP
DNAPK NLSSNEAI SLEEI R Ki nobeadDP DNAPK Q TQSALLAEAR Ki nobeadDP DNAPK
QLFSSLFSA LK Ki nobeadDP DNAPK SLGPPQGEEDSVPR | G nobeadDP DNAPK
SQGCSEQVLWYLKodkizmabeadDP DNAPK TVGALQVLGTEAQSSLLK | G neoasrDe RARK
TVSLLDENNVSSYLSK Ki nobeadDP DNAPK VCLDI TYK Ki nobeadDP DNAPK VTELALTASDR
Ki nobeadDP DNAPK WQMW. GSLGGQ NK Ki nobe¥dDP EGFR GDSFTHTPPLDPQELDLLK
Ei Eztz)eadDP EphA2 DGEFSVLQ.VGWMLR Ki nobeadDP EphA2 FAD | VSI LDK | G nobeadDP
g 3. Mass spectrometric analysis of eluted enzymes (e.g. kinases)

Description of proteetypic peptides
Tryptic digestion of a SDS-PAGE-separated protein mixture generates for each protein
5  npumerous distinct peptide fragments with different physico-chemical properties. These
peptides differ in cornpatibility with the mass spectrometry-based analytical platform used
for protein identification (D), 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 great degree, the most
10 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

15
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.

20

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
25  identify a protein.
For each IPI database protein entry with at least 10 unequivocal identifications in the CZ
dataset (roultipeptide 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.
30
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-
35 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.



LPSTSGSEGVPFR Ki nobeadDP EphA2 NI LVNSNLVCK Ki nobeadDP EphA2 VSDEGLSR

Ki nobeadDP EphA5 WIAPEAI AFR Ki nobeadDP EphA5 VSDFGA.SR Ki nobeadDP EphB2
AGAI YWVFQVR Ki nobeadDP EphB2 FGQ VNTLDK - 65 - EXPERI MENT KI NASE NAME

| DENTI FI BRoRR@IE@EYPI C PEPTI DE Ki nobeadDP Epl aB2 TFPNVWWENBRKcHE298eadDP
EphB2 VDTI AADESFSQVDLGGR Ki nobeadDP EphB2 NI LVNSNLVCK | G nobeadDP EphB2
VSDFGLSR Ki nobeadDP EphB4 APSGAVLDYEVOKi nobeadDP EphB4 FPQVVSALDK

Ki nobeadDP EphB4 LNDGQFTVI QQVGWLR Ki nobeadDP EphB4

3.1 Protein digestion and sample preparation prior {6 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

5 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 SmM

NILHCO; in 50%FtOH, digested with for 4 hours with trypsin at 12.5 ng/pl in 5mM

NELHCO;. Peptides were extracted with 1% formic acid, transferred into a second 96 well

10  plate and dried under vacuum. Dry peptides were resuspended 10 pul 0.1% formic acid in
water and 5 1 were injected into the LC-MS/MS system for protein identification.

3.2 Mass spectrometric data acquisition

15 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

20 15 and 45 min. Solvent A was 5% acetonitrile in 0.1% formic acid and solvent B was 70%

acetonitrile in (.1% formic acid.

3.3 Protein identification

The peptide mass and fragmentation data generated in the LC-MS/MS experiments were
25  used to query an in-house curated version of the International Protein Index (IPI) protein
sequence database (ERBI) 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

30  analysis.



WIAPEAI AFR Ki nobeadDP EphB4 NI LVNSNLVCK Ki nobeadDP EphB4 VSDFGALSR

Ki nobeadDP Er kl NYLQSLPSK Ki nobeadDP Er kl APEI MLNSK Ki nobeadDP Er ki

Yl HSANVLHR Ki nobeadDP Er kl | CDFGLAR Ki nobeadDP Erk2 FRHENI | G NDI ER

Ki nobead DROBoe2I3GRYFDVGEPR Ki nobeadDP Er k2 LI CELI FEETARPKITAFREAOEIPSEr k2
NYLLSLPHK Ki nobeadDP Er k2 VADPDHDHTGFLTEYVATR Ki nobeadDP Erk2 APEI | s/ 1 LNSK
Ki nobeadDP Erk2 YI HSANVLI | R Ki nobeadDPlEr k2 | CDFGLAR Ki nobeadDP FAK

FFEI LSPVYR Ki nobeadDP

4. Results

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

5 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

10 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.

15

Table 6: Kinases identified afier 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).

20
Kinase | Kinase Score Number of Experimental
identi- | Name identified preteotypic
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




FAK FLQEALTMR - 66 - EXPERI MENT KI NASE NAME | DENTI FI ED PROTEOTYPI C

PEPTI DE Ki nobeadDP FAK LLNSDLGELI NK Ki nobeadDP FAK TLLATVDEl |PLLPAS TIIR
Ki nobeadDP FAK LGDFGA.SR Ki nobeadDP FER LQDVELR Ki nobeadDP FER
QEDGGVYSSgGhisekbagpeadDP FER SGWLLNPI PK Ki nobeadDP FERCYNPARGADMCR

| G nobeadDP |'i RAP GPTPAI LESLI SI NNK Ki nobeadDP FRAP VLG.LGALDPYK

Ki nobeadDP FYN E' VLEQVER Ki nobeadDP F¥R-WITAPEAALYGR Ki nobeadDP FYN

LI EDNEYTAR Ki nobeadDP FYN GSLLDFLK Ki nobeadDP

Kinase | Kinase Score Number of Experimental
identi- | Name identified proteotypic
fication peptides peptide
available and
identified
7 EGFR 2463 162 X
8 FAK 1203 51 X
9 ACK 160 6
10 KIIS2 65 2

Table 7: Sequences of proteotypic peptides for kinases identified after
immunoprecipitation (IP, see Table 6). Kinase names are in accordance with the human
5 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
P CDK2 | ALEPGDSEIDQLFR
P CDK2 IGEGTYGVVYK
1P CDK2 FMDASALTGIPLPLIK
IP DNAPK HGDLPDIQIK
P DNAPK LACDVDQVTR
P DNAPK AALSALESFLK
P DNAPK DQNILLGTTYR
P DNAPK FMNAVFFLLPK
P DNAPK VIELALTASDR




FYN | ADFGLAR | G nobeadDP GAK ALVEEElI | R Ki nobeadDP GAK AM.QVNPEER

Ki nobeadDP GAK AWMTPVPLESK Ki nobeadDP GAK | AVMSFPAEGVESALK Ki nobeadDP GAK
TPEI | DLYSNFPI GEK Ki nobeadDP GSI C3A VI GNGSFGVWYQAR Ki nobeadDP GSK3A
VTTWATL GRGRER1KiggebeadDP GSK3A YFFYSSGEK Ki nobeadDP GPK$BPrhdoEGERHAR

Ki nobeadDP GSK3B LYMYQLFR - 67 - EXPERI MEN T KLINASE NAME | DENTEFI ED
PROTEOTYPI C PEPTI DE Ki nobeadDP GSK3B -¥BGNGSFGWYQAK Ki nobeadDP GSK3B

YI TYSSGEK | Ci nobeadDP | GF 1R AENGPGPGVLVLR Ki nobeadDP

KINASE IDENTIFIED PROTEOTYPIC
EXPERIMENT | NAME PEPTIDE
14 DNAPK LGASLAFNNIYR
1 DNAPK LNESTFDTQITK
1P DNAPK QLFSSLFSGILK
IP DNAPK NILEESLCELVAK
P DNAPK TVSLLDENNVSSYLSK
1 DNAPK TVGALQVLGTEAQSSLLK
P EGFR VLGSGAFGTVYK
1P EGFR IPLENLQIIR
P EGFR GDSFTHTPPLDPQELDILK
P FAK LGDFGLSR
P FAK FLQEALTMR
P FAK FFEILSPVYR.
IP FAK LINSDLGELINK
Ip FAK TLLATVDETIPLLPASTHR
IP HER2/ErbB2 VLGSGAFGTVYK
IP LYN EEPIYHTEYMAK
IP p38a LTDDHVQFLIYQILR
Y p38a NYIQSLTQMPK
P p38a LTGTPPAYLINR
P TIF1b IVAERPGTNSTGPAPMAPPR
P TYK?2 HGIPLEEVAK
i TYK2 LSDPGVGLGALSR




| G 1R HSHALVSLSELK Ki nobeadDP | GF 1R MYFAFNPK Ki nobeadDP | G- 1R

TTI NNEYNYR Ki nobeadDP | GF | R VAGLESLGDLFPNLTVI R | G nobeadDP | GF 1R
DWETDYYR Ki nobeadDP | G- 1R | EFLNEASVMK Ki nobeadDP | G- 1R | GDFGMTR

Ki nobeadQ{ol2bdsMGAPAVWAPEALK Ki nobeadDP | NSR DL L GF WX 2666 nerosiand DP
| NSR ELGQGSFGAWYEGNAR Ki nobeadDP | NSR ESLVI SGLR Ki nobeadDP | NSR

TI DSVTSAQELR Ki nobeadDP | NSR TVNESASL-R4Ki nobeadDP 1NSR WEPYWPPDFR

Ki nobeadDP | NSR DI YETDYYR

Table 8: Kinases identified after drug pulldown with kinobeads. Kinase names are in
accordance with the human kinase nomenclature (http:/kinase.com) and Manning ¢t 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 P
2 FRAP 356 9
3 ATM 113 3 X
4 ATR 91 2 X
5 CDhC2 309 11 X
6 YES 1747 100 X
7 | CaMK2d | 1003 41 X
8 JNK1 1011 45 X
9 INK2 317 11 X
16 CaMK2g | 811 21 X
11 p38a 1145 90 X IP
12 TNK1 81 4 X
13 GSK3B 1408 81 X
14 FYN 1845 115 X
15 SRC 1780 91 X
16 Erk2 1677 200 X
17 CaMK2b | 122 3 X




Ki nobeadDP | NSR | EFLNEASVIWK Ki nobeadDP | NSR WMAPESLK | G nobeadDP | NSR
| GDFGMIR Ki nobeadDP JNK1 NI | GLLNVETPQK Ki nobeadDP JNK1 APEVI LGMG YK

Ki nobeadDP JNK1. | LDFGALAR - 68 - EXPERI MENT Kl NASE NAME | DENTI FI ED
PROTEOTYPWG 2PsABBE Ki nobeadDP JNK2 NI | SLLNVETPQK Ki noFE€aGDROO6NRE? 84
APEVI LGMGYK Ki nobeadDP JNK2 | LDFGLAR Ki nobeadDP JNK3 NI | SLLNVFTPK

Ki nobeadDP | NK3 APEVI LGMGYK Ki nobeadDP3MNI C3- | LDFGLAR Ki nobeadDP LYN
EEPI YHTEYMAK Ki nobeadDP LYN GSLLDFLK

Kinase Kinase Scere | Number of Experimental | ¥dentified
identification | Name peptides identified | proteotypic also in IP

peptide (sce table
available and | 1)
identified

18 JNK3 590 26 X

19 CK2al 316 1 X

20 GSK3A 1350 117 X

21 AurA 198 8 X

22 RIPKZ2 634 19 X

23 CDK2 1172 50 X P

24 ADCK1 88 4

25 CKla 566 21 X

26 GAK 1995 61 X

27 AAK1 123 3 | X

28 |cpk9 | 379 13 X

29 CKl1d 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 783 | 67 X P

35 AurB 287 10 X

36 CKle 314 10 X

37 EGFR 165 3 X P

38 EphB2 1165 43 X

3% ALK2 299 11 X




Ki nobeadDP LYN | ADFGLAR | G nobeadDP MAP2I C2 | SELGAGNGGWTK Ki nobeadDP
MAP2K2 YPI PPPDAK Ki nobeadDP MET AFFMLDA LSK Ki nobeadDP MET DLI GEGLQVAK

Ki nobeadDP M.I C3 | TVQASPGLDR Ki nobeadDP NEK9 AGGGAAEQEELHYI PI R Ki nobeadDP
NEI C9 LGhwbl268RB436K Ki nobeadDP NEK9 LQQENLQ FTQLQK Ki n@beasDRe/Nzbe0
SSTVTEAPI AWTSR Ki nobeadDP NEK9 TSEVYVWWEUCGK Ki nobeadDP p3 8a LTGIPPAYLI NR
| G nobeadDP p38a NYI QSLTQWPK | Ci nobead®P p3 8a SLEEFNDVYLVTHLMGADLNNI VK
Ki nobeadDP p38a LTDDHVQFLI YQ LR Ki nobeadDP p38a

Kinase Kinase Score | Number of Experimental | Identified
identification | Name peptides identified | proteotypic also in IP
peptide (see table
available and | 1)
identified
40  DDRI 759 28 X
41 TBX1 2042 | 72 X
42 CSK 1584 102 X
43 ' TEC 50 2
44 ZAK 499 16 X
45 ALK4 472 Y
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 BMPR1A | 676 19 X
54 TGFbR1 478 15 X
55 . | EphAS 114 4 X
56 BRK 107 3
57 FAK 1933 95 X 1
58 LK 209 6 X
59 CDKS5 699 27 X
60 DDR2 1073 44 X
61 JAK1 1083 31




| LDFGLAR - 69 - EXPERI MENT KTNASE NAME | DENTI FI ED PROTEOTYPI C PEPTI DE
Ki nobeadDP PAK4 AALQLVVDPGDPR Ki nobeadDP PHKg2 LTAEQALQHPFFER Ki nobeadDP
PHKg2 SLLEAVSFLHANNI VI I R | G nobeadDP Pl | Kg2 VAVWIVLAAGR Ki nobeadDP PHKg2
L SPEQL EEVWROKewisesd DP PYI C2 El LI TSI LLSGR Ki nobeadDP PYREZTEPGIDLEIIPK

Ki nobeadDP PYK2 VLANLAHPPAE Ki nobeadDP PYK2 LGDFGLSR Ki nobeadDP RI PK2
CLI ELEPVLR Ki nobeadDP RI PK2 SLPAPQDNDFfl?SR Ki nobeadDP RI PK2 SPSLNLLQNK

Ki nobeadDP RI PK2 TQNI LLDNEFI | VK Ki nobeadDP RSK2

Kinase Kinase Score | Number of Experimental | Identified
identification | Name peptides identified | proteotypic | also in [P
peptide (see table
available and | 1)
identified
62 MYTI 152 5
63 PKCd 53 4
64 RSK3 2227 117 | X
65 Weel 550 18
66 ACTR2 193 5
67 MAP3K2 | 383 15
68 ACTR2B 82 2
69 WeelB 550 18
70 ABL 1133 35
71 MET 503 12
72 | BRAF | 361 7
73 INSR 1807 64 X
74 1 KHS1 393 12
75 PAK4 448 15 X
76 PKD1 58 2
77 PKD2 58 2 X
78 IGFIR 935 28 X
79 PHK g2 519 16 X
80 CaMKK2 | 199 5 X
81 MAP2K2 294 6 X
82 TGFbR2 49 2
83 Fused 42 2




EASAVLFTI TK | G nobeadDP RSK2 LGWQFLSPEAQSLLR Ki nobeadDP RSK2 NQSPVLEPVGR
Ki nobeadDP RSI C2 LYLI LDFLR Ki nobeadDP RSK3 APQAPLHSVWQQLFI &K Ki nobeadDP
RSK3 EASFVLHTI &K Ki nobeadDP RSK3 LGVPQFLSTEAQSLLR Ki nobeadDP RSK3

LYLI LDFLRwki maisacsBP SRC AANI LVGENLVCK Ki nobeadDP SRC \ECAREANGGRS4

Ki nobeadDP SRC LI EDNEYTAR - 70 - EXPERI MENT KTNASE NAME | DENTI FI ED
PROTEOTYPI C PEPTI DE Ki nobeadDP SRC GSL8FLK Ki nobeadDP 113K1 EPLNTI GLI YEK
Ki nobeadDP TBK1 FGSLTMDGGLR | Ci nobeadDP TESK1

Kinase Kinase Score | Number of Experimental | Identified
identification | Name peptides identified | proteotypic also in IP

peptide (see table
available and | 1)
identified

34 EphA2 2099 90 X

85 ACK 169 4 P

86 NLK 40 2

87 CDK?7 623 20 X

88 CHK2 58 2 X

89 KHS2 60 4 P

90 MLK3 59 1 X

91 PKCe 53 4 X

92 PKCh 53 4 X

93 PYK2 106 3 X

94 TAO2 120 3

95 CKlgl 45 2 X

96 LIMK1 271 6

97 MAPZK1 | 480 14

o8 HRI 52 1

99 SIK 36 1

100 Erk7 67 1

101 NEKZI 145 4

102 NEK7 175 5

103 |BMPRIB| 179 5 X

104 MAP2K3 | 133 5

1065 FGFR2 514 17




| | SSNQELI YEGR Ki nobeadDP TBK1 LFALEEETTTR Ki nobeadDP TBK1 TTEENPI FWSR

Ki nobeadDP TE3K1 VI GEDGQSVYK Ki nobeadDP TGFbRL BI DSATDTI DI APNHR Ki nobeadDP
TGFI 3RL TI VLQESI GK Ki nobeadDP TGFbRL TLSQLSQQEG K Ki nobeadDP TGEbR1L
VPNEEDPSLyRRRIcSEGEILK Ki nobeadDP TGFI oRl EAEI YQTVM.R Kipoo/xeam®b 51
M_LPEAGSLW.LK Ki nobeadDP TYK2 LGLAEGTSPFI K Ki nobeadDP Wee 1B | PQVLSQEFTELLK
Ki nobeadDP Wee 1 B |'S SPQVEEGDSR Ki nol5®adDP YES LLLNPGNQR Ki nobeadDP YES
LPQLVDVAAQ ADGVAYI ER Ki nobeadDP YES SDWW\BFG LQTELVTK Ki nobeadDP

Table 9: Sequences of proteotypic peptides for kinases identified after drug
pulldowns with kinobeads (see Tabie 8)

IDENTIFIED PROTEGTYPIC
EXPERIMENT | KINASE NAME | PEPTIDE
KinobeadDP AAK] ADIWALGCLLYK
KinobeadDP ABL GQGESDPLDHEPAVSPLLPR
KinobeadDP ABL WTAPESLAYNK
KinobeadDP | ABL VADFGLSR
KinobeadDP ABL NGQGWVPSNYITPVNSLEK
KinobeadDP | ADCK3 DKLEYFEERPFAAASIGQVHLAR
KinobeadDP ADCK3 SFTDLYIQIIR
KinobeadDP ADCK3 VALLDFGATR
KinobeadDP ADCK3 AVLGSSPFLSEANAER
KinobeadDP ALK2 ' WESDPTLTSLAK
KinobeadDP ALK4 TIVLQEIIGK
KinobeadDP ALK4 EAEIYQTVMLR
KinobeadDP AMPKal IGHYILGDTLGVGTFGK
KinobeadDP | ARG AASSSSVVPYLPR
KinobeadDP ARG ESESSPGQLSISLR
KinobeadDP ARG GAQASSGSPALPR
KinobeadDP ARG VLGYNQNGEWSEVR
KinobeadDP ARG VPVLISPTLK
KinobeadDP ARG WTAPESLAYNTFSIK
KinobeadDP ARG VADFGLSR
KinobeadDP ARG NGQGWVPSNYITPVNSLEK




YES AANI LVGENLVCK Ki nobeadDP YES EVLEQVER Ki nobeadDP YES FQ | NNTEGDWNEAR

Ki nobeadDP YES WIAPEAALYGR | G nobeadDP YES LI EDNEYTAR WO
2006/ 134056PCT/ EP2006/ 062984 - 71 -

EXPERI MENT 1UNASE NAME | DENTI FI ED

PROTECTYPWQ 2PERBHBE Ki nobeadDP YES GSLLDFLK Ki nobeadDP PYEEPREBIOCIIAR
Ki nobeadDP ZAK CEl EATLER Ki nobeadbP ZAK GLEGLQVAW.WEK Ki nobeadDP ZAK

LTI PSSCPR Ki nobeadDP ZAK NVVLAADGVLK -

anpl e 3: Screening assay using

test conmpounds for protein elution 5 ThIS exanple illustrates conpetitive
el ution ¢ n 11 StU_conpounds
(see particularly theg fourth aspect dﬂ“ﬁﬂu H& i 3H¥?F§R ki nobeads (as
descri be{ EXPERIMENT [ IKINGSE NAMEACt |EREPTIDE nouse brains |ysate| bound
pr ot ei ns puwere—eluted wi-t-h—various—t-gst—conpeunds—and—t-he—released proteins
were ana ymmﬁahﬂHMBssdﬁﬁﬂbtronetry ﬂUVVNlmmyﬁﬁiatlon of the blological
sanpl e (H-ssuvetysat-e)y—t—t—Preparattoe Hysat-es—t5—Afouse—brqin | ysate
was prepiKawbbyﬂﬂ%chan$E&I dlsruptlanKFhNETGEéWBﬂﬁier (5 m buffer per
nmouse br gHAr—tnder atte—condtttonsp-that e ntarn_the—struocturg and
functi on| BinobeastiBl ns.| AWé f ol | owi ng §ﬂ@@gLﬂ%$%E§@PEEEhé§K- Thaw|t he tissue
qui ckly at—roomtenperature or 37Cthen transfer—tirssue to a gllass bottle
cont ai ni p§inokeadDE | ysiAuduf fer (use [aVEF h to be used with
B AR A7 W) IYLILEYAPR

KinobeadDP Aur3 SNVQPTAAPGQK

KinobeadDP BMPRI1A FNSDTNEVDVPLNTR

KinobeadDP BMPRI1A WNSDECLR

KinobeadDP BMPR1A YEGSDFQCK

KinobeadDP BMPR1A YMAPEVLDESLNK

KingcbeadDP BMPRIA ETEIYQTVLMR

KinobeadDP BMPRI1A HENILGFIAADIK

KinobeadDP BMPRI1A VFFTTEEASWFR

KinobeadDP BMPRI1A YGEVWMGK

KinobeadDP BMPRIB ETEIYQTVLMR

KinobeadD?P BMPRI1B HENILGFIAADIK

KinobeadDP BMPRIB VFFTTEEASWEFR

KinobeadDP BMPRI1B YGEVWMGK

KinobeadDP CaMK2b LTQYIDGQGRPR

KinobeadDP CaMK2b NLINQMLTINPAK

KinobeadDP CaMK2b AGAYDFPSPEWDTVTPEAK

KinobeadDP CaMK2b DLKPENLLLASK

KinobeadDP CaMK2d FYFENALSK

KinobeadDP CaMK2d AGAYDFPSPEWDTVTPEAK




Lyse the organ/tissue with 4x 10 sec pul ses at 5000- 7000 rpmat 4C in the
cold room Transfer the honobgenate into precooled 50 mM fal con tubes

| ncubat e honbgenate on ice for 30 mn
6000 g atwlGodsPsB9 rpmin Sorval l

72 - Spin cells for

10 mn at
SLA600, precool ed) pTraRsoans29s4

supernatant to a UZ-pol ycarbonate tube (Beckmann, 355654) Spin
supernatant for 1 h at 145.000 g at 4®1(-40.000 rpmin Ti50.2, precool ed)
Save supernatant (renove and discard nost of the lipid |ayer |f possi bl e),
t ransf er ‘Ssuperpatant—int-o—a—glasshottle—and-store—on—+ee 2r M ne
protein goncentration by Bradford asWN’EIﬂRBoBROTm'E‘éPKbrOtel n
concent r aly ‘ﬁ?“@iﬁm n ﬁf@a 9-Hp MY Prepare aliquots|in 15 to
50 M Fa %:on ubes reeze aliqyots in liquid nitrogen and $tore them
at -80C lﬁrﬂab epar f 1ysis |oyf kpENBREASKOCK sol utions Preparation
of 100 ni ySi s buffer wth 0.8%INPAQ0 15 Conmhine the follow]ng
sol uti onsx@opbsstent § @mnkadd desti |jlegemateskto a final volume|of 100 m:
20 ml 5xilysis bhuffer| (see below) 2100 gl IMDIT -5 0.5 MNafF, 4 nl 20%
NP40, 4 Kma,lbgé&)pEDTﬁ -GN abl et s (JArQERSEQGRIPRDI t or cocktail | Roche
Di agnost fcs, 1 873 580) . add distilHed water—t6-100-—m-—20Fabl¢ 10:
Pr epar at | GihobbadD® | ySiGaNIKIRE er Subst(aMCBNQSLITNPAKI ution Final ¢onc. in 1
x lysis puffer Add-fdr 115-—xtysisBufer—HsHe—pH—+5—1M561 mM 250n1
A ycer ol | Kifigbead I8 8 il (]&AM](ZglM 1.5 nMGAE@IFHﬂ&’EIWETmBAM\/I 150|m Na3vO4
100 MV 1HM-50m : TFhdgse--solutons—were—obtairned—F+romtte—fot—owm] ng
suppl i er pKinbbeadDPs/ HGICgNK 2g5:  Si gnd, DEKPEWBLLEB% G ycerol : Mer ¢k, cat. no.
04091. 25p8—t+—M-MyEtZ—Srgra, w1028 —5 MNaC——Srgme,—S 5150 WO
¢ 2006/ 134pBoROTIER2 006/ CHIREL GPIEQVYQEIAIL

KinobeadDP | CaMKK?2 LAYNENDNTYYAMK.

KinobeadDP CDC2 DLKPONLLIDDKGTIK

KinobeadDP CDC2 NLDENGLDLILSK

KinobeadDP CDC2 SPEVLLGSAR

KinobeadDP CDC2 IGEGTYGVVYK

KinobeadDP CDK2 APEILLGCK

KinobeadDP | CDK2 FMDASALTGIPLPLIK

KinobeadDP CDK2 ALFPGDSEIDQLFR

KinobeadDP CDK2 IGEGTYGVVYK

KinobeadDP CDK5 IGEGTYGTVFK

KinobeadDP CDK35 SFLFQLLK

KinobeadDDP CDK7 APELLFGAR

KinobeadDP CDK7 VPFLPGDSDLDQLTR

KinobeadDP CDX9 GSQITQQSTNQSR

KinobeadDP CDK9 IGQGTFGEVFK

KinobeadDP CKla HPQLLYESK

KinobeadDP CKla LFLIDFGLAK




73 - The 5x concentrated |lysis buffer was filtered through a 0.22 p.m
filter and stored in 40 m aliquots at
solutions 5 Preparation of 100 mM Na3VOQ4 st ock sol ution:
Na3VO4 i nWOQO0His4p st i | | ed wat er.

-80C. Preparation of stock
Dissolve 9,2 ¢
1) Adjust the pH to FPOTEPIUCHEE® t her 1

N NaOH or 1 N 110. The starting pll of__the sodium orthovanadate sol ution
may vary with batch. At pH 10.0 the sdution will be yel l ow. 102) Boil the
solution until it turns colorless (apprOX| rrately 10 min) 3) Cool to room
tenper at gre— 4y Readj USt the pHTO and]3 unti |
solution|remains coldrless and the L HIE iﬁéﬁgﬁgﬁlé& Adlj ust the
vol ume t O EXEERIMENTH KINASE MNeAlVIEat rPEE’BH)E Fr eeze aliquots at {20C
Al i quot s fean—-be-stergd—foer—several NaF st ock
sol ut i on] Kbicbsoll¥e 21.CKYl NaF ( Si g F@ﬁ?@Y&YMGOO m distilled water.
Filter setutteon—threHgh—o06—22p—mt+hter—and—store—at—4C—20—Preparati on of
20% NP40{ Ednobead Wi GRldi0. o g NP4 @SLWIDH%E - CA630, cat allogue No.
13021). Add—distitted e solution
at room1l§m®ﬁaﬁm’re | ution: Dissolve 7.7 ¢
DTT (Bi ojol——catatog 04010 T 50 _distittedwater— Fiftger
sol ution B. 22 (F:K]fﬁ filter anﬁi KIPREPPYAYE-R| aliquots at {20C.
Al i quot s[cam be_storgd_for several
2006/ 134 00¢: Rosa . 7a - [DNESHIGIAK o the kinobedds wi th
t he cell on 6T boun r test conpounds|The
ki nobead ;‘Kg@ﬁ nt act S%i th nouse binﬁhEW§ﬁI§‘Runder condi ti ons that
“allow t h¢ I n g gf protelns ate to the ligandsg. The
{ bi ndi ng ,ﬁ“&’% ‘i‘cﬂjr]r:n Céktq ose to phys'ﬁéﬂgglljé%ﬁ by choosing suitable buffer

condi tiop I ng function of i er renovifng
non- capt inélp (ﬁ:{ﬁél ng (§ rac}ugh a gent I%&pvxgé i ng proce@%re t he bound
pr ot ei ns act jth a test (a kL Rerotein elution. 10 2.1
Pr epar at | on OOF&%{ bufiffers Table 11: |Preparation of 5x-DP buffer |15
Subst ance; ol Utdwer,Fi nal concl Tp AL drEHvVY eIt fer Add for 115 x
| ysis bu Tris/HA| pH 7.5 1 M50 jmM 250 nd A ycerol 87% 5% 2$8ml MyCl12
1 M1.5 gknobeadDP CK2a2 HLVSPEALDLLDKLLR

KinobeadDP CK2a2 LIDWGLAEFYHPAQEYNVR

KinobeadDP CK2a2 QLYQILTDFDIR

KinobeadDP CK2a2 TPALVFEYINNTDFK

KinobeadDP CK2a2 VLGTEELYGYLK

KinobeadDP CSK HSNLVQLLGVIVEEK

KinobeadDP CSK LLYPPETGLFLVR

KinobeadDP CSK VMEGTVAAQDEFYR

KincbeadDP DDR1 AQPFGQLTDEQVIENAGEFFR

KinobeadDP DDR1 NCLVGENFTIK

KinobeadDP DDR1 NLYAGDYYR

KinobeadDP DDR1 QVYLSRPPACPQGLYELMLR

KinobeadDP DDR1 WMAWECIHLMGK

KinobeadDP DDR1 YLATLNEFVHR




7.5m NaCl 5 M 150 nM 150nl Na3vo4 100 M 1 nM 50 ni

The 5x-DP

filtered through 0.22 pmfilter and stored in 40 m-aliquots at

( Not e:

The sane buffer is also used for the preparation of total

buf f er
- 80C.
cel |

is

| ysat es. )wo w0hesess0! uti ons were obtained fromthe fol lpownrgoosugbd ers:

1.0 M Tr
nunber O
S-5150).
75 -
equi | i br
wash step
and for

| ysate d
buffer (
1 873 58
di lution
m )
up to a

20% NP40
buffers

equi | i br

bi ndi ng F

t he buff
il
~gl) 20 o
" density

PD 17395
times w
During e
romat 2
super nat
slurry (
di | uted

reaction
centrifu
protein

keep the
the lysa
buffer/p
0. 4% NP-
NP40/ pr o
mg/ m . (
( concentr
S ng/ mL) .

355654) .

4C, 100.
super nat

T

ConbKn@besiDH ol |

Ki nopeads

i s/ HCL pH
4091. 2500) ;

7.5 20 (Sigma, T-2663),
1.0 M MgC12 (Si g3 -M 1028) ;

87% d ycerol (Merck,

WD 2006/ 134056PCT/ EP2006/ 062984

ad

an-a.

he follow
e —+-O++-OW

1tion) | x DH

,ormoung ]?qut

aVal |v nD hufforc
LY ) =)

LA LA

buf fer/ 0. 4% NA

ion) %ﬁ?&i@%ﬁﬁ

AAE-O
v T

afr-et x—-BP—buffet

BDRROTHOTHPH | on
(for second wash st

ffer/protease inhibitors (f

r
JIC

ADRNTHFL

qfor
%nd first

cat al ogue
5.0 M Nad (Sigma,

bead

p of beads
r first

Kt ?é}ﬂﬁi ep)
[A-

ree ta

| et

;DPRY one prote
prot ease |

ASYAVHEFPRt Oor tablet per 25

nhi bitor caocktail _Roch

DX indb¥adPid buf

step) 10 FEx

nplp for

fepRe. 4% NP40/ p

m lysis
gnosti cs,

reaasgAsaMIDi tors (for second |ysate

ation—of | x DR-buffer/0-4%

NP40 (100

tnal volume |
KitdBeadDPL M

aVals :u o 1 nr*l\/l

H IT fina

prepar
™ ™

AYDRY solutions

JARPPINSERRIVR and add disti |

mWDR2and add di SIFPLREDYQHRSR up to 100' m .

oone

1L .2

aKhmﬂmmﬂﬂBead
=Knmb@uﬁﬂke 1

L | T T“TTTT

CUITTU

PR |

aoan n
bIILI(J.LIUII 1J 4.

[«

é@T¥1#%&%¢CHB§H¥Kg steps. 2.

CIIHUHL

settd

JN@R%oupled wi t

gd—beadvotume) T mxX equat a
h ng 4 ligands (¢

2—\N&sti R19) amd

DIFR2Z ki nobeads| NEX&GPIYE'R) were prepared f
PBRZFal con tu

| ed water
NaF, 2 n
Al l

or the

ition in
Use 100
unts (25

oupl i ng

1 ve

—I—ognol )T

(¥PR30007324) ,

Brs Vit

(CZC

0, POrval anol- B (CZP00007097) ,
VLSO bHBE004 3. vash be

I DH

agﬁxmﬁgﬂ)step

oK

and onc
t ubes 3

[ X DP buffer/0. 4

-%x¥%2e§§ﬁqgntrlfuge 2 m nut

b_4C 1N Her

hKiobsaPlyi s o

i

ntritugel
&ﬁ?Nterth

Déﬁgﬁ’ms are aspirat eq

g step prepare

' o‘gﬁvﬁﬁig

&ﬁﬁhkﬂﬁnﬁsgpbs

T

2.3 Preparat
e mas prepared for t

pads two

% NP40.

es at 1200
|
al:1

i on of

he bi ndi ng

Rihd
ation ep.

itable b
e a volune

e

cl earing through §
| ysate correspondif

)ﬁﬁl%%gﬁﬁi”?”

sanple on I cle

1
BN

Thaw t he
O 2006/ 134

ypateLoMFekl y in 37C water
056PCT/ EP2006/ 062984 - 76 -

| Rifdbeddisp T Ol

ot ease_ | nhi bi

|]9N’A'N( way: 3)

itors to.reduce

ChHGwi®DsKRt e with | x DP

det er m:-n'r concentration frd

mO0.8%to

f#&inobeadDP
ease inhibit

DNAPK dilute

ors to Breach a

YMVFHGSCMGMLTFIQ x DP buf

fin

NRlisbeddIsP Sec
atiaon of the]

‘1Kn£memﬂner

Cle

di

al protein concentration
aPAEDEEmW required if the g
o i

first

fer/0.4%
\ of 5
rotein

gher than 5

ODNA®K uti on st
|¥5ate after t h

4

Emﬁmmtlysaien

|and |uea+

nLACUBHyQVYBarbonate tube (Eecknann,

()Kﬁh@e;&DISO. 2

|+ on—1-e0

DNAGRK, 10 prec

n (20 mn,

Save

aht—and—keep

KinobeadDP

T A\ AN LI\ A *X]

DNAPK

L."f

A H
Ao ||g 1y cou..Ll ot allu Wd.blll T

LGASL.

KinobeadDP

DNAPK

L(HGHVPLBHR

KinobeadDP

DNAPK

LLEEALLR

KinobeadDP

DNAPK

LNESTEDTQITK

KinobeadDP

DNAPK

LPLISGFYK

KinobeadDP

DNAPK

LPSNTLDR




The washed and equilibrated beads (section 2.2) were contaced with the

diluted cel
to the |igands.

| ysate with 100 gl
| ncubate for

| ndustri es,
at

2.

2 hou

| ysate 15(section 2.3)

rs at 4C,

in order to allow binding of

m nut es
Renove s
t he beads
Cat . no:

1200 _r pm i
ijper nat ant c4

Eopu ke

n-a-Heraeus-cet
refully mﬁthout

ROGARERaS

nnlll val ant At
va—Crit——at

m*rmmea‘myrlc 5.

%ﬁzlgnj | ter (MoBi Tec, Goett
Wi |t :

| x DP buffer/0.4%

A
frlfllgn oF AC

m | x DP
conpl ete

i

ore prd

APk 7. Lot
ceedal

eIBTNgARBRf er run through |

xt step 8 _ Place colum in

t ube and
lower lid

VWO 2006/

ﬁ%ibﬁoa(fnwe t e bR

ng_ wth n
r 1 m nut
34056PCT1EP200

evi8STSBEAFT.ANRat 4C. O ose c(
1062984 - 77 - 2.5 Flution

pr ot ei ns
used to

Kiddboddtst Cd

el ease boun

nPQUPRsS Vari ous

nrntpinc foll v

w th bou
(vol une/

WQan@&ﬁﬁﬂS (

L0] nma\

JRAAPEN 2. 4) in

Transfer .20 g!

WKLIDENIUDL &Y / 0. 2% NP- 40 as

hn1’2 !. HIEY - NoPRiTae

IV'V'\I a (]
T oaToOTT 1o 1voDIr 1CU

(equi val

and cent ¢

| ower 1i

nﬁhmb@mﬁnpl g

it for

fDNARES). 3. R

’IL_\ Secoh ndac.-—at

rwhﬁsmfmuﬁhﬂﬁﬂh1l nto an Eppé

i KirbBeaIDMdd

(e at

CUTTUJ aut

BDNBPKEIutlon o

{oAVAw | nm—at &<l u O37T bUI UTTIT3

U@ﬂ@ﬁﬂﬂdWN&ﬁﬁlng 1.0 mM of t

conmpoundH
¢/ control
© sol vent
lid. 5.

| KingtbgaadDR or

At
coReenttatt

JK@xékmﬂﬂbn b
sed—for—di-sgol

Ot IQIIUCD UI U

JNNéPKbontalnln

+—to 3+t O naresuirtabte)-

RBESINEGILE. 290 DMF depender

UIVIII LIIU LEbL

INAPRUt es at 4

@#@%&EEBEI}{% € Ccof urm Wi T 1

rpm 15
siliconi

» L [l
P CUTTT _CUT UT
4

KinabgaDR Saf

m{fTrst—top,t

T col unm bach
at.no 11270,

nf@ggghb&g%%v[&{ i ncubat or

Bi oSci en
in table

ML 0 (O3 I
K&?bé@%’{{l’r i fu

T The €l
oom t enp

. crocent
gt

L eIV EEROs LK

utes at
vol une

eluate i
Buf fer (

>ﬁ:ai) ro
1
\4

n,tﬁb%ﬂé%yPtbntain

EVIbEORRY S OTr e

just pri
vol une o

T

 m

| ncubat e

|%§é§betanlde

i nutes at 50C. 9.
ncubate for 30 mn_at room

t enper at
cysteine

ct

Byt

Mass sSpec ronetrv 25

fﬁ i ght. Thi

sgﬁggg%b @Eh@ads to the alky

re | oading sanples (@

gel, cenf
precipitg

Fhi %%ﬁ@ForQ§

unS m nut ep
protein_separa

SV oQMBGEDBGEINKI N or der to

ion apply 10 pi..sanple to

4-12% Bi $
- 78 - 2
Pr epar at

16<Tﬁdb%acﬂ§’l* (1

Pr epar at.i on

A EHi. 00

stiIIed wat elr

qmgpkogen NPO3
stock solu

SQDSFTMP?QD@QmmEﬁpml EP24

ions used in this prot ocol

rmﬁmggw(n st ock

5 2)_Adjust

BOAFSVUQLY GNALRS ol ve 9.2 g

(400 m d
“or 1 N H
wi th bat

AKiddRaddRr 1 |

th. At pH 10

rmngjof the so

the solution

dFABKUSHHHQahadate sol ution

Mll he vall ow 2) il
———B-e—)-e11-OW:

sol ution
t enper at

KiiidbeadIdP t ur

Ire

Neplod orl ess (a
e_ar‘ll ust the B4

Pao
= = Ch
PPPESASEGVIIRO nin) . 4) Cog
+t 10

0 el ot aon
to—o—u——ala meptat

v-ano-ot

until sol

K&mﬁmmﬂmha|n

he \lnl He—to

stm&brless and

Adj ust t
-20C. Ali
NaF st oc
distille

ifimibsaddh be

anla

500--—wi-th—di-s
EMD%bd for sev

fa

coalar

SUCTMUO

=W§Dﬂﬁﬁ%ﬁs. Prepar ati on of

1
So+—Ht+61

1Rhmﬁ@mﬂﬂF|lt

LaYaYaVi4

U

eFphyed uti on t hr

57920)

|wu-% me——57920) T 500
gmfilter and st

D

Prepar at i
| gepal

- CA&3aobeadP? no.

~f o
O oOT—&—Z05%0

DAL ] PR
NP4O=—sotutTon

Hpo¥1). Add di

B%EVMGHHVKHéblllzes at 10 q.

: , gne
>MSPF§H*ggt er up to 200 20 g|

proteins

Non-speci fically bound proteins were renoved by gentle
washi ng iWo3h@ehsds® reduce background bindi ng.
of washed KinoBeads in 15 m or 50 m Fal con tube.
rotat e 6dn ROTO SHAKE GENIE (Scientific
Inc.) 20 in cold room 3. After incubation centrifuge for 3

1. Conpcrarciobusmesy cl ear ed

4,
Tr ansf er
i ngen, 25

NP- 40 and 5

he col um
Eppendor f

bl uMms with
of bound

NﬂﬁEESQQmmnunds (see sectiof 2.7) were
pend beads

1:3 slurry
col ums

bndor f t ube

wth

he test
a

t on the
upper

at 700
into

Sor enson
2. 000 gmm

of the

Impl e

be added
Add 1/ 10

| ati on of
nto the
renove

NuPAGE

061062984

Na3VA4i n
1 N NaOH
may vary
t he

| to room
and 3

6)
guot s at
a 500 MM
m

ore at 4C.

M x

conpl ete

DTT sol uti

—and—store

beadlpf 550

ot gt om at~ T 00

FehB2 7 g DTT (B

Preparation O

pﬁﬁgﬁﬂﬁ%g#glogue nunber 040

alM
10) in 50

m disti

edwater.  F

pEdnoheadBhc

gl aliqu
Prepar at i

T sof ution
B ts can be

E ough pmfiTter and f
E- or several nmonth

3§

reeze 400
S.

on of

a lTodoacetam de stock solution (200 mAnl)

2006/ 134056PCT/ EP2006/ 062984

WO



79 -
wat er .
at

Di ssolve 2.0 g | odoacetam de (Sigma, 1-6125)
Filter solution through 0.22 pmfilter and freeze 400 p
-20C. Aliguots can be stored for several

nont hs.

in 10 mM distilled

al i quots

5 2.7 Test conpounds

for el utiwpdh@siest compounds |isted bel ow were used fron/pPhosboemass
experinments after dilution as described bel ow. 10 Preparation of test

conpound
(Fl uka,

DMF (Flu
di ssol ve
conpound
nmM st ock
conpound
Bi si ndol
270- 051-
Pur val an

st ocks:

nn

Typically al
cat.no 41647) at a concentration of 100 mMM Alternatively,

0228)

cah hn Us

nA f or

hnf _

-G-8
i in DMSO. Cd

=07y

npounds are std

KBRS, |

+ hoaco ~oarnmaolnade "hi C

ARV | LAY A CTTOUO9SC \.:UII'JUUIIUO \'/
HBENEHHEnﬁR@ﬂEDTYIKbn(ﬁ
0 MM stock by diluti
tion experinents further di

ey,

L
nal el m de |

eliytingp buffer (3

D (Supplier: Al

TEPNERMIRTAWVIO, 2% 20 NPAO)

exis Bi ochem cals; rafnlnnu;

1 Ccd
hl

B (Supplidr:

|edn@mul a- C2311

Tocris Bioc

ZQMMDEWEQS}BL@GR 25 CzZC7

em cal s.—cat al ogue nurber—1!

chem cal
CZC00007

e@&dJR on
R24 ( PD17395

5CLN603;
lerivative,th

30 CzQoo
Exanpl e

(Suppl i ef

CZC00009

iBph@? anal og of

134056 RPCH-ERP20

h%@%WQﬂNQSermr

oo eT

212844
VEBEGDSRQlQ (syntheS|s

IS
Al N0A20Q904 7200000200
OO0 UJI

(

o)
O

= oI

EORIA6207; che

T TOU \WAL W VAVAV AW |

n&E%ﬁAiﬂﬂ}ﬁHWﬂ(C201114N30F

Ql-CA

ki nase 5

Héﬂﬁ@al fornmul &

T r‘e (UUIJIJI T CI :

(SIS

REABYYS4LDK103; MW 466. 53).

CzZC00007

-1 nhi bitof

cﬁphm4aIICI. WUI

ck-Broscirences #4209 JNKT

Py ey 3. Mass

" spectro
prot eoty

dﬂdlybl
Bles

Cl41- 18]
s Of

elated enz
i ¢ digestiio

Vi égﬁguggg_lnaseS) DESCTi Py

PACGE- separ at ed |

m Xt ure
with dif

grnierat s for

O]%m protel n 1

SR

stinct peptide
peptides diffd

conpatib
for prote
chromat o
(RP-LCM

et YSi G
pam

cal pro
gﬁ? 4 (1D), herle

S Spectr OHIEV

SERGERR. fary " ever sea phd

;k%%%¥(ﬁg§ctr

ay 1onizati
pepti de

J3H

mass spectronetry

#J%g ncies for peptides frg

source p
peptides

1fic
1110|b 1; f e
ypi c

A

great deg
contribute

r st 20 frequently

to the identification of th

I
pr m used
ase-liquid

being te
experinme

r&ﬁbm eot
Nt

v well

pepti des.
bservabl e pepti

FHESANGLR Ot eot ypi ¢ pepti ¢

de that uniquely identifies

protein

of proteopt
f ocussed
by focus

Kaepbadneat i

ng the prot

)kngm@&ﬁmm | Sjoff @ M Advant agegDFGIDAR! €ot ypi ¢ pept i des 2

A

dentification allows rnn:d

s for protein

Opxkand quantlt

in identificat

o

FRUESHIGINIDRD| e known targe
a—-screeni-ngfd

n nrnhncc on

presence

iidentifié

“of proteq
enpi ri cal
uni quel y
each ITT
identifi

DKyiibeadBIpt i d
Ly and-to-se

®indbeAdIPTaL | [OBDi ch si gnat u @QVEDIVGER. Exper i nent al

eBrki2s to

arch -t hae
a—GcH—he

tLﬁEbﬂﬂHﬁDﬂﬁentlflcatlon dat

aba

KdeobehdYP a p
C KtinobesdlDh t h

hnt 1. da | Pa)

rE&Ein

Aanmaanl ad
|u| uunuu”l O SerVvet pCPL

6NY31@5$E@T/EP2006/062984 - §

QL ICQDL LU e IVUbdl

LﬂWﬂﬂﬁEﬂDﬂ@Gfbi VAlhual |y

single p
cal cul at ¢

IPLI ue T LIO y

=£mm¢nmﬂjgpec

Aa. . f
Cptluc IIUqucH

Eikg, best pept

i-es—for—contrtrbuttngpeptiT

ﬂBEﬂﬂLﬁﬁgbtrun1natches accd

t he dat ab
definiti

pase DCQILH C

p KingfbepdR e, o

IHC WUDLULIW
bl

IViL[IX

f ¥ pept

ordered
is cal cul

yy—descendi g
Kiinabeadd¥ s v

e peptldes
bk

%A%B@éﬂ*lc protein,
CUMITative peptide

Hﬁﬁﬁﬁgﬁﬁlde the ratio of

identifi
pepti de f1
cutoff f
events f

AT ONS_ WETE
was

tTde freque
M s peptide o

afﬁgﬁéﬁ%@é¥e peptides wth g

ve

ﬂ§W4h

ence of 95
wer e base

gi ves for
ent. Prote
or b &Kn

[east 95% of 1 den

i des are defined
D
LREALTIR

st one proteotypi

conpoewids are dissolved in 100% DVSO

100 %

N cannot be

t est

ng the 100
ute the
CzC1038:

b nunber
DO7:
581;

54-7) .

Exanpl e 1.
lecri bed in

SB202190

WV 33134) .
VA=ALDRH-EH—S4400,—broad range

[/ 2

i on of

)r ot ei n

fragnents
in

m t he sane
observed
is protein
e" is an

a specific
5 The use
and

t proteins

)r t he

e alist
a

i des t hat
1 - For

verified
es are
rding to
red, 5 For
|des are
presence

hi gher
using a
tification
Cc peptide.

3.1 Protein dlgestlon and sanple preparation prior to nass spectronetric
anal ysis Proteins were concentrat ed,

(I nvi U- ogen,

Car | sbad,

CA), and stai

separated on 4-12% NuPAGES
ned with col |l oi da

Coonmassi e bl ue.

Novex gel s
Cel

| anes were systematically 15 cut across the entire separation range into <
48 slices (bands and interband regi ons) and subjected to in-gel

di gestion essentially as described by Shevchenlco et al
Chem stry 68: 850-858. Briefly,

gel

1996,

pl ugs were destai ned overni ght

tryptic
Anal yti cal
in 5mV

NI-14HCIB |n SO%EtOH dlgested mnth for 4 hours mnth tryp5|n at 12. S ng/gl



30 15 and 45 mn.

WO

Sol vent A was 5% acetonitrile in 0.1%formc acid and
sol vent B was 70% acetonitrile in 0.1% form c acid.

2006/ 134056PCT1EP2006/ 062984 - 82 - 3.3 Protein identification The peptide
mass and Jybagseni@si on data generated in the LC M5/ NS expaprzemnissaer e

used to query an in-house curated version of the International
| ndex (TPlI) protein sequence database §EBI) Proteins were identified by

correlating the neasured peptide mass

Protein

5 and fragnentation data with the

sane dat a—conputed from-theent+ies—n thc dat-abase—ustng—the—sof t war e
tool Mas¢ot (Matrix Sci ence; Perkins IQEP&TIF;IED%O'I@Q'EYP@hore‘,l s 20:
3551- 356 Eﬁ‘ﬁﬁ r kLR Vakired g on which nmass spec¢troneter
was used %’or e anal vlgilrg %6% Results_The nmethod allows to esfablish a
profile k.%d%a@jwt ed igases for any yenGEERyKconpound thereby al | ow ng
to assessg e selectijvity of the tedt conpound One- |limtation s that
only the| kippssmbcaptiwgg on the ki nOH@dMEmRK&rHRrSt step can be
assessed}_which m ght! 15 represent subfraction of all kinasescontained
wi t hin t hgigpkiddp sat eFAﬁabI e 12: RellsGBEGLRRnases identified by nmass
spectronmptry analysig after specifig elutionwthtest—ecoenpounds (nunbers
repr esent Kigwbsadijfect rlFER ry scor e/ nunib@DWHLR denti fied peptides). Kinase
names ar e.e—w-t—h—(—be—mﬂm—}—dwa%e—ﬁeﬁeﬁelﬂ—u% :
(http:// kKimbeadDiy) gritERvanni ng et IQEDQEOI)/Z{SMIelﬁce 298, 191211934 as
speci f i ef—-r—supplemgntary—ratertat—Thefirst—four—conpounds—n table 12
are the n¥indbeadif? | i 4dtERer si ons of [tHeVNLAOBERA | i gands 1-4. Kinase 2%
DVBO CZCHo38—EZE897E2E7324-CAC8004CZ2CT355 CZ07098CZC7479 CZ(9280 SDS
7 AAKL 130 Kigboad® 1030/BR. 582135 718/ WA GBAINTGBg 4 593/ 32 777444 240/ 32
© ALK2 6572 '

KinobcadDP | 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 AVVMTPVPLESK.

KinobeadDP GAK IAVMSFPAEGVESALK

KinobeadDP GAK TPEIIDLYSNFPIGEK

KinobeadDP GSK3A VIGNGSFGVVYQAR

KinobeadDP GSK3A VTTVVATLGQGPER

KinobeadDP GSK3A YFFYSSGEK

KinobeadDP GSK3B LLEYTPTAR

KinobeadDP GSK3B LYMYQLFR




AVPKal 6412 ARG 59/ 2 452128 BRAFps 70/ 4 WO
2006/ 134056PCT/ EP2006/ 062984 - 83 - Ki nase 2% DVMSO CZC1038 CzZCr097 CzZCr7324
CZC8004 CZC1355 CZCr098 CzCr479 CZC9280 SOS

WO 2006/134056 PCT/EP2006/062984
~-&7 -
IDENTIFIED PROTEOQOTYPIC
EXPERIMENT | KINASE NAME | PEPTIDE
KinobeadDP GSK3B VIGNGSFGVVYQAK
KinobeadDP GSK3B YFFYSSGEK
KinobeadDP IGFIR AENGPGPGVLVLR
KinobeadDP IGF1R HSHALVSLSFLK
KinobeadDP IGFIR MYFAFNPK
KinobeadDP | IGFIR TTINNEYNYR
KinobeadDP IGFIR VAGLESLGDLFPNLTVIR
KinobeadDP IGFIR DIYETDYYR
KinobeadDP IGFIR JEFLNEASVMK
KinobeadDP IGF1R IGDFGMTR
KinobeadDP | ILK MYAPAWVAPEALQK
KinobeadDP INSR DLLGFMLFYK
KinobeadDP | INSR ELGQGSFGMVYEGNAR
KinobeadDP INSR ESLVISGLR
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KinobeadDP INSR TVNESASLR
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KinobeadDP ' SRC AANILVGENLVCK
KinobeadDP SRC WTAPEAALYGR
KinobeadDP SRC LIEDNEYTAR
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IDENTIFIED PROTEOTYPIC
EXPERIMENT | KINASE NAME PEPTIDE
KinobeadDP SRC GSLLDIFLK
KinobeadDP TBK1 EPLNTIGLIYEK
KinobeadDP TBK1 FGSLTMDGGLR
KinobeadDP TBK1 NSSNQELIYEGR
KingbeadD?P TBK1 LFAIEEETTTR
KinobeadDP TBK1 TTEENPIFVVSR
KinobeadDP TBK1 VIGEDGQSVYK
KinobeadDP TGFbR1 HDSATDTIDIAPNHR
KinobeadDP TGFbR1 TIVLQESIGK
KinobeadDP TGFbR1 TLSQLSQQEGIK
KinobeadDP TGFbR1 VPNEEDPSLDRPFISEGTTLK
KinobeadDP TGFbR1 EAEIYQTVMLR
KinobeadDP TNK1 MLPEAGSLWLLK
KinobeadDP TYK?2 LGLAEGTSPF[KI
KinobeadDP WeelB IPQVLSQEFTELLK
KinobeadDP WeelB ISSPQVEEGDSR
KinobeadDP | YES LLLNPGNQR
KinobeadDP YES LPQLVDMAAQIADGMAYIER
KinobeadDP YES SDVWSFGILQTELVTK
KinobeadDP YES AANILVGENLVCK
KinobeadDP YES EVLEQVER
KinobeadDP YES FQUNNTEGDWWEAR
KinobeadDP YES WTAPEAALYGR
KinobeadDP | YES LIEDNEYTAR
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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: Screcning assay using test compounds for protein elution

5 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.

10

1. Preparation of the biological sample (tissue lysate)

1.1 Preparation of lysates
15 A mouse brain lysate was prepared by mechanical disruption in lysis buffer (5 ml buffer
per mouse brain) under gentle conditions that maintain the structure and function of
proteins. The following steps were performed:
» Thaw the tissue quickly at room temperature or 37°C, then transfer tissue to a glass
bottle containing the 1x lysis buffer (use a vial big enough to be used with Polytron PT
20 3100 homogenizer)
e Lyse the organ/tissue with 4x 10 sec pulses at 5000-7000 rpm at 4°C in the cold room
e Transfer the homogenate into precocled 50 ml falcon tubes
e Incubate homogenate on ice for 30 min
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e Spin cells for 10 min at 6000 g at 4°C (6.000 rpm in Sorvall SLA600, precooled)

e Transfer supematant to a UZ-polycarbonate tube (Beckmann, 355654)

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

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

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

e Prepare aliquots in 15 to 50 ml Falcon tubes

s Freeze aliquots in liquid nitrogen and store them at -80°C

1.2 Preparation of lysis buffer and stock solutions
Preparation of 100 m] 1x lysis buffer with 0.8% NP40

Combine the following solutions or reagents and add destilled water to a final volume of

100 ml: 20 ml 5x lysis buffer (see below), 100 pl IMDTT, 5 mil 0.5 M NaF, 4 ml 20%
NP40, 4 complete EDTA-free tablets (protease inhibitor cocktail, Roche Diagnostics, 1
873 580), add distilled water to 100 ml.

Table 10: Preparation of 5x-lysis buffer

Substance: Stock solution Final cone. in 1 x { Add for 115 x lysis
lysis buffer buffer

Tris/HCl pH 7.5 1M 50 mM 250 ml

Glycerol 87 % 5% 288 ml

MgCl, 1M 1.5 mM 7.5 ml

Na(Cl SM 150 mM 150 ml

Na; VO, 100 mM 1 mM 50 ml

These solutions were obtained from the following suppliers: .

1M Tris/HC] pH 7.5: Sigma, T-2663; 87% Glycerol: Merck, cat.no. 04091.2500; 1 M
MgCly: Sigma, M-1028; 5 M NaCl: Sigma, S-5150.

818/ 21

90/ 3 255/6
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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 solytions

Preparation of 100 mM NazVOy stock solution:
Dissolve 9,2 g NasVO,in 400 ml distilled water.

1) 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 solution will be yellow.

10 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.

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

15 6) Freeze aliquots at -20°C. Aliquots can be stored for several montbs.

Preparation of 500 mM Na¥ stock solution:

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

20
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 room temperature.

25  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 proteins 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: Stock solution ¥inal conc. in 1 x | Add for 115 x lysis
iysis buffer buffer

Tris/HCI pH 7.5 1M 50 mM 250 ml

Glycerol 87 % 5% 288 ml

MgCl: 1M 1.5 mM 7.5 ml

Na(l 5M 150 mM 150 mi

Naz;VOy 100 mM 1 mM 50 mi

The 5x-DP buffer is filtered through 0.22 pm filter and stored in 40 ml-aliquots at -80°C.
(Note: The same buffer is also used for the preparation of total cell lysates.)

These solutions were obtained from the following suppliers: 1.0 M Tris/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).
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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)

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

e 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 cockiail,
Roche Diagnostics, 1 873 580)

s 1x DP buffer/0.4% NP40/protease inhibitors (for second lysate dilution step)

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

Combine the following solutions and reagents and add distilled water up to a final volume
of 100 ml: 20 ml 5x DP buffer, 5 mi 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 washmg 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 @5 pb
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 CZC00008004.

3. Wash beads two times with 3 ml 1x DP buffer and once with 3 ml 1x DP buffer/O 4%
NP40. During each wash step invert tubes 3-5 times, centrifuge 2 minutes at 1200 rpm at

" 4°C in a Heraeus centrifuge. Supernatants are aspirated supernatants and discarded.

After the last washing step prepare a 1:1 slurry (volume/volume) with 1x DP buffer/0.4%
NP4(Q.

2.3 Preparation of diluted cell lysate

The mouse brain lysate was prepared for the binding reaction by dilution in a suitable
buffer and clearing through a centrifugation step.

1. Use a volume of cell lysate corresponding to 50 mg protein per experiment.

2. Thaw the lysate quickly in 37°C water bath, then keep the sample on ice.
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3. Dilute the lysate in the following way:

3) dilute lysate with 1x DP buffer/protease inhibitors to reduce detergent
concentration from 0.8% to 0.4% NP-40.
4) dilute lysate further with 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 supernatant 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 Ieraeus centrifuge or
equivalent at 4°C.

4. Remove supernatant carefully without loosing the beads.

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

6. Wash beads with 10 ml 1x DP buffer/0.4% NP-40 and 5 ml 1x DP buffer/0.2% NP-40.
7. Let washing buffer run through the column completely before proceeding with next step
8. Place coluron 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 preteins with test compounds

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

these steps:

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

2. Transfer 20 pl the 1:3 slurry 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 Jower lid.

10 4. Add 10 p 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,

15 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, NPG007) containing 100 mM
20 DTT (DTT has to be added just prior to use).

8. Incubate for 30 minutes at 50°C.

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

25 10. Before loading samples onto the gel, centrifuge samples for 5 minutes at 15.000 rpm in

order to remove precipitates.

11. For protein separation apply 10 pl sample to NuPAGE 4-12% Bis-Tris gel (Invitrogen,
NPO0335).

30
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Preparation of a 100 mM Na; VO, stock solution

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

5  2) Adjust the pH io 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.

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 colotless and the
10  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

15 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
20  g. Mix completely and store solution at room temperature.

Preparation of a 1 M DTT sohition

Dissolve 7.7 g DTT (Biomol, catalogue number 04010) in 50 ml distilled water. Filter
solution through 0.22 pum filter and freeze 400 pl aliquots at -20°C. Aliquots can be stored
25  for several months.

Preparation of a lodoacetamide stock solution (200 mg/ml)
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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.

2.7 Test compounds for elution

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

10
Preparation of test compound stocks:

Typically all compounds are dissolved in 100 % DMSO (Fluka, cat.no 41647) ata

concentration 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 -
15 20°C.

Dilution of test compound for ¢lution experiments:

Prepare 50 mM stock by diluting the 100 mM stock 1:1 with 100% DMSO. For elution
experiments further dilute the compound 1:50 with elution buffer (= 1x DP-buffer/0,2%

20 NP40).

CZ/1038: Bisindolylmaleimide T (Supplier: Alexis Biochemicals; catalogue number
270-051-M005; Chemical Formula-CyHaoNsOz; MW 384.4).

25 CZCT097: Purvalanol B (Supplier: Tocris Biochemicals, catalogue number 1581;
chemical composition CaoH2sCINGO3; MW 441.92; CAS number 212844-54-7).

CZC00007324 (PD173955 derivative; the syntheis is described in Exanple 1.

30 CZC00008004: This is an analog of CZC00004919 (synthesis is decribed in Example 1).
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CZ.C00007098: SB202190 (Supplier: TOCRIS 1264 1A/46297; chemical formula
C20H14N30F; MW 331-34)_

CZC00009280: Staurosporine (Supplier: SIGMA-ALDRICH: 84400; broad range kinase
5  inhibitor; chemical formula CaglToeNsO3; MW 466.53).

CZC39007449: SP600125 (Supplier: Merck Biosciences #420119, JNK1/2 inhibitor;
chemical formula C;4HgN,O; MW 220.2).

10

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

Description of proteotypic peptides
Tryptic digestion of a SDS-PAGE-separated protein mixture generates for each protein
15  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 great degree, the most
20 frequently observed peptides that “typically” contribute to the identification of this protein
being termed “proteotypic” peptides. Thus, a “proteotypic peptide” is an experimentaily
well observable peptide that uniquely identifies a specific protein or protein isoform.

Advantages of proteotypic peptides

25  The use of proteotypic peptides for profein 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

30 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 (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.

5 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%, ie. at least 95% of identification events for this

10 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

15  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 SmM
NHJHCO; in 50%EtOH, digested with for 4 hours with trypsin at 12.5 ng/pl in 5SmM
NH4HCO:. Peptides were extracted with 1% formic acid, transferred into a second 96 well

20  plate and dried under vacuum. Dry peptides were resuspended 10 il 0.1% formic acid in
water and 5 i were injected into the LC-MS/MS system for protein identification.

3.2 Mass spectrometric data acquisition

25 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
Uttima, 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

30 15 and 45 min. Solvent A was 5% acetonitrile in 0.1% formic acid and solvent B was 70%

acetonitrile in (.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
5 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.

10 4. Resulis

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
15 represent a subfraction of all kinases contained within the cell lysate.

Table 12: Released kinases identified by mass spectrometry analysis afer specific elution
with test compounds (numbers represent mass spectrometry score/mumber of identified
peptides). Kinase names are in accordance with the human kinase nomenclature

20  (htip://kinase.com) and Manning et al., 2002, Science 298, 1912-1934 as specified in
supplementary material). The first four compounds in table 12 are the non-immobilized

versions of the kinobead ligands 1-4 .

2%
Kinase DMSO | czoio3s | czc7097 | ©ZC7324 | CZCBOD4 | CZC13856 | CZC7098 | CZC7479 c29280 | DS
AAK1 1305 | 562/38 1036/51 | 582136 718/35 638/27 | 198/4 | 50332 | 777/44 .240132
ALK2 65/2
AMPKa1 6412
ARG 59/2 452/28
BRAFps 70/4
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2%
Kinase DMSO | Czc1038 | cze7007 | CZC7324 | C2C8004 | CZC1355 | CZC7098 | CZC7479 | CZC9280 | SDS
CaMK2a 911/53 978/27 513/11 - 066/43 288/9 500/11 1027/69 | 786/74
CaMK2zb 834/52 679/18 499/14 685/30 572119 14315- 1182/72 | 615/75
CaMi2d 702/17 473112 328/7 444111 260/8 822/40 434136
CaMK2g 550/18 527/27 809/25 379142
CaMIKK2 314/8 465/9 101/3 522/12 93/2 282110 338410
CDK5 3037 | 83118 1086/41 | 482/11 794/27 856128 166/4 504/11 | 861/43 604421
CDKLS 4814
CK1le
CRIK 90/5
CSK 492/12 809/19 307/8 365/15
FphAd 1702/37 | 1233132 138/3 332/11 727733
EphA5 330/14 14443 246/9
EphA7
EphB1 366/10 180/10
EphB2 1334/30 | 1004/22 149/5 114/4 437/19
Erk1ps5 418/14 749148 557177 386/26 270/13 7152 239/8
Erk2 751/25 | 754/50 1437/115 | 1179/235 | 810/46 1036/82 | 506/20 641/24- 955/50 1023/102
FAK 269/6 322/10 257/8 37919 160/6
FER 237/8 322/8 388/11 100/2 818/21 275/11
FYN 268/6 2796 314/ 407117
GAK 27817 733/18 90/3 255/8 166/8
GSK3Aps 166/6 1232/60 | 357/6 154/3 635/27 39321 406/8 132/4 868/47 585/77
GSK3B 1176/54 | 1037/30 | 789119 881/26 536/14 743734 345/8 824/59 763/72
JNKA 31110 448117 590/48 559118 540/19 678/28 457116 389/47




74/ 2 24717

513/ 14 FErk2 913/36 852137 837/51 676/ 40 837/ 44 822124 896/ 30 994/ 51

Edd ps5 121/4 144/5 28218 469/15 176/5 333/10 89/3 597119

759/ 28 FAK 302/8 81/2 193/6 153/6 FER
WO 2006/134056 PCI/EP2006/062934
-84 -
2%

Kinase DMSO | CZC1038 | CzC7097 | €CZC7324 | CZCBOOA | CZC1355 | CZCT098 | CZC7479 | CZC9280 | SDS
JNK2 28711 27717 702/21 662/18 405112 | 1705 429/30 369/20
JNK3 28417 782/49 642/23 620/37 | 542/30 | 57839 | 363/10 | 447/27
LIMK1ps 186/4

LYN 134/6
MAP2K1 208/6 7812 7412 4972 90/4
| MARK2 491

NEK9 6112

p3Ba 127/6 295/10 10417
p3sh 60/1 80/2 95/3
PAKS 64/1

PKCa 64/1

PKCg 10772 5311

PYK2 159/4 | 29177 1000/48 | 140142 | 1228/58 | 88/2 42210 19'.18182 .809139
-

QSK 153/7
RSK1 20217 1177132 | 62619 312/9 435/11 1634/47 | B25/45
RSK3 401/11 312112 721721 107/6
SRC 544/13 | 351/9 546/13 | 419/25
TBK1 4811

TRKB 20714 165/4

TRKC

YESps 30477 11073 480112 | 23613

Table 13: Released kinases identified by mass spectrometry analysis after specific elution
with test compounds (mass spectrometry score/number of identified peptides). The test



118/ 3 154/ 6 344/9 149/ 4 FYN

WO 2006/134056

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).

53/1

- 85 -

OAK 234/ 6 663/20 388/10 63/1
187/5 732/ 21 161/4 530/ 14 201/6 GSK3Aps 586/ 18 891/23 335/ 7 230/5 201/5
630/ 14 745/ 15 1030/ 55 78/ 2 GSK3B 663/ 32 471/ 23 294/ 14 143/5 282/ 8 257/7

PCT/EP2006/062984

Kinase CZCO413 | GZCo414 | CZC9459 | CZC9482 | CZCD493 | CZCY494 | CZC9489 | CZC9488 CZC9484 | CZCY490
AAKT 1110/54 1138/69 1288/69 1459/75 823/35 777/44 989/48 1 03.2!57 663/36 352116
ALK2 85/2 80/2 100/2 49/1 106/3

AMPKa

ARG

BRAFps 96/4 7872

CaMK2a 909/33 357/8 1294/57 417/26 123/49 1002/32 1430169 1307/78 1187/83 7172
CaMK2b 1128/71 1515 1315/99 626/18 1077/77 806/21 939/67 1251/72 . 969/65

CaMK2d 736121 760/42 414/10 752124 376/9 712{39 720/35 716124

CaMiK2g 970/25 812/32 709/27 74117 929728 620/26

CaMKiK2 | 242/8 178/4 287/10 225/7 140/4 187/6 23776

CBKS 677/33 513112 525/14 77320 906/44 58013 838/38 807/24 951/30 204/5
CDKLS

CK1e 80/2

CRIK 50/1

CSK 73/2 66/2 12142 73/2

EphA4 123!1;1

EphA5

EphA7 88/2

EphB1




343/ 8 567/29 908/ 60 JNKL

595/ 36

553/ 17 964/34 703/23 JINQ 394/23
469/ 15 84/ 3 523/17 562/ 30 494/ 33 JNK3 371/10 555/33 610/ 30 662/ 44 346/ 10

164/ 5 635/ 37 968/ 45 789/ 47 LI Mlps 46/ 1
WO 2006/134056 PCT/EP2006/062984
- 86 -

Kinase C7Z09413 | CZC9414 | CZCo469 | €Z2C9482 | CZCO493 | CZCo494 | CZC9489 (3209438 CZC9484 | CZC9490
EphB2 7412 24717
Erk1ps5 121/4 144/5 282/8 469/15 176/5 33310 29/3 59719 513/14
Erk2 913/36 852/37 837/51 676/40 837/44 822124 896/30 994/51 759/28
FAK 302/8 8172 183/6 153/6
FER 118/3 154/6 344/9 149/4
FYN 53M
GAK 234/6 663/20 388/10 6311 187/5 732121 161/4 530114 201/6
GSK3Aps | 586/18 891[23 3357 23015 201/5 630/14 745/15 1030/55 | 78/2
GSK3B 663/32 471/23 20414 143/5 282/8 25717 343/8 567729 908/60
JNK1 595/36 553117 964/34 703723
JNIK2 394/23 469/15 84/3 52317 562/30 494/33
JNICG3 37110 555/33 610/30 862/44 346/10 164/5 635/37 968/45 789/47
LIMK1ps 4611
LYN
MAP2K1 | 95/4 253/8 93/3 23418 162/5 105/4 481112 338/10 4811
MARK2
NEKS 12243 46/
p38a
p38b
PAKS
PKCa
PKCqg 2;1 0/6 145/4 167/5
PYKZ2 133/3 202/7 43012 833/21 219/6 471 1712/42 1769/61 703117 511
QsK
RSK1 44511 100/3 193/4 207/4 511112 466/14 1471/38 634117




LYN
MARK2

MAP2K1 95/4 253/8 93/3 234/8 152/5 105/4 481/12 338/10 48/1
NEK9 122/ 3

WO 2006/134056

46/ 1

-87-

p38a

PCT/EP2006/162984

Kinase

CZCo413

CZCo414

CZzC8459

CZ(9482

CZC8493

CZC9494

CZCo489

CZC9488

CZC9484

CZC9400

RSK3

272/8

94/2

211/5

354/11

437114

301/10

SRC

135/3

TBK1

TRKB

139/4

11113

TRKGC

97/3

YESps

10

15

20

25

Example 4: Comparison of co-immeobilized 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: BisVIIL 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
pmolmL beads. Coupling success of the individually or simultaneously immobilized
compounds was controlled via HPLC analysis. The beads were washed and stored as

described in example 1.

The preparation of Hel.a 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).



p38b

PAKS

WO 2006/134056

PKCa

- 88 -

PKCg

PCT/EP20:06/(62984

"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 VIil and CZC8004

Beads mixed post-coupling (Bis VIll and

pre-mixed) CZC8e04)

Identification | Kinasa MS Number | zlso | Identification | Kinase MS Humber | also
{ Scora | 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 44 X
4 TYK2 841 29 X 4 TYK2 517 34 X
5 TNK1 771 46 X 5 AurA 910 46 X
6 CDK2 741 34 X 6 GSK3A 814 47 X
7 NEK9 736 22 X 7 CaMK2g | 781 38 X
8 GSK3A | 707 | 43 X 8 GSK3B | 745 | 33 X
9 JNK2 654 24 X 9 JAK1 731 27 X
10 JNK1 548 23 X 10 CaMK2d | 641 26 X
11 CaMK2g | 494 24 X 11 AurB 631 28 X

12 CaMK2d | 456 21 X 12 DNAPK | 610 24 X
13 AAKA1 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




210/ 6 145/4 167/5 PYK2 133/3 292/7 430/ 12 833/21 219/6 47/ 1 1712/ 42

1769/ 51 703/17 51/1 QK
466/ 14 1471/ 38 634/ 17
CZC9413 GReMidhsHEeo459 CZC9482

RSK1 445/11 100/3 193/4 207/4 511/12

-80 -

WD 2006/ 134056PCT/ EP2006/ 062984 -

87 -

Ki nase

PCT/EP2006/062984

Simultaneous coupling (Bis VIIi and CZC8004

Beads mixed post-coupling (Bis Vill and

pre-mixed) CZC8004)

Identification | Kinase MS Mumber also | Identification | Xinase MS Number aiso

Score | of in Score | of in
peptides | post peptides | pre
mix mix

16 CDK9 160 6 0 16 FER 423 17 X

17 YES 108 5 X 17 AAK1 368 17 X

18 FER 106 3 X 18 TEC 159 7 0

19 - MPSK1 80 3 Q 19 BIKE 124 4 4]

20 DNAPK 72 4 X 20 YES 108 [ X

21 ULK3 64 1 0 21 FRAP 59 3 0




CZC9493 CZ(C9494 CZCo489 (Cz(C9488 CZCO484 CZC9490 RSK3 272/8 94/2 211/5

354/ 11 437/14 301/10 SRC

WG 2006/134056

- 90 -

135/3 TBK1

TRKB 139/ 4

PCT/EP2006/062984

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

KINASE NAME PROTEOTYPIC PEPTIDE
AAK] 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 VIGNGSFGWYQAK
JAK1 LIMEFLPSGSLK.
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PRKDC INQVFHGSCITEGNELTK

PRKDC NELEIPGQYDGR

PRKDC QLFSSLFSGILK

PRKDC YPEETLSLMTK

STK16 APELFSVQSHCVIDER

STK16 GTLWNEIER

STK6 SKQPLPSAPENNPEEELASK

STK6 VEFTFPDFVTEGAR

TBK1 IASTLLLYQELMR

TBK1 LFAIEEETTTR

TBK1 TTEENPIFVVSR

TBK1 VIGEDGQSVYXK

TNK1 AAALSGGLLSDPELQR

TNK1 VADFGLVRPLGGAR

TYK2 LGLAEGTSPFIK




also in post mx ldentification Kinase M5 Score Number of peptides also In
pre mix 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

WO 2006/134056 PCT/EP2006/062984
-92.

KINASE NAME | PROTEOTYPIC PEPTIDE

TYK2 LSDPGVGLGALSR

TYK2 MVVAQQLASALSYLENK

TYK2 SIL.QLVMEYVPLGSLR

TYK2 SQAPDGMQSLR

ULK3 ASVENLLTEIEILK

YESI AANILVGENLVCK

YESI EVLEQVER

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

KINASE NAME PROTEOTYPIC PEPTIDE
AAK1 ADIWALGCLLYK

AURKB HFTIDDFEIGRPLGK
AURKB TYLILEYAPR

AURKB LPLAQVSAHPWVR

AURKB SNVQPTAAPGQK

BMP2K. ADIWALGCLLYK

BMP2K. ITDTIGPTETSIAPR
CAMK2D AGAYDFPSPEWDTVTPEAK
CAMK2D FTDEYQLFEELGK
CAMK2D FYFENALSK

CAMK2D GAILTTMLATR

CAMK2G AGAYDFPSPEWDTVTPEAK
CAMK2G DLKPENLLLASK




5 TNK1 771 46 X 5 AurA 910 46 X 6 CDK2 741 34 X 6 GSK3A 814 47 X 7 NEK9
736 22 X 7 CaMK2g 781 38 X 8 GSK3A 707 43 X 8 GSK3B 745 33 X 9 JNK2 654 24
X 9 JAK1

WO 2006/134056 PCT/EP2000/(62984

~-93 -

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

FER THAEDLNSGPLHR
FRAP1 GPTPAILESLISINNK
GSK3A SQEVAYTDIK
GSK3A - | VIGNGSFGVVYQAR
GSK3A VITVVATLGQGPER
GSK3A YFFYSSGEK

GSK3B DIKPQNLLLDPDTAVLK
GSK3B LLEYTPTAR

GSK3B LYMYQLFR

GSK3B VIGNGSFGVVYQAK
GSK3B YFFYSSGEK.

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

MAPK9 NISLLNVFTPQK
MAPK9 VIEQLGTPSAEFMK




731 27 X 10 JNK1 548 23 X 10 CaMK2d 641 26 X 11 CaMK2g 494 24 X 11 AurB
631 28 X 12 CaMK2d 456 21 X 12 DNAPK 610 24 13 AAK1l 450 17 X 13 JNK2 578
23 X 14 AurB 424 15

WO 2066/134056 PCT/EP2006/062984

-94 -

KINASE NAME PROTEOTYPIC PEPTIDE
NEK9 AGGGAAEQEELHYIPIR
NEK9 LNPAVTCAGK

NEK9 LQQENLQIFTQLQK
NEK9 SSTVTEAPIAVVTSR
NEK9 VLACGLNEFNK

PRKDC AALSALESFLK

PRKDC DFGLLVFVR

PRKDC DILPCLDGYLK |
PRKDC DLLLNTMSQEEK
PRKDC DQNILLGTTYR

PRKDC FMNAVEFLLPK

PRKDC FVPLLPGNR

PRKDC GLSSLLCNFTK

PRKDC HSSLITPLQAVAQR
PRKDC INQVFHGSCITEGNELTK
PRKDC ] LAGANPAVITCDELLLGHEK
PRKDC | LATTILQHWK

PRKDC LSDFNDITNMLLLK
PRKDC LYSLALHPNAFK
PRKDC NELEIPGQYDGR
PRKDC QCLPSLDLSCK

PRKDC SDPGLLTNTMDVEVK
PRKDC SIGEYDVLR

PRKDC SLGPPQGEEDSVPR
PRKDC VTELALTASDR




X 14 JNK1 499 21 X 15 JAK1 187 6 X 15 CDK2 485 19 X WO

2006/ 134056PCT/ EP2006/ 062984 - 89 - Si nmul taneous coupling (Bis VIII and
CZC8004 pre-m xed) Beads m xed post-coupling (Bis VIII and CZC8004)

| denti fi cabiask/#kizase MS Score Nunber of peptides al so piCI/HPOGK/ 060954

I dentification Kinase M5 Score 'Nunber of peptides also in pre mx 16 CDK9
160 6 0 16 FER 423 17 X 17 YES 108 5-95-

KINASE NAME PROTEOTYPIC PEPTIDE
STK6 QWALEDFEIGRPLGK
STK6 SKQPLPSAPENNPEEELASK
STK6 VEFTFPDFVTEGAR
TBK1 IASTLLLYQELMR

TBK1 | LFAIEEETTTR

TBK1 TTEENPIFVVSR

TBK1 VIGEDGQSVYK

TEC ELGSGLFGVVR

TEC GQEYLILEK

TEC HAFGSIPEIIEYHK

TNK1 AAALSGGLLSDPELQR .
TNK ANLWDAPPAR

TNK1 MLPEAGSLWLLK

TNK1 VADFGLVRPLGGAR
TYK2 AAALSFVSLVDGYFR.
TYK2. HGIPLEEVAK

TYK2 LGLAEGTSPFIK

TYK2 LSDPGVGLGALSR

TYK2 | MVVAQQLASALSYLENK
TYK2 SLQLVMEYVPLGSLR
TYK2 SQAPDGMQSLR

YES1 EVLEQVER




X 17 AAK1 368 17 X 18 FER 106 3 X 18 TEC 159 7 0 19 MPSK1 80 3 0 19 BIKE
124 4 0 20 DNAPK 72 4 X 20 YES 108 6 X 21 ULK3 64 1 0 21 FRAP 59 3 0

WO 2006/134056 PCT/EP2006/062984

-96-

Example 5: Synthesis of kinobead ligand 5 (indol lipand 91)

Synthesis indol ligand 91 : 5-[5-Fluoro-2-0x0-1,2-dihydro-indol-(3Z)-ylidenemethyl]-
5 2,4-dimethyl-1H-pyrrole-3-carboxylic acid (3-amine-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
10 110°C for 4 hours, then cooled at 0°C. The precipitate was filtered and washed with water.
The solid was suspended in water (10ml), the pH was lowered to pH2 by addition of HCI
conc, and the solution stirred at room temperature for 5 hours. The precipitate was
collected, the solid washed with water (2x15ml) and dried in the vacuum oven al 40°C
(0.262,30%). "H NMR (400 MHz, DMSO-dg) & 10.2 (s, 1H); 6.8-7.0 (dd, 2H); 6.6 (m,
15 1H); 3.2 (s, 2H);. LCMS: method D, RT=1.736min, [MH'=152].

Step 2: {3-[(5-F0rmy1—~2,4-di1nethy1—1H—pyrrole—3-ca:rbonyl)~amino]-propyl}-carbamjc
acid tert-butyl ester

To a solution of 5-formyl-2,4-dimethy}-1H-pyrazol-3-carboxylic acid (0.300g, 1.79mmol) ,

20 N-(3-Dimethylaminopropyl)}-N"-ethylcarbodiimide (0.516g, 2.69mmol), 1-
Hydroxybenzotriazole hydrate (0.364g, 2.69mmol), triethylamine (0.502ml, 3.56mmol)
in dimethylformamide (3ml) was added N-Boc-1,3-diaminopropane (0.375ml, 2.15mmol).
The solution was stirred at room temperature for 15 hours. A mixture of brine (1.5ml),
water (1.5ml) and saturated aqueous sodium bicarbonate (1.5ml) was added and the pH of

25  the solution adjusted to 12 by addition of 10N sodium hydroxide. The solution was
extracted 3 times with a mixture of dichloromethane: Methanol (9:1). The organic layer
was dried with anhydrous magnesium sulfate. The solvent was removed and the residue
purified by flash chromatography (Hexane : Ethyl acetate(50 to100%)) to yield the desired
compound as a yellow solid (0.30g, 52%). 1 NMR. (400 MHz, DMSO-dg) & 11.90 (s,

30 1H); 9.50 (s, 1H); 7.50 (m, 1H); 6.90 (m, 1H); 3.20 (q, 2H); 3.00 (q, 2H}); 2.30 (s, 3H) );
2.20 (s, 3H) ); 1.60 (m, 21) ); 140 (s, 9H). LCMS: method D, RT=2.103min,
[M:+Na'=346], and [M-Boc+Na'=246].

Step 3: [3-({5—[5-Fluoro-2~oxo-1,2~dihydro-indol-(3Z)-y1idenemethyl]—2,4-dirnethy1—lH-
35  pyrrole-3-carbonyl}-amino)-propyl]-carbamic acid tert-butyl ester



- 90 - Table 15: Kinases and sequences of proteotypic peptides identified
I n the sinultaneous coupling experinent KINASE NAVE PROTEOTYPI C PEPTI DE
AAKI  APEMVNLYSCK AURKB | YLI LEYAPR AURKB LPLAQVSAI TRW/R AURKB SNVQPTAAPGXK
CAMK2D Dbl sk CAMK2D FTDEYQLFEELGK CAM C2D GAI LT PRAAPROGASAIZD
EPTGQREYAAK CAMK2G LTQYI DGQGRPR CDK2 ALFPGDSEI DQLFR CDK2 FI VI DASALTGLPLPLI K
CDK9 | GQGTFGEVEK CDK9 LLVLDPAQR CDK9 -MPATI NQTEFPR GSK3A SQEVAYTDI K GSK3A
VI GNGSFGWYQAR GSI C3A VITWATLGQGPER GSK3A YFFYSSCGEK GSKSB

DI KPQNLLLDPDTAVLK GSK3B LYMYQLFR GSK3B VI GNGSFGVWYQAK JA
A solution of {3-[(5-Formyl-2,4-dimethyl-1H-pyrrole-3- ca;rbonyl) amo}-propyl}

carbamic acid tert-butyl ester (0.200g, 0.62mmol) and 5-Fluoro-1,3-dihydro-indol-2-one
(0.011g, 0.62mmol), pyrrolidine (0.003ml) in ethanol (2ml) was heated at 78°C for 3
hours. The reaction was cooled to 0°C and the resulting precipitate filtered, washed with
5 cold ethanol. The product was suspended in ethanol (4ml) and stitred 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%). 1 NMR (400 MHz, DMSO-d¢) &
13.8 (s, 1H); 11.00 (s, 1); 7.80 (m, 2H); 7.70 (m, 1H); 7.0 (m, 1H); 6.9 (m, 21); 3.30 (q,
2H); 3.10 (g, 2H); 2.50 (dd, 6H) 1.60 (m, 2H) ); 1.40 (s, 9H). LCMS: method D,
10 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-ox0-1,2-dihydro-indol-(3Z)- ylldenernethyl]~2 4-dimethyl-1H-pyrrole-
15  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
MHz, DMSO-de) 5 13.8 (s, 1H); 11.00 (s, 1H); 7.90-7.70 (m, 5H); 6.9 (m, ZH); 3.30 (q,
2H); 2.80 (q, 2H); 2.50 (dd, 6H) 1.80 (m, 2H). LCMS: inconclusive due to fluorescence.

20
All reactions were carried out under inert atmospbere. NMR spectra were obtained on a

Bruker dpx400. LCMS was cartied out on an Agilent 1100 using a zorbax SBC-18,
4,6mmx150mm-5p column or a Small column: ZORBAX® SB-C18, 4.6 x 75 mm, 3.5
microns (“short column™). Column flow was 1ml/min and solvents used were water and

25  acetonitrile (0.1%TFA) with an injection volume of 10ul. Wavelengths were 254 and
210nm. Methods are described below.

Table 17: Analytical methods

Methiod | Easy Access ChemStation Flow Solvent Run

Method Name Method Name | Rate Time
A Analytical positive ANL POST.M Iml/min | 0-2.5min 7 min

7ron 5-95% MeCN




LI MEFLPSGSLK - 91 - | Cl NASE NAVE PROTEOTYPI C PEPTI DE JAK1 LSDPA PI TVLSR
MAPK8 APEVI LGMGYK MAPKS | LDFGLAR MAPK9 NI | SLLNVETPQK MAPK9 ' VI EQLGTPSAEFMK
NEK9 LG NLLGGEPLGEK NEK9 LNPAVTCAGK NEK9 LQQENLQ FTQLQK NE1C9

SSTVTEAPI wé\dsensiNsK9 VLACGLNEFNK PRKDC | NQVFHGSCI TEG\EIPTH/HPRKIEA:2984

NELEI PGQYDGR PRKDC QLFSSLFSGLLK PRKDC YPEETLSLMIK STK1 6 APELFSVQSHCVI DER
STI C16 GILWNEI ER STI C6 SKQPLPSAPENNPEERBL-ASK STK& VEFTFPDFVTEGAR TBK1
LASTLLLYQELVMR TBK1 LFAIEEB 1 11R

2.5-6min
95% MeCN
B Analytical positive | ANAL POSM | Lml/min | 0-11min 15 min
lon 5-95% MeCN
11-13min
95% MeCN
C Loop injection, - tml/min | 95% MeCN | lmin
Positive
D Analytical positive Short column 1ml/mn 0-4.5min 5min
Ion - ANL Positive 30-95% MeCN
E Analytical High pH | Analytical High | 3ml/min | 0 to 8min 10min
pH 5-95% MeCN
8 to 9min
95% MeCN

Table 18: Abbreviations uscd in chemistry protocels

aq aqueous

D doublet

DMSO dimethyl sulfoxide

G gram

HCI Hydrochloric acid

HPLC high pressure liquid chromatography




TBK1 TTEENPI FWSR TBK1 VI GEDGQSVYK TNK1 AAALSGE.LSDPELQR TNK1

VADFALVRPLGGAR TYK2 LGLAEGISPFI K -

92 -

| CI NASE NAME PROTEOTYPI C PEPTI DE

TYK2 LSDPGVGALGALSR TYK2 MWAQQLASALSYLENK TYK2 SLQ.VMEYVPLGSLR TYK2
SQAPDGMSIVES 2ubd/Gas&SVENLLTEI El LK YES 1 AANI LVGENLVCK YERSTIEPEMGEBQIER Tabl e
16: Kinases and sequences of proteotypic peptides identified in the mx
experiment (beads m xed post coupling)99%l NASE NAVE PROTEOTYPI C PEPTI DE
AAK1 ADI WALGCLLYK AURKB || FTI DDFEI GRPLGK AURKB | YLI LEYAPR AURKB

L PLAQVSAFHHPWH/R-AURKB-SNVOPTAAPGOK BMP2IKADHWALGEEL YK BIVPZK— ]
| TDTI GPTTHEKSMAPR CAM C2D liquid chromatography — mass spectrometry
| M multiplet |

mins minute

1ol millimole

N Normal

NMR nuclear magnetic resonance

Q quartet

RT retention time

S singiet

sat saturated

T triplet




AGAYDFP SPEWDTVTPEAK CAM C2D FTDEYQLFEELGK CAMK2D FYFENALSK CAMK2D

GAl LTI MLATR CAMK2G AGAYDFT SPEWDTVTPEAK CAMK2G DLKPENLLLASK - 93 -

| CI NASE NAME PROTEOTYPI C PEPTI DE CAM C2G FTDDYQLFEELGK CAMK2G LTQY1DGQGRPR
CAM C2G NwioNaMaBhisPAK CDK2 ALFPGDSE1DQLFR CDK2 FMDASAL PGEYRPRdcKGEPER
HS1AGHR FER THAEDLNSGPLHR FRAP1 GPTPALLESLI SI NNK GSK3A SQEVAYTDI K GSK3A
V1IGNGSFGVWYQAR GS1C3A VTI NVATLGQGPER- &8 €3A YFFYSSGEK GSK3B

Dl | CPONLLLDPDTAVLK GSK3B LLEYTPTAR GSK3B LYMYQLFR GSK3B V1GNGSFGVYWYQAK

Example 6: Synthesis of kinobead ligand 6 (quinazoline ligan 32)

Synthesis of =quinazoline ligand 32: 7-(4-amino)-butyloxy—4-(2-ﬂuor0—-4-brumo—
phenyl)-amine-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 isopropanol (10ml) was added hydrochloric
acid (4M in dioxane, 0.230ml, 0.92mmol). The mixture was stirred at 90°C for 2 hours.
10  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,) & 8.65 (s,
1H); 7.96(s, 1H); 7.55(m, 5H); 7.40(t, 3H); 7.30 (s, 1H); 5.37 (s, 2H); 4.89 (s, 1H); 4.08 (s,
13). LCMS: method C, [M'=454].
15
Step 2: 7-hydroxy-4-(2-fluore-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 (Sml) and the solution was stirred at
reflux for one hour. The reaction mixture was allowed to cool down to room temperature
20 and poured onto ice. The solid was filtered off and taken up in metbanol. The solution
was basified using aqueous ammonia (to pHI11) and reduced in vacuo. The sclid 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,
CD10D-dy) § 8.55 (s, 1H); 7.89(s, 1H); 7.52(m, 3H); 7.13(s, 1H); 4.08 (s, 3H) LCMS:
25  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
30  mixture of 7-bydroxy-4-(2-fluoro-4-bromo-phenyl)-amino-6-methoxyquinazoline (360mg,
0.989mmol) and potassium carbonate (410mg, 2.967mmo]) 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
35 vacuum, affording the title compound (0.317mg ~ 57%). 'H 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);



GSK3B YFFYSSGEK JAK1 L1MEFLPSGSLK JAK1 LSDPG Pl TVLSR MAPK8 APEV1LGMGYK
MAPK8 NI | GLLNYFTPQK MAPI C9 APEV1LGMGYK MAPI CO 1LDFGLAR MAPK9 NI | SLLNYFTPQK
MAPK9 ' VI EQLGTPSAEFMK - 94.. | Cl NASE NAMVE PROTEOTYPI C PEPTI DE NEK9

AGGCAAEQRRD I WRIRNEK9 LNPAVTCAGK NEK9 LQQENLQTFTQLQK NEKI/ESSIG0TESP| AVVTSR
NEK9 VLACGLNEFNK PRKDC AALSALESFLK PRKDC DEGLLVEVR PRI CDC DI LPCLDGYLK
PRKDC DLLLNTMSQEEK PRKDC DQNI LLGTTYR- BRKDC FMNAVFFLLPK PRI CDC FVPLLPGNR

PRKDC
7413(m, 1H); 7.11(s, 1H); 4.09(m, 2H); 3.87(s, 3H); 3.62(m, 2H); 1.75(broad s, 4H).
LCMS: method B, RT=9.20 min, [MH '=410].

Step 4: 7-(4-amino)-butyloxy-4-(2-fluoro-4-bromo-phenyl)-amino-6-
5  methoxyquinazoline
A suspension of 7-(4-amino-phthalimide)-butyloxy-4-(2-fluoro-4-bromo-phenyl)-amino-6-
methoxyquinazoline (150mg, 0.265mmol) in dimethylformamide (5ml) was treated with
hydrazine monohydrate. The reaction mixture was stirred at room temperature over 2 days
(solubilisation occured after few minutes and total consumption of starting material
10  observed) and then reduced in vacuo. The thick yellow oil was purified using the “catch
and release” method (Isolute SCX-2 cartridge with optimised realeasing method) affording
the title compound (63mg, 51%).1H NMR (400 MHz, CDCl;-ds) 8 8.68(s, 1H); 8.48(t, 1M,
J=8.5Hz); 7.36(1m, iH); 7.33(m, 1H); 7.32(broad s, 1H); 7.25(s, 1H); 7.00(s, 1H); 4.19(m,
2H); 4.02(s, 3H); 2.80(m, 2H); 1.98(m, 2H); 1.67(m, 2H); 1.49(broad s, 2H). HPLC:
15 method D, RT=3.52 min.

All reactions were carried out under inert atmosphere. NMR spectra were obtained on a

Bruker dpx400. LCMS was cartied out on an Agilent 1100 using a zorbax SBC-138,

4. 6mmx150mm-5p colum:n or a Small colummn: ZORBAX® SB- Cl18,4.6 x 75 mm, 3.5
20  mictons (“short column™). Column flow was 1ml/min and solvents used were water and

acetonitrile (0.1%TFA) with an injection volume of 10ul. Wavelengths were 254 and

210nm. Methods are described below. -

Table 19: Analytical methods
25

Method | Easy Access ChemStation Flow Solvent Run

Methed Name Method Name Rate Time
A Analytical positive ANL POS7.M Iml/min | 0-2.5min 7 min
7mn 5-95% MeCN
2.5-6min
95% MeCN




GLSSLLCNFTK PRI CDC | | SSLI TPLQAVAQR PRKDC | NQVFI | GSCI TEGNELTK PRKDC
LAGANPAVI TCDELLLGHEK PRKDC LATTI LQHWK PRKDC LSDFNDI TNMLLLK PRKDC

LYSLALHPNAFK PRKDC NELEI PGQYDGR PRKDC QCLPSLDLSCK PRKDC SDPGLLTNTMDVFVK
PRKDC S| GRDWadRsRRKDC SLGPPQGEEDSVPR PRI CDC VTELAL TASDRCT/AEPE64619BNASE
NAME PROTEOTYPI C PEPTI DE STK6 QWALEDFEI GRPLGK STK6 SKQPLPSAPENNPEEELASK

STK6 ' VEFTFPDFVTEGAR TBK1 | ASTLLLYQEENBZ TBK1 LFAI EEETTI R TBK1 TI
EENPI FVWSR TBK1 VI GEDGQSVYK TEC ELGSGLFGVYR TEC GQEYLI LEK

B Analytical positive ANAIL POSM | Imlmin | 0-11min 15 min
lon 5-95% MeCN
11-13min
95% MeCN
C Loop injection, Iml/min | 95% MeCN 1min
Positive
D Analytical positive | Short column lml/mn | 0-4.5min | Smin
Ion ANL Positive 30-95% MeCN
E Analytical High pH | Analytical High | 3ml/min | 0to 8min 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

HCI Hydrochloric acid

HPLC high pressure liquid chromatography
LCMS liquid chromatography — mass spectrometry
M multiplet

mins minuie

mmol millimole




TEC | TAFGSI T' ETI EYHK | NK1 AAALSGGELLSDPELQR TNK1 ANLWDAPPAR TNK1
M.PEAGSLW.LK TNK1 VADFGLVRPLGGAR TYK2 AAALSFVSLVDGYFR TYK2 HGTPLEEVAK TYK2
LGLAEGTSPF1K TYK2 LSDPGVGLGALSR TYK2 MVWAQQLASALSYLENK TYK2
SLQALVMVEYWRbGRdR 34082 SQAPDGMSLR YES! EVLEQVER WO PCT/EP2006/062984

2006/ 134056PCT/ EP2006/ 062984 - 96 - Exanple 5: Synthesis of ki nobead
ligand 5 (indol |igand 91) Synt hesild3 t ndol |igand 91 :

5-[ 5- Fl uor o- 2- oxo- 1, 2- di hydr o- |nd01 (32) - ylldenenethyll 5

2 4- d| fh\l1 1I_Lp\lrrn!e 2 ~narha 1:

CARA%Y uu/\_yll\., Olblu \O Al TTo="pP1 U}J_yl) ollll UE DLE
5- FIuochi 3- dlhydro i ndo Tﬂnnnb A solution of 5-Fluoroisatin (1g) ih
Hydr azi rie—hyr =

1

Ty o 74 (n'fL} the
suspen5|dﬁMRas gone |nto sGWQ@ﬁdﬂ%?&ﬁ%“ﬁ@%%??on was heated at 10 110C for
4 hour s,—thenr—cooted—at—0¢—Theprecrpitate was fittered and washed with
wat er . TH% solid was suspeﬁﬂ@@ﬂln water (10nl), the pH was |lowered tp pin
by addi tiromof—HO Tont,—and the Sofution stirred at roomtenperaturef for 5
hour s. 1H%Tpre0|p|tate wag TESTIWIRY, the solid washed with water (2k15mi)
and dri gd-im the vacuum oyen at 40C (0. 26g,30% . 111 NVR (400 MHz,
DVSO-d6)| B 10.2 (s, 111); |6™&e 0 (dd, 211); 6.6 (m 15111): 3.2 (s,|211);
. LCMS: [reThod D, RT=1.738m 152]. Step 2:
13- (5- Rrhy1- 2, 4-dinethy]S1Tfm%erole 3-car bony1) - ani nol - Propyl | -caf bani ¢
acid terft=butyl ester To 4 tion of
5-fonny]r5 4-di met hy1-111-py azol 3-carboxylic acid (0.300g, 1. 79mm]) ,
20 N-(3-Di net hyl arni nopropyl) - NT- et hyl carbodi i m de (0.516g, 2.69mmol), 1-
Hydr oxybenzotri azol e hydrate (0.364g, 2.69mmol), triethylam ne (0.502mn,
¢ 3.56mmol ) in dinethyl fonmam de (3ml) was added N-Boc-1, 3-di am nopropane
“(0.375mL, 2.15mml). The solution was stirred at roomtenperature for 15
hours. A m xture of brine (1.5nm), water (1.5nl) and saturated aqueous
sodi um bi carbonate (1.5nl) was added and the pH of 25 the solution
adjusted to 12 by addition of I ON sodi um hydroxide. The solution was
extracted 3 times with a m xture of dichloronmethane: Methanol (9:1). The
organic |l ayer was dried with anhydrous magnesi um sul fate. The sol vent was
renoved and the residue purified by flash chronat ography (Hexane : Ethyl
acetate(50 to 100%) to yield the desired conmpound as a yellow solid
(0.30g, 529% . "Il NWR (400 MHz, DMSO-d6) 8 11.90 (s, 30 111); 9.50 (s,
111); 7.50 (m 111); 6.90 (m 111); 3.20 (q, 211); 3.00 (g, 211); 2.30 (s,
311) ); 2.20 (s, 311) ); 1.60 (m 21-1) ); 1.40 (s, 911). LCvs: nethod D,
RT=2.103m n, | MtNah=346], and [ M Boc+Na+-246]. WD
2006/ 134056PCT/ EP2006/ 062984 - 97 - A solution of
{345- Forny1l-2, 4-di net hyl- 111- pyrrol e- 3-car bonyl) - am nokpr opyl | car bam c
acid tert-butyl ester (0.200g, 0.62mmol) and
5- Fl uoro- 1, 3-di hydr o-i ndol- 2-one (0.011g, 0.62mmvb, pyrrolidine (0.003ml)
in ethanol (2nml) was heated at 78C for 3 hours. The reaction was cooled to
. 0C and the resulting precipitate filtered, washed wth




5 cold ethanol. The product was suspended in ethanol (4ml) and stirred at
72C for 30m nutes. The reaction was filtered, the precipitate dried in a
vacuum oven at 40C to yield the desired conmpound as a solid (0.265g, 949%.
111 NWVR (HoodrizaosVMBO- d6) 8 13.8 (s, 111); 11.00 (s, ProErP20068629¢m 211);
7.70 (m 1H; 7.0 (m 111); 6.9 (m 211); 3.30 (q, 21-1); 3.10 (g, 211);
2.50 (dd, 6H) 1.60 (in, 211) ); 1.40-(084-911). LCMVs: nethod D, 10
RT-2.86m n, [ MrtNa+479], and [ M Boc+Ni 1=379].

St ep4: 545- FI uor o- 2 oxo 1, 2-di hydro |ndoI :
M pyrr ol Exaagle mihesis efdkinolbcpddigian MOFICH SIARYESPOT e(1545 FI uor o- 2- 0xXo
-1,2-di hydro -i ndoI (3Z) 371| denerret hyll 2, 4- di nmet hyl 1H pyrrole- 15
3-carbonyl } am no) - propyl kcarbam c acid tert-butyl ester was suspended in -
met hanol ._ 2ml of HC di oxane was added and the reactjon stirred at
room t end® F&?‘i&iiélgé"\’iﬁ f%sg?%fm SBETRFeHES W e?%“f%?&?fd’f"g tﬁ}ﬁ]@%lﬂh‘fvﬁ]ggdesi red -
conpound w88y, 91 % . 111 NWR (400 MHz, DMSO-d6) 8 13.8 (s, in); 11.00
(s, 111); 7.90-7.70 (m 511); 6.9 (m 211) 3.30 (q, 211); 2.80 (g, 211);
2.50 (5dd, 611) 1.80 (m 211). LCMs: inconclusive due to fluorescence. 20
Al'l reactions were carried out under inert_atnosp NMVR spectra were
obt ai ned Hep &: Modifisptianedfiaurosnoxne with digh Y“r"ihéé"‘&?%’hﬂ{\"dﬁn Agi | ent 1100 using
a zorbax SBC-18, 4. 6mx150mm 5g colunm or a Snmall col um: ZORBAX(r)

SB-C18, 4.6 x 75 nm 3.5 nmicrons ("short colum"). Colum flow was Iml/nin
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positive
solvent A and 0.1 % formic acid in 100 % ACN as solvent B using a 3 x 50 mm C18

15 column (ZORBAX-Extended C18, AGILENT, Germany). A gradient from 10 % A 10 95
% B in 75 minutes is used. UV absorbance is observed at 254 nm, the molecular mass of
the compound is determined online by a single stage quadrupol MS system (MSD,
AGILENT, Germany). The recorded data are checked manually. This first analysis serves
as the standard for the calculation of the yields of reaction products. The peak area of the

20 UV signal is set to 100 % as starting amount, based on the pure Staurospo_rine.

To the ice cold Staurosporine solution a 10fold excess of diglycolic acid anhydride (Merck
Germany) in DMF is added. The reaction with close to 100 % yield is finished within 10
minutes, check by HPLC by mixing 5 pl of the reaction mixture with 50 pl ACN and
analyse by LC-MS as descibed above. The molecular mass shifts from 467.5 Da

25  (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
30 is added to the reaction mixture, first to quench the acid anhydride, secondly fo dilute for
solid phase extraction. Prepare a 500 mg C18 solid phase extraction cartridge
(Phepomenex, 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 m/min by using a membrane vacuum pump. The aqueous reaction



Short colum ANL Positive Im/m 0-4 5mn 30-95% MeCN 5min Anal yti cal

H gh pH Analytical Hgh PIT 3ml/mn O to 8mn 5-95% MeCN 8 to 9min 95%
MeCN 10m n Tabl e 18: Abbreviations used in chem stry protocols ag aqueous
D doubl etwiivb6g/ditoset hyl sul f oxi de G gram HC1 Hydr ochl o®Ca/RRed/0pZPB4C hi gh
pressure |iquid chromat ography WD 2006/ 134056PCT/ EP2006/ 062984 - 99 -
LCVB |iquid chromatography - nass speé®?ometry Mnultiplet nmins minute
mmol mllimle N Normal NVR nuclear magnetic resonance Q quartet RT
retention tinme S singlet

mixture is applied to the cartridge and drawn through it with the same flow rafe as above.
After the solution has completely passed through the cartridge and the modified
staurosporine is bound to the C18 material, it is washed first with 5 % ACN 0.1 % TFA,
then with 10 % ACN, and finally with 20 % ACN, all with 0.1 % TFA in water. The

5  modified Staurosporine is then eluted with 70 % ACN, 0.1 % TFA in Watef, 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

10

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

15  Staurosporine. The reaction is cartied out for 16 hours at room temperature under
permanent mixing over an end-over-end mixer. Check the supernatant for unbound
modified Staurosporine by HPLC 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

20  anymore) the resin washed with 10 volumes of waterfree DMF and two times with 10
volumes of DCM.

Step 3: Cleavage reaction

25  The resin is then resuspended in 5 volumes DCM, cooled to 0 °C and 1 ml TFA is added.
The former light yellow resin should now turn to dark red indicating the reaction. The
cleavage is carried out for 20 minutes at 0 °C and 20 minutes at room temperature. The
solution is collected and the resin washed two times with 10 volumes of DCM. All eluates
are combined and dried using a rotary evaporator. The remaining oily film is dissolved in

3¢ 0.5 ml DMF and 5 ml of water is added. The modified Staurosporine is purified by solid
phase extraction as described above and dried under vacuum. Yield is checked by HPLC
with UV absorbance at 254 nm against the original unmodified staurosporine solution as
described above, relative to the solution of the unmodified Staurosporine after dissolving
the reaction product in 1 ral DMF. From this solution 5 pl are mixed with 50 pl of ACN



sat saturated triplet W) 2006/ 134056PCT/ EP2006/ 062984 - 100 - Exanple 6:
Synt hesi s of kinobead |igand 6 (nuinazoline ligand 32) Synthesis of
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411). LCMVMS: nethod B, RT=9.20 min, ﬁ&le- =410]. Step
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vacuo. Thﬁtﬂhﬂkk yellow oil was purified using the "catch and rel ease”

met hod (lsolute SCX-2 cartridge with optim sed real easi ng net hod)

af f or di nd)(ﬂMeIllﬂtlmeﬁ@npﬂﬂrﬂKgGQ%@)Bl% 111 NMVR (400 MHz, CDC13-d6) 8

8. 68(s, é%é) 8.48(t, 111, 5112? 36(m 11); 7. 33(n1 111);

7. 32( br odMSO: Dimgt ylﬁlﬂiwée(Ff fiﬂéls 111); 4.19(m 211); 4.02(s,
311); 2.80(m 211); 1.98(m 211); 1.67(m 211); 1.49(broacl s, 211). HPLC
15 nmethod D, RT=3.52 mn. Al reactions were carried out under inert

at nrosphere. NMVR spectra were obtained on a Bruker dpx400. LCMS was carried
out on an Agilent 1100 using a zorbax SBC- 18, 4.6nm x150nm 5g colum or a
Smal | colum: ZORBAX(r) SB-C18, 4.6 x 75 nun, 3.5 20 mcrons ("short
colum”). Colum flow was Im/mn and sol vents used were water and
acetonitrile (0.1%FA) with an injection volune of | Qul. Wavel engt hs were
254 and 210nm Met hods are descri bed bel ow. Table 19: Anal ytical nethods 25
Met hod Easy Access Met hod Nanme

CL




Chenfst ati on Met hod Nane Fl ow Rate Solvent Run Tinme A Analytical positive
7mm ANL POS7.MIm/mn 0-2.5m n 5-95% MeCN 2. 5-6mn 95% MeCN 7 min WO
2006/ 134056PCT/ EP2006/ 062984 - 102 - B Anal ytical positive lon ANAL_PCS. M
Linl/mn #okbedB4ise95% MeCN 11-13ni n 95% MeCN 15 m n CPCOGIP2006j061984 on,
Positive Inj/mn 95% MeCN Imin D Anal ytical positive Ion Short columm ANL
Positive Im/m 0-4.5mn 30-95% I\/bCN-Elé?n E Anal ytical H gh pH Anal yti cal
H gh PH 3nll/mn O to 8mn 5-95% MeCN 8 to 9min 95% MeCN 10mi n  Tabl e 20:

Abbrevi ati ons used in chem stry Brot ocol s ag aqueous D
Example 8: In-lysate competition binding and guantitative protein affinity profile

(PAP)

This example illustrates competition binding in cell lysates (see particularly the third
5  aspect of the invention). A test compound, Bisindolylmaleimide VIII (Bis VIIL, a well

known kinase inhibitor; Davies et al., 2000. Specificity and mechanism of action of some
commonly used protein kinase inhibitors. Biochemical Journal 351(Pt 1): 95-105) was
added to a cell lysate thereby allowing the test compound to bind to the target proteins in
the lysate. Then the lysate was contacted with the kinobeads affinity matrix to capture

10 remaining free target proteins. The proteins bound to the kinobeads matrix were then
eluted with detergent-containing buffer, separated on a SDS-polyacryamide gel and
analyzed by immunodetection (Western blots) or mass spectrometry detection.

For Western blot analysis proteins bound to the affinity matrix were eluted from the

15  affinity matrix and subsequently separated by SDS-Polyacrylamide gel elecrophoresis and
transferred to a blotting membrane. Individual kinases were detected with specific
antibodies against GSK3alpha, GSK3beta and ITK (Figure 4A). The result shows that
preincubation of the cell lysate with Bis VIII prevented binding of the target proteins
GSK3alpha and GSK3beta to the kinobeads matrix in a dose dependent manner. Increasing

20  concentrations of the kinase inhibitor Bis VIII specifically prevented binding of GSK3
alpha and GSK3beta to the kinobeads but not binding of ITK. For GSK3beta the signal
was quantified and plotted against the Bis VIII concentration added to the cell lysate
(Figure 4B).

25  For the quantitative detection of proteins by mass spectrometry proteins were eluted from
the affinity matrix and subsequently separated by SDS-Polyacrylamide gel elecrophoresis.
Suitable gel areas were cut out and subjected to in-gel proteolytic digestion with trypsin.
Four tryptic digest samples (corresponding to three different Bis VIII concentrations in the
lysate and one DMSO control) were labeled with iTRAQ reagents and the combined

30 samples were analyzed in a single LC-MS/MS mass spectrometry analysis followed by
peak quantification in the MS/MS spectrum (Ross et al., 2004. Multiplexed protein
quantitation in Saccharomyces cerevisiae using amine-reactive isobaric tagging reagents.
Mol. Cell. Proteomics 3(12): 1154-1169). The result shows that different levels of
individual proteins were detected and relative intensity values were calculated (Table 21).

35  Binding curves for individual kinases are shown (Figure 5). The relative intensity 50
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WO 2006/ 134056PCT1EP2006/ 062984 - 104108 Exanpl e 7: Synt hesis' of ki nobead
'band 7 (nodified Staurosporine) Kinobead |igand 7 based on St aur ospori ne
was synthesized according to the follow ng protocol.
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amount ugisAPsa LC- M5 system (AG LENT, Germany). For the LC-Ms analysis 5
pl of the reaction mxture is diluted into 50 gl 100% ACN. After thorough
mxing 5 gl are applied to the HPLC anal ysis using an autosanpl er.

Separation is carried out at a flowrate of 450 pl/min with 0.1 %formc
acid in Jdafel calfureol vent A and 0.1 % fornmic acid in 100% ACN as sol vent B
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st anddr d betyeen I9e15(?%11Q:l§‘Iﬂét1 %ﬁl%fceﬂﬂ@l phharesid ysgabifegatipn. elletsThe peak

[ area of tge %@zéﬁ\{n%_ﬁriaa}htrd@en%ti stifsedRt1YsRIcddta80°Cng anount, based on the
" pure Staurosporine o the ice cold Staurosporine solution a 10fold excess

of diglycolic acid anhydride (Merck Germany) in DMF is added. The reaction
with close to 100 %yield is finished within 10

2. Preparation of cell lysates
Jurkat cells were homogenized in a Potter S homogenizer in lysis buffer: 50 mM Tris-HCL

15 0.8% NP40, 5% glycerol, 150 mM NaCl, 1.5 mM MgCl2, 25 mM NaF, 1 mM sodium
vanadate, 1 mM DTT, pH 7.5. One complete EDTA-free tablet (protease inhibitor cocktail,
Roche Diagnostics, 1 873 580) per 25 ml buffer was added. The material was dounced 10
times using a mechanized POTTER S, transferred to 50 ml falcon tubes, incubated for 30
minutes on ice and spun down for 10 minutes at 20,000 g at 4°C (10,000 rpm in Sorvall

20  SLAG600, precooled). The supernatant was transferred to an ultracentrifuge (UZ)-
polycarbonate tube (Beckmann, 355654) and spun for 1 hour at 100.000 g at 4°C (33.500
rpm in Ti50.2, precooled). The supernatant was transferred again to a fresh 50 m! falcon
tube, the protein concentration was determined by a Bradford assay (BioRad) and samples
containing 50 mg of protein per aliquot were prepared. The samples were immediately

25 used for experiments or frozen in liquid nitrogen and stored frozen at -80°C.

3. Preincubation of lysate with test compound

Aligots of Jurkat lysate (10 mg protein) were incubated with different Bis VIII
concentrations for one hour at 4°C (0.025 pM, 0.074 M, 0.22 pM, 0.67 pM, 2.0 uM and
30 6.0 pM final concentration of Bis VIII). To this end Bis VIII solutions were prepared in
100% DMSO as solvent that corresponded to 200 fold desired final Bis VIII concentration
(Bis VI from Alexis Biochemicals cat. number ALX 270-056). Five pl of these solutions



m nutes, check by HPLC by mxing 5 pl of the reaction mxture wth 50 pl
ACN and anal yse by LC-MS as desci bed above. The nol ecul ar mass shifts from
467.5 Da 25 (unnodified Staurosporine) to 545.6 Da (nodified

St aur ospowione)s/Baset he singly charged nol ecul e. |f the PCFARRINGAGABE nOt
conpl ete another tenfold excess of the diglycolic acid anhydride is added
and the mi xture kept for another 30 nil®ites at roomtenperature. The
reaction mxture is anal ysed by LC-M5S as descri bed above.. After the
reaction is conpleted, no unnodified Staurosporine can be detected. 5 ni
wat er 30 weaze adiitddo 1 ol ohbyspleaetuiting initherindigated fipad ConesnEatians F o geoakely

anhydri dexnSRraR gl of DMHEO WithohtQis VI vibrPieae extraction. Prepare a 500 ng
Cl18 solid phase extraction cartridge (Phenonenex, CGernmany) by activation
with 10 m nethanol and equilibration with 0.1 % TFA in water. The
solvents are drawn through the cartridge with a flow rate of approximtely
2 to 3 ni4, Mowibyapisiiingowith kiewbealse vacuum punp The aqueous reaction WO
2006/ 134056PCT/ EP2006/ 062984 - 105 - mixture is applied to the cartridge
and dsawfadacloprgincilbated kybate samplade i pikinobeads (see eisapie 1arerepddedand o) ut i on
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m xi ng over an end-over-end m xer. Check the supernatant for unbound
nodi fi1ed Staurosporine by !'PLC using the LC-MS system as descri bed above,
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descri be ve to the solution of the unnodified Staurosporine
af t er2sdi easlalsonyed #te diltion job h: 190 trabhit palydongl amiATK maighadyhUpsta®Laks on 5 pl
are nixeﬂ?mi Eﬁéo g{ of qu ﬁﬁ% 006/ 134056PCT/ EP2006/ 062984 - 106 - and 5
pl are a ah“i'/é? PR ROF 8 -ecul ar mass of the expected product is
727.8 Da. The peak area at 254 IIMis related to the peak area of the
unnodi fied Staurosporine as 100 % anal ysed as described. 5 The nodified
staurosporine is used for coupling to NHS-activated sepharose as usual via
its am nd-8raein DeRwfion by Mass ISpegiromtetiyy of beaus is washed three times with
12 M vvaterfree DVSO and then resuspended with 1 nL waterfree DVSO To
this suspension 20 pl of TEA is added and an equival ent of 1 gnole of the
nodi fied Staurqgsporipe in DMF. Directly .after.adding and well m xi ng and
shor t3%erft-} PR 1g6ﬁlwloitﬂﬂqﬁﬁ%’eﬁ1¥°rﬁ%ﬁﬁa’?ag¥ﬁ’s 10 20 gl of the supernatant
is taken and 5 pi is analysed by LC-MS. After 16 hours under continuous

m xing on a rotary m xer, the suspension is centrifuged again and 20 pl
are taken to determ ne the remai ni ng unbound nodi fied Staurosporine by
analysis of 5 gl by LC-MS as described above. Usually 100 % of the

nodi fi ed Staurosporine is bound. The beads are washed afterwards three
times with 12 m DMSO, resuspended again with 1 m 15 DMSO and 50 pl of

et hanol am ne (MERCK, Germany) is added to bl ock unreacted NHS-activated
groups. The reaction is carried out for 16 h under continuous m Xi ng.




30 sanples were analyzed in a single LC-MS/ M5 nmass spectronetry anal ysi s
foll owed by peak quantification in the M5/ Ms spectrum (Ross et al., 2004.
Mul ti pl exed protein quantitation in Saccharonyces cerevisiae using
am ne-r eagiv@/izs@bari ¢ taggi ng reagents. Ml . Cell. Prorgrmisss6B3842) :
1154-1169). The result shows that different |evels of individual proteins
were detected and relative intensity-J&®ues were cal cul ated (Table 21). 35
Bi ndi ng curves for individual kinases are shown (Figure 5). The relative
intensity 50 WD 2006/ 134056PCT/ EP2006/ 062984 - 108 - (RI50) val ues
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concegtration was determ ned by a Branford assay (BioRad) and sanpl es

containing 50 ng of protein per aliquot were prepared. The sanples were
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stored frozen at -80C. 3. Preincubation of lys ate with test conpound
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exanmpl e By themangfdefiistand i ncubated for one hour at 4C. During the
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(SDS—%AGE’FP‘IEH‘@ aé‘gr’fffblg?@?%‘ﬁma@/dﬂp‘g?pla(? ﬁl O%X%&ﬁi)‘g?tf"‘gr s is described in
exanple 2. 15 5. Protein Detection by Western Blot Analysis Wstern blots
were perforned according to standard procedures and devel oped with the ECL
Western blotting detection systemaccording to the instructions of the
manuf act urer (Amersham Bi osci ences, #RPN2106). The ECL Western bl otting
system from Anersham 20 is a light emtting non-radi oactive nethod for the
detection of specific antigens, directly or indirectly with Horseradi sh
Per oxi dase (I MP) | abel ed anti bodi es. The anti-d ycogen Synt hase Ki nase 3
beta (GSK3beta) antibody was used at a dilution of 1:1000 (rabbit
pol yclonal anti-GSK311l, Stressgen Bioreagents, Victoria, Canada, product
nunber KAP-ST002). This anti body al so recogni zes GSI C3al pha. The anti-MC
anti body 25 was al so used at a dilution of 1:1000 (rabbit polycl onal
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25 The sanples were resuspended in 10 pl 50 mMII EAB solution, pH 8.5 and
10 gl ethanol were added. The il RAQ reagent was dissolved in 85 pl ethanol
and 10 p.1 of reagent solution were added to the sanple The | abeling
reacti on wee@esiesmed at room tenperature for one houPCEEP2MGEIIBONt a
shaker and stopped by adding 10 pl of 10%formc acid in water. The four

| abel ed sanpl ed were then conbined, ddlkd in a vacuum 30 centrifuge and
resuspended in 10 pl of O. 1% fornic acid in water. WO

20061134056PCT/ EP20061062984 6.4 Mass spectronetric data acquisition
Pept i de $ahidloessspaetrangtyis dale el a nano LC systen1(CapLC Waters or

Utimte, D onex)_ which was directl | ed Ie TG:(QTOFZ
QTOF U t iPentidegpopleyveardiniapfed iBitgda g&%o quWmt({d&BI‘gtﬁu@a P%ass
spect r onglietiex) Redhi w&s&imeaﬂ;eccﬁ@mﬁahqda&upﬁe ToF (QEQI2s Q&@Fﬁl’m@, QTgTadi ent

of aqueoys. an trile
'n 0. 506 A SRR ST L PRRRE M oot e, 1S S ARt
acid. 5 onTabhl€ ssstemelmmg d@adefmhpf prIycons aqdmgae@ s tsepdielovparelventity

S equenceqva\éﬂswad%t&nhﬁléiﬁ%ss% Rurse4did QREictvent Bi v 7078 adetdHitEl iM@H% A %

sol vent 5.33 92 8 35 50 50 36 20 80 40 20 80 41 95 5 50 95
5 6.5P ‘Bﬁ‘l@?ﬁ‘” dentlfl cation 15 The peptide mass and fragnmentation data
generated in the LC- M5/ M5 experinents were used to query fasta formatted
protei n and nucl eoti de sequence databases nmi ntai ned and updated regularly
at the N (f Mgﬁﬂﬂaaﬂe peRaees) and
Eur opean 1&%?0?%%?%%%Pﬁs@??ﬁ?gs‘[%%%?&g'?or t'he huna(E]Wﬁrr%l}se D.

mel aﬂ@ga@@ﬁom@@fc el egans proteonme databases). Proteins were identified
( by correlating 20 the neasured peptide nass and fragmentation data with
the sane data conputed fromthe entries in the dat abase using the software
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6.5 Protein identification

15  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

20  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



WO 2006/ 134056PCT/ EP2006/ 062984 - 112 - spectronetry data. El ectrophoresis
20, 3551-3567). Search criteria varied dependi ng on which nass
spectroneter was used for the analysis. 6.6 Protein quantitation 5

Rel at i ve woau@in4gslant i t ati on was perfornmed usi ng peak PETERZ00606I9FRAQ
reporter ion signals essentially as described by Ross and col | eagues (Ross
et al., 2004. Multiplexed protein quaht?3tation in Saccharonyces cerevisiae
usi ng am ne-reactive isobaric tagging reagents. MIl. Cell. Proteomcs
3(12): 1154-1169). 0 6.7 Binding curves_and determ nation of 11150 val ues
The Rel atsbectromsiggata Flgctiophergsis il 3561'%%@@ GriterEvarigd depeoding 0 o i n
Tabl e 21 whiliemhRShet e Rihs Bied 1t tHe anslysiused at three different

concentrations in the cell lysate and the RI val ues were nornalized to the
DMSO control . For selected kinases the R values were plotted against the
concentration of Bis VIIl and curve fitting was performed using the 15

Xl fit prodrBroteid uaBtititioss Sol utions Ltd.) using a hyperbolic equilibrium
model (Figure 5). The 11150 val ue corresponds to t{} teqst conmpound (Bis
VI 1 1) 5comedive atqtein quantigiosnvasmerfpaned ysing neak atces ¢ TBAG tp0 Wgnal for a

ki nase i %ig?%%@s@ﬁ@.ﬁf drygﬁ deSeribb@ b Rovedtid doDbApGks (Ruwss etcdl., 2600, Waliged: |
Proteins identified. by nmass spectronet.r. ' ound Bi s
VI was PIYEY Wtftﬁqoénﬁ‘?%ﬁwceﬁgeﬁg‘g% r‘gﬁal %@D?r{ ;{‘l’ﬁg& fséis)aérit%cemrmn’ t he
resul ti ngedgenty. Mok CellcPmteconicrd(il Dedl 340l ¥H® DVSO control which was set to
1.0. Relative Intensity values are |listed. The Representative refers to

t he dat abase accessi on nunber of the International Protein Index (IPI,

Eur opean Bi oinformatics_lnstitute), @gﬁgi | ation of 25 protein sequences
¢ deriviéd foroRindmpgsinies rRgActEmaPatay %féﬁa ®Sdat abases (i ncl udi ng GenBank,

" EMBL, Swi t, RefSeq, ml) . G i, i th
The. hunar P ReRe BEmSIiRDIAERE it FPRiREURRRES ol AR ASTRE o
2002, ScicempeurzOBis VIBIRa @4 ahthrepeiffifent coricanteatiops enthacell fysngradihg BRI

113 - Sa : 4 . ‘ & 90
ML L i L T Siod bkt

; 96.0. 93 0. 9:Ith
1P1001766%4ted agamptha gopeentigtion 0§ Bis V BEiHE RS periprined using the
15 XIfit program (ID Busiess Solutions Ltd.) using a hyperbolic equilibrium model (Figure 5).

The RI50 value corresponds to the test compound (Bis VIII) concentration at which the
relative intensity of the MS signal for a kinase is 50% compared to the solvent (DMSO)

control

20  Table 21: Proteins identified by mass spectrometry analysis
The test compound Bis VIIT was used at three different concentrations in the lysate and the
resulting RI values were normalized to the DMSO control which was set to 1.0. Relative
Intensity values are listed. The Representative refers to the database accession number of
the International Protein Index (IPI, European Bioinformatics Institute), a compilation of

25 protein sequences derived from several high-quality sequence databases (including
GenBank, EMBL, SwissProt, RefSeq, Ensembl). Kinase names are in accordance with the
human kinase nomenclature (http://kinase.com) and Manning et al, 2002, Science 298,
1912-1934 as specified in supplementary material).
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ABU Abl1 1.00 0.81 0.90 1.03 1P100306217.1 BLK BLK 1.00 0.90 0.96 0. 83

| P100430291.1 CAM QD CaM d 1.00 0.91 0.99 0.88 1P100169392. 3 CAMK2G
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Sample 1
IPI00298977. K AAK 1.00
1PI00329488.4 |ABLZ ARG 1.00
iPI00176642.3 |AURKBE AurB 1.00
CZB00000043.1]|ABI1 Abi 1.00
IPI00306217.1 |BLK BLK 1.00
IP100430297.1 |CAMKZD CaMK2d 1.00
IPI00160392.3 [CAMK2G  [CaMK2g 1.00
IPI00031681.1 |CDK2 CDK2 1.00
IPI00023630.4 |CDKbH |CDK5 1.00
IPI00000685.1 |CDK7 CDK7 1.00
TP100013212.1 |CSK CSK 1.00
1P100183400.8 JCSNK1A1T |CKia 1.00
IPi00465058.1 JCSNK1GT__ [CKigtl 1.00
PI00219012.2 |FYN FYN 1.00
PI00208940.1 |GAK GAK 1.00
IPI00292228.1 |GSK3A GSK3A 1.00
IPi00216190.1 |GSK3B GSK3B "~ 1.00
IP100004566.1 |ITK ITK 1.00
IPI00515097.1 |LCK LCK _ 1.00
IPI00003470.1  |MAPKA Erk2 1.00
IPI00002857.1 |MAPK14 pada 1.00
1P100024672.1 |MAPKS JNKA 1.00
1P100024673.1 |MAPK9 JNK2 1.00
iPI00012069.1 |NQOH 1.00
IPI00219129.7 |NQO2 1.00
1PI00410287.1 |PRKAAT AMPKal 1.00
1P100220400.2 |PRKAB1 1.00
TFI00549328.2 |[PRKAG1 1.00
iPI00385449.3 |PRKCA PKCa 1.00
IPI00219628.1 |PRKCB1 PKCb 1.00
IPI00029702.1 |PTK2B PYK2 1.00
IP100465291.3 [SNF1LK2  [QIK 1.00
IPI00479211.2 |SRC SRC 1.00
IP100298940.2 |STK6 AurA 1.00
TP100293613.1 [1BK1 TBKA1 1.00
[PI00411818.3 |ULK3 ULK3 1.00
IPI00025830.1 |WEE1 Wee 1.00
IPI00477734.1 |YEST YES 1.00
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d)

g)

Claims

A method for the characterization of at least one enzyme, comprising the steps of

providing a protein preparation containing the enzyme,

contacting the protein preparaﬁon under essentially physiological conditions with
more than one broad spectrum enzyme ligands, wherein each ligand 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, and ' |

characterizing thé eluted enzyme by mass spectrometry.

The method of claﬁn 1, wherein the provision of a protein preparation in step a)
inclades the steps of hazvestmg at least one cell contaunng 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,

‘ Iysing the cells,

contacting the cell lysates under essentially physiological condmons with more
than one broad spectrum enzyme ligands, wherein each ligand 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:



0.54 0.39 0.28 1P100004566.1 ITK I TK 1.00 0.80 0.94 0.91 1P100515097.1 LCK
LCK 1.00 0.87 1.00 0.94 1P100003479.1 MAPK1 Erk2 1.00 0.89 1.04 0.98

1P100002857.1 MAPK14 p38a 1.00 0.82 O. 3?_30 93 1P100024672.1 MAPK8 JNK1

1.00 0.91 1.02 0.83 1P100024673.1 MAPKS JNK2 1.00 0.97 1.08 1.04

1P100012069. 1 NQO1

a) providing two aliquots of a protein preparation containing the enzyme,

b) contacting one aliquot under essentially phjfsiolo g’ical conditions with more than’
one broad spectrum enzyme ligands, wherein each ligand is immobilized on a solid
support under conditions allowing the binding of the enzyme to said more than one

5 broad spectrum enzyme ligands,- '

c) contacting the other aliquot under essentially physiological conditions with more
than one broad spectrum enzyme ligands, wherein each ligand is immobilized on a
solid support under conditions allowing the binding of the enzyme to said broad
spectrumr enzyfne ligands and with a given compound,

10 d) 'eIuting the enzyme or enzymeé, angi

e) characterizing the eluted enzyme or enzymes by mass spectrometry.
6. The method of claim 5, wherein the provision ofa protein preparation in step a)
includes the steps of harvesting at least one cell containing the enzyme and lysing
15 "~ thecell. ' ' '
7. The method of any of claims 5 or 6, wherein a reduced detection of the enzyme in

the aliquot incubated with the compound indicates that the enzyme is a direct target

of the compound.

“20
8. A method for the characterization of at least one enzyme-compound complex,
comprising the steps of:
a) | providing a protein preparation containg the énzyme,

25 b} contacting the protein preparation under essentially physiological conditions with
more than one broad spectrum enzymé ligands, wherein each Iigand is immobilized -
on a solid support under conditions allowing the binding of the enzyme to said

* broad spectrum enzyme ligands,
c) contacting the bound enzyines with a compound to release at least one bound

30 enzyme, and

d) characterizing the released enzyme or enzymes by mass spectrometry, or

e) eluting the énzyme or enzymes from the ligands and characterizing the enzyme or
enzymes by mass spectrometry, thereby identifying one or more binding partners of
the compound. :

35
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9. The method of claim 8; wherein the proviéion of a protein preparation in step a)
includes the steps of harvesting at least one cell containing the enzyme and lysing

the cell.
5 10. The method of claim 9, performed as a medium or high throughput screening.

11. The method of any of claims 3 to 10, wherein said‘compound is selected from the -
-group consisting of synthetic compounds, or organic synthetic drugs, more
preferably small molecule organic drugs, and natural small molecule compounds.
10 _— ) o o
12.  The method any of claims 1 to 11, wherein the enzyme is selected from the group
consisting of a kinase, a phosphatase, a protease, a phophodiesterase; a
hydrogenase, a dehydfogenase, a ligase, an isomerase, a fransferase, an acetylase, a
deacetylase, a GTPase, a polymerase, a nuclease, and a helicase . - o
15 :
13, The method of any of claims 1 to 12, wherein the ligand binds to 10% to 50 %,
preferably 30% to 50% of the enzymes of a given class of enzymes.

14.  The method of any of claims 1 to 13, wherein the ligand is an inhibitor.

20 ' ' _

15.  The method of claim 14, wherein the enzyme is a kinase and the ligand is selected
from the group consisting of Bisindolylmaleimide VI, Purvalanol B,

CZC00007324 (linkable PD173955), and CZC00008004.

25 16.  The method of any of claims 1 to 15, wherein the characterization of the enzyme is
performed by characterizing coeluated binding partiners of the enzyme, enzyme
subunits or posttranslational modifications of the enzyme.

17.  The method of any of claims 1 to 16, wherein the characterization is performed by
30 the identification of proteotypic peptides of the enzyme or of the binding partner of
the enzyme.

18.  The method of claim 17, wherein the characterization is performed by comparing
the proteotypic peptides obtained for the enzyme or the binding partner with known

35 proteotypic peptides.



1P100029702. 1 PTI QB PYK2 1.00 0.82 0.90 0.74 1P100465291.3 SNF1LK2 Q K
1.00 0.93 1.11. 0.98 1P100479211.2 SRC SRC 1.00 0.93 0.98 0.94
1P100298940. 2 STK6 Aur A 1.00 0.90 1.03;¢787 1P100293613.1 TBK1 TBK1 1.00
1.05 1.13 114 1P100411818. 3 ULK3 ULK3 l 00 0.95 0.97 1.15 1P100025830.1

VWEE1 Weel 1.00 1.21
19.  The method of any of claims 1 to 18, wherein the solid support is selected from the

_ group consisting of agarose, modified agarose, sepharose beads (e.g. NHS-
activated sep_h_arose); latex, cellulose, and ferro- or ferrimagnetic particles.

5 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 10 4 are used.

10
22.  The method of any of claims 1 to 21, wherein each ligand is present on a different
solid support.
23.  The method of any of clain‘ls‘l to 21, wherein at least two different ligands are
15 present on one solid support. ' ' '
24. Thé method of any of claims 1 to 23, wherein by chéracterizing the énzyme or
compound-enzyme COmpléx the identity of all or parts of the members of an
enzyme class in the cell is determined. '
20
25.  The method of any of claims 3 to 24, wherein the compound is different from the
ligands. o
26. The method of any of claims 1 to 25, wherein the bmdmg between 11gands and
25 enzyme is a non-covalent binding.
30

35



1.15 1.14 1P100477734.1 YES1 YES 1.00 0.82 0.92 0.87 -114 - Cdains 1. A
met hod for the characterization of at |east one enzynme, conprising the
steps of 5 a) providing a protein prepgﬁggion cont ai ning the enzyne, b)
contacting the protein preparation under "essentially physiol ogical
conditions with nore than one broad spectrum enzyne |igands, wherein each
ligand is imobilized on a solid-support under conditions allow ng the

bi ndi ng of the 10enzyne to said nore than one broad spectrum enzyne

| i gands, 2J. élsabi ngrd then emzlyoed spusttuch)engirae Bgindrinpiobiizenelsolié duppozty ne by
mass spectro ry. 2. The. h f i | | Si:QN; a
protein prepgﬁgfﬁ%%ﬁwﬁmgggﬁ&%§ﬂﬁ ?ﬁﬁ#ﬁﬁ%@ﬁ?ﬁﬁpgég%gm%%gﬁg?@ég‘#%gkg% | east
one cel | cont ahehzgnd-tenpndcemplet. | ysing the cell. 3. A method for the
characterization of at |east one enzyne, conprising the steps of: 20
a)providing two aliquots conprising each at |east one cell containing the
enzynme, b) incubating oné aliquot with a given conpound, c) harvesting the
cells, d) lysing the cells, €) contacting the cell-lysates under
essentially physiol ogical conditions with nore 25t han one broad spectrum
enzynme |igands, wherein each ligand is immobilized on a solid support
under conditions allow ng the binding of the enzyne to said nore than one
broad spectrum enzyne |igands, eluting the enzyne or enzynes, and o
characterizing the eluted enzyne or enzynmes by nass spectronetry. 30 The
met hod of claim 3, wherein by characterizing the enzyne it is determ ned
whet her the adm nistration of the conpound results in a differenti al
expression or activation state of the enzyme. -115- a) providing two
faliquots of a protein preparation containing the enzyne, b) contacting one
“aliquot under essentially physiological conditions with nore than one
broad spectrum enzyne | i gands, “wherein . each ligand is i nmobilized on a
solid support under conditions atlow ng the binding of the enzyne to -said
nore than one 5broad spectrum enzyne |igands, c) contacting the other

al i quot under essentially physiological conditions with nore than one
broad spectrum enzyme |igands, wherein each ligand is imobilized on a
solid support under conditions allow ng the binding of the enzyne to said
broad spectrum enzyme |igands and with a given conpound, 10 (1)eluting the
enzynme or enzynes, and e)characterizing the eluted enzyne or enzynes by
mass spectronetry. 6. The nethod of claim5, wherein the provision of a
protein preparation in step a) includes the steps of harvesting at |east.
one cell containing the enzyme and |ysing 15the cell: 7. The nethod of any
of claims 5 or 6, wherein a reduced detection of the enzynme in the aliquot
i ncubated with the conpound indicates that the enzyne is a direct target
of the compound. 20 8. A nethod for the characterization of at |east one
enzyme- conpound conpl ex, conprising the steps of: -



a)providing a protein preparation containg the enzyme, 25b)contacting the
protein preparation under essentially physiological conditions with nore
t han one . broad spectrum enzyne |igands, wherein each ligand is imobilized
on a sol i dwswpopoisioseinder conditions all owi ng t he bi ndi METAP20060628%zy e t o
- said broad spectrumenzynme |igands, c) contacting the bound enzymes with a
compound to rel ease at |east one boung/30enzyne, and d) characterizing the.
rel eased enzyne or enzynes by nmass sp gfronetry, or e) eluting the enzyne
or enzynmes fromthe |ligands and characterizing the enzyme or enzymes by
mass spectronetry, thereby identifying one or nore binding partners of the
conpound. WO 2006/ 134056PCT1EP2006/ 062984 -116- 9. The nethod of claim8,
wherein theﬁprOV|S|on of a protein preparation in step a) includes the
steps of hatiggeilag at | east one cell containing the enzyme and lysing the
cell. 5 10. The net hod of claim?9, perforned as a nmedi um or high throughput
screeni ng. ﬂ The nmet hod of any of cl |nB 3 to 10, wherein said conmpound
is selected Tfromthe group conS|st|n§ of synthetic conpounds, or organic
synthetic drugs, nore preferably small nol ecul e organi ¢ druds, and natural
smal | nol ecul e cogpougls. 10 12. The nethod any of clalns 1 o 11, wherein
the enzyne is sel etige ®™ t he group consisting of -
phosphat ase, a phophodi esterase, a hydrog
dehydr ogenasgr s *‘E-rase a transferasgs
deacet yl ase

yl ase, a
15 13. The
bings to 10%to 50 %
B f enzynmes. 14. The
{ nethod of any of lainms 1jto 13, mherqaq1tt1' inhibitor. 20
15. The met hod of cl ai 4, wherein the Zy se and the |igand
is selected fromthe gr up'consisting of Bi si-ndolyl mal eiyn de VIII,
Purval anol B, CZCO00gH8324 (1inkable PD173955), and CZCQ8008004. 25 16. The
met hod of any of clainms 1 .to 15, wherein the characterization of the
enzynme is performed by characterizing coeluated binding partners of the
enzyne, enayne subunits or posttranslational nodifications of the enzyne.
17. The nethod of any of clains 1 to 16, wherein the characterization is
per f or ned by he identification offlpr otept ypi ¢ peptides of the enzyme or
of the bindlégq%artner of the enzyne. e nmethod -of claim 17, wherein
the characterikgation is perfg ng the proteotypic peptides
obt ai ned for theyé q ner with known 35proteotypic
peptides. -117- lainms Ito 18, wherein the solid
support is select ‘ g 2 ing of agarose, nodified
agar ose, sepharose beads (e.qg. NH%—actlvated sepharose), | atex, cellul ose,
and ferro- or ferrimagnetic particdles. 5 20. The nethod of any of clains
Ito 19, wherein the broad spectrumenzyne |igands are coval ently coupl ed
~to the sol 4 support. 21.The nethod of any of clains 1 to 20, wherein 2 to
.10 different ligands, preferably 2 to 6, nore preferably 2 to 4 are used.
10 22. ‘The nethod of any of clains 1 to 21, wherein each ligand is present
i 1 23. The nethod of any of clains 1 to 21,
®nt |igands are 15present on one solid support.
@ins 1 to 23, wherein by characterizing the
enzyme or conpoungye o~Conpl ex the identity of all or parts of the
menbers of an enzy class in the cell is determ ned. 20 25. The nethod of
any of claimg 3 tof24, wherein the conpound is different fromthe |igands.
7Y e Wherein the binding between

el

wherein at |east two
24. The nethod of any




30 -118- 27. Use of nore than one broad spectrum enzyne |igand

i mmobilized on a solid support for the characterization of at |east one
enzyme or for the characterization of at |east on enzyme-conpound conpl ex.
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