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usi ng enzyoeoedsigawseds bound to solid supports. 10 The JUAVERIPOGHGZHGH

di scovery is to develop effective and safe nedicines. In order to achieve
this goal, pharmaceutical research aimk at identifying preferably snal

nol ecul e drugs directed at drug targets that are known to be causative for
the disease of interest. Traditionally, the majority of small nolecul e
drugs are directed agai nst receptor proteins 15 (cell nenbrane receptors
such as G protein coupled receptors (GPCRs) or nucl ear hornone receptors),
i on chanmetrs—and—enzymes— O the enZynmes, of particualar interest are e.qg.
pr ot eases, phosphodi est erases and ki nases (Review. Drews, 2000, "Drug
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2003, Ppmay@szoamlwwm@ﬁfgﬁmg hgmats(‘ﬁ'eﬂmf’éa]rd %{BB?%% y Synposi a 70,
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22331 %249‘3351 R /%pﬁoﬁ%?%ﬁz‘g@ﬁl @hos Pg?%%égﬁﬁlreglt ei ns
is a conhmm(pmsect@‘wm)l whichaerielsnandi enzymes. ¥ the elﬁ’é’me%l é’a‘éﬁﬂlahﬁt%% #Mhrotein

structurg Paﬂﬂ’ gh BPhddlesPiaERE SABLINEIES (RENG | DRAS 2000 2T3ruk liddcotag: decorre
a recent us._ of dr

ug_di scov es the protein 5 kinases because
they wer BISEREHPABHIEY IHHET géﬂvat 88@%@1 n the initiation and progression
of tunors through dysregul ati on of signal transduction pathways (EGF '

rece % Cg,n Qearsgsn%&aﬁ%%{e;edoggrﬁ%gsw ;eté he (E%ﬁ%fa:{édeby zthé egepliaL in

brea usion proteln eukem a; Review Bl umne- Jensen

and Hunt sapagoent of GHRS gat Wumﬁgﬁeﬂh&?ﬁs (9 ‘the W&&tﬁﬁéﬁﬂﬁsmﬁﬁ"%’%
grllg ]tc:orrpt,@g;%g mﬁfbﬂﬁfsoioeﬂréht myﬁﬁ‘ﬁﬁm ﬁloﬁnls@;dmd tl‘dﬁtrﬁdilg ohuimer pRnase kit s;as
am | ers ki hone | C can Re | es
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L any gven cell or tissue only a subset of the kinome 15 is expressed.
Ki naSes transfer phosphate groups from ATP to supstrate | ecul es apd

t her eby Phosphediesterasse (RPES; qompyise adamilyof eammnes (hrtcralyss the erelysi$iPhet s.
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chal enges (large TP_bi ndi ng

tructural ar i yigig éﬂ?
pocket s: inhiljters mqré@'etp |am1§rcr9$ﬂﬁe9&8ﬂ’&émar éﬁliewm@qlﬁé"% 0 Fdirardet alogp,
Prot ei n %002 S8ucturbGasitBioP thedictiity af @ops that inkibés phogphbifieftemsds”, dhrﬁctnr:y’?
Nat ure R 2923/3 9”{59 25 Di scovery, volune 1, 309-315). Another kinase class
of interest &2 pid | dnases. Lipid klnases catal yse the transfer of
gama- phosphat e groups from nucl eosi de triphosphates to |ipid substrates.
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di abet es and ot her di seases (Fruman et al ., 1998. Phosph0|n05|t|de

ki nases. Annual Review Biochem stry 67, 481-507; Cantley, L.C., 2002,

Sci ence 296, 1655-1657). WO 2006/ 134056PCT/ EP20061062984 -3- One
prerequiste for the identification of conpounds interacting with proteins,
e.g. enzymes, is the provision of protein preparations containing as nany
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



5 and col | eagues (Fabian et al., 2005, Nature Biotechnol ogy 23(3),
329-336; WO 03084981) describe a kinase profiling nethod that does not
rely on capturing the endogenous ki nases contained in cell |ysates but
uses ki naggsxei/spsayed on bacteri ophage T7. The ki nasesCt /peoki/aszse

domai ns). used in this assay are fusion proteins that are tagged in order
to all ow expression, purification andZetection. In the conpetition

bi ndi ng assay these phage-tagged 10 | dnases are bound to an i mobilized
| ci nase inhibitor, treated with a non-inmobilized test conpound and_the
bound t agtjesphiorylatoasofarretensdn ai dongothpostteanslationab npdilicasipn of MREeiphagd DNA

as ate hﬁﬁ%%@ had. i s that the |cinases need to
be cl onggJ antgpnﬁflg rag%l gﬁcﬁn%‘%ﬁﬁge agged | cinases are folded in
the correct native state. Furthernore, such protein preparations do not
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probes cdﬁ%tP’é‘t Phde"é‘me?enREl‘f‘F‘E En‘qu?/'? ta? gglétﬁr p%@e%? P Xingpe
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2002, Nature Bi ot echnol ogy .20, 805-809, WO 01/77684, WD 03/047509).
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pr ot ei ns e VAN s j.tation with antibodies directed
agai nst &ﬁ%eg ﬁi?ﬁls%gﬁg'mr‘%’]%‘g"oé’%@éﬁé step these enriched proteins are
anal ysed and identified by mass spectronetric analysis. One major ‘
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needs. | kimnakes <cdhe eumoroﬂrqgwéarg?tegﬁ e dveBlyoEs; sentiy? MatugeBaviews HIP&i ngl y
- foundst hagisdoh&yUsiuRé 1800l B3t one broad spectrum enzyne 1igand 10

i mobi | i zed on"a solid suppoft enables the effective isolation of ‘enzymes
out of a protein preparation, preferably a cell lysate. After this

i sol at i omnoftef &irtasev elassedihintisest ame bipidalipases dLipidt Kipases oatalybe the transfer of
character| t I m enzyme |igand
or for t éé’%tgsl?&tezﬁqgu&% 0 C%ﬁ%%éi&%(}ﬁ@}]&zseﬁatééltﬁ? lfl:sgtgfiltg?lésé The enzyne is
preferably |dent|f| ed by mass spectronetry. Therefore, the present

di scls@sum@p@kﬁl\éségeﬁclﬁ&f ﬁ@%&@h&ﬁao@iﬁﬁ@@&&zaﬁ;@@mm mlmlhembmmamewmat i on

of enzynes or, {he t|on of Vﬂ.‘é artners to ound.
In a fir f%?éb‘[@afso b‘?SB?/‘fS&éﬁgé" 3%’5 arac er| ron of
at | east aﬂanearenmynhrsdcmmnearnghmwssaubsom ﬂ@e@ppr@mmg;taapr %8 n
repar at *\ﬁﬂﬁ%’ ", I ion
5nd2r es?g@@{}ﬂbﬁ{@% S| OFOQI ca ﬁg‘gﬁgl)@?%ﬂﬁgﬁ%m th Egirigm: ﬁgazﬁlﬂgyng%{)gg@
spectrunﬂéﬁzwﬁli nkfS7)-wher ei n each ligand is i nmobilized on a solid
suppakst 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
cells, e)contacting the cell |ysates under essentially physiol ogical
conditions with nore - 5a - than one broad spectrum enzyne |igands,
wherein each ligand is immobilized on a solid support under conditions




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 ofyofAigBl%E¥ ™ to said broad spectrum enzyme | iganenoociid2ess
c)contacting the bound enzynmes with a conmpound to rel ease at least one
bound enzyne, and d) characterizing tdge-rel eased enzyne or enzymes by mass
spectronetry, or e) eluting the enzyne or enzynmes fromthe |igands and
characterizing the enzyme or enzymes by nass spectronetry, thereby
identifyitwg @fﬁieqmistmﬁble thd Adbinnifcgmnt afercemgﬁlmﬁs tihterasting ovibil proteingbe.g. I n a
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enzyne, and 15d)characterizing the eluted enzyne by nass spectronetry. In
anot h€r enbodi ment, the present disclosure provides a method for the
_Char acterInzIEtart,)sewfal matégashav@b@nmﬁimm%liwet he steps of:
. 20a) providing two aliquots corrprl sing each at |east one cel | containing
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enbodi meghatpical AgRIsaReRiffidieAc| osure, a nethod for the characteri zat| on -of
an enzyme- conpound conplex is provided, conprising the steps of: a)
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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




- 7 - e)eluting the enzyne or enzynes fromthe |ig,and and characterizing
the enzyne or enzynes by mass spectronetry, thereby identifying one or
nDregbinding partners of the conpound. 5 The approaches as nenti oned
above, Bczb&/lwéé he met hod of the di sclosure accor digig/febdiB2984
|nned|at el'y ‘precedi ng enbodi ment, have the follow ng advantages: - No in
vitro expression of enzynes is necessary, but endogenous enzynes from ceu
| ysates are used. 10 - Surprisingly, it was found that broad specificity
ki nase |igands capture kinases very efficiently. - The test conpounds do
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9(7) 5 ver, it is also included within the present

di scf osu Ost?%e)%anbﬁga%rpg 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

addi ti on, whole organs such as heart dissected frommce can be the source
of protein preparations. These organs can al so be perfused in vitro and so
be treated with the test conpound or drug of interest. to Al nethods of
the present disclosure include at least in a preferred enbodi nent the
steps of harvesting at |east one cell containing the enzyne and |ysing the




enzynme may be obtained froman organism e. g. by biopsy. Corresponding
met hods are known in the ark For exanple, a biopsy is a diagnostic _
procedure used to obtain a small anount of tissue, which can then be

exam ned m scroscopically or with biochem cal nethods. Biopsies are

i nportant to diagnose, classify and stage a di sease, but al So to 35 -

eval uat e and noni t or drug treat nent Breast cancer biopsies were previously

per f orme caI rocedures bIO Si are
preferre grﬁafl tgt Qref 66‘& g?r WO%%%%& Qf)%eé‘%ﬁr % ‘%h Fthose
descri bedemgmla@dﬁa (givehrtéasdrvstnbh)amree:padsb@wnt o c@l. dfurthern dre, ﬁuemslsea sadpbes
for the p e S,
causati ve!}q‘ %%hlgétgﬁé%g%é%ggﬁ tl%%ﬁt entl ?:Bz é%npén?g bor nI?gt ﬁuta %%@ har%
acti vat e wuywgedi c | dnases). In addr tion, nutated enzymes that arise
during treatnment and are responsible for treatnment resistance can be
elucidated (e.g. EG--receptor nutations causing resistance to anti-cancer
drugs). UMY biopsy is used for exanple to di agnose the cause of

chronic liver disease that results in an enlarged liver or abnormal I|iver
test res ts cau Irver ct.i |t|es Rac et. al.
2001, " Lt vl e Agigord sjsfes thoyd Noegs SRR BorBEiug e e < Bl s

di scl osurtmen I"mltprts;ngi)hefodua?r wl&ﬁtthafustamf at ldasasne dmeadc spdctruts etyend Yigasd i s

e TE AR B cu R KBt ho U BN IR SR, R g

cel | s ar erkpisaiion; pretfcﬁ@ardtce(lr@ratra Stlaplatsalnsff@ctw@mth%ia @A He@rpp b
.extracti qsi'ther B9 tr@tdh%cteﬁ%d%ﬂtﬁé &Y in@hophd Nusk %foa&%b@l:‘irunf:&?ﬂ?ﬁﬁrhg%nﬁ Br
Sanpl e 20 Preparation Techni ques inh Anal ytical Ch stry Wl ey

k"Edl tor: Semdhatdeniification gl srmpossg emesmf@euoram o CPAERg 1@4@%?&‘&
Lysi s of idédtifraent n@aal; |spE<)tﬂﬂ§et@ndTlidr&StE$Sth6 redest diseloswedpioyides rm@eﬁvaer s

et or Goni2patooP RBR B chird o B0G0y et so  Ee B e PPt o

freezing tara@ntdna:mnpguncbr a conbi nation of these nethods.- 25 Furthernore,
all nethods of the disclosure contain the step of contacting the cell
preparation or .cell |ysate under essentially physiological conditions with
at | east IBadirsraspest, stb@etsfmmwéﬁ@ﬁwthng@ﬁawr%ﬁ@ﬁén@w Wit g SIEEBIRpor t
under Corlgh{ﬁrﬁﬁ%tﬁégt dg¥g the binding of the enzyne to said broad spectrum
enzyne |igand 0 The contacting under essentially physiol ogi cal '
condi®i ons has the advantage that the interactions between the ligand, the
cel | prepar at ipsviding a@rétbﬁ;ﬁé}iaya:tﬁ)ntdmnbﬁliﬁgﬁte&mfzﬁﬁézed) and opti onally the
conmpound ,ref | ect S POSS t ~E ially
physi ol 0(‘;b ) cal 80%%'% gm%emé)repafaglro Ea ?%% nﬁaﬁ‘%gﬁpgs (t%%lcaq d‘“ﬂ‘%%‘r%gfl
present in 35theedranginndiqadupprione sexthslagapis wheren padh lighhéys i ncl ude the

physi ol ogi cal Iatra)%ﬁuads AGERA Sfio gmddton%&lohs E@&ﬁﬁ%&l‘i@&h@x@r g opHid er

_capacity and post trans ationa fications rot el'ns 1 nvol ved.

{ The t2rm " essERETBE fosajshy §§edh%?ltf‘abm%ﬁlﬁ°%rﬁlzyfﬁ’é@§ require
condi ti ong | denitingdhe &2 yil@0sRl i n the original Iiving organl sm wherefrom
t he sarrpl &ge“ ved, hut ess entr al I cell-l1ike conditions or conditions
cl ose to APCIERAE f ﬁ ied Wﬁssssii’ie?tf(g’deqyn the art will, of

cour se, reaIrze that certain constrar nts may arise due to the 5
experi maqt al ond as;PectA@.here S r%%d&i’ % { c'[lf%r J[h%%ﬂartagtela%astﬁ)n o%lajt feLtst fie

condi tions. "FOr éx e al y necessary cell walls
or cébl rmnﬁnamempmgth@&mg)fand processing a sanple from a I|vr ng .

organi smmay require conditions which are not identical to the

physi ol ogi cal conditions found in_ the organl sm Suitable variations of

physi ol 0@ cal PEGAHNE FBnaliqusts grmptsing ¢igh ehlsashons sels cotaining ths X8 Sure wil |

be appar et t%duhm&i@dllhﬁ@twlﬂa d@iveh@ompbuan)d are enconpassed by the term
"essenti ail y Si oI of % condr ti-ons" as used herein. In sumnmary, i t i's
to be undérst efﬁ% term "essential |y physi ol ogi cal conditions"

rel attes td@» corhﬂﬁgthaseltsl, ose to physiological conditions, as e. g. found in

nat ur al , [ Ons are
i denti caI Cﬁﬁg#hn%qﬁ? Capﬁ’é@%ﬁ%ﬁ% Se%{tl wﬂgﬁ lglgoiggc%‘ c%%lﬁt? tsﬁ‘gﬁlgl&l&

conpri se 50- 200 mv NaCl or KCI, pH 6 8 5, 2045C, and 0.001-10 |n1V1

di val ent cation (e.g. My-H, Ca-H—,); rmre preferably about 150 m NaCl or
KCl, pH7.2 to 7.6, 5 nMdivalent cation and often include 0.01-1.0 percent
non-specific protein (e.g. BSA). A non-ionic detergent (Tween, NP-40,
Triton-X100) can often be present, usually at about 0.001 to 2% typically
0.05-0.2% 20 (vol ume/vol une). For general guidance, the follow ng buffered
aequous conditions may be applicable: 10-250 nM NaCl, 5-50 mM Tris HO,



anti bodi es, see below). The method according to the disclosure herein
further includes the step of contacting the bound enzynmes with a conpound
to rel ease at |east one bound enzyne. This contacting 25 preferably also
occurs under essentially physiol ogical conditions. One advantage of using -
a conpound of interest for elution i nsPgad of the non- specitic reagents
descri bed above is that not all bound proteins are rel eased but only a
subtraction, preferably the enzynme class of interest. Consequently fewer
pr ot ei ns need to be identified 30 by mass spectronetry resulting in faster
anal ysi s and nhaeomiabyd sieatruideptymé Bemsls) whertineadholigantids mmmyhibizal ass of
interest. The t i dual
steps of the ﬁ%ﬁﬁ @%n?&{d%ggqnmdedﬁfg ?g %}aﬁ%ﬁinﬁﬂgt@f% éﬁgé{q%?ﬁ%&@g{sary
Such washi ng itbampairet brofd m@e‘crkmmsedgbgeﬁsx he 35 person skilled in the art.

The washigg S%Mﬁ%thgeﬁ%v&éﬂ%gbow corrponents of the cell lysate from
the solid support.” Nonspecific (e.qg. EOHIC) blndlng i nteractions

can bé -813 Chﬁﬁaﬁ'ieﬁ?%dh%ﬁl“%(ﬁlﬁ@n‘l’ %R/\‘FHZW@F Y BRsoPeeF ety or by noderate
adj ustnents to salt concentrations in the wash buffer. After the elution
or contacting, .in so cases rt has pref bly to be 5
separ at egnﬁggm fpEch gﬁé%’éé’a‘“ﬂ@? e%?lgﬁhog”ﬁﬁ%ggo%\r%t% %ﬁ‘ﬁ%yﬁﬁ this
depend orentzhme,ramprisingfthd ftepsaft i d support and are known in the art. |If the
support material is contained within a colum the rel eased material can be
coll ected as colum flow hrough. In case the support material is mxed

wi t h ®he ai)ysatmoedmgctwerahguqts of ¢ atolein prspetshiop coteRngdhe enryaddi t i onal

_separati ) St epnfkehy eﬁﬁ !&l&e@gséﬂtmg%wmogﬁm &ﬁdﬁ%ﬁem%r@mﬂt he
. rel eased materi al |s 10co ect ed as a ni at an er.nativel rragnfé

beads can be WEEGT BB ST {eagds relt fashijicand eVttt

from the sanplsapftt wisded golinHe/ alloadte: ﬁe%hﬁﬁlg daboethiyng th aill Avrpthas ent

di'scl osure, t e | uted en f)aﬁgnzymes or coel uted binding partners (see
bel ow) as wel I’ %Pﬁ%“%r*%’}ég‘é% &i2¥mes according to the method as
descrisbed)her e:nntaotﬁng the otties aligsu med@creesqutldﬂjeplafbiogrogzmmmsmdl foygrerass
spectrometry. ﬁ E&Aﬁi enk éﬁ M&E%ﬁéi‘ﬁﬁtea&hﬁ aﬂh?&fnﬁﬁ%ﬁ fézé?i'o%oa
possible to per ormt i's charact I on Wt spe0|%|c ant | bodi es

di rected agai rsekid @moﬁeglﬁemqndéweﬁﬂl}wmeﬂh%emgeéﬂm enaymg ipwid brepd  The

identificati oRyp St AR M bl RS 3h 8 hicomBbidd anal ysis (mass
spectronetry) %Es; 20 known |n the art_ ("Shevchenko et al., 1996, . Anal yti cal

Cheni st ry)68: HEREdBReNZYMEGT BLYTEFS, anc5001 Anal ysi's of. proteins and
pr ot eones) by @mctsﬁemglt}wﬂﬁWeﬁ,enAﬂﬁmaderﬁemeehymfassatpeahmmtgt,ry 70, 437473)
and is further illustrated in the exanple section. As an alternative to

mass spectronetry analysis, the eluted enzyne or enzynes (i ncluding
25coel ut do atjbwdl mpegatheras providad senetimd éorghe gimeactarization ef abieasicartef ol d

protei ns) Jol=T Yok Yoiptifide #REEJsI0F: anti bodi es directed against a
_protein of ‘nt 8r eg E]@grt gr?m %lfén rsl:c())t her preferred enbodi nent, once
_the identity of the eluted enzyne or enzynes has been established by mass

Spechbsomry HARN¥sbS, pré@EhepE m&htm@&eeﬁi in 30be detected with
specific Sntl bodi es d rect ed agai nst this enz%ﬁ}e Sui.t abl e a(gél bOdP{h based.
A Bh AYEEYSY

assays | Rel ud@oBaEing beRecinmsREop gl ety Bhgiolegiago
sandw ch EL| Sixas slayisonabebainpedacy caryiylsgantls, aw}fembemmgand isher eof The

est abl i shnment . of ch assa - nol ogy,
pages 11-1 tolTﬁfl-(% 1zeﬁ°n§héflfl S'é@é?tg%%co Sdlﬂﬁ) %8#10& %lﬁ%b{/ r‘];rFer)urth
Edi tion, Editedzhyc f id ixosd besictrem cabyme Vighmds, New York 1999). - 14-
Mul ti;pl e ;assaysyGath eBSﬁﬁrTcg&{f?ﬁe ShfAG &)%ﬁfohﬂé t&%léa@ﬁ'l&ét dfMfRung. " anpl e
directed agal nst ers of an enzyne famly (Pelch et al.

Ki net wor ks Pr GB€YTRC, I@Pﬁase Mul ti bl ot anal ysis. Chapter 8, pages 99-112 i n:

Cancer Cell Slcﬂﬂa&tbhﬂﬁ tieelrastsl angnmdBr et Aa0k %ynﬁ@k E;p'HctrmB@Nyd)rM Terri-an.
Humana Pr Ss, Tot OV\@?1 SA 2002 T es ssay dg onl y be configured -

in a way o dEMERE DnePZIme sy ae 6“6{}‘5‘5 0§ SEYPS %nal yse
posttransl at i enamaerddi rhagsa;pecmmpmjzt éiertﬁ)ysdmimfasg phmerpinowyhmdmg)partlﬁm
examg%]e, t he %?Ehl ~Mation state of a kinase can be determ ned by to probing
its phosphorylation LE0s with specific anti-phosphotyrosine,

anti - phosphoserine or anti-phosphot hreoni ne antibodies. It is known in the
art how to sel ect and use such anti phospho anti bodi es (Zhang et al., 2002.
Journal of Biological Chem stry 277, 43648- 43658). 15 According to a
preferred enbodi nent of the nethod of the disclosure according to an
enbodi ment di scl osed herein, by characterizing he enzyne, it is determ ned
whet her the admi nistration of the conpound results in a differenti al
expression or activation state of the enzynme. Therefore, by adm nistration



~ 30 pocket of an ATP-binding enzyne). According to a preferred enbodi nent
of the method of the disclosure according to an enbodi nent discl osed
herein, the protein preparation is incubated, preferably under essentially
physi ol ogi cal conditions, with a conpound as defined below, In :
consequence, 35 only enzynes not bindiﬂg‘to t he conpound are subsequently
bound to the ligand, eluted and characterized. - 15 - According to a
preferred enbodi nent of the method according to the disclosure herein, in
step c) the aliquot is contacted, preferably under essentially .

physi ol ogh adlfthcaspelit thelss paividedttheusarfpeem didnefrerbeoddspettnou leatinonligdndh t he

i gand. l.n.consequence,..onl S i ndi C
subsequeﬁ??%gggﬁ 8nfbﬁgﬂém'%3g%%¥ efﬁ%%éﬁgﬁgﬂggﬁgﬁ2%%£§?E§g&gﬁﬁggg{ﬁm

pr ef er r ectherttodiatienof of letst @nrpriTod conpound eitwddzosur e as di scl osed herein,
a reduced detection of the enzynme in the aliquot incubated with the
conpound i ndicates that the enzyne is a direct tar%et of the conpound.
Thi s pesdpese enbedimeat, thegresmaisplasue gppvadesgrmethod Tqr the Fhardrdaizgnon Agat

di scl osungsst sdteonc pRBQISRBrIEREIRE SSpybt h the |igand for the binding of the
enzynme. |f | ess enzyne can be detected in the aliquot incubated with the
conpound, this neans preferably that the conpound has conpeted wth the

i nhi bitor for theolidingr actprowimi firapdritéore noptaming ditics entivee, efpoaferably diyr ect
target of the engz .and Vi ! i t r.red enmbodi nent
of the nethod o?h q%n§$%@F%ﬁ§F%gﬂgggg%?égﬁgig%g%ﬁg§d%?ngéggéﬁed as a
medi um or hbjgh tdmtgthpdte peateisirapprat@uc Hndes seyentighy phxgalegics!l eorditiensson
Skilled in the agfy Ei!\@!iét 3he %I'oaﬁlsggectl%gpéﬁzyﬁiél%ﬁﬂ lifirdoBllized Bh QUERP Ypport

.{ screeing assay for_kinases: protein kjnase @}%s an exaang, Jegrnal of

Bi ool ecul ar Scrigwiengomlitiansgallnyving thyyeRding; othe ensyype to saiglrqad,speeiilissay
platformfor 20 dfz{madig@t) density screening of protein |cinases and
phosphat ases, As Drug Deyel opnent Technol ogies 1 (1PT1), 9-19).
Essential.tg théﬁﬁéﬁﬁﬁagmgﬁg%?ﬁgng to the. disclosure herein of the f
di scligsure ds t héhapicteviziigahe ofuteal aneympo bydhashiphirpmegypposed to i nteract
with the enzyne. Principally, 25according to the present disclosure, such
a conpound can be every nolecule which is able to interact with the
enzynes. Prbf emathley, embedimenpothed messnhndis¢lpare providse anmatiod efor gthey
" stinul at or yypg, kdMhfd OF ¥ 185f 65 enzPinef @mdilsihg Bakdpsonpound is sel ected
fromthe group consisting of synthetic or naturally 30 occurring chem cal
conmpounds or_organic synthetic drugs, nore preferably small nol ecul es,
organipc drugs orpmdiditpaivosii@hbts Foheekihg es@ng desstisnc ddlebataabhythesaryne,
- conpound is identifigr starting tﬁpnma Ii?ﬁagﬁdcontaining such conpounds.
Then, in th® couPSPaire PREAHCE ST AHLH FEHEMsuch a library is screened.
- 16 - Suchc)smalharvstiegtheesllar e preferably not proteins or nucleic acids.
Preferably, ysmal... C s exhibit a nolecular weight of |ess than 5000
Da, nore prdferﬂkgﬂgg%(%hﬁan 2000 Da, _.even nore preferred | ess than 1000
' Da and nost ejpr ef entasting ks proiein mepearpion gnder gspentigHy rhysielogtich gonditionge
present di scl osugRh helkak 88e bRad shitRsid emzhfﬁareg%)m@ ahBBilizeN00h sEIERPpOYS)
different chemcal entities that are provided in a sorted manner that
enabl es both a fast functional analysis (screening) of the different
individual entities, and at the sane tinme provide for a rapid
identification of the individual entities that formthe library. Exanples
are collections of tubes or wells or spots on surfaces that contain
chem cal 10 conpounds that can be added into reactions with one or nore
defined potentially interacting partners in a high-throughput fashion.
After the identification of a desired "positive" interaction of both
pai tuers, the respective conpound can be rapidly identified due to the
i brary construction. Libraries of synthetic and natural origins can .
ei ther be purchased or designed by the skilled artisan. 15 Exanples of the
construction of libraries are provided in, for exanple, Breinbauer R
Manger M Scheck M Wl dmann H. Natural product guided conpound library
devel opment. Curr Med Chem 2002 Dec; 9(23):2129-45, wherein natural
products are described that are biologically validated starting points for
t he design of combinatorial 20 libraries, as they have a proven record of
bi ol ogi cal rel evance. This special role of natural products in nedicinal
chem stry and chem cal biology can be interpreted in the |light of new
i nsi ghts about the domain architecture of proteins gained by structural
bi ol ogy and bioinformatics. In order to fulfil the specific requirenents
of the individual binding pocket wwthin a domain famly it may be
necessary to optim se the natural product structure by
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- 25 chem cal variation. Solid-phase chem stry is said to becone an
efficient tool for this optimsation process, and recent advances in this
field are highlighted in this review article. Qher related references

i nclude Edwards PJ, Morrell Al. Solid-phase conpound |ibrary synthesis in
drug design and devel opnent. Curt Opin Drug Di scov Devel. 2002
Juk5(4):594-605.; Merlot C, Dom ne D,% Thurch DJ. Fr agnent analysis in
smal | nol ecul e 30 discovery. Curt Opin Drug Discov Devel. 2002 May;

5(3):391-9. Review, Goodnow RA Jr. Current.practice ratdy, of
smal | ol ecul e unde doaditions Mlowing thy SEKEE %%BFF‘%?F; %%%f&gfaﬁs- 21: which

descri bes that etﬂQﬁFé:H ant drug di scovery processes in many pharnaceuti cal
" compani es require large and grow n C8| | ections of high quality |ead '
st ruct ur esDf or dgingithe HZYRe P%’&P?gu%n screeni ng assays. Collections of
smal | ol e@ul eSchidal Briahe theastsied staymetal Saey IR §Y THELPPF RS Ypr oper ti es have,
in the past, been acquired by several neans: by archive of previous
intefnal |ead optinisation _efforl{j1 b 105’1{&%%93 b5 @Mprovides a-measPand

, ! Sg}s ecrrons o]l | ow ng conpany nergers.’
Al t-houghy, hisgh, theesahimat [asdcnatpme.aonphisine sherfenseldescri bed as being an
i nportant conponent in the process of new | ead generation, the selection
of library designs for synthesis and the subsequent design of Iibreary
menbers hag evaly@dingotveo netiqubisvel aofprotgncAEPY: coRAITIT, % 5?1 e.’The
potential benef Ir%%{aﬁ{ 50{1%@%& bt BHeCel EBAthining| the ehymecwg dysind: the br ar y
desilfns agai nstP .,yplfye io ogi cal targets offers substantial opportunity -
to discover newellead structures. The test conpounds that can_el ufe target
(enzymes from the, immabbhd aRGud: vpantssintialinpbysidogigp condifoBBBPERt of the
di scl osur e@ may be. t €51 ed in conventd LS ENIFBG @mS aYselid |sappdie uhddrl owl ng,
exenpl ary assay@wqoﬁ‘fﬁge%g%rﬁnﬁgﬁ tlgat can be used.to further
characteri ze t hesditonspinwitg. the bindingéithe FZEMAde SEA RroadRe L on of
theég assays Illg%atgé the scope of the present disclosure. 15Protease assay-
An enplary pr se assay can-be carried.qyt A EITN frodtease
with a doubl e |eciictine fepe et prdt §S§§°%P%Hf?}ﬁélpﬁ%ema§g? .dg%%ﬁ%gﬂ and
quencher cl ar oNRPRQLE Brdad. PectRABEMyaligied iapbdised 8t 8 SeEhHAPPEHE End
detecting the increase of the flu Heah sgdUrealvaearund berysubst r at e
contains a fl uctSLIoRt aﬁ%‘?ﬁl&geﬂr}%g#ﬁagﬁzﬁgﬁ%%% the pepti de@gnd an accept or
group near the Hgdnéran@mﬁthaTgieeﬁ‘Fm@ence of this type of substrate is

~initially encheg ghg%qnéglté@m beendiar fl uorescence resonance energy
trarfdfer (EEET)QE@Q%\QED t'he 1?18 or - 25 9%%%@?%%” Wigmndike protease
~ cl eaves t he) subeharastesizingfbe § %@%Pe rel eased from quenching and the

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

fl uorescence signal is direct]| ropofti ..t NMAURHcthl $atbslie at e
 hydrol yssordras fanemother emogritiafot et Rsga: 2‘26%1&%6% v

" 30Phosphgdiieatiesaneras sayyme-cembolndbanelof ispurvaded, R e s839) cells
. my Qe prepared in a suitable buffer and serves as source of the PDF, -
enz . After 20 m nutes of incubati i | LGN, Revatifist rat e
i n i ncubat &bn bnwmng(wwmpéﬁ&??“‘%%“’fﬁ%%% JC12)" the

35[ 311] Adenosi ng; it enkacll dapexnipgoretenzime and ysipg g c€ir i t i sh Jour nal of |
Phar macol o 108, .562- ) - = b Bn MinkiErOesRait il giidlopicyl cmduipns or
protein IdgﬁsesC@ﬁcgpga,ﬁéfrﬁebno%géggrgjiﬂﬂ?I abel.ed pgg'pagﬁgg%‘g@&&pggry be

i ncubat ed with b at yengsinedrpahsnsstrug cpgyTge ligangy RlP and an _

ant iz phosphot yr gsineqAdtibRe diowhs thb dindiag of tr qrpve del said fead spectrum
phosphoryl ated peptide biinds to the anti-phosphotyrosi ne anti body,
resulting in anE’WE}eé%Edi n the pol arization signal.. Conpounds etttb?x%xd

i nhi bi t the) ki nasRadig uhe bound ehaymepoidh BLATWEH gogrﬁlgps_ewgeaﬁ Brhati vel y,
t he assay can bg coréfi red in a nodified indirect format. A fluorescent
phosphopepti de PEVSe8™as a tracer for conpl ex td 1 he

ant i - phosplid- t yclomiatesizing theaalpasrdsParhg "L Y gk %g{ngr&igfg%o}g‘iﬁ&g’l%nal When
unl abel ed substrate is phosphorylated by the Idnase, the product conpetes
with the fluorescent phosphoryl ated peptide for the antibody. The
fluorescent peptide is then released fromthe anti body into sol ution
resulting 15 in a loss of polarization signal. Both the direct and

i ndi rect assays can be used to identify inhibitors of protein tyrosine

| dnase activity (Seethala, 2000, Methods 22, 61-70; Seethala and Menzel,
1997, Anal. Biochem 253, 210-218; Seet hal a and Menzel, 1998, Anal.

Bi ochem 255, 257-262). 20 This fluorescence polarization assay can be
adapted for the use with protein serine/threonine kinases by replacing the
ant i phophot yrosi ne anti body with an anti phosphoserine or




Preferably, the protein is a kinase, and nore preferably a protein kinase.
Equally preferred, the protein is a |lipid kinase. As already indicated
above, it is essential to the present disclosure that the ligand is a
broad 15 spectrumligand which is able to bind various, but not al

enzynmes of a given class of enzynes.'ﬁreferably, the ligand binds to 10 to
50 % nore preferably to 30 to 50 % of the enzynes of a given class of

enzynmes. Preferably, the ligand is an inhihitor of .the a
nore prefeey ed eh@mﬂﬂmgmtﬁnqﬁ%e@ﬁﬁvﬁgﬂﬁégﬁqﬁ?ﬂég% %ﬁ%ﬁ%%e‘k?%%n_ nga
ki nase inhi bit of. o rmt &fehafl shectdthery, dhastey idehiibiingopng o1 gare HRHE r om
the group consisting of 25 Bisigdolylnaleinide VI, Purval anol B,
CZC00007324 (| i PKEBTS! BISCPEE8E)S cz000008004. Further |igands incl ude
i ndol ligand 91, quinazoline ligand 32 and a nodified Staurosporine (see
Example 5 to 7). 30 The structure of indol Iigand 91 . ding to
(5 455F] e OB s Aredliibiyett aboivageipe sy the method of the disclosure according
yl i denenmet hyl11-2 4-di net hyl - | |- WARX WV Eitaes:d
(3- ani n613?)1“6“69‘1’11?@5@"8%?11’1gse%l%o\fié%g%{%ﬁ%egt.hgéfé_aﬁil'hi % corrp%ﬁnd is a molecul e
structurally simlar to the | dnase..inhi.hi.t.on ndRUnl248; town cetr al .
2003. J.-h@dp'@ﬁ@ﬁﬁpﬁﬁwﬂifféﬁffﬁﬁﬁﬁ‘?%ﬁ%%hﬁﬁﬁgﬁg 1 can be 35 covalently
coupl ed it selbgedbl € solid support material via the primary am no group
and be used for the isolation of binding proteins. The synthesis of indol
ligand 91 is described in - 20 - ampl.e. | .. Accor di LSglosure,
t he expr-e8wiposin bnéowmiﬁgaﬁdm@&bﬂﬁgéﬁgﬁﬁtﬁﬁ 8?&%§ﬁ%%ﬁ%€§95%%%?%§?ng9the
i denti calgrgieh@. but which have another linker, preferably coupled to the NH
{group not being part of the cyclic structures, for linkage to the solid
support. Typically linkers have backbone of 8, .9 or at . | i nkers
cont ai n -eTHehest canbaards dryot sreddpbp fised ‘PR}@“@?’S&B@ %ﬂ%%%feg i aﬁ@tné&g&?mt her
preflrred enbodi ment, the characterization of the enzynme is perforned by
characterizing co-eluted binding partn o NZYdFBst SdbaLni t s
or post - Thereepmetidein P £1 & q%Bn@ %?S%’thﬁee%%z%ﬁe. 1%@%&8%& s ZCF this
pr ef er r egdo&mbRdiorEMmdbSiABRt due to the use of essentially physiologica
conditions during the binding between the |igand and the enzyne, it is
preferably possible to preserve the natural. condition t he enzyne which
i ncl udes- Khenzpmssubsicaesgire bP%ﬁﬁig(aéé?gHé’%’,mcme g‘?ﬁ%’ﬁs its or
Eosgj}ranslationaLlnndificafions. XWth the hel p of nas;y;Sspectiﬁhetry
MS), it is possible _not, on to i.dentd fy SHFHB onlii $@nidietion
co- el ut edltds REFSHE 'E?a‘ihla%%‘,zeé?ﬁ?n‘équ%#t%ﬁ ‘%ffstt%? sai d r?ost -tgl?d;nsl ati onal
nodi fi capdthray (s8€2Vrshien. to a further preferred embodi ment of the present
di scl osure, the characterization by mass spectronetry (MS) is perforned by
the identification of Prpteot pi ¢ pe%%%ggs ofbﬁp the enzyne or of the
bi ndi ng pEhe identiidation el @Feey ard HHECH gt PBF°pt ot eot ypi ¢ peptides is
~descyd bed in detail in the exanple section. The idea is that the eluted
. enzyne or binding partner | 1988t A M ih BuEll RPSRSy pidtkit Bep i tHeg
pept i des!EPREfEt Fﬁ?ﬁé’wﬁ?&%égh%swg%%ésult, pept i de %?e Uenc;§§f11éam
pept i descdlyianing Hse sahind sdigané spHOASEFaNPPTFEIOH FRAROEF S0¢ gﬁ)éed?_see, The nost
frequent |y, ORSGHACHAARLHAS: hivaling Lyl peptide ntrerhiioneldnominhes.e. $512,
identificé?io‘ of this protein being ternmed "proteotypic peptide".
Ther ef or 8H3 sangy ;P 80wpne)- pepti de as used in the present disclosure is an
expesd mentally wel | observable peptide that uniquely identifies a specific
protein Qr pratein isofonn. Acc E%'hﬁ'!a@’ t0 ; Qtens ad eqhbdiaent beirdrea
characte?ﬁ?%@%%nhpgeﬁgT 5t e 53 onpa#?ﬁgm?ﬁe 30 proteotyﬁ?ﬁ pepti des
obt ai nedbioostalybgoeinzyed. or t he bi nding partner with }nown proteotypic
pepti des. Since, when using fragnments prepared by protease digestion for
the identification of a protein in MS, wusually the same proteotypic
pept i des Thraizhpuiehe discloswreathyi tean ‘dreadrepecium engyowsligsind” refesdraligandhe
pr ot &0t y Rihechi§ BBl 48 5in@ RbALNGH HoPhll n Gl HEOpRAER kﬁa\ﬁ&étanfpb%a@{tﬁheot ypi ¢
pepti des al ready known for enzynes of  a given class of "35 enzynes and
thereby identifying the enzyne being present in the sanple. WO
2006/ 134056PCT1EP20061062984 -21 - Preferably, the mass spectronetry
analysis is performed in a quantitative manner, for exanple by using i TRAQ
technol ogy (isobaric tags for relative and absolute quantification) or
cl CAT (cl eavabl e i sotope-coded affinity tags) (Wi et al., 2006. J.
Proteone Res. 5, 651-658). 5 According to a further preferred enbodi nent,
the solid support is selected fromthe group consisting of agarose,
nodi fi ed agarose, sepharose beads (e. g. NHS-activated sepharose), |atex,
cellulose, and ferri- or ferromagnetic particles. 10 The broad spectrum



More conpl ete coverage of an enzyne class can be achi eved by using

conbi nati ons of broad spectrumligands. |In case that nore than one |igand
is used, each ligancl is preferably on a different support However, it
is equally preferred that when nore than one ligand is used, at |east two
or all 5different ligands are present,on one solid support. In case that
more than one ligand is used, it is preferred that the spectrum which each
individual Iigand can bind is different so that maxi num coverage of the
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20 enployed in the fornmulation will also depend on the route of
adm ni stration, and the seriousness of the disease or disorder, and should
be deci ded accordlng to the judgnment of the practitioner and each
patient's circunmstances. However, suitadple dosage ranges for intravenous
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per kil ogram body wei ght Suitable dosage ranges for intranasal

adm ni stration are generaIIy 25 about 0. 01 pg/ kg body weight to 1 ng/kg.

body wei ght Effecti . extr t ed ANENT curves
derived f @%?m%15§@%8nﬁg %ﬂﬂﬁﬁ@#ﬁﬁ@gﬁ‘g %@P@%ﬁgge erSFGIO eac
supposi t ogy &@Eéﬁg%tlﬁlvﬁ, ‘ﬁgel%l. Muﬂnyshemdrlaéowan@l;ehfateﬁsya%no 10% by
wei ght; oral fornulations. preferably-contain 10%to 95% active ingredient.
30 Various delivery systens are known and can be used to adnlnlster a
t her ageut¥d. eiﬁmpleewhcﬁd enibreo, lysitey. derbredafiom dafingd demelpppeaiosiages or ad
- micropartjcl e3¢ I r |1ﬂgaam5 ol @ gmﬁf
nstagﬁ_le ?Her a%mfs%%asplgﬁ' a?& eié éanlﬁ%@ % Rl

T expr essi- use_ of cep nmedi.at e

0 0Si '
-and Wi, m&mmsmm‘omw %234@‘293‘5&%2 Pmﬁ"&‘?'n?’f C%‘Fse 1EFI‘&!‘ﬁ"?ﬁeutl c
nucl ei ¢ afdothe Hh?ifmaanﬁ%rua\&daehwﬁhﬂiemmmmdmmomms of '
i nt roducti on 35i ncI ude but: are not-limted: to i-ntradernal, intramuscul ar,

i ntraperitoneal, intravenous, subcutaneous, i ntranasal i dural, and oraI

“rout @s. mbmm@ﬁﬁaewdﬁeow?ﬂ%l“éﬁer%@&‘%@mﬂ?é'@@ ERP0061062984
by any C%@Mﬁ@ésﬁﬁgatﬁ&kﬂo%ec&%on%ﬁﬁgtheebasmerhfnuwsa?,thehséubol us injection, by
absorption through epithelial or nucocutaneous linings (e.g., oral, rectal
;and i ntestinal nucosa, etc.), and nmay be adm ni stered toget her vvlth ot her

“bi ol ogi ¢ I)@,,ag.&é% EmBSERERt, ARTCal $4 'dilhé‘a‘ﬁrbtﬂlm'essg&tewmdmt&odsd‘brﬂlén
addltlon%at ef

desirable to introduce the pha §3| acorrposntlons_
of the |h@é’ﬁﬁt|°5ﬁ°?]h?‘5°fﬁ€egéﬁhnﬁlsymgmg etﬁ? y Sui e route, = .-

inclugling intraventricular and intrathecal inj ectl on; intraventricul ar

“injectio be facilitat a i rrple'
att ached&'lhﬁ "ﬁ PR IBIF %‘ﬁ‘gﬁ%”@;n d élg%ggggvg:rr Eg @%pa%o&éﬁ-t&: .
admi ni st-pedlysd, seew 1ahssotcb'ee enpired; that the gfass ¢f) )F“Elé‘éeéﬁ‘l’%‘??’? eHrE%é“{ﬂn '
nebul i zepey @f]&xofi&r Hﬁbﬂ%} Eﬁd%fnﬁn@'%vlﬁﬁi@&%ﬁéﬂ &l 8 @evnitabld Gartingsysteaciof i ¢

nbodi ment bl e t t h
composi ¢ mstisds eifee SRS BTG AN Y ranPHE PaR R eHEE Aot (YN rent
- Thi Sany‘m%o@sCNbﬁléﬁglo%ndemA%aWr@ mé@hss N Ayhipaty mifht bé siithbit iron, | ocal

|nfu5|on su I h2dh&Ns fslht in 1h8 cB@Nj unction with a
wound drgssﬁr“?g‘%‘ef—lf1 sﬁé’r‘hgetle‘ryg“g%{y I nj ectlon' 1 gy means of a catheter, by

~means of a suppository, or by neans of an inplant, said inplant being of. a-
por |0US TR RAELYSthe QBT gﬁh%&d'ﬁ&%ﬂiﬁhl eéd ﬁ% thd pebosdi ofgheremity difele insvied fgs :
si al asti c negbranes, 1 per n e
By st e v predsde PGS e cals ey ot S8 B 3 5%%%% &
optsastihe daﬁuddrﬁe:@panicaéﬁm docaisue.g. 2edsh caneet mueefabemqaﬁm drugr: '
therapeut a Lvered | &ﬁpﬂéqgg _
(Langor -afif o SIRtAUSHT b b el decih PRl e o %s in
t he Theriaqm}ewﬂl boimelysed i wWhick theeside@iffest it ghserved 8~‘Béiﬂr?§$‘é‘? - For SN pie er,
- eds., Li New Yor k, pp. 353-365; Lopez- Beresteln ibid., pp. 317-327;

see gene aI ibid.) 25 In yet another enbodi nent, the t'herapeuti c can be
delivered via a-controlled rel ease system |n one enbodi nent, a punp may -

be uged Ruthergere, i unpemms@rdt within gg7presyat @scfl@sum&m the GfH Fontafpjng the

14: 201- 240; Buch 198 ger ﬂgﬁg I

1089, . N STEAgY D2, nﬁg’ %‘g‘f“%‘“i 37 %},_ £ % Bhioing: ebfieeont Iﬁgﬁ(’%ﬁe{:

nat er i allmowannlﬂm 20 Rm@dal(rmladabpﬂpm ¥ é&‘lﬁ‘% Pé?ceéﬁﬁtqsﬁ‘ﬂ F%a

- Langer S whicReak" Qﬁﬁnﬁ%ﬂoxﬂlscrﬁb icdn: o&%ﬁhmmﬁﬂaled
Drug Bi ?g'g’é’w S:sadtéy,w ‘ug Pr%gﬁc}%EBDes nl%% e rr)angg g’@&e‘%‘a@d '

Bal I, edeth &PSI"'N@W’ YEpRItanio 4d’aﬁa‘ﬂﬁ‘% ﬁ@é)ﬁ%g PR STl sci

ReV 35 Mb.eGalte bnd goaidr daghisathenty Badasatancef BisfiiesSuére PiARY: PO

During et al., 1989, Ann Neurol 25: 351-356; Howard et al., 1989, J

Neur osurg. 71:858- 35 863). In yet another enbodinent, a controlled

rel ease systemcan be placed in proximty of the therapeuti c target, i.e.,

~the brain, thus requiring only a fraction of the systenm c dose - 26 -

“(e.g., Goodson, 1984, In: Medical Applications of Controlled Rel ease,
supra, Vol. 2, pp. 115-138). O her controlled rel ease systens are

- discussed in the review by Langer (1990, Science 249:1527-1533). 5 1n a
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t at Chem c For nu
CHsooo 1cgncemtm;8 PE, S@@?ﬁ%@?““l%ﬁ%%“@i“% a‘ﬁ%‘%’% ‘%’iﬁk% g’K><><ORA
Deut schl and GrbH, G anberg; Cat- ALX-270-056). IC| nobead |igand 2:
Purval anol B (Chem cal conposition: C201125CLN603; MN 441.92; 25 CAS
nunber 212844-54-7; Tocris Biochemi cals Cat- 1581, BI OTREND Chem kal i en
GrbH Kl n, Germany). Kinobead ligand 3: CZC00007324;
(7-(4- Ami nonet-hyl - phenyl am no) - 3- (2, 6-di chl or ophenyl) - 1- net hyl-1H[ 1, 6] nap
ht hyri di n-2-one). 30 WD 2006/ 134056PCT/ EP2006/ 062984 - 30 - The first
seven steps of the synt hesi s of CZCI)OOO7324 wer e perfor rred as described in




di pyri m din-7-one was synthesized from 4-chl oro- 2- met hyl sul fany1- 5-

pyri m di necarboxyl ate ethyl ester follow ng the procedure in J. Med. Chem
1998, 41, 3276-3292. to Step

8:{443- (2, 6-Di chl or o- phenyl ) - 1- et hyl - 2- oxo- 1, 2- di hydro [ 1, 6] naphthyrldl n-
7 ylam no] benzyll-carbamc acid tert-butyl ester

6- (2, 6- Di chl or opheny1) - 2- net hanesul-fidmy1- 8- et hyl - 84 pyri do

[ 2,3-d] pyri mdin-7-one (0.100g, O, mel) and 3 ( N- Boc- net hyl am no) ani | i ne

(0:421g, 2.0mmol) were m xed as 15 sol i eat o] ird0 M ns.
The cr ugdemk 8assihomveivid.Uite toes “abeeislly @ Yﬁl O%ﬁ: ﬁP‘bqgoorPét ﬁé‘%&%rﬁ%ﬁ washed
with 2N 11C § ‘?g@m 12'10 Ihe G 8RNk RingeanisihewhorefrhmatinyFamglfs's

magnesi ERREA 4 ¥ifPtered and concent Jalk gs c%&em%mggr Shariees. Mes
recryst ad;rwed dﬂ:tfessanm&ihrtceﬁtlﬁylcoé@g?f&ﬂt ¥ 8 g

1413- (2 &?L A nRhenyn) olcdmienydalizs GrodrRIGHORSIESS PIY BT%ﬂyﬁt?]yrl din-7-y
| am no] BNz car bam Q aci. terng%‘pu% @&E@ee}pﬁc@acoaﬁmyﬁi Imwesmpg, _

(0. oslgexpzswntaﬂeium 11[ r%lbm% &S 1)sd 7. 76

S (d, 211} dvehBaligl neéh'kéa)'y dzmxo@dqf ca_lllr)aﬁs Prasll g f&%' éﬂm%d% 211)
4.10 (d, r211§% 3,66 (§?m§:hlf)n okgdHnk SnayFddijire coEms e dhgHe ot i om

Step o 7 gqiiggr?sn tﬁg orga(n?snp i cLRtekesRphysidlogethy| - 1H‘

25[1,6 hiph q:ldglnalzs.o
(443 (]2%lilh obl éﬂetﬁmllsbﬁlthezdlmlmewﬂb‘?ﬂrﬁ?&?%m[tf ﬂé‘fﬁﬁé’%%leﬁyr. din-7-
gqﬁé ?efné; tahialp bBism(h%l@E 6gndiGords wosdd was

yl am nof enzy If?lr car bam c -
di s30| vEe %%f‘ﬁa‘?ﬁ’&f’m?% rocJﬂ or i CI dcz s%é\ﬁdaﬁt}’gé@&% icall. 2rm)
‘was addggein]a se@siiyoil waso deiv é‘&i‘“ er at . 5y hours
( when HPLC@“&‘IQEC’ 16 {o%ﬁaﬂbﬂgcmeabtpmggolmgtoelmoaﬂmonmes g famd HAEFEL 1oy ed
~in vacuf®HHNE Fes ue was di ssol v Qltiofd sk tdeatigdl ution basified with
sodi um cealispbutatoes pefaecessayy §°qmﬁ‘| esu ting precipitate was collected and
dried to afford

744- Ani nonet hyl - phenyl, arni n Shehhar @niphisn30-J00mNeNAG] oriKEh 6] naph
‘t hyrif di Rreferg! (% ll(‘)y 11 %glga](?g;;gff}l l o ?E)I ;%h(g.élw Gfre 8,

10. 20 3?@@3—851]2})-45808311@& Ot 9&)" G F d %!!7? 72 (d,
11- 1); {,g%? @%};m anéfm( Fi@qi pH7V5[102’D6,67 ¥ ABE e PAEPAN 31 -
H); 7. 3PPOYETY | (s HsAfl:A b onicidhsdes (Tﬁm NR-GNS:

met hod &01R1T94’82¥3$ﬁi W’n‘TH?E‘ 1122 mobea% ) ang, 4 %ﬁ?@%&p’%
éh(4 aI f@ﬁIKtlb ) canheftl ampm)enﬁ-umla]b? at bdsun 4 ﬁnndél/;g;gp n%&%e

em cal for Mﬁa% 8. 184 folldviiag bsilternd a ey 04919.

Sy nt%es'(gogmeéz%“o;%}b%%g 1 (? ga%q%’etﬁ@ pHS -8, with optlonal addition of
phenyl ardengpliGatiie: Udr 2500pM ] enyll ne 10 Step

1:2,4-D x'r‘allé?ﬁ‘Baécfnf(é)léﬁa/grméw mxaataeaﬁﬂbsphww@%%?ﬂ%n de (2m) was added
to 5- fI orouraci 7.688nmml) fol | owed by phosphorus pentachlorlde

(3.28g, 15. 76mno|) the m xture was_heated an rr X
hours angefef®ry &édsemﬁﬂiytphyﬁobgcawdgmg’;sgleﬂh%g% f?% Py Isneth B ?1%1199?&& A

ori
' Qj_sl oW y h ol.j edsi D Eentre 8o ﬂvﬁ*bmrlOrtoi@ml\éRf 25 Kyueous
]%E%@P e end/ wtﬂgg&%ﬁ et her

m xt43r e et h 0 hﬁ'ﬁzﬁ]gam d:o l&yers
wer e corsii mdd, amd/dsdrmjcﬁmcﬁw | um %ag%)gﬁ%;&ﬁé Joll pwed by
sat urat e 19}\4&%9 fé;’gg N 90 insler. (0TGN, sml(ecg Mgwraﬁﬁiya%yo é r°Gm Sul fat e
and then tri‘te he solve % m&&x@ﬁﬁﬁabpmﬁerablymﬁerg to

| eave a epngensagonpf W‘i‘llc'i? 5T

cr aI afford the title conpound
20 (1. 224 sele@5fromEhe goopponsisingd 1yt1j’§ l/\?rtsiﬁg‘liﬁé)further anal ysis on the
- next step. Step 2:(2-Chloro-5-fluoro-pyrimdin-4-yl)-phenylam ne To a
sol tt% on of 2, 4-Dichloro-5:.fl Uor O- Ry qhﬂ@c(,ﬂdlﬁ&ﬂga,lloaa@mn’bi@dmgpf
di net hylﬁlmhfrmmoftilgﬂf)se%s%%ls&led ani{ine (0. 301”%51 1{9? dic 25
ethyl diig | agrisme %@a@w&m&r@gmdkgmanal%ﬁ‘@s 2 tém;stl rre at room
terrperatur or 18 hour, ,{‘?l P{a&& Yessitae nuEhadingitichsodidrspppert et &fe

at anmoni u

20mL) awhRERdRg SPPTIPL |
|( ayer ) r 2M@ﬂ117531ﬂ1$q usd @gum@g,é}e ]w&ée \R&E‘?’ég DV&%: ng Px%?e?{g%kﬁﬁaﬂhlﬁéﬂe 1Qngan| C

st g B 530 Br A
t he conbi.ned or AYEHS € ¢th Aphiticwatesprag ped ¥ di um
chl ot dé 1?‘16‘5‘?@5&%%{&& Fied with anhydrous magnesium sulfate. 30 The sol vent
was renoved by evaporation and the resulting solid subjected to col um
chromat ography (silica, ethyl acetate (0 to 20%/ petrol ether) to afford
the title conmpound (0.532g - 72% . LCVS: nethod A, RT=4 67mn, [Mr=2241.
Step

3:[ 4- (5-Fl uor o- 4- phenyl am no- pyri m di n- 2-yl am no) - benzyThcar bancti caci d
35tert-butyl ester WO 2006/ 134056PCT/ EP2006/ 062984 - 32 -

(2-Chl oro-5-fluoro-pyrimdin-4-yl)-phenylam ne (0.087g, 0.39nmmol) and
4[ N-Boc am nonehtyl]aniline (0.087g, 0.39mmvl) were mixed together. A




Fl ow Rate Sol vent Run Tinme A Anal i iti “ '

! _ _ lytical positive 7mm ANL_POS7.Mlinl/mn
?3% _Sm n 55205/% MeCN 2. 5- 6mi n 7 mn o WO 2006/ 134056 PCT/ EP2006/ 062984
gy ol\/ECN B Anal yti cal _p05|t|velon ANAL POS MIm/mn 0-11m n

- o MeCN 11-13min 95% MeCN 15 mn Table 2: Abbreviations used in

- chem stry protocols ag aqueous d doub] et HVSO di [
( _ _ I met hyl sul f oxi de r
HC1 Hydrochloric acid HPLC high pre‘s%?uTe | i qui d chromat ogr aphy LCIQ\]/BgI ?mui d
chromat ography - mass spectronetry m |
In a preferred embodiment, the binding between ligand and enzyme is a non covalent,

reversible binding, e.g. via salt bridges, hydrogen bonds, hydrophobic interactions or &

combination thereof.

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

enzymes from the ligand immobilized on the solid support.

Such methods are principally known in the art and depend on the nature of the ligand
enzyme interaction. Principally, change of ionic strength, the pH value, the temperature or
10 incubation with detergents are suitable methods to dissociate the target enzymes from the
immobilized ligand. The application of an elution buffer can dissociate binding partners by
extremes of pH value (high or low pH; e.g. lowering pH by using 0.1 M citrate, pH2-3),
change of ionic strength (e-g. high salt concentration using Nal, KI, MgCI2, or KCY,
polarity reducing agents which disrupt bydropbobic interactions (e.g. dioxane or ethylene
15  glycol), 6r denaturing agents (chaotropic salts or detergents such as Sodium—docedyl—
sﬁifate, SDS; Reviéwz Subramanian A, 2002, Immunoaffinity chromatography. Mol

Biotechnol. 20(1), 41-47).

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

antibodies, see below).

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

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

25 preferably also occurs under essentially physiological conditions.

One advantage of using a compound of interest for elution instead of the nop-specific

reagents described above is that not all bound proteins are released but only a subfraction,
est. Consequently fewer proteins need to be identified

prefei"ably the enzyme class of inier
30 by mass spectromefry sesulting in faster analysis and more analytical depth (sensitivity) for

the enzyme class of interest.

The skilled person will appreciate that between the individual steps of the methods of the
invention, washing steps may be necessary. Such washing is part of the knowledge of the

35  person skilled in the art. The washing serves to remove non-bound components of the cell

lysate from the solid support. Nonspecific (e.g. simple jonic) binding interactions can be



multiplet mns mnute mol mllinmle N Normal NVR nucl ear nmagnetic
resonance q quartet RT retention tinme s singlet WO

2006/ 134056PCT/ EP2006/ 062984 - 34 - satsaturated triplet 2. Imuobilization
of |igands containing am ne groups 5 Nys activated Sepharose 4 Fast Fl ow
(Amer sham Bi osci ences, 17-0906-01) vas equilibrated wth anhydrous DWVMSO
(D nethylsulfoxid Fl uka, 41648, 1120 <r 1 nml of settled beads was pl aced

ina 15 Fal on t ound stock sal uti.on Su 10 an DMF or
DVBO) Y {5t e B SRR eT dRtoEsooF dRo M e, é&‘f“‘éé‘ W 1%hs 15
pl of trdoatdyhasisne tiShedufiE:. 0886, 99% pure). Beads were incubated at
room 10 tenperature in darkness on an end-over-end shaker (Roto Shake

CGenie, Scientific Industries Inc.) for 16 - 20 hours. Coupli n%ileffl ci ency
i s det erffteretic byutiPL Or cNGACHEACR SHMNHSSE HWp@IWeﬁ@psﬂd&ee@rew Bat i on

Wit E saM ROL Etla@gﬁlnaﬁ]te rEIRAE %Eli’t@aﬁi athdhed@niuhh@etnds RY &is gﬁibn& hakigy nanrer

ni ght ed beads were stored .i ano i at or
bi ndi ng%ég%fql’élrﬁlpp‘i% Taie Jopgpin it ﬁjﬁﬁrg‘ﬁf ﬁ?@%’ﬁ&’sﬂ ) nfsaﬁoﬁfmn%dc aﬁ%lo%‘(yl
gr oups colunihthecre}efmdrrdaemé rean do upleetedimsdenturba slowtioowgh- i orsetibe suwwpet sed

\HS- Sepf}ggtgﬁaﬁf HeRge %ﬁth(éﬁﬁgeﬁ’? Ehehly) Oﬁé@gé&ﬁlg dal:0)an WASRLAY Of

ose faor, .a
st andar csenewmn fiep Fushcs ison lq MuSagtippapagd %@%Ws@%@é@?asﬁf B#epridYi ded
in 130prAPadI&d as ﬁat’nj‘ﬁte@@ﬁivaﬁl GRENeRb b 6 b hed 2Stsoid ippdésh tabe

beads 3 E h 10 nm h DVSO
(Earr;t h)}f‘%%%a%ﬁrﬂbe éf’ﬂ%ﬁte%&%e Saﬂ‘%‘%% ng%lgdlorg%ﬂ;eugg?]‘%{glr 19 EZat ion steps: |
_mn, 1200, of i tgg%%rajas%g?ﬁ{s@% olE: thglefct%ﬁ%ré gw%ﬁz&mt 'gtcg o an'dlggenous

{ sol vent "was ep res
vol ume @ﬁﬁa%m(éﬁolbglom‘/ls@ well 35 ihe Ré@é%ﬁl peE kRS Nlelsrdu@dl@ ﬂlihllse@bémm s

desi gnedief@hed HileiPeAAR. d?«ﬂj?ééﬁl;e %nﬁ?}éﬁérwifychfaﬁct&%d %y}ﬁﬁssb dﬂ%

NHS jgeads have a capacit her ef ore A)rev
shoul d Kelrenahivelypas thyoushont hedisclosuremlgaprassipl mtower@ﬂnéhlmcmra@ténwon

Am noet hamokpeaifit BhiiydEaediraded@gaihiie hadtpdaivet aizyhﬁnbmoémteﬁhﬁn&hgt ure.
(200 mmol total) (10 x capacity of 1 inL NE|S beaus) - 9.66

L 16 56 PRI noet hanol (2- Ami noet hanol , Al dri ch, 11 016-7) to(tot aI 160"

8 492MEth enedi a Fl uka, 0335 t ot al
40 jtrm|T)h.e lé?ntl@a?l?% Of.PZO*W}“Fr i C’(ﬂf‘%}&‘)" [%PV b uf%eé%"m%‘@g)lﬁﬁre)
M Xxtur e kobtvh b ehespt QSﬁleimheﬂmatFﬂhawé Abxabrtltcaia@hanssiﬂés $50-848, (Mgt &-,t o
washed/ rgsyispe Elg grot?eq@éj%nagkgs &ﬁé‘?acﬁrem]aﬁs E@é&ﬁ%mgwem%ﬁmévlﬁ ofoom

tenmperature on ver-e ProB coupling. This
pr oc edurEoghsBEstIHT0, ﬁé&ﬁl’f’%ﬂ@ pifwtiet Tpatied s therxamRle s¥dfon and 20coupl i ng

occurs in-situ. 1. D ssolve PyBroP (Brono-tris-pyrrolidino-phosphonium

(VP O HRETUS e BT SFBAPSEY 507 Th ﬁﬁ%fu%f%ﬁ&%f e
be osed cbeiutedpbmdmgr;mrmsﬂafor 2xanipls solzyme 3%bpihits of s@iffodd pragipdlechy Pani ne

( (DIEA) g ARREYYS of 1Pak-8 INGRALIALERANFAAGEM 3. Wash 1 nL of
reverse(':ll 'b rrEs Wi t%ﬂz@ﬂ QDIV%O é.%QCent rp?(f‘)ugatl onestep 1 mnute at

1,200 rpmr oom t errper ature. Discard supernatant.
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).



304. Wash reversed beads 3 tines with 15nL water-free DVMF. Centrifugation
step 1 mnute, 1,200 rpmroomtenperature. D scard supernatant. WO

2006/ 134056PCT/ EP20061062984 - 36- 5. Suspend reversed sepharose beads in
1 nL of waterfree DMF. 6. Add 100 pL of Diisopropylethylam ne (D EA)

sol ution. 7. Add conpound (1 gnmolinlLijgeversed Sepharose beads;
corresponds to 10 gL 100 nM conpound / nL reversed sepharose beads) from
DMVF-solution in the required 5anpbunt to the beads. 8. Mx until a
honbgenous suspension is obtained. 9. Centrifuge 1 mnute at 1200 rpm at
roomtenperature, renove 20 gL supernatant _.and dilute.ip_ I no
(MeOH) f oviulimie assays Crnpe Reifarded B%lﬂ&?@f@%ﬂ%‘i’@éﬁs g1 pars o ]%Ag%fﬁ}p d{%&%fa
PyBroP sQlghitkiOfhah ridsheslspenshoymananily XPadaien al.1 8ietwerie Hsefew € ni ght
on the end-over-end m xer ateroom teMper at ukeel2en Gapidiifdianchoni B e at
1200 rpm Fﬁ¥§6ﬁW?&W6e¢§gﬂ?é§’?%%%é%ngg{gt suggnafantiggggﬁilute in

301. . EL rfiebtoanisl Edivb0Mvid e Tetven doupieaPigss: hetlorar UbpL al ysis. Bl ocking
of the beads 15 1. Bl ock the beads by adding 100 gL 100 nM NHS- Acet ate
(see bel ow how to nake bl ocki ng reagent). 2. cuba r-ni §room
t enper at l}rrj@S"oﬁSS?Yﬁecaé*rf&tde’r b ﬁ?flﬁﬁﬁe%ew A @’aé’ctﬁic{r?g?? %%% g‘ﬁ%@l\ﬁ@ eg t] %gt ed
acetic achest 20kt Rxepas e aRPsenMp@ctarsiaonsal of @AW MHSTE suck  as
acetonitrile .5 ni..of G 2 wagdal aMolnesidte the bd0@wrMiMdSHand
DCCD in é}hﬁﬁhﬁﬁﬁ%‘f%ar gle%f)%%lpl\ffi ge%%vg F_>§rS 1 ,iogL ot al . vol unme NHg/ DCCD mi X,
add 19. 4 pebing itq phiphoetdtion stites itk SRetIAF BYE %sgvﬁmwm,an TPBOBEIFHH0) .
4-MXt@%%ﬁﬁmﬁ&m@ﬂ&ﬁ&Wﬁbwmm%mmmmmeManMMWQms
of the urea 25derivativeg). 5. Al the reaction . | Lidd HO9My3648.-

("t enper at @g%S 0 FEe 13%\92%36%9% alberjfggye jf"ﬁr?}?lhgtrc%osg@elg}&aqv@&m% ’

- 2006/ 134@536F%T/ EP2006/ 062984 - 37 - Washing of beads 1. Wash the beads 2
times with 14 ml DVBO (e.g. FLUKA, 34869 or equivalent), then with 2 x 14

mL i sopropanol (Merck, 1.00983.1000, .pro anal.ysis)... i . sn 1
mi nutle atAceoming hi arcfeehrobeigrcat of ébe ﬁtﬁ’ﬂi?\%‘%ls%%ed%%gﬁﬁét sy epas

et ween shes.
5 2. Res @m@g%kggrﬂqmmgéh%%pbﬁ cl:iﬁxait&ﬁlahlfgﬂﬂmkymo, m@tm‘mﬂﬁ?ﬁ? or
storage at -20C or uyse i nmedi ate .or_ Bic SRGk it iigedthte of
| ysat es. aq%lb‘}l%m%%‘mﬂl%l. %W%?‘?“éﬂsreﬂgté i anglg%géﬁplgln% pr_oitog{:tgl s DOCD 0
Di cycl oheixyeaiteodhtmiate, 1) Hnibissoponmyfite PyNEIAAe CIBMEE DPHEETRA™ &P oxi de

DVF Di met hyl f or mapi de. N ; UGG Hnif e - PaBROA be changed.
Brono-tr ieg-%??ngibgicﬁ%q%ﬁggp%a%flgﬁyoﬁlexafel uor ophgg‘phat e TEA Triethyl am ne
10 EXfnple 2: Signal oki none

in this confext, a change in the expression: of the enzyme may preferably either mean that

1id ALY BRI Rlirry ol e R Sad

more or that less enzyme is produced in the cell.

By change of the actjvation state, it is preferably meant that either the enzyme is more
25 active after administration of the compound or less active after the administration of the
compound. It can also mean that the affiraity of the enzyme for the immobilized figand is
increased or decreased (e.g. change of the activation state of a kinase through
phosphorylation by an upstream kinase; or binding of the compound to an allosteric
regulatory side of the enzyme and thereby altering the conformation of the ATP-binding

30 pocket of an ATP-binding enzyme).
According to a preferred embodiment o1 the method of the disclosure according to an

isclosed herein, the protein preparation is incubated, preferably under

sequence,

embodiment d
essentially physiological conditions, with a compound as defined below, In con

35  only enzymes not binding to the compound are subsequently bound to the ligand, eluted

and characterized.



15 This exanple illustrates the treatnment of cells with conpounds (see
particularly the second aspect of the invention). HelLa cells were treated
with epidermal growth factor (EGF), a cell |ysate was prepared and
anal ysed usi ng Ki nobeads (experinental protocol in section 2.1) and nass
spectronetry. - The. preparation of Ki eads is described in Exanple 1. In
parallel the cell |ysate was subjected to imunoprecipitation with an anti -
20 phosphosphot yrosi ne anti body (experinental protocol in section 2.2). and
anal ysed by mass spectronetry. The.e i@t e &bQ¥&eIrd hatinkinnobeads
i denti f pceirdingfy é@rﬁfﬂye%%?*éoq}‘[‘&ﬂ&s‘)z%he(%{hﬁg%é%ﬁé%gﬁﬁ@ ed 1o the
i m"runop%t%g 13%5@11@1@;@ i@édhf%fbdt prefcFatly endy pssezglm?am?&f% ch;e EP20816/ 06|2|984
- 38 - 1." Preparatijon of t i I : el _Thysat@jense, dnly Ce
cul t ur eccaitions.aurbs porgpor el FhaR P i @%@é b Sk ATeGamTY e
Cul t ur ea@héﬁﬁ&ﬂlﬁﬂdm@tm@mméamme%@% e U ? out L-Arginine
and wi thout, L-QJ utam ne; Pronocell C- 75280), 10% 10 di al yzed Fetal Bovine
Ser un (BHFEET2$6400- 044), 1% 100x non- essenti al- ami no aci ds (Canbr ex,
- BE13-114E), |roM Sodi um Pyruvate (G bco,.. 11360- 2 din ol #t1ae8dne
(G bco, In%@&ﬁbrfbﬂ%)nbodﬁmgﬁpfﬂmﬁhoqg%gﬁ-d}ff .‘hffq*r?ga%l?& Ar g%i?ﬁ n%; gig%rra,
AG969) A(l %%goér 't@%%ﬁiwﬁ@f@m@dﬂﬁmbﬁﬁic@miwhbﬂm eompepnpjadicatey RO HEE) at
37C, 59 215 Cel'T pr opagat i on. Af.rﬁgr%gﬂtg o3tk f26a6kRad seprf bithicy in a
15cm di siymedh boingetrtarggipf e gorppoupg- 157 urther growth. Cﬁllfll S Were. split
by fir S{.ﬂﬁ@%ggogt%g dlsBB s bpaE Rampoind@dipetestHENDE Hizatd Pribs We R el 1 s
wi t i 15 uf 1 e;@gg beO g %é%c?@%@l%li ik Gibatee Mithathe ofmph@dPBES t he
cel | s weraynte{hiEHed? ST RE gieate by addi ng Ztﬂt-ﬂﬁ%%%if&‘tﬁ@;[ﬂeﬁ%éﬁi on
{ (G bco, 12530005401y pett {Hb compivatidhag sempeiet BAE thg @1 plate for 10 minutes
at 37C. After 20 detach gglobisof (8 dzyiERhG VooV BrSEredi um (see '
above) M@%ﬂme@%i%c%%ﬁog{’ghﬂﬁﬁL gf this solution was put on fresh
- 15cm plates -and 24 nL MEM nedi a (see above) was added. Pl _at&s wer e.agai n
incubatgfl at -37t§afﬁ)/ f;ggdgﬁbbahﬁehmﬁeéh&mNdméﬁmMﬂ%ﬁ% h@@mg_zﬁragfé\ggl_ 25
EGE ! r e 2RI, er% s. One day pri.or %Cgeetn{n ﬁ@&nt of the cells with
- Epi der mad peefopmict afasrediong E@ﬁﬁﬁrﬁ‘égh@g gr owi rre%g&gazx I gnrgplxqg%tpy '
aspirat i,Q Saﬁglglgwﬁnttofmeqiardvﬁl\dldibdimrﬂl%%%%@} ddet exceq[l) t hat
the medyur was, SUDRLSMEOIPGMidilsd: Liokhl ainafiow e Secxmila 185y (it cad of
10% FBSHreperEk St rei'ncubated i n this,sbanvaliep.dR disfpRyBfAight at
37C, 5Y@@noléulerScresing StI&SHK Badems gh2lq ngéﬁher%ctgnegi nant,'50, yumn EGF
(Bi I - b added bp maeh kbwstsphet @NCTANARFCSE oricen ion =
150%5})%1”%%?%#%%?0 g ob o

|.at Le, idcubated at 37C, 5%CO2 for 10m nutes
pri or t@eh@lpp@gfaﬂ?@bml@@eszgg%g%%m EP2006/ 062984 - 39 - Cell

harvesting. Cells were harvested by pouring off of the EhGF-lcont ai gh:eng _
medi um shi each. <5 : @ gisvliobire Iindin i fethe aligtlPRS ukFer, and
scrapin ?Pémg?%ﬁjéew (EIEO(% %d&%%gl?é gool i %‘ﬁt n ti ncto‘r,vﬁﬁrt-hé Q @%&@gﬂgjel | s. ‘
The cel isovigive dfranshpeunddwhiehds SUBPEENC FAFCEN t ubes ecwnﬁ\g'%j' nson,
[ 352Q70) a%gchﬁl%%%g #}ggsgmf @iisc13Qur ] stk @scomtpoib®Gan peneveryanplere F&IFLI i f uge
3SR The "supernat ant was asy%ifrgéeg and r#@@oxﬁ&uhdﬂﬁs! yPLrfavasn fRSmgpaeaded in
50 nl i cblaioligtePBEwBltReFZYRFT TN Ti'T ugati on and aspiration of the .
super nat gt , gl liaReY beisibMreeffeitckl y frozen in |iquid nitrogen and then
stored at™-80C. 10 1.2 Preparation of cell |ysates The HelLa cell |ysate
was prepared by mechanical disruption in |ysi d &nane
gentl e d’@ffdiabl)orssidtdﬁalpomﬂﬁﬁlwt?dtéoﬁt?‘ﬁg{%?’e@gﬁ%{n unfcstgr{qd(lgllral'lt1i of  prot g ns. 15
The f ol | owing s% cHEESmpaindsedr mnganicTﬁmﬁbetlhedng%sH’@“hlﬂr?fﬁrﬁt}l af™f oom
t enperature o% C .t (ﬁ&an tra Sglesﬁlahirﬁﬁlléguﬂe@oxﬂp&inaﬁfr&f@ﬁablyesmqmﬁg t he
| x | ysi snjegwes; ofegRis dU&s; H "5y "enough to.be used ern%h POk 5@, Bha100
honbgeniiz aehtifibd Siertnhdrcon gdiyrayLon@nghg I COTpolts L% d5™8 75500~ 7000 r pm
at 4C in the, col . LRknédhe honogenate into precooled 50 m
fal con tRIBWL 1F%§%‘%§%gklﬁ%#8%%%§se on ice for 30 nin Spin cells for 10 min
at 6000 g at 4C (6.000 rpmin Sorvall SLA600, precooled) Transfer
supernatant to a UZ-pol ycarbonate tube (Beckmann, 355654) Spin
supernatant for 1 h at 145.000 g at 4C (40.000 rpmin Ti50.2, precool ed)
25 Save supernatant (renove and discard nost of the lipid |layer if
possi bl e), transfer supernatant into a glass bottle and store on ice
Determ ne protein concentration by Bradford assay (BioRad). Typical
protein concentrations are in the range of 5-10 ng/m . Prepare
aliquots in 15 to 50 m Falcon tubes 30 Freeze aliquots in liquid
nitrogen and store themat -80C Preparation of 100 m Ix lysis buffer with
0. 8% NP40: Conbine the followi ng solutions or reagents and add desti ned
water to a final volunme of 100 m: 20 m 5x lysis buffer (see below), 100

e ——— P B e e o o v T v 2 v e o o —— ] v—— e o o om T rm m om m



Stock solution Final conc. in 1 x lysi.s buffer Add for 115 x lysis buffer
Tris/HC1L p117.5 1 M50 nlVvl 250 m dycerol 87%5%288 m MCl2 1 M 1.5 nM
7.5mL NaCl 5M 150 nM 150mL Na3vVO4 100 mM 1 mM 50ml These sol utions were
obtained fromthe follow ng suppliers: 1IMTris/HC1L pH 7.5: Sigma, T-2663;
87% d ycerol : 'Merck, cat.no. 04091.2500; 1 M MdC 2:- Sigm, M1028; 5

MNaCl : Sigma, 5-5150. The 5x ceitentrated |ysis buffer was filtered
~through a 0.22 tun filter and stored in 40. M 10aliquots at -80C
Preparati on of stock solutions used in this protocol: P%gspara 1on of
100 MV N3V Qhast Pelecsed utd preferdSy Dios suipis ronuglog 3gds FrafeidRd-i™a stil | ed
water. 1) Adjust.the pH to J1Q.Q \¢si i 4008 DalmbleNrEktrat lcds MatC100 The
starti ng}n‘ﬂ?-i’“g# ef‘#‘l‘@“?dﬂ@ﬁ?ﬁl%r% %@gﬁzégg?]eaﬁsol u{i 0 iy Vasypyi th batch. At
pH 10. 0 Dhevenohart ipoafervid lesstibany K0P iy and 3HOSEYE e“?‘ﬂggsg%%?(? on until it turns
colorless (approximately 10 mn). 3) Cool to roomtenperature. 20 4)

Readj ust the pH to 10.0 1< Qb ERS rdataNt B Moty lage) ublil@tion effai ns
cor okl ogs "Mt r?éP‘:‘bTéq‘“@t"g%??iﬂé%gﬁg%m%.ﬁ% WO 2_006(3/ 13340%%&{1@20%?/ 062984
-41 - E(hmﬁébﬁbgtdiﬁfél@mvmeﬂm1 e0tit&BGhat] arqiprayider 9r 2 B WaPRF t at@“aga%eze

- aliquots at -20C Al iguots . - i@ reseindividualnemitles,. ardér gpbe at i on
of 500 ﬁ%&?_ﬁ‘r\%ﬁﬁ%%ﬁl{?ﬁo@ 10 13'81%%&55&%@3%3& 21. 0 %@F (& t@g%gl)y in 500

m. di st ishhedmegtrevide ﬁirlat@idsﬁ%liﬁFﬁWntﬁr%%ﬁ‘ﬁ“édu& s ??’:%?Ie]_r and store at
I4c Plr e%@gieg%ggog&%%@ﬁ% u,?_-L i)v@ms or spoWieom hurfge thyt NPW@T( @1@@%@5} .

gepal - , catatogue : et EfcfitRd Lfbtémia g.
M x 1@onsiospayngds othat §?‘bﬁ’§ é‘%‘i‘{‘}t }ng(h rg%ﬁgg%o%h?leh}ﬁ%?gtrﬁ% ﬂF?rep%l(r;-ba%i on@of 1 M
DTT sol e@Brinddbsehytn 2. High-tD0TEhEBN Gbion. ddieh sy identiieation 61 ) ?ﬁ%o m
distilled water.. Fil.ter.saq Li;ahg' L REaive RoBparhdpm bic lramdlyddentificdeze 400
gl al i quBPETEt @%éi°Wf§%ts C—éalﬁ’%eer or .fo? 1 P58V Al ”éiPx%r Be- '
Bi ndi ng duedc tthelbrap0 construciaen: d¢PRAE 8? Y elclﬂnﬁo%eags %l mg%bl i zed
capturi Whgga%gggsigﬂeﬁ@yttﬁ@g@ﬂéd artisegat e The ki nobeads (i nmmbilized
capturirg Tirgands) were contacted with cell |ysate prepared :
15 : '

Examples of the conétruction of libraries are provided in, for example, Breinbau.er R,,
Manger M, Scheck M, Waldmann H. Natural product guided cqmpound Iibrary
dévelopment. Curr Med Chem. 2002 Dec;9(23):2129-45, wherein nataral pI'Odl‘lCtS a-re
déscn'bed that are biologically validdted starting points for the design of combinatorial
20  Hbraries, as they have a proven record of biological relevance. This special role of T}atural
products in medicinal chemistry and chemical biology can be .h}texpreted in the Vllght of
new insights about the domain architecture of proteins gdined by structural biology and
bioinformatics. Tn order to fulfil the specific requirements of the individual binding pocket
within a domain family it may be necessary 1o optimise the natural pmduct structure by
25  chemical variation. Solid-phase chemistry is said to become an efficient tool for .thjs
optimisation process, and recent advances in this field are highlighted in this review a‘mc}e.
Other related references include Edwards PJ, Morrell AL Solid-phase compound library
synthesis in drug design and development. Cmr Opin Drug Discov Devel 2002
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 Jr.
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 le.ad
structures for use in high throughput sc;‘eening assays. Collections of small molecules with
35 diverse structures and "drug-like" properties have, in the past, been acquired by several
means: by archive of previous internal lead optimisation efforts, by purchase from



fromllelLa cells under conditions that allow the binding of the proteins
inthe |ysate to the Iigands. The binding conditions were close to
physi ol ogi cal by choosing suitable buffer 25 conditions preserving the
function of the proteins. After renoving non-captured proteins through a
gentl e washing procedure the bound proteins were contacted with a test
conpound which led to the elution of proteins. WO

2006/ 134056PCT/ EP2006/ 062984 -42 - 2.1.1 Preparation of DP-buffers Table

5. br eparcatr%%@tfprﬁ%rs aneﬁ)%fvf 1%{10§Lt§5 B&es c§fe@ﬁéﬁlssfélli%kﬁncézrh ﬁx@@@m. in1
x lysis buf 5|s uffer Tri / mvl 250

m G ycerdFhosgi,se %@qffpuw@e}bz Wi SFEE 5 afs DW%S@ mw%*a i
Na3VO4 1QQmipdheht riﬁ/ltﬁé)pfﬂcesb&f’l'mﬁ SxadDPetauthifonr tm&lédtlbﬁ egfeiibridyr dasggns Go22 t un

ron LR S L1 G BB 400 e 05
d ycef ol cpiiangk an amam@gae@ Pgpetentd 0banepso) Scrqenelgmnwfg 2 S@ eculie

M 1028) ; camBoiMd GiPagadsP ARple BbldAel tekdoviag shb’stdﬂﬁab@ﬁ guhitper e
pr epar ed: x DP buff fo bead eqw l'i brati on) | x DP buffer/0.4% NP40

(for bead? SHEAVEF BYatle® ﬁ “first wash step of beads) |x DP buffer/0.2%
NP40 (for second wash step of beads and for conpound elution) 15 I x DP

buffer/p t ease inhibit f or r Yy i
pr ot ease ﬁ‘ﬁﬁ?% ?Oé?p({uﬁ%ﬁ %?as( o EI tér‘\ut%t‘(’]feit/se?’g%é gf%ﬁ %%T%ﬁlﬁ%lem?g%g%{ﬁ
pr ot é&s e(dcodridiigt toranoemdiqdanbnt cridbhehﬂgi%glr@%%tbe tq_st@?@ ®agyntiqngl egryme

buf fer/0 4 e S86RAGd ﬂfa@b&l Be hisdd @fushep) 20
Exanpl e ?ég{g]sl\lrlfeg{ﬁgtﬁgj‘gﬁ%oeﬁ&gk}ﬂ%g 2%&,8(&/9%4% NP48 100 nbi ne t he

er/g %

‘ fol | ow ngh%@ﬂt@rﬂeo‘ﬁ§sea¢ﬂinﬁcélé€%n¥tslsaPr?éI nirgded &3t ithed %%{Pé‘PnLPJ 822 FMHal

~vol ume  ofim}Q@hd¥copdr tht pgedddididsbar, 5 nl 0.5 M NaF, 2 m 20% NP40, 100
id 1 MDTT, and add di stllled water up to 100 m. Al buffers contain 1 nM

DTT final concentrati on.
15 Protease assay

- An exemplary protease assay can be carried out by contacting a protease with a double
labeled peptide substrate with fluor (e.g. EDANS) and quencher chromophores (e.g.
DABCYL) under appropriate conditions and detecting the increase of the {luorescence after

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).



WO 20061134056PCT/ EP20061062984 - 43 -
2.1.2 Washing and equilibration of beads The ki nobeads (Exanple 1) were
prepared for the binding reaction by washing with a suitable buffer and
equilibration in the buffer. 5 The follow ng steps were carried out: 1.
Use 15 m Falcon tubes for all washing steps. 2. Use 100 pl Ki noBeads per
experinment (settled bead volune): mx% equal anmounts (25 td) of each bead
type coupled with the following 4 l'igands (coupling density of 1 pnol/mnl):
Bis VIII (CzC00001056), Purval anol B (CzC00007097), PD173955 derivative 10
(CzC00007324), and CzC00008004. 3. Wash beads two tines with 3 m Ix DP
buffer and once with 3 m |x DP buffer/0.4% NP40. During each wash step

i nvert timle® Brfind dctiesy agsenfor plotaiekipasad nut es at 1200 rpmat 4Cin a

Her aeus centrifuge. Supernatants are asplrated supernat ants and di scar ded.

After the | ast washing step prepare sl ur me/ vol u W th |x
DP buf f &rjeflyAvdlagesqringabejedipegtifs %*B&Fﬂé‘i 1“6%"%1“‘0 %M ‘éf§£ tP“’IS’y?S q‘?’)as The

cellslyga eLag dgpCiridbad aungResphesiosian aflibRly. Wasthprrepaoe dréweds, Hbe bi ndi ng

reaction ut.i on U|tab r

centri fHB‘é%‘P%rﬁkE"fié’ﬁpndfﬁjénqSZ? fhé’vm hgs#’g&gfoﬁ%gwer e aIlre érhlgteéh EQH%I%% Use a

vol ume ﬁfﬁxeqioﬂarizmtmrmbr(imm@ﬁ 8f SGh%ngﬁedF%%lW“ﬁ’e We&%@i”i Heht . 2.

- Thaw th?ghm_ﬁate quickly in a 37C water bath, then keep the sanple on ice.
3. Dlu elysatelnthefollowng way: 1) dilute lysate

with | x DP buffer/protease inhibitors to reduce detergent 25concentration

fromO. mﬁn@u@m%&\leﬁéﬁ caxZ))e diohﬁgn&ed s atreodi fipdt indirechiforimal. xA [Rofpsfemér / 0. 4%

NP40/ t i.bi t t 5
i B B R AT e

ecKknann, -
- 355654) antibody FieldBigea highi ptheammygam@ Whetb Lgf dt FUREEE 15 Hhﬁgglpgs 20 nin,
4C, 10 P 9% zg—el—léig Egocfug{ %mpe%& xpl"t}?g:ﬁoﬂhﬁﬁesuéﬂtl’ 6mbiyldiadgecptid® forShve -

super nat-an V\D 20 0 EP20 6 44 -
2. 1. 4 Bithedy %&@WWH&P@%&#‘ ﬁ“ﬁ ECT % rg %glﬁ é“e%ds from
' sec;g Onm(a210&s ol dmfzgmﬁpgig@ﬂeﬂommdﬂﬂdmmﬁi indirest] agseys can@saﬁféi torigentdy ep

L o T

Nonspec enpved

r educe dogic Mpmeeln d9%7, bAm;il wjochem. Qéénﬁi%gl%lﬁ?e@%% aB ‘\égls hvgg’t él‘ﬁﬂ ﬁe.rloz)_o-“

o] g%qu%gogg%g |n 15 mM or 50 mM Falcon tube. 2. Incubate for 2
hours at rof’ate on” ROTO SHAKE GENIE (-Scientific Industries, ‘Inc.) in

cold room 10 3. After incubation centrifuge for 3 mnutes at 1200 .rpmin
a Her aentss Cﬁﬂ(&réﬂcfeﬁtge p@[arﬁ:ﬁ]huwadsmyt cat ¥, adapted Réoro Ve Sypewitht aftcRaref ul | y

h l. h f L
Wt hout ok R0R 00N B DEN5, ropacifl; ARSTAIpRRRoRRARS LevBENRRiiCeh walums

- beads vphohplmerme drﬁnmPhwhﬂ‘@WW%lg@@d% it He %&ﬁaﬁﬂﬁ)ﬁﬂﬁﬁ}ﬁ 67F9e9¥\?3h2%

" NP-40. 45753 PRIDMASHENG; WAl £1901., 2000, J. BiemeihSérben. 6023480) POADPINBE EI%7).bef or e
proceedi ng 'w th next step 8. Place colum in Eppendorf tube and

%ﬁ"_centrlfuge themfor 1 mnute at 800 rpmat 4C ose coluy %évx%th | ower
|i-cbs 20he. compomdstidentifisl ipthe miethod apcordig tgFafim “NEIMééﬂ“s Bl e

Buf f er p( vtk Q988 ONBHQQJ (18id Wpanfiatibyy. f &’mslsﬂbseqdielﬁt dols:imﬂsﬁidneobfwat er
before use). -2. Incubate sanples for 30 m nutes at ‘g(fl %n I-ower
lid of sech oompaunds iseoftani doggleratashheraiese of Iﬂﬂﬁﬁ‘fEm‘i‘“?ﬁ‘ﬁB’fté “02’6’6‘8 (P
sepalr)atugro € ehid A PRadRs¢ - leﬁﬁ%eﬂérlﬁ)m/ Gibtiies. ot,ezﬂ‘.[)(apmgisaﬂxoﬂ unj@ﬁea':] ani de,
i ncubat e 30 mnutes_at urey IS
reacti @F‘ﬁ‘téﬁéémﬁéo f}ﬁée%qlkﬁpgf’%gh EqURRL Oéﬁﬁ{% gﬁ@@e@? @l?)&rrseltco;{y

anab ysifsliow-WosAikis1 34056 PCT/ EP2006/ 062984 -45 - 5. Before | oading
sanples onto the gel, centrifuge sanples for 5 mnutes at 15.000 rpmin

order to. re at es il
sanpl e%feéerﬁﬁg%ﬂx&g %ﬂ"%a@?% ISrpyep gggf%ﬁhﬁ%%e?{g d a%@&ﬁ fo g ¥nt§%f

Pr epar gici presaft k@nmlmr@ ohaortei pwﬁer@lslﬁédwith] & meé,hogr a%ceebng P? dharht pEechf al |103
m\/INalv ck sol uti tol stille
vat er . )reSAtﬁf a&h%én%ﬁv%ﬂ%%’ Xa%” ﬁ%?gﬁ%ﬁ%‘@l&s 8P, Bt S e
st 35 t | pars@ikiofied inehsathownto mrﬂmemawac eoxgmlmﬂri wih AP &y &/ \ﬁplﬁﬁﬂb%(t ch. At
pH 10.0 the solution will be yell ow




3) Boil the solution until it turns colorless (approximately 10 mn) 4)
Cool to roomtenperature. 155) Readjust the pHto 10.0 and repeat steps 2
and 3 until solution renmains colorless and the pH stabilizes at 10.0.

6) Adjust the volune to 500 mM with distilled water. 7) Freeze
aliquots at -20C. Aliquots can be stcbred for several nonths. 20
Preparation of a 500 nM NaF st ock soliti on: Di ssol ve 21.0 g NaF (Si gma,
S7920) in 500 mM distilled water. Filter solution through a 0.22 gmfilter
and store at 4C. 25 Preparation of .a 20%.NP40- sol 4 Ofl:, A¥éi 70 g NP40
( Si gnma, Ongepabf @©aB30tibragt!s rﬁ@?llﬂ@??li?‘? Aol raslxgrflﬁ% g%fk \%g%geﬁﬁﬁh%gﬂgozo g. Mx
corrpl/ et gj&%]gg%sﬁ@% 1?%| Gtde® Rt Carididige tSéyp¥pedbyreJR. Hypcific 1 lb‘?sc;;‘) _
2006/ 1340 EP2006/ 062984 - 46 - HLePRY 2 inao findyl Bidast Gapleert i on:

Di ssol vepu#@rmabgm@?@F%ﬁﬁ?ﬁp‘?"éﬁ%?‘%eglﬁganumgrfhfgg% 0) in 50 m distilled

wat er . Riet TREL 39943806 -HF.ough 0.22 pmfilter and freeze 400 )11 aliquots
at -20C. Aliquots can be stored for several nonths. 5 Preparation of a

| odoacet am de staock solution (200 mo/nil): - D & id RERALef am de
(Si g, The gpyg)e Which paypcg %rtaétf:%e&%?rglrn?g t%ﬂ[gtngs@s‘%‘ﬁﬂ‘%?%ﬁ&% hr ough@%. 22 pm
filter gagktgd;]qggrg 40 oplupalcosiatng af a2BiBrseAl ¢ qrhwsehasf, Fe RYEFEd & or
several nonths. 10 2. _nmunopr.eci by 1N AURh 0 af Momcpdl¥e Sphaisfurassl ne
ant i bodyhesebefiesterase 2 BYTPETES aﬁd&kﬁﬁgﬁosbﬁot@ﬁsﬁe antibody beads 15 All
buf f er s abGREy1hs, 4 Beckiiasmn piEast, BaO|EHTBEFETIHEH 286 A I P Hivobi | i zed

antid hosphotyrosi ne anti bodies were identical to those used for the

ki nobead experinent (see above) except : ‘@@gg Afslred) gi L
1M oka®aiferablyi e PRIt 2 Kipgsey ,m%rﬁ%?)éﬁ%?%s Pﬁﬁﬁg}q%gr) vvagpaddeeg’ so t hat
(a final tﬁ‘eﬁﬂ&@ﬁtig alipRkigifke 500 nM okadai ¢ aci d was reached. -

~ Anti phosphot yrosi ne anti body beads(Agarose beads with coval ently 20

coupl ed reconbi nant 4Gl0 anti - phaos Lna:. } Yhdverad ¥t eoR@d from
Bi onol @mrmu@cm%@vcié-liég?&gg%gBﬁi‘ﬂ?ﬁgﬁgﬁg%& i br at |1 on gf
ant I, Pbos RARLYOSH P adable to bistfarivnk| bupfos plahyyes oisa BEETS e P |
: predﬁreﬁp‘% 1;1% gi hdi ng..reagcti Rah) i o 30kd sbeobméf er and
equi | i breatyines. Preferabdy, b h%?“ﬁcbl’ld%q&gé t%lgan{” ’QE%I}QA (E)égeit@ia%ggg?or al | washi ng
steps. ZnrlHxR of@@iveh cRid of alrpsphot yrosi ne beads per experinent. 3. Wash
beads two times with 3 ml I x DP buffer (-DIT) and once with 3 ml |x DP
buffer/0.4% NP40 (-DTT). During each wash step invert tubes 3-5 tines,
centri f Pyefe@bi30theiligendsis andnhibit of BIGSRFYRE in a Il eraeus centrifuge.
Supg%nat ?nt s aLe iaspi r at eg and di scarded. WD 2006/ 134056PC|T/ EP%O&E/ 0652984
- 477- After the |ast washi.n t 4 1 hE VipaM® i) aekivade u me
with | x DR B9rg @qu@?%b/@lﬂgﬂ‘%ﬁ%‘%ﬁg)e&@éf%a%]}aé%aar%gﬁhon ggf diluted cell
| ysatc Thgviesl | | ysate was prepared for the binding reaction by dilution
in a suitable buffer and clearing through a centrifugation step. . Use
a volunme of cell lysate correspondjn 0, 50 proft ei er i t. 2
Thaw t h@réfyslye dhik cinase n BT it %Ffeﬁﬁﬁh,%eﬁﬁiegguphémg%%?g % i ce.
L to ?ﬁP Diéi’fih& 1&1%%13&1%?&" evirm, t rervhilahdlowBng GIEG00087324t  Gnkalls o 1Y é‘%ﬁ di | ute

| ysate w i buffer/protease inhibitors/ okadaic acid / wthout DTI'
to redudeZeOB¥Y¥nt concentration fromO0.8%to 0.4% NP-40. Second dil ution
step: dilute lysate further with | x DP buffer/0.4% NP40/ proteasediﬁ 4

i nhi bi t Qr s/ okadai ¢ aci| i1 O, AT O 1t Oghi@aeiing figandl 3Ppr atdeien moaciie

concent %rﬂﬁh%q@ﬁn% r‘?ﬁ‘}lﬁﬁie. Wlfgéz]No?g& 'I9hé second dilution step is only

requi r edtidrospeng(set ExkaMRGAIEYr ati on of the |ysate after the first
dilution step is higher than 5 mg/m ). 4. Transfer diluted lysate into

UZ- pol ycar bonat e t ube_(Beckmann, 35%654)s_ rs. | £8%0-0i2l dibwri-inds{3)t hr ough
ul t r acerthei f 6§48 220 1’Pr‘§cﬁ ﬁ%ﬁmdlog%og _[5, ﬁhﬁ?gga rat or ﬁg%_ea%ﬁgé)eq%

ul t r acenfiidehdghyl]-2@-GmeBel-d HemparlerdreatPOx i 4tk -fatmIB?fpfO(?'. 2.4 Bi ndi ng
reaction.and. was h'? ”%ig%Sﬁt?oMisV@ﬁB%uﬁmwﬂﬁ $imisety the kinase inhibitor

ant i - phd@pfofyr'ésine’ beads wer coptaced %*]1?@31@)'&591‘1&@33'91 lyses e from
sect i on Sutéht SVh! BBgenn ?balalngﬁl bgﬂ’(ﬁii ffg"'%’f ‘proteins’to the anti-

phosphot ytashiechppdso dNaRalipeslid supbityndserin diafho PRIAY AP EERGIRA” by
gentTe washing in porder .to red . I 1M1 Jigadd 9 Civndriseribediit ut ed
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m or 50 m Fal con tube. - 2. Incubate for 4 hours at 4C, rotate on
ROTO SHAKE GENIE (Scientific Industries, Inc.) 30 in the cold room



WO 2006/ 134056PCT/ EP2006/ 062984 -48 - 3. After incubation centrifuge for
3 mnutes at 1200 rpmin a Ileraeus cetnrifiige or equivalent at 4C 4.
Renove supernatant carefully w thout | oosing the beads. 5. Transfer

t he beads to a Mbicol-colum with 90 gmfilter (MBi Tec, CGoettingen, 5
Cat.no: MLO02-90). 6. Wash beads wi-tH-10 m | x DP buffer/0.4%

NP-40/wi thout DIT and 5 ml | x DP buffer/0.2% NP-40/w thout DIT. 7. Let
washing buffer run through the colum conpletely before proceedi W th
next st dpcample 1. Accopling 0 thedissiesyrs, g sEpgsvien (indel ligsnd eéntlep fltfg‘@lg hem f or
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pr ot ei n byrmpss Gpedtronictyf GAM is e by the idspdticatey oF eTYerPadsPIss Phe use
?‘;C fj&@gtesﬂél é’lﬂkﬁ}e, t Iel%? BE leindifE pR¥i O thel GOk ! TiAbhaipt of prowdtypippdbiideds

fication and antitation.of .milti-pl { proteins
by 1 ocudigOEhE ot di i TEHITE FEPRon i Ge il fob el A EboEhaR 0
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identification 1 L des. 1 REnS Rt LHbidif BERcHAhera! 1 St
of prot é%%“&fp%’épt%{eep?’%‘g‘té‘%&%@?ﬁp‘ﬁ’gﬁt’%ct o de-%gjqent iii,,cati on date
enpi ri cakipeante toosefieanentiye ofsrrgbt PELet dhatonipic erC\?EHR’b‘ P d®€ t hat
uni gyel YaRaidemd iha RoRUEbEing kaned aGhotbdtpid ptmikS eTiprofboed,  reGteotypwi t h at
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or manudFPYISaY FiGded 1EF REFEThESTOHES DS CABEPPIHE™Y requenci es f
cont r i bukdtngiqueptidaeaiianapedlic ptatiedr pBrtby isgeunfi c, best
pepti de-to-spectrum mat ches according to the database search engi ne Mascot
(Matrix Science) are considered. 30 chlg1 def.injti.on g%ﬂgr %t eot ypi.c Blepti des
for a spespfding foropefarcdsapradipentiale GRUEKEERIS) HRSLERGIYY Popr e
f r eggencyor d peTlHeat ditEinBE Plot dbe pEesencer i the Cihdng apazther Titls hnatue
gi ves for each peptide_the ratio.. ] 1f 1 i L i.de or
any of tﬂﬁ@eﬁmifﬁggd%i SIFes Wiﬁa 8?18 (ia% %ﬁ%gtsfﬂrré%&%an yp }\;e\‘tab:agig sg%tn%pme
Pr ot eot yigkintifipatri ofespratan deM hadually thy same gralcosaus perties atppisgred &r 2
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protein ¢ on at | east ope proteotypl eptide. . VO.
200643405BPCTTERIHO A 0EYRY Perjifics f’gﬁe 3315?‘8%{‘8? rcmfo’gf’ OFF S afiv et

pr epar atchSAndy dndrhérebynisstiSpecte ensimé beinpaleysi 8 Re s1replns were
concentrated, separated on 4-12% NuPAGEO Novex gels (lnvitrogen, Carlsbad,
CA), and stained with colloidal Coomassie blue. Gel |anes 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 Chem stry
68: 850-858. Briefly, gel plugs were destained overnight in 5mM NHAHCO3 in
509kt Ol -1, digested with for 4 hours with trypsin at 12.5 ng/pl in 5nM

NHAHCO3. Peptides were extracted with 1% formc acid, transferred into a
second 96 well 10 plate and dried under vacuum Dry peptides were
resuspended 10 ftl 0.1%formc acid in water and 5 pl were injected into



25 used to query an in-house curated version of the International Protein
I ndex (W) protein sequence database (EBlI) Proteins were identified by
correlating the neasured peptide mass and fragnmentation data with the same
dat a compytpahef it he entries in the database using thersefbo@nsat ool

‘Mascot (Matrix Science; Perkins et al., 1999, Electrophoresis 20: 3551-
.. 3567). Search criteria varied dependi+fg -on whi ch nmass spectroneter was

used for the 30analysis. WO 2006/ 134056PCT1EP2006/ 062984 -51 - 4. Resul ts

"The results:of the Si gnal oki nome experinment are shown in Figure 2.. This

figure sherefrablg qﬁ@a:ﬁass @pecmfonﬁtrygmplymh dewesonsidny & iqnatiitais 1phmgiet, o r cl e)

and conventio aI i mun 0 r.egi i body
beads (rightPE (¥I eFE) ;fﬂi%gj &Iﬁg@e} M]%aﬁcm ; P&Lt g@a %fzﬁEZ%gz%jﬁfel ns
t

were: i derﬂuaflil‘@@tlom)f or [EAT visleavabirp laoaw%eée gty dagsind¥¥io St éki

(1 P) expepioplnk Rés!0681-698). 503 proteins were identified, 12 of these were
ki nases. Kinases identifr ed W th both experinents (commn ki nases) are
listed in the overlap area. The result shows that with the ki nobeads

si gni f i cafédoydingtoea ﬁmhasmefemdenﬂ:@dmmntthef sobid spOO ik selentedsiromdhpzondl t o

the anti - gg%gya% 34 m@#ﬁ%&%&x}s@ 6s¥%e£d§' (035 eals- acﬂ?zﬁteti%ﬁ{at&sb)?d

ki nases for r gac es arellstedlnthefo | ow ng
tabl es. Ilntemlhﬂlp@mandﬁel@eme%@ﬁ f20t ypi ¢ peptides for the |dnases
are listed in separate t abl es. TabI e 6: Kinases identified after

i nastl oy SEmn et [ERA IR0 g it e R SaeR m@%‘*’%’% ence

298, 19123r1%14ccezslem@yechnedval¢ntsmng rﬂeﬁtléersyblﬁémerwallawm effimiyeligandnt i -

“fication iInber of identified peptides Experinental
- prot eoty;yiﬂ“ﬁg e avaﬁ{ﬁh

e and identified 1 DNAPK 606 20 X 2 TIF Ib.202
6X3p38a34311X4CD1C21964X5TYK2773X6LYN '
Preferably, the broad spectrum ligand is covalently coupled to the solid support.

15

| Before the couplmg, the matrixes can contain active groups such as NHS, Carbodimide etc
to enable the coupling reaction with compounds. The compounds can be coupled to the
solid support by direct coupling (e.g. using functional groups such as amino-, splfhydryl—,
carboxyl-, hydroxyl-, aldehyde-, and ketone groups) and by indirect coupling (e.g. via

20 biotin, biotin being covalently attached to the compound and non-covalent binding of biotin
to streptavidin which is bound to solid support directly).

The linkage to the solid support material may involve cleavable and non-cleavable linkers.
The cleavage may be achieved by enzymatic cleavage or treatment with sultable chemical

25  methods.

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

30  active group.

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

35  Preferably, 1 to 10 more preferred 1 to 6, cven more preferred 1 to 4 different ligands are
used. Most preferred, 3 or 4 different ligands are used



67 2 X WD 2006/ 134056PCTLEP20061062984 - 52 - Kinase identi- fication

Ki nase Nane Score Nunber of identified peptides Experinental proteotypic
pepti de available and identified 7 2463 162 X EGER 8 FAK 1203 51 X 9
ACK 160 6 10 1C1152 65 2 Tabl e 7: Sequences of proteotypic peptides for
ki nases identified after |nnunopreC|p|t§£|on (I'P, see Table 6). Kinase
nanes are in accordance with the human 5 ki nase nonencl ature
(http://kinase.com) and Manning et al., 2002, Science 298, 1912-1934 as
specified in supplenmentary material). EXPERI MENT | Cl NASE NAME | DENTI FI ED

PROTECTYPI C PEPTI DE | P CDI C2 ALFPGDSEI DQLFR | P CDI C2
In case that more than one ligand is used, each ligand 15 preferably on a different support.

However, it is equally preferred that when more than one ligand is used, at least two or all

5  different ligands are present on one solid support.

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

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,
25 although identity 1s 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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chickens, cats, dogs, etc., and is prefefably a mammal, and most preferably human. In a

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

In general, the pharmaceutical compositions of the present disclosure comprise a
5  therapeutically effective ammount of a therapeutic, and a pharmaceutically 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 aqueous
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

procedures, as a pharmaceutical composition adapted for intravenous administration to

human beings. Typically, compositions for infravenous administration are solutions in

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
5  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.

10  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.. '

15 - _ ‘

The amount of the thcrapeutic of the disclosure which will be effective in the treatment of a

pamcular,disbrder or conditloﬁ will oépena on the nature of the disorder or condition, and
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

20 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

25 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.

30 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
viral or other vector, etc. Methods of introduction

therapeutic nucleic acid as part of a retro
35  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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ki nobeads. Ki nase nanes are in accordance with the human ki nase

nonencl ature (http://kinase.com) and Manning et al., 2002, Science 298,

- 54 - Table 8: Kinases identified after drug pulldown wth

1912- 1934 as peC|f|ed in supplementary material). IChQﬁﬁ@an%@ggflcatlon

Ki nase Naff®
pepti de avallable and identified Iden
DNAPK 6592 263 X IP 2 FRAP 356 9 X 3 ATM 113 3 X ATR 91 2 X 5 CDC2

11 X 6 YES 1747 100 X 7 CaMK2d 1003
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by any convenient route, for example by infusion, 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
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.

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,
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.

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.)

In yet another embodiment, the therapeutic can be delivered via a controlled release
system. In one embodiment, a pump may be used (Langer, supra; Sefton, 1987, CRC Crit.
Ref. Biomed. Eng. 14:201-240; Buchwald et al., 1980, Surgery 88:507-516; Saudek et al.,
1989, N. Engl. J. Med. 321:574-579). In another embodiment, polymeric materials can be
used (Médical 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-
863). In yet another embodiment, a controlled release sysiem can be placed in proximity of
the therapeutic target, i.e., the brain, thus requiring only a fraction of the systemic dose

umber of peptides identified Experimental proteotypic
kfied also in 1P (see table 1) 1

309



41 X 8 JNK1 1011 45 X 9 INK2 317 11 X 10 CaM C2g 811 21 X 11 p38a 1145

90 X IP 12 TNK1 81 4 X -: A
o X - 13 GSK3B 1408 81 X 14 FYN 1845 115 X 15 SRC 1780

296 -

(e.g., Goodson, 1984, In: Medical Applications of Controlled Release, supra, Vol. 2, pp.
115-138). Other controlled release systems are discussed in the review by Langer (1990,

Science 249:1527-1533).

5 Ina 'prefelréd embodimeﬁt, the method further comprises the siep of modulating the
the enzyme. This can be accomplished by methods

binding affinity of the compound to
by a chemical modification of various residues

Jnown fo the person skilled in the art, e. g.
__of the compound and subsequent analysis of the binding affinity of the compound to the

enzyme.

10 : _ : : : _
The disclosure further relates to the use of at least one broad spectrum €nzyme ligand
immobilized on a solid support for the characterization of at least one enzyme or of an
énzYme—compound complex. With respect to this use of the disclosure, all embodiments
as described above for the methods of the‘disclosure also apply.

15 ' o o ‘
The disclosure is further illustrated by the following figures and examples, which are not

considered as being limiting for the scope of protection conferred by the claims of the

present application.



X 16 Erk2 1677 200 X 17 CaMK2b 122 3 X - 55 - |G nase identification
Kinase Nane Score Nunber of peptides identified Experinmental proteotypic
pepti de available and identified Identified also in W(see table 1) 18
JI NK3 590wR6006/134086 CK2al 316 11 X 20 GSK3A 1390 117 XPCREPMSH/ACI®E 8 X
22 RIPIC2 634 7

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

Figure 4: Quantitative protein affinity profile (PAP).

The figure shows in lysate competition with test compound Bis VIII and detection of
proteins with Western blot analysis. The pulldown experiment was performed as described
in Example 8 with Jurkat cell lysate samples containing 10 mg of protein. Input lysate
(lane L; 50 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.

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
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.

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.

Fig. 5A: Curve for Glycogen Synthase Kinase 3 alpha (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)
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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
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(2-Chloro-5-fluoro-pyrimidin-4-yl)-phenylamine  (0.087g, 0.39mmol) and 4{N-Boc
aminomehtyl]aniline (0.087g, 0.39mmol) were mixed together. A stirrer bar was added and
the flask placed in a oil bath at 110°C for 20 mins. The mixture was cooled, the residue
dissolved in 3ml of Dichloromethane/Methanol (99:5 ) and loaded up on a Flash
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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proteotypic peptide available and identified

64 RSK3

67 MAP3RETAR3000450629568

95% MeCN

Analytical positive ANAL POSM | lml/min | 0-11min
fon 5-95% MeCN

11-13min

95% MeCN

15 min

Table 2: Abbreviations used in chemistry protocols

aq aqueous
d doublet
-DMSO dimethyl sulfoxide
24 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

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
temperature in darkness on an end-over-end shaker (Roto Shake Genie, Scientific
Industries Inc.) for 16 - 20 hours. Coupling efficiency is determined by HPLC. Non-
reacted NHS-groups were blocked by incubation with aminoethanol at roomtemperature on
the end-over-end shaker over night. Washed beads were stored in isopropanol or

immediately used for binding reactions.

3. Emmobilization of ligands containing carboxyl groups

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

Washing of beads

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

Step 2: Wash the beads 3 times with 10 ml 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.



77 PKD2 58 2 X 78 IGF1IR 935 28 X 79 PHKg2 519 16 X 80 CaMKIC2 199 5 X
81 MAP2I C2 294 6 X 82 TGFbR2 49 2 83 Fused 42 2 - 58 - Kinase
identification Kinase Nane Score Nunber of peptides identified

Exper i nenwW& 20154086t ypi ¢ pepti de avail abl e and i dent i f iP6€A/EP2006/062984

-35-

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)

10 (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.

15

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

20 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

25 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.

30 4. Wash reversed beads 3 times with 15mL water-free DMF. Centrifugation step 1
minute, 1,200 rpm room temperature. Discard supernatant.
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5. Suspend reversed sepharose beads in 1 mL of waterfree 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%
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..

Cell propagation. After cells had reached confluency in a2 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
detachment of the cells, 8 mL MEM growth medium (see above) was added per 15cm
plate. 1mL of this solution was put on fresh 15cm plates and 24 ml. MEM media (see
above) was added. Plates were again incubated at 37C 5% CO2 until the cells were
confluent (~3-4 days).

EGF treatment of cells. One day prior to treatment of the cells with Epidermal Growth
Factor (EGF), the cell growth medium was removed by aspiration and 20 mL fresh MEM
medium (see above) was added except that the medium was supplemented with 0.1% Fetal
Bovine Serum (FBS) instead of 10% FBS. The cells were incubated in this starvation
medium overnight at 37°C, 5%C02. After cell starvation, 3 pL 1 mg/mL recombinant
human EGF (Biomol, 50349-1) was added to each 15¢m plate (final EGF concentration =
150ng/mL medium). The plates were incubated at 37°C, 5%CO2 for 10minutes prior to

harvesting.
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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
10 aliquots at -80°C. '

Preparation of stock selutions used in this protocoi:

Preparation of 160 mM Na; VO, stock solution:
15  Dissolve 9.2 g Na; VO, in 400 ml distilled water.

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

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

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



BVPRL A YMAPEVLDESLNK | Ci nobeadDP BMPRL A ETEI YQTVLMR Ki nobeadDP BVPRL A
HENI LGFl AADI K Ki nobeadDP BMPRL A VFFT1 EEAS WFR | G nobeadDP BVMPRL A
YGEWWGK Ki nobeadDP BVMPR1B ETEI YQTVLMR Ki nobeadDP BMPRLB. HENI LGFI AADI K
Ki nobead D CENIRBES6 VF| TTEEASWER Ki nobeadDP BVPRIB YGEVRUHERIsEHEEH DP
CaMK2b LTQYI DGQGRPR Ki nobeadDP CaM<K2b NLI NQWLTI NPAK Ki nobeadDP CaM C2b
AGAYDFPSPEWDTVTPEAK Ki nobeadDP CaMK2b DLKPENLLLASK | Ci nobeadDP CaMK2d
FYFENALSK Ki nobeadDP CaMK2d AGAYDEPSPEWDTVTPEAK - 61 -

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



EXPERI MENT Kl NASE NAME | DENTI FI ED PROTEOTYPI C PEPTI DE Ki nobeadDP CaM<2d
DLKPENLLLASK Ki nobeadDP CaM C2g FYFENLLSK | G nobeadDP CaM<2g LTQYl DGQGRPR
Ki nobeadDP CaM<K2g NLI NQVLTI NPAK Ki nobeadDP CaM<2g AGAYDFP SPEWDTVTPEAK

Ki nobead D OCA 1326 DLKPENLLLASK Ki nobeadDP CaMKK2 GPI EFFIHERMo{0R2I84

Ki nobeadDP CaMKlI C2 LAYNENDNTYYAMK Ki nopgadDP CDC2 DLKPQNLLI DDKGTI K

Ki nobeadDP CDC2 NLDENGL.DLLSK Ki nobea CDC2 SPEVLLGSAR Ki nobeadDP CDC2

| GEGTYGWYK Ki nobeadDP CDK2 APEI LLGCK Ki nobeadDP CDI C2 FMDASALTG PLPLI K

| G nobeadi)flglggara 4';:1['130 _Ib%ll:_§ Ki nobeadDP

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.



CDK2 | GEGTYGVWYK Ki nobeadDP CDI C5 | GEGTYGTVFK Ki nobeadDP CDK5 SFLFQLLK

Ki nobeadDP CDK7 APELLFGAR Ki nobeadDP CDK7 VPFLPGDSDLDQLTR Ki nobeadDP CDK9
GSQ TQRSTNQ SR Ki nobeadDP CDK9 | GQGTFGEVEK Ki nobeadDP CK 1 a |1 PQLLYESK

Ki nobead R0 @Mie/1a40EFL1 DEGLAK - 62 - EXPERI MENT KI NASE RAMEPLEEPERPE ED
PROTEOTYPI C PEPTI DE Ki nobeadDP CKI d FDDKPDYSYLR | Ci nobeadDP CK1 d

GNEVYI | DEGLAK Ki nobeadDP CK1 d TVLLLAI‘_@VI SR Ki nobeadDP CK 1 e FDDI CPDYSYLR
Ki nobeadDP CK1 e GNLVYHDEG.AK | G nobeadDP CKl e TVLLLADQM SR

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 buffer/0.4%

NP40. During each wash step invert tubes 3-5 times, centrifuge 2 minutes at 1200 rpm at

4°C in a Heraeus centﬁfuge. 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 concentration from 0.8% to 0.4% NP-40.
2) dilute lysate further with 1x DP buffer/0.4% NP40/protease inhibitors to

reach a final protein concentration of 5 mg/ml.
4. Transfer diluted lysate into UZ-polycarbonate tube (Beckmann, 355654).

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

6. Save supernatant and keep it on ice.



Ki nobeadDP CK1gl TLFTDLFEK Ki nobeadDP CK2al GGPNI | TLADI VKDPVSR Ki nobeadDP
CK2al QLYQTLTDYDI R Ki nobeadDP CK2al TPALVFEHVNNTDI K Ki nobeadDP CK2a2
HLVSPEALDLLDKLLR Ki nobeadDP CK2a2 LI DWELAEFYLI PAQEYNVR Ki nobeadDP CK2a2
QLYQ LTDRhRodsrambeadDP CK2a2 TPALVFEYLINNTDFK Ki nobead PRT/EPSR&D62984
VLGTEELYGYLK Ki nobeadDP CSK HSNLVQLLGVI VEEK Ki nobeadDP CSK
LLYPPETGLFLVR Ki nobeadDP CSK VMEGTVAA@BEFYR Ki nobeadDP DDR1

AQPFGQLTDEQVI ENAGEFFR Ki nobeadDP DDR1 NCLVCGENFTI K Ki nobeadDP DDR1

NLYAGYYR 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.



DDR1 @ VYLSRPPACPQGLYELMLR Ki nobeadDP DDR1 WWAWECI LMEK Ki nobeadDP DDR1
YLATLNFVHR - 63 - EXPERI MENT KI NASE NAME | DENTI FI ED PROTEOTYPI C PEPTI DE
Ki nobeadDP DDR2 DVAVEEFPR | Ci nobeadDP DDR2 FMATQ ASGWK Ki hobeadDP DDR2
HEPPNSSSSP¢RodsGizasbeadDP DDR2 | FPLRPDYQEPSR Ki nobeadDP PDDRZ2MENGIBY YR

Ki nobeadDP DDR2 QTYLPQPAI CPDSVYK Ki nobeadDP DDR2 WWBWVESI LLGK Ki nobeadDP
DDR2 YLSSLNFVHR | G nobeadDP DNAPK AALFAI-ESFLK Ki nobeadDP DNAPK DQNI LLGTTYR
Ki nobeadDP DNAPK FMNAVFFLLPK Ki nobeadDP DNAPK FVPLLPGNR

10

15

20

25

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:

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.

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

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.

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.



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 nobeadRRoRaRK4ds&ENP!I VPLNI R Ki nobeadDP DNAPK LLEEAL L Rp&irmehmadBsONAPK
LNESTFDTQ TK Ki nobeadDP DNAPK LPLI SGFYK Ki nobeadDP DNAPK LPSNTLDR - 64 -
EXPERI MENT | CI NASE NAME | DENTI FI ED PR@PECTYPI C PEPTI DE Ki nobear | DP DNAPK
LQETLSAADR Ki nobeadDP DNAPK MSTSPEAFLALR Ki nobeadDP DNAPK

10

15

20

25

30

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.

2.2 Immuneprecipitation using anti-phesphotyresine antibody beads

2.2.1 Buffers and Antiphosphotyrosine antibody beads

All buffers used in the imunoprecipitation experiment with immobilized anti-
phosphotyrosine antibodies were identical to those 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
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
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
minutes at 1200 rpm at 4°C in a Heraeus centrifuge. Supernatants are aspirated and
discarded.



NI LEESLCELVAK Ki nobeadDP DNAPK NLLI FENLI DLK Ki nobeadDP DNAPK

NLSSNEAI SLEEI R Ki.nobeadDP DNAPK Q TQSALLAEAR Ki nobeadDP DNAPK QLFSSLFSG LK
Ki nobeadDP DNAPK SLGPPQGEEDSVPR | Ci nobeadDP DNAPK SQGCSEQVLTVLK Ki nobeadDP
DNAPK TVGAQMisGIEA6SSLLK | G nobeadDP DNAPK TVSLLDENNVSSYISR2MuMeAs8adDP
DNAPK VCLDI TYK Ki nobeadDP DNAPK VTELALTASDR Ki nobeadDP DNAPK

VWQW.GSLGGEQ NK Ki nobeadDP EGFR GDSFTHFPPLDPQELDLLK Ki nobeadDP EphA2
DGEFSVLQLVGWLR Ki nobeadDP EphA2 FAD 1 VSI LDK | G nobeadDP EphA2

LPSTSGSEGVPFR Ki nobeadDP EphA2 NI LVNSNLVCK
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 EphA2 VSDEGQ.SR Ki nobeadDP EphA5 WIAPEAI AFR Ki nobeadDP EphAS5
VSDFGLSR Ki nobeadDP EphB2 AGAI YVFQVR Ki nobeadDP EphB2 FGQ VNTLDK - 65 -
EXPERI MENT KI NASE NAME | DENTI FI ED PROTEOTYPI C PEPTI DE Ki nobeadDP Epl aB2
TFPNVWENRW/KodépmeeadDP EphB2 VDTI AADESFSQVDLGGR Ki nobeautmP2@phi934

NI LVNSNLVCK | G nobeadDP EphB2 VSDFGLSR Ki nobeadDP EphB4 APSGAVLDYEVK

Ki nobeadDP EphB4 FPQVVSALDK Ki nobeadB@8EphB4 LNDGOFTVI QLVGVLR Ki nobeadDP
EphB4 WIAPEAI AFR Ki nobeadDP EphB4 NI LVNSNLVCK Ki nobeadDP EphB4

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,
5  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.

10 Close columnns with lower lid.

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). |

15 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
20 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).

25



VSDFA.SR Ki nobeadDP Er kl NYLQSLPSK Ki nobeadDP Er kl APEI MLNSK Ki nobeadDP

Er kI YI HSANVLHR Ki nobeadDP Erkl | CDFGLAR Ki nobeadDP Erk2 FRHENI | G NDI ER

Ki nobeadDP Er k2 GQVFDVGPR Ki nobeadDP Er k2 LI CELI FEETAR Ki nobeadDP Er k2
NYLL SL PHKwiSi nensa@ddP Er k2 VADPDHDHTGFLTEYVATR Ki nobead PRTHEPR®6AFEB4 s/ | LNSK
Ki nobeadDP Er k2 YI HSANVLI | R Ki nobeadDP Erk2 | CDFGLAR Ki nobeadDP FAK

FFEI LSPVYR Ki nobeadDP FAK FLQEALTMR -49%6 - EXPERI MENT Kl NASE NANVE

| DENTI FI ED PROTEOTYPI C PEPTI DE Ki nobeadDP

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.



FAK LLNSDLGELI NK Ki nobeadDP FAK TLLATVDE! | PLLPAS Tl R Ki nobeadDP FAK
LGFA.SR Ki nobeadDP FER LQDVELR Ki nobeadDP FER QEDGGVYSSSG.K Ki nobeadDP
FER SGVVLLNPI PK Ki nobeadDP FER VWWTAPEALNYGR | G nobeadDP |i RAP

GPTPAI LESkbShddNK4a86 nobeadDP FRAP VLGLLGALDPYK Ki nobead PRPTEPROESAENVER
Ki nobeadDP FYN WIAPEAALYGR Ki nobeadDP FYN LI EDNEYTAR Ki nobeadDP FYN
GSLLDFLK Ki nobeadDP FYN | ADFGLAR | G no¥eadDP GAK ALVEEElI | R Ki nobeadDP
GAK AMLQVNPEER Ki nobeadDP GAK

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.



AVWMIPVPLESK Ki nobeadDP GAK | AVMSFPAEGVESALK Ki nobeadDP GAK

TPEI | DLYSNFPI GEK Ki nobeadDP GSI C3A VI GNGSFGYWYQAR Ki nobeadDP GSK3A
VTTWATLGQGPER Ki nobeadDP GSK3A YFFYSSGEK Ki nobeadDP GSK3B LLEYTPTAR

Ki nobead DROGBIGBB4ISYMYQLFR - 67 - EXPERI MEN T K1NASE NAVE/HPRDENTEPSED
PROTECTYPI C PEPTI DE Ki nobeadDP GSK3B VI GNGSFGVWYQAK Ki nobeadDP GSK3B

YI TYSSGEK | G nobeadDP | GF 1R AENGPGPGAIVLR Ki nobeadDP | GF 1R HSHALVSLSELK
Ki nobeadDP | GF 1R MYFAFNPK Ki nobeadDP | G- 1R TTI NNEYNYR Ki nobeadDP |1 GF IR

VAGLESLGELFPNLTVI R | G 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.
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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




I_GF 1R DWETDYYR Ki nobeadDP | GF 1R | EFLNEASVMWK Ki nobeadDP | GF 1R | GOFGMIR
Ki nobeadDP | LK MYAPAWAPEAL(K Ki nobeadDP | NSR DLLGFMLFYK Ki nobeadDP

| NSR ELGQGSFGAWYEGNAR Ki nobeadDP | NSR ESLVI SGLR Ki nobeadDP | NSR

T_I DSVTSAGES RodslinabeadDP | NSR TVNESASLR Ki nobeadDP 1NSRpAER¥WRRDNZES4

Ki nobeadDP | NSR DI YETDYYR Ki nobeadDP | NSR | EFLNEASVMK Ki nobeadDP | NSR
WVAPESLK | Ci nobeadDP | NSR | GDFGMTR Ki-is@beadDP JNK1 NI | GLLNVETPQK

Ki nobeadDP JNK1

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




APEVI LGMG YK Ki nobeadDP JNK1 | LDFGLAR - 68 - EXPERI MENT KI NASE NAME

| DENTI FI ED PROTEOTYPI C PEPTI DE Ki nobeadDP JNK2 NI | SLLNVETPQK Ki nobeadDP
| NK2 APEVI LGVGYK Ki nobeadDP JNK2 | LDFGLAR Ki nobeadDP JNK3 NI | SLLNVFTPQK
Ki nobead RRohMEAsAREVI LGMGYK Ki nobeadDP JNI C3 | LDFGLAR KrmobemeBRogsYN
EEPI YHTEYMAK Ki nobeadDP LYN GSLLDFLK Ki nobeadDP LYN | ADFGLAR | Ci nobeadDP
MAP2| C2 | SELGAGNGGWTK Ki nobeadDP MARZR2 YPI PPPDAK Ki nobeadDP MET
AFFMLDG LSK Ki nobeadDP MET DLI GEGLQVAK 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




M.I C3 | TVQASPGLDR Ki nobeadDP NEK9 AGGGAAEQEELHYI PI R Ki nobeadDP NEI C9
LGLNLLGGPLGEK Ki nobeadDP NEK9 LQRENLQ FTQLQK Ki nobeadDP NEI C9

SSTVTEAPI AWTSR Ki nobeadDP NEK9 TSEVYWWGEUGK Ki nobeadDP p3 8a LTGIPPAYLI NR
| Ci nobeadiyg aRBa4d3y! QSLTQWPK | Ci nobeadDP p3 8a SLEEFNDYYIrNPriobitestka\NI VK
Ki nobeadDP p38a LTDDHVQFLI YQ LR Ki nobeadDP p38a | LDFGLAR - 69 -

EXPERI MENT KTNASE NAME | DENTI FI ED PRGEEGTYPI C PEPTI DE Ki nobeadDP PAK4
AALQLVVDPGDPR Ki nobeadDP PHKg2 LTAEQALQHPFFER Ki nobeadDP PHKg2
SLLEAVSFLHANNI VI | R | Ci nobeadDP Pl | Kg2 VAVWIVLAAGR

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 (sec 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 CDC2 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 PHKg2 LSPEQLEEVR Ki nobeadDP PYI C2 El LI TSI LLSGR Ki nobeadDP PYK2
EVGLDLFFPK Ki nobeadDP PYK2 VLANLAHPPAE Ki nobeadDP PYK2 LGDFGLSR Ki nobeadDP
RI PK2 CLI ELEPVLR Ki nobeadDP RI PK2 SLPAPQDNDFLSR Ki nobeadDP RI PK2

SPSLNLL QWokibesesd DP Rl PK2 TQNI LLDNEFI | VK Ki nobeadDP RERKZEPENSARAIBAT| TK

| G nobeadDP RSK2 LGVPQFLSPEAQSLLR Ki nobeadDP RSK2 NQSPVLEPVGR Ki nobeadDP
RSI C2 LYLI LDFLR Ki nobeadDP RSK3 APQAPLHSWQQLFI GK Ki nobeadDP RSK3
EASFVLHTI CK Ki nobeadDP RSK3 LGVWPQFLSTEAQSLLR Ki nobeadDP

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




RSK3 LYLI LDFLR Ki nobeadDP SRC AANI LVGENLVCK Ki nobeadDP SRC WIAPEAALYGR

Ki nobeadDP SRC LI EDNEYTAR - 70 - EXPERI MENT KTNASE NAME | DENTI FI ED
PROTEOTYPI C PEPTI DE Ki nobeadDP SRC GSLLDFLK Ki nobeadDP 113K1 EPLNTI GLI YEK
Ki nobeadBRo ERIsH345085L TVDGGELR | C nobeadDP TESK1 | | SSNQEL PYEER2(KibNERIERdDP
TBK1 LFALEEETTTR Ki nobeadDP TBK1 TTEENPI FVWWSR Ki nobeadDP TE3K1 VI GEDGQSVYK
Ki nobeadDP TGFbR1 BI DSATDTI DI APNHR Ki-#¢beadDP TGFI 3R1 TI VLQESI &K

Ki nobeadDP TGFbR1 TLSQLSQQEG K Ki nobeadDP TGEbR1 VPNEEDPSLDRPFI SEGTTLK

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




Ki nobeadDP TGFl oR1 EAEI YQTVMLR Ki nobeadDP TNK1 M_PEAGSLW.LK Ki nobeadDP
TYK2 LGLAEGTSPFI K Ki nobeadDP Wee 1B | PQULSQEFTELLK Ki nobeadDP We 1 B IS
SPQVEECGDSR Ki nobeadDP YES LLLNPGNQR Ki nobeadDP YES LPQLVDMVAAQ ADGVAYI ER
Ki nobead DROYES/1SEMY\SFA LQTELVTK Ki nobeadDP YES AANI LVGPKITFERUIOKiO6RIBE ad DP
YES EVLEQVER Ki nobeadDP YES FQ | NNTEGDWAEAR Ki nobeadDP YES WIAPEAALYGR

| G nobeadDP YES LI EDNEYTAR WO 2006/ 13¥056PCT/ EP2006/ 062984 - 71 -

EXPERI MENT 1UNASE NAME | DENTI FI ED PROTEOTYPI C PEPTI DE Ki nobeadDP YES

GSLLDFLK %;;sgc D 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 IGF1R 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




YES | ADFGALAR Ki nobeadDP ZAK CEl EATLER Ki nobeadDP ZAK GLEGLQVAW.VVEK

Ki nobeadDP ZAK LTI PSSCPR Ki nobeadDP ZAK NWLAADGVLK Exanpl e 3: Screening
assay using test conpounds for protein elution 5 This exanple illustrates
conpetitiwe sbamsiwn of proteins bound to ki nobeads w t rCidizomdnised t est

conpounds (see particularly the fourth aspect of the invention).
ki nobeads (as described in exanple 1)-

T

he

e contacted with nouse brains

| ysate, bound proteins were el ut ed Wi th various test corrpounds and the
rel eased OTerS—Were anatysedt Ilblbb bpbbtl metTy; ot F"l§ arption of
t he bi ol Zﬁl@%@ sanp| Kinas¢ ss uchrwé‘{ of Pr epgriznesimestal Jﬂaﬂ'é_gedw A
nmouse br ajdenkiYit@idh \Ramer eppr ed tx)eﬁﬁ&ésaﬂenﬁﬂieddllﬁﬁawa&y;ﬁa i keisilp puffer
(5 M buffer per nouse braip) under gentle conditians that mbg h t he
structure and functjon of pfoteins. The fol | owi|RfPEEEps wer&f2P¥o} med:
Thaw t he[tissue quigckly at foom tienperature or |3F@lableendtirBnsfer [issue
to a glags bottle cpntaining theflx lysis buffgrgf g2 vilal big ehough to
be used with Polytron PT 208100 honopgenizer) yse the organ/tissuk with
4x 10 se¢ pul gps at 700Q9p6pm at 4Gyg n t he |col d xoom (Transferjthe
honobgenate into precooled 50 m flalcon tubes llncubate honngenate pn ice
for 30 mMn -g¥2 - | SOKN ce|l Igof or 10 ngn at 6000 g at 4C|(1®. 000 rpmin
Sorval | BLAGQQ, precoaled) [ Trangfer supernatant to a UZ-golycarhohate
tube (Beckmangg 35568EK Sp) ndsupernatant for 1 h at 145.Q000 g at 4C
(40. 000 ppm-in-Ti-50i-2,precpoledf —Save superngtant—(+eppe—and—discard
nost of the |8pid IayBKﬂf paesi bl e), tr@Ensfer |SsupeXnatant into al gl ass
bottl e apd—stere—on—e Pel-ermHe—protet-n—eonrgent+att+on—y—Bradfor d assay
/(Bi oRad) | Typs&al pr@H&Qn coné&ntlrati ong are in the Xange |of 5-10 pwi .
 Prepare gH-gtuots—+n—15-t-o-5p-m—Fatcon—tubes Freeze—gHquot-s—i n
liquid nltrog¥h and KH82e thefPatl -80C #0 1.2 Hreparation |dF |ysis| buffer
and st ock—sotutionsyPreparattomr—¢f—100—m—txTyjsts—bufferwth 6826 NP40
15 Conbi he th@follo%”é so] ub¥ons or rdagents |and afid dedtilled water to
a final yotrumeof —3100 20115 T . ] 1M
DTT, 5 nl 0.5°M NaFA P&Cei 2popAP40, 4 cénpl et e [EDTA-¥ree tlabl ets (protease
i nhi bi t of~ToCcRrai I, ﬁ&%ge ggo\tlcs, 87375907, ddrgtifTred water to
100 m. 20 Tabte 10 parp of 5x-Iysis buffer Substgnce: Stock
sol ution Fln concj. IX 1§ buffer, Add Tdr 11I5,x Tyqis buffef
TS/ HA | pH P M 25D n@ 3 X
94 TAO?2 3
95 CKlgl 45 2 X
96 LIMK 1 271 6
97 MAP2K1 | 4830 14
98 HRI 52 1
99 SIK 36 1
100 Erk7 67 1
101 NEK2 145 4
102 NEK7 175 5
103 BMPRIB | 179 5 X
104 MAP2K3 | 133 5
105 FGFR2 514 17




G ycerol

100 MM 1 nM 50nml These sol uti ons were .obtained fromthe fol
IMTris/HC1L pH 7.5: Sigma, T-2663; 87% G ycerol:

04091. 250Q0 28¢sNbBEL2: Sigma, M 1028; 5 M Nad :
2006/ 134056PCT/ EP2006/ 062984 -

suppl i er

87% 5% 288mL. Mg 2 1M 1.5 MM 7.5m NaCl 5 M 150 nmM 150 ml Na3vO4

S:

ow

Mer ck,
Si gma, p&TARID6/06296E
73 - The 5x concentrated |lysis buffer was
filtered through a 0.22 p.mfilter and9stored in 40 m aliquots at

ng
cat. no.

- 80C.

Preparation of stock solutions 5 Preparation of 100 mM Na3VOQ4 st ock

sol uti on:

Dissolve 9,2 g Na3VO4 in 400 m distilled water.
pH to 10.0 using either
sodi um ort hovanadate sol ution nmay vary

1 N NaCH or

1) Adjust the

1 N 110. The starting pll of the

will be yiablestySeqoencenof prqtmtywpaww for kinasqsgdentified atter drugss

(appr oxi nRf8LWnd Rithikidobedds (se@Table 8) 0OOM t enper at ure.
to 10.0 and repeat steps 2 and 3 until

pH stabilizes at 10.0.

with batch. At pH 10.0 the solution

4) Readjust the pH
solution remains colorless and the

5) Adjust the volune to 500 M with distilled

wat er. 156) Freeze aliquots—at -20C—AHgquets—can—bestered—+oryseveral
nont hs Pfeparation off 500 "M NaF st dDENTRIEDFROTEEIYRIC1. 0 g NaF
(Si gma, “%’]@Rﬂ‘-fh t LN AAed o, | ter solution through 0.22 p.m
filter a:é store a El4(%.al\ﬁ"gsE’trp*!é‘d’barat| on o? 20% NP40-sol ution: Wefgh 40.0 g
NP40 (Si OffBobha |‘(Aﬁ§%’1 cat al ogud ASrwABeRy.ydd distilled ypater up to
200 g. Mx conpletelM and store solution at roomtenperature 2%
Pr epar at KEho%EadbliV' DiloAgsol ution: Di mGEgD?Lf)}gz]ﬂIV’s](LBmeI : cit al ogue
No. 0401p) in 50 distilled water ! Filter solution through 022 p.m
filter a"lﬁnfolb@m 4004 gkr.al i quot s at] WIAGESAAIYNKtS can be stor¢d for
¢ several pmnths WD 2006/ 1’24()RRD(‘T1FD200610529 cting of
" the ki nopgagbemiDrh t HeABEI | |ysate 3 by test

conpoundg } nder
condi t i ohKirobaddd | o ABE 5 bi ndi ng dﬁGQIE:‘éWHPSNé(iI'ﬁEVNSLEKe I ysate to t he
| i gands. [-Fhe—birdinrgreendi-toens—were—close—tophystotogicat—by xhoosing
sui t abl e| KisfobeadDFondi tAREK3pr eser vi @HEWEEB;FAWIGM& eins. After
- enovi ngrHrer—captureg—protetns—tht UJW e the
bound pr pKaiotsadidht e JoMDEKBed with o SR und for protein ¢lution. 10
2.1 Prepp et orod O] ADCKS VALLDFGATR

KinobeadDP ADCK3 AVLGSSPFLSEANAER

KinobeadDP ALK2 WEFSDPTLTSLAK

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




Tabl e 11: Preparation of 5x-DP buffer
in 1l x lysis buffer Add for

conc.

50 nM 250 M d ycerol

150nl Na3wWQ20mag405M 1 nM 50 ni

11

15 Substance: Stock soluti

5 x lysis buffer Tris/HC

on Fi nal

pH 7.5 1 M

87% 5% 288nl MC12 1 M1.5 MM 7.5m NaCl 5 M 150 nM

The 5x-DP buffer is fi|RCAAPAIAIEEHh 0. 22

pmfilter and stored in 40 m-aliquots at -80C. (Note: The sanme buffer is
al so used for the preparation of tot a%%el | | ysates.) These sol utions
were obtained fromthe follow ng suppliers: 1.0 MTris/HCL pH 7.5 20
(Sigma, F=2663),87% G ycerot——(WVercky, -Talal.ogue _nunper,_04091.2500); 1.0 M
MyCl2 (Sigma, M 1028)) 5.0 M NaCl (SiW%&W&W%
2006/ 1340 EXPERIMPEZNGG/ KERASE NAME | PEPTIDE {1 75 - The
f ol | owi n¢
equi | i br aKiimwbpadPx DR ATM er/ 0. 4% NRAWYNOLBe¥d equilibration and first
wash st ep—ef—beads)y—ix—DBP—butter6-12% !‘Wap of beads
and for ¢EipbeadDR| utjiAFR 5 | x DP bufABENET Knhibitors (for first
| ysat e dit+ttt+on—step)—add—one—proteaseinhi bitor _tabtet—per—25]m |ysis
buf f er ( EBinebesd® t abjl A¥rA prot ease i [NHFBPEBPARGINPEEELAREche Di agnosti cs,
1 873 580 —txDBP-bufifer0—4% P40/ T 1o bnd | ysat e
di | ution padliP Exqnd¥é f or prepar QY FBRTIPFYREG@PRyuf f er / 0. 4% INP40 (100
m ) Conpinme_ the foftjow ng sofutrions 13 %%%% nts and add distilll ed water
up to a beadiifime [ohuBoo m ;20 nilYEA fer, 5 nil 0.5 MNaF, 2 ni
20% NP40[_T00 | MDIT,, and add di[si,l up to 100 nmi. |Al
buffers :Eﬁt"ﬁﬁiﬂfw 9P final concmg?&é%ﬁ;%(z. 2 Washi ng and
~equilibrafion o eads,. I, i nobeads WW‘)P Wefe Prepar ed ffor the
( bi ndi ng Kindpessip by w;%%?g‘iﬁmh a sUitapl e Bt ter and equilibration in

t he buffeg. e 1 kFal con tubeﬁ%f @lg washing steps. 24 Use 100
il Ki noBeaé’g pET expgl?l nent (settl gd eS?CFVOI une), mx equal afounts (25
gl) 20 o Fﬁg @ﬁd tylﬁ’%PR‘i pled wit epkeldrow ng 4 |igands (¢oupling
density 0 %garm ()| _Bi's &fi (CZCB%%%lOS ). Purval anol B ((CZ¢00007097),
PD 173955%%@5@ ve |(5¥PRQQR07324) , [aygh . 3. Wash bg¢ads two
tinmes with 3 | x DR buffer and once with 3 m [x DP buffer/0 4% NP4O.
During eagimoasibist ep BpRIA tubes JF-Brefvgsviep@ntrifuge 2 mnuges at 1200
rpm at -

KinobeadDP BMPRI1A HENILGFIAADIK

KinobeadDP BMPRI1A VFFTTEEASWFR

KinobeadDP BMPRI1A YGEVWMGK

KinobeadDP BMPRIB ETEIYQTVLMR

KinobeadD?P BMPRI1B HENILGFIAADIK

KinobeadDP BMPRIB VEFTTEEASWER

KinobeadDP BMPRI1B YGEVWMGK

KinobeadDP CaMK2b LTQYIDGQGRPR

KinobeadDP CaMK2b NLINQMLTINPAK

KinobeadDP CaMK2b AGAYDFPSPEWDTVTPEAK

KinobeadDP CaMK2b DLKPENLLLASK

KinobeadDP CaMK2d FYFENALSK

KinobeadDP CaMK2d AGAYDFPSPEWDTVTPEAK




25 4C in a Heraeus centrifuge.

di scarded. After the |last washing step prepare a 1:1 slurry
(vol une/volunme) with I x DP buffer/0.4% NP40. 2.3 Preparation of diluted

cel |

Supernatants are aspirated supernatants and

| ysayg 2068/ 38s Mouse brain | ysate was prepared for pcirgpiondsrng:

reaction by dilution in a suitable buffer and clearing through a

centrifugation step. 1. Use a vol une -dfl -cel
protein per

keep the
the lysa

buf fer/ pt
0. 4% NP- 4

NP40/ pr o

mg/ m . (
concentr
ng/ ml) .
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IDENTIFIED PROTEOTYPIC
EXPERIMENT | KINASE NAME PEPTIDE
KinobeadDP DNAPK LQETLSAADR
KinobeadDP DNAPK MSTSPEAFLALR
KinobeadD?P DNAPK NILEESLCELVAK
KinobeadD? | DNAPK NLLIFENLIDLK
KinobeadDP DNAPK NLSSNEAISLEEIR
KinobeadDP DNAPK QITQSALLAEAR
KinobeadDP DNAPK QLFSSLFSGILK
KinobeadDP DNAPK SLGPPQGEEDSVPR
KinobeadDP DNAPK SQGCSEQVLTVLK
KinobeadDP DNAPK TVGALQVLGTEAQSSLLK
KinobeadDP DNAPK TVSLLDENNVSSYLSK
KinobeadDP DNAPK VCLDIIYK
KinobeadDP DNAPK VTELALTASDR
KinobeadDP DNAPK VVQMLGSLGGQINK
KinobeadDP EGFR GDSFTHTPPLDPQELDILK
KirobeadDP EphA2 DGEFSVLQLVGMLR
KinobeadDP EphA2 FADIVSILDK
KinobeadDP EphA2 LPSTSGSEGVPFR
KinobeadD? EphA2 NILVNSNLVCK
KinobeadDP EphA2 VSDFGILSR
KinobeadDP EphAS WTAPEAIAFR
KinobeadDP EphAS VSDFGLSR
KinobeadDP EphB2 AGAIYVFQVR
KinobeadDP EphB2 FGQIVNTLDK




CZC1038 CZC7097 CZC7324 CZC8004 CZCl355 CZC7098 CZC7479 CZC9280 SOS CaMK2a
911/53 978/ 27 513/ 11 966/ 43 288/ 9 509/11 1027/ 69 786/ 74 CaM<2b 834/ 52
679/ 16 499/ 14 685/30 572/19 143/5 1182/72 615/ 75 CaM Cd 702/ 17 473/ 12
328/ 7 4444bboRA94B 822/ 40 434/ 36 CaMK2g 550/ 18  52P&2EP006/062984
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| IDENTIFIED PROTEOTYPIC

EXPERIMENT | KINASE NAME | PEPTIDE
KinobeadDP EphB2 TFPNWMENPWVK
KinobeadDP EphB2 VDTIAADESFSQVDLGGR
KinobeadDP EphB2 NILVNSNLVCK
KinobeadDP EphB2 VSDFGLSR
KinobeadDP EphB4 APSGAVLDYEVK
KinobeadDP EphB4 FPQVVSALDK
KinobeadDP EphB4 ENDGQFTVIQLVGMLR
KinobeadDP EphB4 WTAPEAIAFR
KinobeadDP EphB4 NILVNSNLVCK
KinobeadDP | EphB4 VSDFGLSR
KinobeadDP Erkl NYLQSLPSK
KinobeadDP Erkl APE{MLNSK
KinobeadDP | Exkl YTHSANVLHR
KinobeadDP Erktl ICDFGLAR
KinobeadDP Erk2 FRHENIIGINDIIR
KinobeadDP Erk2 GQVFDVGPR
KinobeadDP Erk2 LKELIFEETAR
KinobeadDP | Erk2 NYLLSLPHK
KinobeadDP Erk2 VADPDHDHTGFLTEYVATR
KinobeadDP Erk2 APEIMLNSK
KinobeadDP Erk2 YIHSANVLHR
KinobeadDP Erk2 ICDFGLAR
KinobeadDP FAK FFEILSPVYR
KinobeadDP FAK FLQEALTMR




809/ 25 379/ 42 CaMKK2 314/6 465/9 101/3 522/12 93/ 2

303/ 7 831/19 1086/41 462/ 11 794/ 27 856128 166/ 4 504/ 11 861/ 43 604/ 21 CDKL5

48/ 1

282/ 10 338/ 10 CDK5
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IDENTIFIED PROTEOTYPIC
EXPERIMENT | KINASE NAME PEPTIDE
KinobeadDP FAK LLNSDLGELINK _
KinobeadDP FAK TLLATVDETIPLLPASTHR
KinobeadDP FAK LGDFGLSR
KinobeadDP FER LQDWELR
KinobeadDP FER QEDGGVYSSSGLK
KinobeadDP FER SGVVLLNPFPIPK
KinobeadDP FER WTAPEALNYGR
KinobeadDP FRAP GPTPAILESLISINNK
KinobeadDP | FRAP VLGLLGALDPYK
KinobeadDP FYN EVLEQVER
KinobeadDP FYN WTAPEAALYGR
KinobeadDP | FYN LIEDNEYTAR
KinobeadDP FYN GSLLDFLK
KinobeadDP FYN TADFGLAR
KinobeadDP GAK ALVEEEITR
KinobeadDP GAK AMLQVNPEER
KinobeadDP GAK. AVVMTPVPLFSK
KinobeadDP GAK IAVMSFPAEGVESALK
KinobeadDP GAK TPEIIDLYSNFPIGEK
KinobeadDP GSK3A VIGNGSFGVVYQAR
KinobeadDP GSK3A VTTVVATLGQGPER
KinobeadDP GSK3A YFFYSSGEK
KinobeadDP GSK3B LLEYTPTAR
KinobeadDP GSK3B LYMYQLFR
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332/ 11 727/ 33 EphAS

WO 2006/134056

492/ 12 809/ 19
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246/ 9 EphA7
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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
KinobeadDP INSR TIDSVTSAQELR
KinobeadDP INSR TVNESASLR
KinobeadDP INSR WEPYWPPDFR
KinobeadDP INSR DIYETDYYR
KinobeadDP INSR IEFLNEASVMK
KinobeadDP INSR WMAPESLK |
KinobeadDP INSR IGDFGMTR
KinobeadDP INK1 NIIGLLNVFTPQK
KinobeadDP JNK 1 APEVILGMGYK
KinobeadDP INK1 ILDFGLAR




EphB1 366/ 10 180/ 10 EphB2 1334/ 30 1004/22 149/5 114/ 4 437/ 19
Erklps5 418/14 749/48 557/ 77 386/ 26 270/ 13 71/ 2 239/ 8 Erk2 751/ 25
754/ 50 1437/115 1179/ 235 810/ 46 1036/82 506/ 20 641/ 24 955/50 1023/102
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IDENTIFIED PROTEOTYPIC

EXPERIMENT | KINASE NAME | PEPTIDE

KinobeadDP | JNK2 NIISLLNVFTPQK.

KinobeadDP INK2 ' APEVILGMGYK

KinobeadDP | INK2 ILDFGLAR

KinobeadDP | JNK3 NISLLNVFTPQK

KinobeadDP | JNK3 APEVILGMGYK

KinobeadD?P INK3 ILDFGLAR

KinobeadDP LYN EEPIYOHTEYMAK

KinobeadDP | LYN GSLLDFLK

KinobeadDDP LYN IADFGLA‘R

KinobeadDP | MAP2K2 ISELGAGNGGVVTK

KinobeadDP | MAP2K2 YPIPPPDAK

KinobeadDP | MET AFFMLDGILSK

KinobeadDP | MET DLIGFGLQVAK

KinobeadDP | MLK3 [TVQASPGLDR

KinobeadDP | NEK9 AGGGAAEBQEELHYIPIR

KinobeadDP | NEK9 LGINLLGGPLGGK

KinobeadDP | NEK9 LQQENLQIFTQLQK

KinobeadDP | NEK9 SSTVTEAPIAVVTSR

KinobeadDP NEK9 TSEVYVWGGGK

KinobeadDP p38a LTGTPPAYLINR

KinobeadDP p38a NYIQSLTQMPK

KinobeadDP | p38a SLEEFNDVYLVTHLMGADLNNIVK
| KinobeadDP | p38a LTDDHVQFLIYQILR

KinobeadDP p38a ILDFGLAR
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IDENTIFIED PROTEOTYPIC

EXPERIMENT | KINASE NAME PEPTIDE
KinobeadDP PAK4 AALQLVVDPGDPR
KinobeadDP PIK g2 LTAEQALQHPFFER
KinobeadDP PHKg2 | SLLEAVSFLHANNIVHR
KinobeadDP PHK g2 VAVWTVLAAGR
KinobeadDP PHK g2 LSPEQLEEVR
KinobeadDP PYK2 EITSILLSGR
KinobeadDP PYK2 EVGLDLIFPK.
KinobeadDP PYK2 VLANLAHPPAE
KinobeadDP PYK2 LGDFGLSR
KinobeadDP RIPK2 CLIELEPVLR
KinobeadDP RIPK2 SLPAPQDNDFLSR
KinobeadDP RIPK2 SPSLNLLONK
KinobeadDP RIPK2 TQNILLDNEFHVK
KinobeadDP RSK2 EASAVLFTITK
KinobeadDP RSK2 LGMPQFLSPEAQSLLR
KinobeadDP RSK2 NQSPVLEPVGR
KinobeadDP RSK2 LYLILDFLR
KinobeadDP RSK3 APQAPLHSVVQQLHGK
KinobeadDP RSK3 EASFVLHTIGK
KinobeadDP RSK3 LGMPQFLSTEAQSLLR
KinobeadDP RSK3 LYLILDFLR
KinobeadDP ' SRC AANILVGENLVCK
KinobeadDP SRC WTAPEAALYGR
KinobeadDP SRC LIEDNEYTAR
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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

84 -
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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.
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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.

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.

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

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.

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.

Preparation of | 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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1110/ 54
¢ 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)
5 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)

10 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.

15 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 (25 pb)
20  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
25 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%

NPAO.

2.3 Preparation of diluted cell lysate

30  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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2.6 Preparation of stock solutions used in this protocol

Preparation of a 100 mM Na; VO, stock solution

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

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
pH stabilizes at 10.0.

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

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

Preparation of a 500 mM NaF stock solution

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

Preparation of a 20% NP40-solution

Weigh 40.0 g NP40 (Sigma, Igepal-CA630, cat.no. 13021). Add distilled water up to 200

2. 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

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.

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 -
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%
NP40).

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

CZ7097: 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.

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.

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

protein were based on at least one proteotypic peptide.

3.1 Protein digestion and sample preparation prior to mass spectrometric analysis

Proteins were concentrated, separated on 4-12% NuPAGE® Novex gels (Invitrogen,
Carlsbad, CA), and stained with colloidal Coomassie blue. Gel lanes were systematically
cut across the entire separation range into < 48 slices (bands and interband regions) and
subjected to in-gel tryptic digestion essentially as described by Shevchenko et al., 1996,
Analytical Chemistry 68: 850-858. Briefly, gel plugs were destained overnight in 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
plate and dried under vacuum. Dry peptides were resuspended 10 111 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

Peptide samples were injected into a pano 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
15 and 45 min. Solvent A was 5% acetonitrile in 0.1% formic acid and solvent B was 70%

acetonitrile in (.1% formic acid.

OAK
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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




371/ 10 555/ 33 610/ 30 662/ 44 346/ 10 164/5 635/ 37 968/ 45 789/ 47

46/ 1

LI MKlps

LYN MAP2K1 95/4 253/8 93/3 234/ 8 152/5 105/4 481/ 12
338/ 10 48/ 1 MARK2
WO 20606/134036 PCT/EP2006/062984
-83-
2%
Kinase DMSO | czc1038 | C2G7007 | CZC7324 | C2C8004 | CZC1355 | CZC7098 | CZC7479 | CZC9280 | SDS
CaMK2a 911/53 978/27 51311 | 966/43 288/9 509/11 1027/69 | 786/74
CaMK2b 834/52 679/18 499/14 685/30 572119 14305 118272 | 615/75
CaMK2d 70217 473112 32817 444111 260/8 822/40 434136
CaMK2g 550/18 527127 809/25 379142
CaMKK2 314/8 465/9 10173 522/12 93/2 282/10 338/10
CDK5 3037 | 831/18 1086/41 | 482/11 794/27 B56/28 166/4 504/11 | 861/43 604/21
CDKLS A8/1
CK1le
CRIK 90/5
C8K 492712 809/19 30778 385/15
EphA4 170237 | 123332 | 138/3 332/11 727/33
EphAS 330114 144/3 24619
EphA7
EphB1 366/0 180/10
EphB2 1334/30 | 1004/22 | 149/5 114/4 437/19
Erk1ps5 418114 749/48 557/77 3856/26 27013 7172 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 322110 257/8 379/19 160/6
FER 237/8 322/8 389/11 100/2 818/21 275/11
FYN 268/6 279/6 314/6 407/17
GAK 2787 733/18 90/3 255/8 166/8
GSK3Aps 166/6 | 1232/60 | 357/6 154/3 635/27 393/21 406/8 132/4 868/47 585/77
GSK3B 1176/84 | 1037/30 | 789/19 881/26 536/14 743/34 345/8 824/59 763/72
JNK1 311110 448117 590/48 559118 54019 678/28 457/186 389/47




NEK9 122/ 3 46/ 1 p38a p38b PAK5S
WO 2006/134056 PCI/EP2006/062934
-84 -
2%

Kinase DMSO | CZC1038 | CZC7097 | CZCT324 | CZCBO04 | CZC1355 | CZCT098 | CZCT7479 | CZC9280 | SDS
INK2 28711 27717 702/21 662/18 40512 | 1705 429/30 369/20
JNK3 28417 782749 642/23 620/37 | 54230 | 578/39 | 363/10 | 447/27
LIMK1ps 18614
LYN 134/6
MAP2K1 208/6 7812 7412 4972 90/4
| MARK2 49/1
NEK9 6112
p38a 127/6 295/10 10417
p38b 60/1 80/2 9513
PAKS 64/1
PKCa B4/1
PKCg 10712 5311
PYK2 159/4 | 29177 1009/48 | 1401/42 | 1228/58 | 8812 422/10 19'.18182 .809139
-
QSK 1537
RSK1 20217 1177132 | 62619 312/9 435/11 1634/47 | B25/45
RSK3 401111 | 312/12 7221 | 107/6
SRC 54413 | 351/9 546/13 | 419/25
TBK1 4811
TRKB 207/4 165/4
TRKG
YESps 30477 11073 48012 | 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



PKCa PKCqg 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 @K RSK1 445/ 11
100/3 193/4
WO 2006/134056 PCT/EP2006/062984
-85 -

compounds are selected from a library of organic small molecules (kinase scaffold
compounds). Kinase names are in accordance with the human kinase nomenclature
(http://kinase.com) and Manning et al, 2002, Science 298, 1912-1934 as specified in
supplementary material).

Kinase 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 123/4

EphA5

EphA7 88/2

EphB1




207/ 4 511/12 466/ 14 1471/ 38 634/ 17
- Kinase CZC9413 CZC9414 CZC9459 CzC9482 CZCO493 CZC9494 CZCO489 CzC9488
CZC9484 CZC9490 RSK3 272/8 94/2 211/5 354/11 437/14 301/10 SRC

WD 2006/ 134056PCT/ EP2006/ 062984 - 87

135/ 3 TBKb 2006/134056 PCT/EP2006/062984
- 86 -
Kinase CZG9413 | CZC9414 | CZCo459 CZC9482 | CZC9493 | CZCB494 | CZC9489 0209438 CZC9484 | CZ2C9490
EphB2 7472 24717
Erk1ps5 121/4 144/5 282/8 469115 176/5 333110 89/3 597/19 513/14
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 1654/6 344/9 149/4
FYN 531
GAK 234/6 663/20 38810 6311 187/5 732421 161/4 530/14 201/8
GSK3Aps | 586/18 891/23 33547 230/5 201/5 630714 7A5/15 1030/55 7872
GSK3B 663/32 471/23 204/14 14315 282/8 257i7 343/8 567/29 908/60
JNK1 595/36 583117 964/34 703/23
JNK2 394/23 469/15 8473 523117 562/30 494/33
JNIC3 37110 555133 610/30 862/44 346/10 164/5 6835137 968/45 789/47
LIMKips 461
LYN
MAPZ2K1 95/4 25318 93/3 234/8 15215 105/4 481112 338/10 4811
MARK2
NEKS 12213 461
p38a
p38b
PAKS
PKCa
PKCg 2.1 0/6 145/4 167/5
PYKZ2 13313 29217 430/12 833721 219/6 471 1712/42 1769/561 703/17 511
QsK
RSK1 A445/11 100/3 193/4 207/4 511/12 466/14 1471/38 634/17
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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).



- 88 - Table 14: 1C nases identified by nmass spectronetry anal ysis.
Conparison of the experinent with two sinultaneously coupled |igands (left
part) versus individually coupled conpounds (m xed beads; right part).

Ki nase nawes:o@#s4dss accordance with the human ki nase n@GERPReN6062984
(http://kinase.com) and Manning et al., 2002, Science 298, 1912-1934 5 as
specified in supplenentary material).-8mul t aneous coupling (Bis VIIl and
CZC8004 pre-m xed) Beads m xed post-coupling (Bis VIII and CZC8004)

| dentification Kinase M5 Score Nunber of peptides_also in post mx

| dent i fi é&hl@m:m@g@mﬂ*st@)@nmm@qﬁom%éﬁ@m%§30&111§168%01§P% mx 1 TBK1

1531 63 i ; e fpand dridsIndiGid¥al 1d895 40
X3 TNKlégé&:}LrE%& Wiawo itnuftadeSanliBRudRd i (Riakpv n By i,

compounds %m?xegtgds; right part). Kinase names are in accordance with the human
kinase nomenclature (http://kinase.com) and Manning et al., 2002, Science 298, 1912-1934

5 as specified in supplementary material).

Simultanecus coupling {Bis Vil 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




841 29 X 4 TYK2 917 34 X 5 TNK1 771 46 X 5 AurA 910 46 X 6 CDK2 741 34 X 6
GSK3A 814 47 X 7 NEK9 736 22 X 7 CaMK2g 781 38 X 8 GSK3A 707 43 X 8 GSK3B
745 33 X 9

WO 2006/134056 PCT/EP2006/062984
-80-
Simultaneous coupling (Bis Vil 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




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 13
AAK1 450 17 X 13 JNK2 578 23 X

WG 2006/134056 PCT/EP2006/062984

- 90 -

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.




14 AurB 424 15 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)

| dent i fi cwizoss/iskosase M5 Score Number of peptides al so PCT/EROGIS/069%

I dentification Kinase M5 Score Nunber of peptides also in pre mx 16 CDK9

160 6 0 16 FER 423 17 X 17 YES -91-
KINASE NAME PROTEOTYPIC PEPTIDE
JAK1I LSDPGIPITVLSR
MAPKS APEVILGMGYK
MAPK9 ILDFGLAR
MAPFPK9 NIISLLNVFTPQK
MAPK9 VIEQLGTPSAEFMK
NEK9 LGINLLGGPLGGK
NEK9 LNPAVTCAGK
NEK9 LQQENLQIFTQLQK.
NEK9 SSTVTEAPIAVVTSR
NEK9 VLACGLNEFNK
PRKDC INQVFHGSCITEGNELTK
PRKDC NELEIPGQYDGR
PREKDC QLFSSLFSGILK
PRKDC YPEETLSLMTK
STK1e APELFSVQSHCVIDER
STK16 GTLWNEIER

| STKb6 SKQPLPSAPENNPEEELASK
STK6 VEFTFPDFVTEGAR

TBXK1 IASTLLLY QELMR

TBX1 LFAIEEETTTR

TBX1 TTEENPIFVVSR

TBK1 VIGEDGQSVYK

TNK1 AAALSGGLLSDPELQR
TNK1 VADFGLVRPLGGAR

TYK?2 LGLAEGTSPFIK




108 5 X 17 AAK1 368 17 X
BIKE 124 4 0 20 DNAPK 72

WO 2006/134036

18 FER 106 3 X 18 TEC
4 X 20 YES 108 6 X 21

-92.

KINASE NAME | PROTEOTYPIC PEPTIDE
TYK2 LSDPGVGLGALSR

TYK2 MVVAQQLASALSYLENK
TYK2 SLQLVMEYVPLGSLR
TYK2 SQAPDGMQSLR

ULK3 ASVENLLTEIEILK

YES1 AANILVGENLVCK

YESI EVLEQVER

159 7 0 19 MPSK1 80 3 0 19
ULK3 64 1 0 21 ERAP 59 3 0

PCT/EP2006/062984

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




- 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 DL{BEMdasAsK CAMK2D FTDEYQLFEELGK CAM C2D GAI LT RMrAPR0cHIRD
EPTGQEYAAK 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 YFFYSSCEK GSK3B

DI KPONL L |-DPDFAVLK GSK3B—LYMYQ FR-GSK3B—VHENESFS
KINASE NAME PROTEOTYPIC PEPTIDE
CAMK2G FTDDYQLFEELGK
CAMK2G LTQYIDGQGRPR
CAMK2G NLINQMLTINPAK
CDK2 ALFPGDSEIDQLFR
CDK2 FMDASALTGIPLPLIK
FER HSIAGIIR
FER THAEDLNSGPLHR
FRAP1 GPTPAILESLISINNK
GSK3A SQEVAYTDIK
GSK3A VIGNGSFGVVYQAR
GSK3A VTTVVATLGQGPER
GSK3A YFFYSSGEK
GSK3B DIKPQNLLLDPDTAVLK
GSK3B LLEYTPTAR
GSK3B LYMYQLFR
GSK3B VIGNGSFGVVYQAK
GSK3B YFFYSSGEK.

JAK1 LIMEFLPSGSLK
JTAK1 LSDPGIPITVLSR
MAPKS APEVILGMGYK
MAPKS NIGLLNVFTPQK
MAPK9 APEVILGMGYK
MAPK9 ILDFGLAR

MAPK9 NISLLNVFTPQK
MAPK9 VIEQLGTPSAEFMK

QAK JAKI LI MEFLPSGSLK |



- 91 - |1 CI NASE NAME PROTEOTYPI C PEPTI DE JAK1 LSDPGE Pl TVLSR MAPKS

APEVI LGMGYK MAPKY | LDFGLAR MAPK9 NI | SLLNVETPQK MAPKY ' VI EQLGTPSAEFMK NEK9
LG NLLGGPLGEK NEK9 LNPAVTCAGK NEK9 LQQENLQ FTQLQK NE1C9 SSTVTEAPI AWTSR
NEKO VLAGsNskdNS4RRKDC | NQVFHGSCI TEGNELTK PRKDC NELE! PGQYXBRdeREIR:
QLFSSLFSGLLK PRKDC YPEETLSLMIK STK1 6 APELFSVQSHCVI DER STI C16 GTLWNEI ER
STl C6 SKQPLPSAPENNPEEELASK STK& VEFTFRBFVTEGAR TBK1 LASTLLLYQELMR TBK1
LFAIEEB 1 11R TBK1 TTEENPI FWSR TBK1 VI GEDGQSVYK

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




TNK1 AAALSGGELLSDPELQR TNK1 VADFGLVRPLGGAR TYK2 LGLAEGISPFIK - 92 -

| Cl NASE NAVE PROTEOTYPI C PEPTI DE TYK2 LSDPGVGLGALSR TYK2 MVWAQQLASALSYLENK
TYK2 SLQLVMEYVPLGSLR TYK2 SQAPDGMQSLR ULI C3 ASVENLLTEI EI LK YES 1

AANI LVGENWYGifoeYBiust EVLEQVER Tabl e 16: Ki nases and seguerEre®6062984
proteotypic peptides identified in the mx experinent (beads m xed post
coupling) KINASE NAME PROTEOTYPI C PERMSBE AAK1 ADI WALGCLLYK AURKB

| 1 FTI DDFElI GRPLGK AURKB | YLI LEYAPR AURKB LPLAQVSATr I PWR AURKB SNVQPTAAPGK

BMP2K ADIPMAALCCLLEYK—BMR2K

L. TDTILCPRTETCSI ADR (AN
LM B = B B Ny

fas]
O 7T '\ ORIV oL

D AGAYDFP SPEWDTVTPEAK

CAM C2D FEINAGFFEAME CAlRRS EROANVRISKPERNIDD
STK6 QWALEDFEIGRPLGK
STK6 SKQPLPSAPENNPEEELASK
STK6 VEFTFPDFVTEGAR
TBK1 IASTLLLYQELMR
TBK1 LFAIEEETTTR
TBK1 TTEENPIFVVSR
TBK1 VIGEDGQSVYK
TEC ELGSGLFGVVR
TEC GQEYLILEK
TEC HAFGSIPEIIEYHK
TNK1 AAALSGGLLSDPELQR
TNKI1 ANLWDAPPAR
TNK1 MLPEAGSLWLLK
TNK1 VADFGLVRPLGGAR
TYK2 AAALSFVSLVDGYFR.
TYK2. HGIPLEEVAK
TYK2 LGLAEGTSPFIK
TYK2 LSDPGVGLGALSR
TYK2 MVVAQQLASALSYLENK
TYK2 SLQLVMEYVPLGSLR
TYK2 SQAPDGMQSLR
YES1 EVLEQVER




GAI LTI MLATR CAMK2G AGAYDFT SPEVWDTVTPEAK CAMK2G DLKPENLLLASK - 93 -

| CI NASE NAVE PROTEOTYPI C PEPTI DE CAM C2G FTDDYQLFEELGK CAMK2G LTQY1DGQGRPR
CAM C2G NLI NQWLTI NPAK CDK2 ALFPGDSE1DQLFR CDK2 FMDASALTGLPLPLI K FER
HS1AGHR FRB sh4dABRIsNSGPLHR FRAP1 GPTPALLESLI SI NNK GSK3A pEQE¥ANEDE1SGSKIA
V1GNGSFGWYQAR GS1C3A VTI NVATLGQGPER GSI C3A YFFYSSGEK GSK3B'

DI | CPQNLLLDPDTAVLK GSK3B LLEYTPTAR GSKEB LYMYQLFR GSK3B V1GNGSFGWYQAK
GSK3B YFFYSSGEK JAK1 L1MEFLPSGSLK JAK1 LSDPG PI TVLSR MAPK8 APEV1LGVGYK

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



MAPK8 NI I GLLNYFTPQK MAPI C9 APEVILGVGYK MAPI CO 1LDFGLAR MAPK9 NI I SLLNYFTPQK
MAPK9 ' VI EQLGTPSAEFMK - 94.. | Cl NASE NAME PROTEOTYPI C PEPTI DE NEK9
AGGGAAEQEELI MPI R NEK9 LNPAVTCAGK NEK9 LQQENLQTFTQLQK NEK9 SSTV' TEAPI AWTSR
NEK9 VLAGRoNEaNK4RRKDC AALSALESFLK PRKDC DEGLLVEVR PRI @DCrDRiokdhRedYL K
PRKDC DLLLNTMSQEEK PRKDC DQNI LLGTTYR PRKDC FWNAVFFLLPK PRI CDC FVPLLPGNR
PRKDC GLSSLLCNFTK PRI CDC | | SSLI TPLQAVAZR PRKDC | NQVFI | GSCI TEGNELTK PRKDC
LAGANPAVI TCDELLLGHEK PRKDC LATTI LQHVWK PRKDC
A solution of {3-[(5-Formyl-2,4-dimethyl-1H-pyrrole-3-carbonyl)-amino]-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-direthyl-1H-
pyrrole-3-carboxylic acid ('3 -amino-propyl)-amide .
[3-({5-[5-Fluoro-2-oxo-1,2-dihydro-indol-(3Z)-ylidenemethyl]-2,4-dimethyl-1 H-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% McCN




LSDFNDI TNMLLLK

PRKDC LYSLALHPNAFK PRKDC NELEI PGQYDGR PRKDC ‘QZLPSLDLSCK

PRKDC SDPG.LTNTMDVFVK PRKDC SI GEYDVLR PRKDC SLGPPQGEEDSVPR PRI CDC

VTELALTASDR -

95 - KI NASE NAME PROTEOTYPI C PEPTI DE STK6 QWALEDFEI GRPLGK

STK6 SKQRWBSOHREMMREEELASK STK6 ' VEFTFPDFVTEGAR TBK1 | ASTHPY6EsARsT BK1
LFAI EEETTI R TBK1 Tl EENPI FWSR TBK1 VI GEDGQSVYK TEC ELGSGLFGVYR TEC

GQEYLI LEK TEC
TNK1 M_.PEAGSLW.

| TAFGSI T' ETI EYHK | NKI- 98AALSGGLLSDPELQR TNK1 ANLWDAPPAR
LK TNK1 VADFGLVRPLGGAR

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, : Iml/min | 95% MeCN Imin
Positive
D Analytical positive Short column Iml/mn | 0-4.5min 5min
Ion - ANL Positive 30-95% MeCN
E Analytical Fligh pH | Analytical High | 3ml/min | 0 to 8min 10min
pH 5-95% MeCN
8 to 9min
95% MeCN
Table 18: Abbreviations uscd in chemistry protocols
aq aqueous
D doublet
DMSO dimethyl sulfoxide
G gram
HCI Hydrochloric acid
HPLC high pressure liquid chromatography
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Rate Sol vent Run Tine A Analytical positive 7mm ANL_POS7.MIm/mn
0-2.5mn 5-95% MeCN 7 min WD 20061134056PCT/ EP2006/ 062984 - 98 -
2.5-6mn 95% MeCN B Anal ytical positive lon ANAL POS.MIm/rnin O0-11mn
5- 95% MeGMohbosl3misa 95% MeCN 15 nmin C Loop injection, PEIRPReS/061984 / mi n
95% MeCN I mn D Anal ytical positive lon Short colum ANL Positive Im/m
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Oto 8mn 5-95% MeCN 8 to 9mi n 95% MeCN 10m n Table 18: Abbreviations

used in chem stry protocols aq aqueous
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);
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mrol  m | IyyaoebedHsdyer mal NVR nucl ear nmagneti ¢ r esonance pQTER06062983
retention tinme S singlet sat saturated triplet WO

2006/ 134056PCT/ EP2006/ 062984 - 100 - -E&hnapl e 6: Synt hesis of ki nobead
ligand 6 (nuinazoline ligand 32) Synthesis of cpuinazoline |igand 32:

7- (4-am no) - but yl oxy-4-(2-fl uoro-4-bronophen 0- am no- 6- net hoxy UI nazol i ne
5 Step 7.413(m, 1H); 7.11(s, 1H); 4.09(m, 2H); 387(s 3H); 3.62(m, 2H); 1.75(broa .

1: 7- benzyl I(@ig %neﬂugd |R@L926ﬂﬁqmq0¥|1) am no- 6- met hoxyqui nazol ine To a

sol ution enzyl oxy- 4-chl oro- 6- net hoxyqui nazol i ne (0.250g, 0.83nmol)
and 4- brono-2-fluoroaniline (190ng, Immol) in isopropanol (10nl) was
added hydsiges ori c7e(@imhjﬁ@bﬂd;ﬂa@i—@-(%ﬁbpr@-ﬁﬁﬁu&phﬁygm-§-. The m xture
was stirreg, at 9 L 2 hours. io The reaction mxture was allowed to
cool dowi§&goMm errperature The saolid was fil teregw of f*, shed ith
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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 Selvent Run
Method Name Method Name | Rate Time
A Analytical positive ANL POS7.M Iml/min | 0-2.5min 7 min
7108 5-95% MeCN
2.5-6min
95% MeCN
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NMR nucl ear magnetic resonance Q quartet RT retention tinme S singlet sat
saturated T triplet WD 2006/ 134056PCT1EP2006/ 062984 - 104 - Exanple 7:
Synt hesi s of kinobead !band 7 (nodified Staurosporine) Kinobead |igand 7
based on fyoadi@spegi ne was synt hesi zed accordi ng to thedigrmhowiosyss
protocol. 5 Step 1: Modification of Staurosporine with diglycolic acid
anhydri de Dissolve Staurosporine (typiléatly 10 ng, | R S-Biotech, GCernmany)
in1lmM waterfree DM, add 5 !IL of TEA, cool to O C Fromthis solution,
5 gl are taken and mxed with 50 pi of 10 ACN for determ nation of the
rel ati ve Example AySwynthesis of linebead liegnd o G FAWGSPIME)Ger many) . For the
LC- M5 analysis 5 pl of the reactlon mxture is dlluted into 50 gl 100%
ACN. After thorough mixing 5 gl are applied to the HPLC anal ysi s using an
aut osanpl er. Separation is carried.out at w rat.e 4 |l/Jmn with
0. 196 f orkamebeatlHgandy hased pn SEERPYEH: oS Sé(ﬁ@‘eﬁz ety thfg‘o‘&‘p VH2100% ACN
as sol vergroBesising a 3 x 50 mn C18 15 col um (ZORBAX- Ext ended Cl18,
AGLLENT, CGermany). A gradient from10% A to 95 %B in 75 mnutes is used.
WV absorbance is observed at 254 nm the nol ecul ar mass of the conpound is
determ ned online by a single stage quad upol tem (MSD, AQ LENT,

Ger many) .Stemd: Modiicatian oftanrgyneriae with digl aFidy "hﬂfﬁ'{dse first analysis
serves as the standard for the cal cul ati on of the yi el ds of reaction
products. The peak area of the 20 UV signal is set to 100 % as starting
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and drawn through it with the sane flow rate as above. After the solution
has conplr} gk Ycep:%&ﬁ@iﬁurbbﬁdﬂi@ Rolufien car(fold dgecsantidiplyeokioatid anhydddeaiMersloor i ne
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and drie m nmodi f.i aur ng to the
sol i @Sphwﬁ%@ﬁ%g ﬂ‘g“esé‘i’ %Su %@Rﬁ]@g’é?égﬂ?woﬂﬁe %)IS% Fmgﬁr%ﬁ rr&edl fied
St a?r 0S pahédleauls. 1if ihatreictioe erabhbt conpleel dn(tthﬁrperéels’u\mmse of the diglycolic acid

Bi s(am ng 568 ;%'réﬁu%c

Ger many) . %Haseg Qé{ eﬂ%gggl t%({?g%é%b%e I 56?3% |§n§r&dt)ﬂo¥|te§nf ol d erglcl:eess To
the slur rlyaféﬁﬂﬂﬂ@tu{ﬁ IS@#Ialquslﬁ’pIF%M apfasoribgdi abeve-pl EA, FLUI CA, Germany) and

a five fold excess_of PyBroP over th ified 15 Stauros The
react i on Alerdhg sepglipnds completeflgng, grrpe ‘Qggg@ms?‘emé;ﬁ'agﬁ Fiﬁt"%ﬁ(ii er er|f53‘?1?‘r€§nent
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nmodi fie uf Ospori ne i cri bed above,
Thi s st epsoigpﬁ%spe ﬁ%‘?li’tofl'tbgli me%ﬁl’%?%ggﬁ@&%%e%%%&%@ %?mqﬁ%ound nodi fi ed
St aur os pdiPherenienexnsdmmany) bysdctizationwith 0 ml mathang! andrparidibedgiop mathfhbeund
modi fi ed @ w&ep%eeoﬁanslafe&%ﬁrﬂﬁe@gﬁﬁemwﬂmﬂmmmmshed wi t h

10 volunes o vvaterfree fwo tines with 10 volumes of Step 3:
C eavage PEEFITPHA Yz%toﬁf@ 7R y,u‘ﬂgg RS ESGSEHD By TP %%PW actl

cooled to OCand 1 ml TEA is added. The fornmer light yellow resin should
now turn to dark red indicating the reaction. The cl eavage is carried out
for 20 mnutes at 0 C and 20 m nutes at roomtenperature. The solution is
collected and the resin washed two tinmes with 10 vol unes of DCM Al |

el uates are conbined and dried using a rotary evaporator. The renaining
oily filmis dissolved in 30 0.5 mM DWMF and 5 ml of water is added. The




and 5 pl are analysed by LC-Ms. The nol 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
st aur ospowinecd/s4is6ed for coupling to NHS-activated sepearRrzecasotsual via
its am no group. Before coupling, 1 m of beaus is washed three tinmes with
12 ml vvaterfree DVBO and then resuspéfdled with 1 nL waterfree DVSO. To
this suspension 20 pl of TEA is added and an equivalent of 1 gnole of the
modi fi ed Staurosporine in DVE. Directly after adding and well mixing and

short cemirireigappling 1 dhe cariridaeerd @PW@E@“WW@@‘W"@@%? Tafe s as'?ﬂbf‘er nat ant
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ta h 20 pl
e | Skt Pt e CHERRRAS: tapstnet RRhr iR ERQ Gl R Do 20 D
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times W|t resuspen ain w DVSO and 50 pl  of
et hanol amrve AR '@'?A &' tbé‘?é*‘ﬁﬂﬂé‘ﬁ@f”e@% activat ed

groups. The reaction is carried out for 16 h under continuous m xi ng.
After the bI ocking reaction, the beads are washed three tines with 12 n

20 The T b St aBERE L SaraBhR® R g phbpindtiatinG bl |\ 1o
40228) ; ‘P&BroPth@nlbiyy am ne (SIGVA- Al drich, T0886); ACN Acetonitrile for

HPLC (Merck, 1.00030); TFA: Trifl uoroaceti c acid (FLuKA, 09653); 25
PyBradP: Bronp-tris-pyrrolidi no-phosphoni um hexafl uor ophosphat e

e iR it R ST AR B ™,
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to bind tuwdified Stangstoripe byéIHIsC iiging the LGN %fstemrdﬂﬁﬁ@ed gaace Thig step is

cont act e, ﬁéﬁu{a'agﬁ 4 ﬁé‘aidn@é Bivmi’e%hﬁd Hofified BRiuvGsPorAb % SMmEkAg free
I NS e protel ng

target pro bound i.nobeads matrix t hen

el ut ed widter dea eagiionds evR ﬁ'ﬁeﬁl?fbu‘!hﬁ’fl? FIOH&S SISO ‘éan§15§e§g‘i gacr yani de
gel apd anMnyRPthelysin MablEddatieod velameyebiaietieb DME hnd twirtiss:s syibciOr onet ry
det ecti on. For Wrn bl ot analysis proteins bound to the affinity matrix
were el ut'@ Bmi"’rs 15 affinity matrix and subsequently separated by -

SDS- Pol yacryl am de gel el ecrophoresis and transferred to a blotting

menbr ane. | ndividual kinases were detected with specific antibodies

{'agal nst a and MC (Figure 4A). The result shows that
prei ncub?’?ﬁgg]g% tahe ceP@ﬂl ysate with Bis VIII prevented binding of the
target proteins GSK3al pha and GSK3beta to the Icinobeads matrix in a dose
dependent manner. Increasing 20 concentrations of the kinase inhibitor Bis
VI ;specﬂhfeiresaxh {sythéar emepéetdd i 5 diohgoes IDOBKSoddIh @ *Ereid GSHBDRA ds ddded.he

ki nobead in # I ntified
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spectro W%Bﬁﬂloi? iQdcHlebted Wi e %dilﬁ %ﬂs}fea@m HaRs a:ﬁthlmlvbmnmtdfuacm npm eIuates
subsequent |y sepayate ay SDS- P acrg am 'fllbe el ec ophor S, ?(fm tabl e
gel ar easaf%\%?"éb B a"(ﬁ‘dg‘ Hﬁ‘“&?ﬂ]" BYFPPEIGE P(‘ﬂge%l ' 5%§ On with
t rypsion. (FS)ml DV pitd £ nddiof ester ssaaqnlleé;sT}(eamdlﬁabStmtDsIg)rme it mn@@ddwfsbled ent Bis
M1 congg e%ttr'a&g)% %%eéé?%hx %ﬁ%a& NEdPVRRAuRP %fl@llg é?l vtiel.ed w th

|TRAQreapents l'es were_anal yze a’s|ngle

LC- MBS/ M8 WﬁﬂsHVsqbé@rbaW P34 amgymsfsthv anglaaséwmﬁl aﬁ@wwﬁw ﬁO@gioP&ﬁ in the
MS/ M5 s pefekdribai ﬁﬁgi%srei‘étlv@te the%@ﬁﬁlonMﬂHiehiﬁhﬁ)‘dﬁﬁd[ﬁt%pﬂnﬁ@l@ﬂfﬁrldimlwﬁl@ in
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| evel s of individual proteins were detected and relative |ntensity val ues
were cal cul ated (Table 21). 35 Binding curves for individual kinases are
shown (Figure 5). The relative intensity 50 WO

2006/ 134056PCT/ EP2006/ 062984 - 108 - (RI50) val ues representing the
affinity of kinase-coiiipound pairs are simlar to |IC50 val ues reported by
ki nase enzynme assays (Davies et al., 2000. Specificity and mechani sm of




i ncubated for one hour at 4C. During the incubation the tubes were rotated
on an endover-end shaker (Roto Shake Genie, Scientific Industries Inc.).
Beads were collected by centrifilgation, transfered to Mobicol -col ums

( MoBi TechwbMass+@mnd washed with 10 ml 1 xDP buffer comCaiEmzeg/0629346 NP40
detergent, followed by a wash with 5 m | xDP buffer 10 with 0.2 % NP40. To
el ute the bound proteins, 100 p.12x SB8sanpl e buffer was added, the
colum was heated for 30 minutes at 50C and the eluate was transferred to
a mcrofuge tube by centrifugation. Proteins were then separat
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prepar at ifgR éféﬁk bub bersa rinsisdeneaitb e peak exaopthe uAmodified Stadr@perine d3ai08ct i on
by Western Bl ot Anglgés%es Western blots were performed according to

st andar d PrBUERIRE 8eSHB*Hevel oped with the ECL Western blotting detection
system according to the instructions of the manufacturer (Amersham

Bi osci ences, #RPN2106). The ECL Western blotting system from Arer sham 20
isalig - - ad ' NIR-adk LOK whalspgeci fic
anti gesns hlsh&?‘?%%ﬁ%‘?%n [ riesgjtafd fo\\fm%?%mﬁ?ger d?&ﬁag&g?%rﬁiﬁfbg {nél | abel ed
ant i bodi e@.mwwwﬁ@%eaé%s%ﬁﬁé? HY e@’ﬁ“@ﬁ&”ﬁé@%@ﬁ PRt ody
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di | ut i on Iifectly afemddingtsind wellanixineomd|sheit eentrifpration bh b gynute pist00drak e
Placig, N§ui6euR 84 1aR61 246 1 § andly@idDyn (DRI lfiep N6 Byurbaser .
Spectronetr WO 2006/ 134056PCT/ EP2006/ 062984 é#(g Ge .-seﬁa} atled proteins-
S were red§OEEMIOYS UIRg of 2 SHATYIPEIEE e SUSPENSION 1eenkifiged aBginagt, cE))\Hi AG t he

* pr ocedur ealkbage détbenindthe Shziomenicboetd mbdified S@6rosprine by@helysis 685 8bby 858.
Briefly, jqejroanatahed a%x%%%}s@]ﬁ"ﬁf?%%é%iﬁ%&iﬁéﬁﬁm@&ﬁb is5und. Phet! €N

scal pel, ‘reduced usin . ) nunoni um bi ¢ay bonat ey 54C, 45
m nut es) beads aseweshed eRerwprds threp times vith 14mEDMSQnipsusppsdedagihvih ¢l 5 mv
anmonjisuMisar 58548 bf sthasdlaRink ENBRGH,G@miafy)tih eddtdnd blook ud@actedNHES .

Reduced and al kyl ate roteins were di d i . W . cj ypsin
( Pr omega)*cHy? Pmseiggreéﬁmod]elﬁf ?‘5’??8}%{ 1%)? %3 “ﬁ% %ﬁél%%%%ée It%e'rnnoni um
hydr ogendéodibmatatioTAbBbcadDatpesashoth thisstimey witke i mb isgrivepsaglerMFERClhour s at
37C and tgﬁgmﬁgﬂ ' S bt yngit@eped using 5 pl 5% formc acid.
10 6.2 anp %‘%lg%gbfégﬁ%(}hpgrﬁﬁg#?oégﬁal ysis by nmass spectronetry Gel
plugs were extracted twice with 20 pl 1% formc acid in water and once
with 20 pl 0.1%formc acid, 60% acetonitrile in water and pooled wth

aci di%hi edhdifglsiing wagematvers wed:Sanpl es were dried in a a vaccuum 15 6.3

i 1IRAQ | abel ing of peptide extracts The peptide extracts of sanples treated
wi th di f fEVENNN-Dimethyfatmamnde FFLTKA, #6228);conpound (0. 074 pl VI, 0.22 pM
and 0.67 gMBis VIIl) and the solvent control (0.5% DVMSO were treated

wi th di f fidtAerkricisdareing (BGN AcAldsichaFi886):aggi ng reagent (i TRAQ Reagent s

. Multiplex 20 Kit, part nunber 4352135, Applied Biosystens, Foster Cty,
CA, USA) AGNeArctomileford i dnMerekel OGN of mul ti pl exed, ami ne- speci fic,

stabl e i sgotope. reagents t n | | all peptides in up to four
differ ent%’ﬂ%oﬁew&i“mﬁgggﬁsi mul t aneous identification and

quant i tatj on of  pepti.des. The i TRAQ reagen I [o]

i nst rdct itﬂé’%o% %‘5?8&85'8??%@“%%%’&8 Fer %ﬁh@s@h Zdﬁepdqb@g/g%%ﬂ? 2 té uspended
in 10 pl 620001;l | EAB sol ution, pH 8.5 and 10 gl ethanol were added. The

i | RAQ reagent was dissolved in 85 pl ethanol and 10 p.1 of reagent

sol ut i on eVe Diclderchethane ﬂ@[éﬁﬁﬂpﬁ@fme | abel i ng reaction was perforned at

roomtenperature for one _hour on a horﬁzont al shaker and stopped by addi ng
10 pl of M&Or Bimpthylsulioride(Kid{fep, 44648)f our | abel ed sanpl ed were then

conbi ned, dried in a vacuum 30 centrifuge and resuspended in 10 pl of 0.1%
formc acid in water. WD 20061134056PCT/ EP20061062984 6.4 Mass
spectronetric data acquisition Peptide sanples were injected into a nano
LC system (CapLC, Waters or Utimate, D onex) which was directly coupled
to a quadrupole TOF (QIOF2, QIOF U tim, QIOF Mcro, Mcromass) or ion
trap (LTQ Deca XP) nass spectroneter. Peptides were separated 5 on the LC
system usi ng a gradi ent of aqueous and organi c solvents (see bel ow).

Sol vent A was 5% acetonitrile in 0.5%formc acid and solvent B was 70%
acetonitrile in 0.5%formc acid. Table 3: Peptides eluting off the LC
systemwere partially sequenced within the nass 10 spectroneter. Tine
(mn) %solvent A %solvent B 0 95 5 5.33 92 8 35




50 50 36 20 80 40 20 80 41 95 5 50 95 5 6.5 Protein identification 15 The
peptide mass and fragnentation data generated in the LC-MS/ M5 experinents
were used to query fasta fornmatted protein and nucl eoti de sequence

dat abaseswaewaiesed and updated regul arly at the NCBI PCI@EP2¢0e86388BI nr
dbEST and the human and nouse genones) and European Bioinforrnatics
Institute (EBI, for the human, mouse; 1/ -nmel anogaster and C. el egans

prot eone dat abases). Proteins were identified by correlating 20 the

measur ed peptlde mass and fraonentatlon data mnth t he sane,data _onputed
from t he Eas : Imnlvisate coy axb bi = At atiye B 2, gt filg

Sci ence; ins et al., 1999. Probablllty based proteln |dent|f|cat|on by
sear chi ng"S€equence dat abases using mass WD 2006/ 134056PCT/ EP2006/ 062984 -
112 - spectronetry data. El ectrophoresis 20, 3551-3567). Search criteria
vari ed dependi ng on which mass spectroneter was used for the analysis. 6.6

Protein @mmatr@ﬂa itinstEatReioatpetidonphindieg in clielsatesdsdepartioaleriydhe Gitfed usi ng
peak gr eaa§a%é3 of E?Seﬁﬁ&ﬁrﬁ %st %&gpoﬂn%ﬂ iﬁd@ﬁ»ﬁﬁﬂ&hﬁ{hé VIIREBiH &304 wel by Ross

and col | eagues t1pl.exed protein ntltallon in
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(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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(RI50) values representing the affinity of kinase-compound pairs are similar to IC50 values
reported by kinase enzyme assays (Davies et al., 2000. Specificity and mechanism of
action of some commonly used protein kinase inhibitors. Biochemical Journal 351(Pt 1):
95-105).

1. Cell culture

Jurkat cells (clone E6-1 from ATCC, number TIB-152) were grown in 1 litre Spinner
flasks (Integra Biosciences, #182101) in suspension in RPMI 1640 medium (Invitrogen,
#21875-034) supplemented with 10% Fetal Bovine Serum (Invitrogen) at a density
between 0.15 x 10° and 1.2 x 10° cells/ml and harvested by centrifugation. Cell pellets
were frozen in liquid nitrogen and subsequently stored at -80°C.

2. Preparation of cell lysates

Jurkat cells were homogenized in a Potter S homogenizer in lysis buffer: 50 mM Tris-HCL
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
SL.A600, precooled). The supernatant was transferred to an ultracentrifuge (UZ)-
polycarbonate tube (Beckmann, 355654) and spun for 1 hour at 100.000 g at 4°C (33.500
rpm in Ti50.2, precooled). The supernatant was transferred again to a fresh 50 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
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
6.0 uM 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
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were added to 1 ml of lysate resulting in the indicated final concentrations. For a control
experiment 5 pl of DMSO without Bis VIII were used.

4, Protein capturing with kinobeads

5  To each preincubated lysate sample 40 pl of kinobeads (see example 1) were added and
incubated for one hour at 4°C. During the incubation the tubes were rotated on an end-
over-end shaker (Roto Shake Genie, Scientific Industries Inc.). Beads were collected by
centrifugation, transfered to Mobicol-columns (MoBiTech 10055) and washed with 10 ml
1xDP buffer containing 0.4% NP40 detergent, followed by a wash with 5 ml 1xDP buffer

10 with 0.2 % NP40. To elute the bound proteins, 100 ul 2x SDS sample buffer was added,
the column was heated for 30 minutes at 50°C and the eluate was transferred to a
microfuge tube by centrifugation. Proteins were then separated by SDS-Polyacrylamide
electrophoresis (SDS-PAGE). The composition and preparation of buffers is described in
example 2.

15

5, Protein Detection by Western Blot Analysis
Western blots were performed according to standard procedures and developed with the

ECL Western blotting detection system according to the instructions of the manufacturer
(Amersham Biosciences, #RPN2106). The ECL Western blotting system from Amersham
20 is a light emitting non-radicactive method for the detection of specific antigens, directly or

indirectly with Horseradish Peroxidase (HRP) labeled antibodies.

The anti-Glycogen Synthase Kinase 3 beta (GSK3beta) antibody was used at a dilution of
1:1000 (rabbit polyclonal anti-GSK3f, Stressgen Bioreagents,Victoria, Canada, product
number KAP-ST002). This antibody also recognizes GSK3alpha. The anti-ITK antibody

25  was also used at a dilution of 1:1000 (rabbit polyclonal anti-ITK antibody, Upstate Lake
Placid, NY, catalog number 06-546).

6. Protein Detection by Mass Spectrometry

30 6.1 Protein digestion prior to mass spectrometric analysis
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Gel-separated proteins were reduced, alkylated and digested in gel essentially following
the procedure described by Shevchenko et al., 1996, Anal. Chem. 68:850-858. Briefly, gel-
separated proteins were excised from the gel using a clean scalpel, reduced using 10 mM
DTT (in 5mM ammonium bicarbonate, 54°C, 45 minutes) and subsequently alkylated with

5 55 mM iodoacetamid (in 5 mM ammonium bicarbonate) at room temperature in the dark
for 30 minutes. Reduced and alkylated proteins were digested in gel with porcine trypsin
(Promega) at a protease concentration of 10 ng/ul in 5mM Triethylaromonium
hydrogencarbonate (TEAB). Digestion was allowed to proceed for 4 hours at 37°C and the
reaction was subsequently stopped using 5 pl 5% formic acid.

10
6.2 Sample preparation prior to analysis by mass spectrometry
Gel plugs were extracted twice with 20 pl 1% formic acid in water and once with 20 pl
0.1% formic acid, 60% acetonifrile in water and pooled with acidified digest supernatants.
Samples were dried in a a vaccuum.

15

6.3 iTRAQ labeling of peptide extracts

The peptide extracts of samples treated with different concentrations of the test compound
(0.074 pM, 0.22 uM and 0.67 pM Bis VIII) and the solvent control (0.5% DMSQO) were
treated with different isomers of the isobaric tagging reagent (iITRAQ Reagents Multiplex

20  Kit, part number 4352135, Applied Biosystems, Foster City, CA, USA). The iTRAQ
reagents are a set of multiplexed, amine-specific, stable isotope reagents that can label all
peptides in up to four different biological samples enabling simultaneous identification and
quantitation of peptides. The iTRAQ reagents were used according to instructions provided
by the manufacturer. '

25  The samples were resuspended in 10 pl 50 mM TEAB solution, pH 8.5and 10 pl ethanol
were added. The iTRAQ reagent was dissolved in 85 pl ethanol and 10 pl of reagent
solution were added to the sample. The labeling reaction was performed at room
temperature for one hour on a horizontal shaker and stopped by adding 10 i of 10%
formic acid in water. The four labeled sampled were then combined, dried in a vacuam

30  centrifuge and resuspended in 10 pl of 0.1% formic acid in water.



1. 02 0. 83 1P100024673.1 MAPK9 JNK2 1.00 0.97 1.08 1.04 1P100012069.1 NQO1
1.00 0.84 0.99 0.87 1P100219129.7 NQ2 1.00 0.87 0.95 0.78 1P100410287.1
PRKAA1 AMPKal 1.00 0.88 1.00 0.91 1P100220409.2 PRKAB1 1.00 0.91 0.94
0. 79 1P108646828403¢ PRKAGL 1.00 0.78 0.79 0.68 | P10038%44FEP200RRKEM PKCa

1.00 0. 25
~111-

6.4 Mass spectrometric data acquisition

Peptide samples were injected into & nano LC system (CapLC, Waters or Ultimate, '
Dionex) which was directly coupled to a quadrupole TOF (QTOF2, QTOF Ultima, QTOF
Micro, Micromass) or ion trap (LTQ Deca XP) mass spectrometer. Peptides were separated

5 on the LC system using a gradient of aqueous and organic solvents (see below). Solvent A
was 5% acetonitrile in 0.5% formic acid and solvent B was 70% acetonitrile in 0.5%

formic acid.

Table 3: Peptides eluting off the LC system were partially sequenced within the mass
10  spectrometer. '

Time (min) % solvent A % solvent B
0 95 3
5.33 92 8
35 30 50
|36 20 80
40 20 80
41 95 3
50 95 3
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
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spectrometry data. Electrophoresis 20, 3551-3567). Search criteria varied depending on

which mass spectrometer was used for the analysis.

6.6 Protein quantitation

5  Relative protein quantitation was performed using peak areas of iTRAQ reporter ion
signals essentially as described by Ross and colleagues (Ross et al., 2004. Multiplexed
protein quantitation in Saccharomyces cerevisiae using amine-reactive isobaric tagging
reagents. Mol. Cell. Proteomics 3(12): 1154-1169). '

10 6.7 Binding curves and determination of RI50 values

The Relative Intensity (RI) values for the identified kinases are shown in Table 21. The test
cbmpound Bis VIII was used at three different concentrations in the cell Iysate and the RI
values were normalized to the DMSO control. For selected kinases the RI values were
plotted against the concentration of Bis VII and curve fitting was performed 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).

30
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35 5. A method for the characterization of at least one enzyme, comprising the Steps of:
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fromthe ligands. 26. The nethod of any of clains 1 to 25, wherein the

bi ndi ng between. | i gands and 25enzyne i : 1g_non_-coval ent binding. 30 -118-

27. Use of nore than one broad spectrum@enzyne |igand i mobilized on a '
solid support for the characterization of at |east one enzyne or for the

. characterization qf at |east on enzyne-conpound conplex. - 1/6 - d -
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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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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.

The method of claim 9, performed as a medium or high throughput screening.

The method of any of claims 3 to 10, wherein said compound is selected fromthe

-group consisting of synthetic compounds, or organic synthetic drugs, more

preferably small molecule organic drugs, and natural small molecule compounds.

The method any of claims 1 to 11, wherein the enzyme is selected from the group
consisting of a kinase, a phosphatase, a protease, a phophodiesterase; a
hydrogenase, a dehydfogenase, a ligase, an isomerase, a fransferase, an acetylase, a
deacetylase, a GTPase, a polymerase, a nuclease, and a helicase . - o

. The method of aﬁy_of claims 1 to 12, wherein the Hgand binds to 10% to 50 %,

preferably 30% to 50% of the enzymes of a given class of enzymes.
The method of any of claims 1 to 13, wherein the ligand is an inhibitor.

The method of claim 14, wherein the enzyme is a kinase and the ligand is selected
from the group consisting of Bisindolylmaleimide VI, Purvalanol B,
CZC00007324 (linkable PD173955), and CZC00008004.

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

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

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

proteotypic peptides.



0.25

? .

21,

10

15

20

25

30

35

1.

19.

20.

22.

23.

24.

25.

26.

12,i 0 0.2 0.40.6 uM r6/6 - Figure 5 (2/2)

-117 -

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.

The method of any of claims 1 to 19,_ wherein the broad spectrum enzyme ligands

~ are covalently coupled to the solid support.

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.

The method of any of claims 1 to 21, wherein each ligand is present on a different

solid support.

' The method of any of clain‘ls‘l t0 21, wherein at least two different ligands are

present on one solid support.

The method of any of claims 1-to 23, wherein by chéracterizing the énzyme or
compound-enzyme complex the identity of all or parts of the members of an

enzyme class in the cell is determined.

The method of any of claims 3 to 24, wherein the compound is different from the

ligands.

' The method of any of claims 1 to 25, wherein the bmdmg between 11gands and

enzyme is a non-covalent blndmg
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27. Use of more than one broad spectrum enzyme ligand 1rnm0blllzed on a solid support
for the characterization of at least one enzyme or for the charactenzatlon of at least

on enzyme-compound complex.



