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Met hods for the identification of ZAP-70 interacting

mol ecul es and for the purifitation of ZAP-70 The
wopneseme7i nventi on rel ates to met hods for thePCI/EP2007/004880

identification of ZAP-70 interacting nol ecules and for

the purification of ZAP-70 using

am nopyrido-pyrimdine ligand 24 as a ligand for

ZAP-70. Furthernore, the present invention relates to

phar maceuti cal conpositions conprising said

| MEAROY FAIIERAGRIOR & ZARY0 WerddRR HBALRL ada 961 the

I ated di seases s as aut ol mune dicsease
infl ammation and traRYpfigation f 28P-Hh. Protein kinases
participate in the signaling events which control the

t t. ddif ]S, : .
They B b aoBy e i miodselif dnprdemibeatiohati 2AbTR ingeracting
molgeubest dnxdffacﬂmrmxnfmymmkoﬁﬁAPdiO whgwkinopyridd-pyryeidéreligand 24 as a
hga}nci~I eﬁ)er Z r/}%trl"la“Z(fS Fﬁ{‘tﬁos s § S It é N Jﬂt t H{Qfel%o%“ N2} tetsh(?g‘ e%ﬁmtaceutical

pre dry at I oSl ne resi
compheitiens h;amppmgesae‘rhtunmraghnshm vley| ege f@rerthméreamﬁ%rof T-cell

me(ﬁz{ié@@l@éaﬁ@s §RAI4YERImMRe DKERR! MElatinRDA Ind Rahyfisht rejection.
menbr anespanni ng growth factor receptors such as the

epi dermal grow h factor receptor (EGFR) and cytosolic
Proteikih&e€ paicipatdiashe sighslihgs efmsoyhilly komfol #PactVation, growth and

it RRRTBEt eyt teR A X el e Ao Y such as growtn
factonsf bytnkimto oy chiéraokides: dn gehérsl, dhesedanasas sedclassifiesl in two groups,
thosg.I { #éfer%ﬁgélgﬂ'tpﬁ'ng%ﬂogylgt% Ey?@sdea'réslrﬁtf%s OfndC B¥sé That preferentially

| SNB t1on, over expressi on or
P omha@ﬂats (FeTine and(er thrsening residuche Tag pyawEne Kinages ingfude membrane-

spa ﬂ:mgsgrom r@meéeep&ﬁ!; S&dh ééﬁthé B}ﬁd&lrﬁdl erovath fhéir cOREE(EGFR) and
ﬁﬁgct ed to hﬁ ﬁ{;ef% e{&gh Protein tyrosine
cytogpl R ecplgt Finases b 915y i ses and
non-receptor kinases - are essential for the
Inap??épina%l{/ %!%12}%‘8 Ige R enaa%e[e frugfsdtl&g ?Jvo?\ge%i: 1I;i ngéne}; (?geasmﬂgﬁlﬁing cancer
and |1mﬂmmoat@c3eétsorrdeesc {Thisseandre ¢ansedaeither direefly qr mélrlegbahﬂ ttg failure
of cSﬁtlr(ngmécchaBﬁﬁlsS&deerlrﬁﬁﬂaﬁéh vaefé@lﬁrésﬁ@ﬁ R @ﬁap?}’dﬁﬁté"fctlvatlon of the
Ki naszai nmune receptQqrs, such. as t i nit
enzyrge Ip le?,:{ @pse( m@@m:gs setectiye)l ftf égglbqss AS EXRSR }/ed to have a
benélishlBffeed. | receptor, consist of antl gen- bi ndi ng
subunits and signal transduci ng subunits. The signal

transduci ng chain contains one or nore copies of '
Proteimmtynasirec kipases -t yotb secaptdratyestineckineses iand noptriefeptor kinases — are

esse(mh% %%ﬂe grtg\ratl% ﬁgﬁrb?ffa‘dt%ﬂ » of! JMVRF 1B FnGiflink rbygtlaﬁl ggl?}ong the
earliest detectable events upon the immunoreceptor activation in mast cells, T cells and B

cells is the stimulation of non-receptor tyrosine kinases. Immune receptors such as the
high-affinity IgE receptor (FceRI), T cell antigen receptor (TCR) and B cell receptor,
consist of antigen-binding subunits and signal transducing subunits. The signal transducing
chain contains one or more copies of immunoreceptor tyrosine-based activation motifs
(ITAMSs). For TCR activation, ITAMS located in the CD3 molecule are phosphorylated
by Lck and Fyn, two Src family tyrosine kinases, followed by recruitment and activation of
ZAP-70, a member of the Syk family of tyrosine kinases. These activated tyrosine kinases
then phosphorylate downstream adaptor molecules such as LAT (linker for activation of T
cells) and SLP-76 (SH2 domain-containing leukocyte protein of 76 kDa). This step leads to
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by Lck and Fyn, two Src fam |y tyrosine kinases,

foll owed by recruitnment and-aetivation of ZAP-70, a
worzeimisrsedf t he Syk family of tyrosine ki nasesPCTHP2@7/004880

activated tyrosi ne ki nases then phosphoryl ate

downst ream adapt or nol ecul es such as LAT (linker for

the %cqt\)a%{&]i H}uﬂgplg— dg\%}'xgtﬁ%(ama?gnﬁ{‘ Igorpgle«(:u?gg su]cém 3s Siucﬂi.lﬁ T cell kinase

€l n
(ITK), 8pCrband Plbklnesea(é?mngatw% Cotrreanplmrendﬂmwéem 5 1-8).
si gnal i ng nol ecul es such as i nduci ble T cell kinase

I TK), PLCg | and PO kin {, ng, 2005, Current . .
ZA {),ﬁ;eéﬁaﬁcha];egmfa@g} g{ﬂp gDa)_L @yngsjgﬁhq@yk family of tyrosine kinases
and Gsz@stsaclaea eaihethe defarsab@iinoPthe TOcdiREepIo @A ct al. tmlsvk)c Natl.

el T PGSR DUSEAH A BF PP Moty

expreSed,in A Otdls aNdt Naturat XdllerSINK) ¢d84 add plé@/];@ﬁ @defdial Wde & signaling

throﬁé’l? ?‘h C g%% S and 11%I\(é\?ur a@efg %@RJI?RI@% Jge#e?lgrlls l %—uSF 25"28@‘% dimmune

respesssenitdilre rtp| edaqratelygmegulaty T headlu ghtivatienTom lqade to allergic and
a“t".T’ng’&‘ﬁgd‘?iiag%ns%e éégllte: g?&go‘fo Is Q:%hh&erb@ 43r &&P'aﬁgatcfg% t t for the
develppmeniiqf, M“PQHSQP@é%‘We&gSPﬁSg?TSJd Egg SM%‘H‘E
di seases. Therefore ZAP-70 is COI’]SI dered as an
ractive target dev
sevitht RBlontest 80 e, ihlioidH e SRERIE AP0 iphibitors have been
repogeder Sk mggcab@cbﬁeassthmturemse;ddéemgﬁ ianditsynthesis of edngagonists of the
tand%ﬁps%%dn%lgg)é 8(@?122%‘6%9%9& ZRP%%% 2}4@0 Sé&geﬁ/feﬁdchb[? 7(10),

tructure I gn and synt es antagoni sts o

108} 1300)n Atiehikaye sersersdoy peptideStprarydiondhe abidity Z)Abmﬁot%%l’-m and
identi®i@8 a p@pﬁdle thhEiRhibiee MAPLkihEde actiVft} b cdRPtind\Nwsh lplf(ﬁ% substrates

ovish A aha b AVP Frulr G B PPidTh AT bﬁf%{'rﬁ%ﬁi BEP ) Kifase assay
withZthle- domrlﬂlyelokrg_maw !stllystﬂa;e pap@Ghtliyngo \midnhf)pZQtPeV(h inhibitors (Moffat et
. TSP 4 TP 25552000, AL 25y bl i
strugigre %@gumwpdenase Wesaimine cmapkﬁel Wiitly Stausospgeine iway reported and

%ﬁc’da?, bRy R 1tRE Strhdifel Bse®idedbn of 5BBitorB (991r & allVexbo4, J. Biol.

et 351-3356). In addition,
Chef“nii%@i} ﬁéggézgﬁstruct ure of the ZAP-70 k| nase
domain in conplex with Staurosporine was reported and

Al gi\lﬁ?% %ﬁcﬁ btg%ol% h¥cr %ﬁl‘iﬁgﬁ%&é@? oq%s@gco@%%g% % (Chan et

al., H90g18ror28R8) Acad. tSdeZA@V@ -2ht0) iand seai eft¢rwai11tsRecogmzed as a
loglédl Ql?@é {ap%et‘f@ls’l' akf ‘ﬁ?ééy é&l §1§9a\é€§ ‘?1@ ZIQP ]@qﬂhlﬁﬁ:&%rh)a@& bgén approved

a5 d3iga Yol AN TRAORSOF @éé@mrﬁ iildasiey m@giecv,slpp P1GElI YEa£ B0 inhibitors
is tlﬁeprlaci 6£lcfebiet atRY MeHhods a6, idosti FAEdNpbuUndbi thatt étéract with the

phyerO oglcaFE)?m%Q@’Aoly 98 as it occurs in activated T-cells.

In view of the above, there is a need for providing effective methods for the identification

of ZAP-70 interacting compounds as well as for methods for the purification of ZAP-70.

To comply with this need, the invention provides in a first aspect a method for the
identification of a ZAP-70 interacting compound, comprising the steps of
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as drugs yet. One reason for the failure to identify
and devel op sel ective ZAP-703inhibitors is the |ack of

woghisf8eve assay methods to identify conmpound®CTHRR007/004880

interact with the physiol ogical formof ZAP-70 as it
occurs in activated T-cells. In view of the above,

R L L e R

vveII as for nmethods for the purification of ZAP-70. To

comgpl YoMbabihd 'ﬂlhé pP&@ﬂk PFéﬁﬁra‘th{e\mth %laa%mﬁyﬁrﬁlﬁe ligand 24

first aspect met hod dent| f on of

ZAP- 7@1@9@&7&6&%8@&%&3% undercandiiong ajlpwing b Jognation of an
provi Giriopdrido Pyeiniidive tipand4 Ophesphoaylited ZAP-70 complex,
phosphoryl ated ZAP-70, b) contacting the protein
preparation with am nopyri do-pyrimdine |igand 24

| Mmepbiindubeting thea amaldpgridoHpyomidine dgand @dd+- tphosghorylated ZAP-70

m theaasi £ ghosgho
7 gans By R B IBBoul 488, 00T Ve 4 e

i ncubating the am nopyrido-pyrimdine |ligand 24 -

Phes Plaefeyh s whéBer e COfpoiNd W dble & sﬁ:'p&:%&: Wﬁted ZAP-70
and d). determ nin egpet her the conﬁ1 able to
separ oz Bsdemmi @4 noMBLAP P IYHINe gap bi l i zed

am nopyri do- pyrim dine |igand 24 In a second aspect,

In a %e‘vgﬂﬁ)([ ?gfgeg{ gé‘ \f)(re? te}ltogxéﬂl 3 ree é%t S g)g? I”ﬁégtﬁ od n%o{hﬁ aalagntlﬁcatlon of a
ZAlbéS&pﬁctgbtmg tdmep@ind peonagirising ‘ﬂ’p@tﬁpd pfig a protein

preparation containing phosphoryl ated ZAP 70, b)
cont act i ngﬁt he protein preparation wt
anidho By \idiae gyprotRindTARATRiQThFRRtRING ﬁh%ahpr%ed &AP570,
solid support and with a given conpound under
co itions.all.ow ng the formati

goﬁﬁ}‘i‘%‘&f‘gp;}*ﬁ H@Fwepmp@rgﬂan ‘X‘nh 36??88%‘1’%?33?’88’“‘6 ligand 24
ZAP 7 mowbiized ,onamsola) suppbecindngith hegiven compound under conditions
am no i R4 [ 2 d _
Zap. 7Bk e, ToRhdiftn | S | singBORGPRORHMGRE  gand 24

the i mh@tmhpafhatpd &\A;Pd’é%cmnl@#md for the identi f| cati on
of a ZAP 70 interacting conmpound, conprising the steps

O e e S Blde i oiai fedha®f' " pRoSRETE 2aP-70

complex formed in step b).

In a third aspect, the invention provides a method for the identification of a ZAP-70

interacting compound, comprising the steps of:

a) providing two aliquots of a protein preparation containing phosphorylated
ZAP-70,

b) contacting one aliquot with aminopyrido-pyrimidine ligand 24 immobilized on
a solid support under conditions allowing the formation of an aminopyrido-

pyrimidine ligand 24 — phosphorylated ZAP-70 complex,

c) contacting the other aliquot with aminopyrido-pyrimidine ligand 24
immobilized on a solid support and with a given compound under conditions
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b) contacting one aliquot wth am nopyrido-pyrimdine
ligand 24 i nmobilized on a s#tid support under
WO0edi37866ns al | owi ng the formation of an PCT/EP2007/004880
am nopyri dopyri mdine |ligand 24 - phosphoryl at ed
ZAP-70 conplex, c) contacting the other aliquot wth
am no PY.LI ' i gand 24 i Llized.on a,.
sol i d%é{ﬁ'g%’ t¥1 ? O%Qﬁona (gﬁlav%ln corrgggﬁ?i&g P?afé‘r‘&“e ligand 24 -
condi mhomlawlmt\ml Ag\R-R@ céopleni andn of an
am nopyrido-pyrimdine |igand 24 - phosphorylated
ZAP- 70 conpl.ex, and d) determ ning the_ anmpunt of
amidhoggtermpung thepmaunkof apinapydo-PyHRkinmbeapd 2degphosphorylated
ZAP- 7@ Aqonp emplerrfoRaled in stdpg®Fakd cgnd ¢). In a fourth
aspect, the invention relates to a nethod for the
identification of a ZAP-70 interacting conpound,
In adourgr aspiectgthichinvesitiepselates tad methodi fdr the idemti fizbhiicyuof sZAP-70

oncRE b b B i B Bt g one al Laquot i th

a given conpound, c) harvestlng the cells of each

al ia§lu@toviGhhg W8 iaNgudts @oﬁﬁﬁilﬁ% EAthOdt ekt & @AtBhfining
pro ions contacting the protein

ein prep
pr epaPRPIRSRE %%F @Agﬁ7%opyr|do pyrinidine |igand 24
|nn0b|I|zed on a solid support under conditions

aII the an_am nopyri do- pyri m di ne
G ot IR 0P o N o ™ i 1)

detern1n|ng t he anmobunt of am nopyri do-pyrim di ne

i gan P-70 conplex forned in

ea%ﬂ %Faéﬂggﬂﬁg%g?g%%%?ﬁgﬂlﬁf%e context of the present

invention, it has been surprisingly found that

AN O PYir AR YETinCtirder thioB@ASIp@Acih ropaieibnd 0 | | gand

whi ch recogni zes preferably phosphoryl ated ZAP-70 (see

Figure 2). This enables the use of

ameno pyntackingpe iproteiinrpeepargons with anninspyréteRpyrgnaéselygand 24

et hodl %“E%ﬁehbﬁsﬁllﬁ‘%‘ééﬁi‘foﬁﬁ*s?%ﬁ%sp Sd“%ge%ﬁfi%‘%n ofan
The semiganyridowyrianilingpigandidd p;phpsﬁhend@te Z&dhd0 gamplex, and
glven in Flg 1. This conpound (7-

%A{nﬁgﬁ%pfg]t q:{le ag]oﬁlab?n% qqg&\payéﬁzozgyrgjrlnﬁimeolgén B pl‘zosphorylated

ZAP-70 complex formed in each aliquot in step €).

In the context of the present invention, it has been surprisingly found that aminopyrido-
pyrimidine ligand 24 is a ZAP-70 ligand which recognizes preferably phosphorylated
ZAP-70 (see Figure 2). This enables the use of aminopyrido-pyrimidine ligand 24 in
screening assays, €.g. in competitive screening assays as well as in methods for the

purification of phosphorylated ZAP-70.

The structure of aminopyrido-pyrimidine ligand 24 is given in Fig. 1. This compound (7-
(4-Aminomethyl-phenylamino)-3-(2,6-dichloro-phenyl)-1-methyl-1H-[ 1,6 Jnaphthyridin-2-
one ) is a substituted aminopyrido-pyrimidine compound. The aminopyrido-pyrimidine
ligand 24 can be covalently coupled to a suitable solid support material via the primary
amino group and be used for the isolation of binding proteins. The synthesis of
aminopyrido-pyrimidine ligand 24 is described in Example 1. According to the invention,
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one ) is a substituted am nogyri do- pyri m di ne

conpound. The am nopyri do-py?rm dine |igand 24 can be
wocowaldgsst| y coupled to a suitable solid suppoPCT/EP2007/004880

material via the primary am no group and be used for

the isolation of binding proteins. The synthesis of

the %Erggf) “‘a%)l 8 cg;' %Ll{]ﬁ r#eﬁ@é%ﬁ\zlfeha’ltaﬁ%oﬁﬁ}%ﬁ.@eg )%(gmggunds comprising

the cermi e}ep@ﬁnd@mm} Pml {AS3 Ipyriyaidineepre sirecsurers| fm@rsbed by Klutchko
and Q:@ﬂp%ﬂeéjﬁ(ﬁmo'e%'ap 91998€ JCMeg. CRerd: 41(19) '3§¢6‘§Q§Bl but which have

rimdine core structure as descri be
anoqh%tl@kﬁr@ %rﬁgerftbéw@algl?és,w( K BTG SBpumnot betis pary oty the cyclic

strubtaﬁbs fon einka (oltgll)a soBid & ﬁgﬁf{)yp?iéﬂ y\WMhkeR Hagy dackidnBT 8, 9 or 10
era e (0] he.,am no
ator, qﬁa Tigfs T’ pistn SR 2 Saptiofcp A5 ABRY RF ARt arque-

the solid support. Typically linkers have backbone of

The?efm%b gfeférghy &gsepr&glolnl ‘rblfrﬁ[l ?ﬁﬂﬁﬁid&Tﬁ%&ﬁeMa also includes

or am no- a ive
comppedsy ablbpvinge e)‘d}f’r esSABS " af-Rbgny moop%(?ﬁﬂaphiero -phenyl)-1H-

[1,6 dagﬁﬁ‘lg'naﬂl 2-8hé o%x@%l&i@ﬁ%m%fmﬂi%ﬂﬁl}hﬁiﬂsﬂﬁuéd% tB&8%Bosition of the
FIZ%B

'Pf[an@PH‘é%tﬁa%Ty\g @3161?59%%0%%?2 i ﬁ%ﬁa‘yhlglén@mheéﬂmqfwed with

an anihsd, ihlydioxs- af cﬁﬂbexﬁ-grm@l, ahdwhich inag bé-qafdétiyrlalyrisobstituted at the
1H gggg% thl? uﬂe kyI fhﬁ]l ﬁ% h{%pht%lg;la(?m% 8358 rE:Bg % %pl a@% having
e.g. da}ib@xgtog)s()h@re @mfemhly@ hhmarsprmlcmdda,mmgpwidoypyrimidine ligand 24~
also deE W hf}tﬂ HhPAShel gf‘ Hén\kfzﬂﬁn% @t(QW d:léhlofbe%henyl) 1H-

6] na I n-2-one, | Xyl “havi hg
[1 G&na@ thyridig- oa% anﬁorewh@hp#ref%ﬂwuysﬂtmé @xﬁ‘ﬁe‘é‘@%ﬁon of the 7-

phenyd#iHePy{th G- aﬂh’(ﬁ' Hﬂvﬂigne gl 193N0-atdhs, ablsieh ikl bed@sbstituted with an

nds w
ey, BUAGY-+0h 9873 B2 20 ahih, SLBRligh 91 g, 1H-1,naphihyridin-2-
one withGinredloylthaymigdi g -121 o8eatgmeor e whi ch are only
substituted at the 4-position of the 7- phenyl am no
with an al kyl having e.g. 1-15 C-atons, which nmay be
Most preferahly.e gompowndsn designased any Garpingpyrislo-pyimidine digand 247 are

seled@d fAIm the gl' p&ﬁisfshﬁé‘ o‘i’ﬁﬂ(h‘%iﬂb[ﬂd %&Wlﬁ%fﬂ 130¢2%-dichloro-

pherﬁ{rjg]{ \gpé{ 1 %@HR@%’“E&%?’Q%%O (gsocf‘ compounds w1th the same (7-

phen}&mlhmb)-)ZF(QdiDdlphlomeﬁdnf}Q) | Hg&6inaphthysidim-2-ehe Ot @de fwitdoh are only
SubS?LP.ﬁ‘(ﬂg LR 4 Con?lhoshlt Iﬂﬁen y;rhepﬁllam)mcéwtta ag ac111|( I%avmgpe}% H C-atoms,
whi¢h nmtbsllsubstlwt[:dl vo}ln ap Fankipo-, diydsaxy- omecaybexydgronp and at the 1H-

iGONBPHRAS- By IGAE-brfe with an alky] h 1-15 C-at
post enyPﬁ ny El% %ﬁdl chl oervol1 pﬁgﬁyy avm%eg6 naphtaﬁ)rl?sl

d|n 2-one ) core whi ch are only substituted at the
Pyriflo[RPp i idimd déﬂa@tmepwluaﬁmmdwchbecaas A'KPLbofipetitivg inhibitors

of rgo?gt%ilt’yr%wrlsgves CSPIV\IE%?tbd(?W&b Iga%%t%b%taéogggfe%&ovrm i’ (ﬁ-rk; fibroblast
growthpfasfor ireceptor, FGFR; epidermal growth factor receptor, EGFR) and the non-
receptor tyrosine kinase c-Src (Klutchko et al., 1998, J. Med. Chem. 41(17): 3276-3292).
Subsequently, it was reported that the PD173955 compound potently inhibited the Ber-Abl
fusion protein and the c-Kit receptor tyrosine kinase (Wisniewski et al., 2002, Cancer
Research 62, 4244-4255) and also the anaplastic lymphoma kinase (ALK) (Gunby et al.,
2006, J. Med. Chem. 49(19):5759-5768).
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of the IH[I, 6] naphthyridin-2-one with an al kyl having
e.g. 1-15 C-atons. Pyrido[2;8}pyrim di ne derivatives

wowee13rsei’t i al |y descri bed as ATP-conpetitive PORIEPR20G084880
of receptor tyrosine kinases (platelet-derived growth
factor receptor, PDGFR; fibroblast growth factor

n oegeaied] profeniive, S L L s b B BSRiE G 3-atpyrimidine
ligaiddl imtersdt ovigt maire thahBfBhurgan pivkain kifrasen antl pdt@ntly inhibited both the
p38 %ggg%@@nase?;t%%% %f by 2dols, Wbt C@lﬁq‘rgﬁe‘én{&g@i(flﬁp?lﬁq 193). In

conpoun ote y ‘i nhi bl t e
indgpepdeat projepmic ﬁ@ldéesklﬁ wap ebwspyes that the dmmobilized $8173955 compound

1nte{aWsS\ﬂitl$‘§§J€ral%ghﬁh rece%&Q&yrcﬁﬂﬁ%ﬁas@@%%M6ﬁ)36467Al) Yet another

publ(lﬁléydf%e@fgm afgd tg)pt thlg(e?@glrf)%g é" ge%tlggﬁ&?tng tlf)e r‘i(mase activity of

ephA® (e8P tobs QR GitoiBYt .al. N2 @06c Kheinsaly & Bidlegyrnl 85719t TRDy. i t
was found that imobilized pyrido[2,3-d]pyrimdine
ligands interact with nore than 30 human protein
Accridieg ¢ tha grgsenteimvestian, Hhe iexprgstion hZﬁlRe7(b§soe§nuotF«>r@K mean the

hunlﬁh&ifi‘@t‘éﬁl e(svyh%Wnnlﬂ I“-’&m@u but2a@§)4a ﬁM?:hon:ﬁ:F}J ActivEdRHE MY LChereof, or a
»1181-1 193). In_in endent proteom c studi es

funqtnonﬁias aab‘seeﬁr@%aemﬁa?re% O %ﬁ%ﬁ)lpg%ee ept9f7 80 8y aHaphEirRded by a
nucleftf RidtHas hy%r%dizefsgd Ql;%i;idiﬁb ral\:(lldtdnew?% @ﬁldtgfét@ﬁi Weler low stringency

.nas et _ano

conilifls Fretetdbt He B, Enkensy reathans drst e kBl in a butfer
comipirisiage3 54 fomanyidef 5X R, 60 ml\é;iﬁUFHC( Gallli75)u15i mM EAITA, 0.02%
pvpqu@z%cﬂbe&"' féd M%/%ill%éﬁla d g'flmorzesi)SI 11 ? A’é‘;d;gbg’ ggt/\;(ﬁ) dextran

resent I nv I on e expr

Sulfﬁétfobh$-90 hears atfd qu Waﬁ#npg dn aibmffss cansisiingiof 23X §§Fe 23 mM Tris-
HCIRpH b8 mM BEDTA, andbl1ys. 8PS fé?l@eﬁdu\‘@&ﬂ IRCt hed G‘vﬁ§hm§’[n a buffer

cnSh iﬁ%%ﬁmﬁﬁm@ﬁ@gg&@tw’"ﬁ R, Gedd Tt for 15

houfsydo60%i.zes to the nucl eic acid encodi ng said protein
under | ow stringency conditions. Preferably, these | ow
stringency conditions include hybridization in a

In spmkef aspeetd @ rthe iimengsns first maprotien pEcpagsion Gmtainvng phosphorylated

ZAP-[W) S5 ﬁgn\iléw;rg}eg%lg’%léggyfmﬁh%Tﬁres&tQ%K/Emrﬁ\égnca&lgg0 1\%&/@1&6&1 with any

protal@xﬂeaﬁragavfaét 8 Yefng MOiGTIAlo A5 oRE #0 S pwagﬁpéyda e %AP 70 is

solublliztE@ in theiséirtivg. Bkamplebhicludeta hddid mhisturd 67 se(thHl profdins, a cell
at 5

mM EDTA. .;and. 0. 19 SDS for 1-5 hours
ysaffe SR 51 SRt WIS Bk g oSS olbsenDi ffginal cel or a
combmiageirGf sevptdl €elli)ysdtesrM EDTA, and 0. 1% SDS for 1.5
hours at 60C. In some aspects of the invention, first

a protein preparation containjing phosphor ¥I at ed
The presence of phosphorylated ZAP-70 protein species in a protein preparation of interest

can be detected on Western blots probed with antibodies that are specifically directed
against ZAP-70 phopshorylation sites, for example phosphorylated Tyrosine residues at
position 126, 292, 319, 492 or 493 (Watts et al., 1994, The Journal of Biological Chemistry
269(4), 29520-29529). Antibodies directed against phosporylated Serine or threonine can
also be used. Such phospho-specific anti-ZAP-70 antibodies can be obtained from
commercial suppliers (e.g. Upstate or Cell Signaling). The use of such anti-phospho
antibodies in conjunction with Western blot analysis to detect phosphorylated ZAP-70 has
been described (Houtman et al., 2005, The Journal of Immunology 175(4), 2449-2458).
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ZAP-70 is provided. The nethods of the present

i nvention can be performed wth any protein
wopneEprseli on as a starting material, as | ong RSTIER2007/004880

phosphoryl ated ZAP-70 is solubilized in the

preparation. Exanples include a [iquid m xture of

rotei I t cel ate

Cell\?\lﬁya?%s r dﬁ al%gpxysta?'egl%?& 'b? tz.aﬂ’lﬁgb ?%‘ggt:‘] gcell ?rﬁ%nelfeg fe.g. nucleus,
miteghprydniea ribosdrhess 2okl @tgybfirshiand thepf prsmre‘rgaprom ppreparations derived
fronln Xﬁc@&%? ankii6s. %@t’ﬁ@% forOthe RM&R&}PW l:éﬂ @fka%@lﬁ:s?zge q&g%' A the art

es In a_proteln preparatlon |nteres

(Chﬂé?re%?é’dHH'WaV%PE igaiedes frsﬂb%a&lw i Gsitsi Bo dﬁ@sretlhgtotocols in
Prot@frﬁS&@@é‘e‘”f Eanbisy Jehr ECUCeHgal) BansM. ZMrm! Hidde L. Ploegh, David W.

soeR B DR LS, 80 BAP D BRE P10 ShsC,,

493 (Watts et al., 1994, The Journal of Biol ogical

In agdjlggh:}{nr gg%gﬁq’tloﬁ? ggrg %?%)% lﬁﬂ?&%ﬁ(ﬂfﬁgﬁ% gzrg te?f;%cts thereby
enneiyegi SP&Y; ¢1 tmwﬁ tpsotsine @nch és aﬁpplamm @0 membisoe peaseips {Chapter

4.3 @%béé@tumrnﬁqctﬁa&ﬁbﬁ W{sgueabuﬁu&ptbw $n (”@u&enwpﬁh@&% @ Protein

Si.gnal i hg osp
SC‘%?H? b &5‘&%&% Jphp %oﬁpB iwnw?f@ﬁnf b¥le Qhrl%a%.vg Speicher,
Paul D. Waigfeld; pMilep iSBNXL at46'd 12169878@. has been descri bed
(Houtman et al., 2005, The Journal of | munol ogy

175(4), 2449-2458).Cell |ysates or partial cell
Furthgmedre prefeim prepasiticrisrieein hypdy Shlids ¢angbecedeld (erzyhheid] eerebrospinal

ﬂu“¥ %eﬂton@éigh{?ﬁﬁndﬁhﬁ chondria, ribosones, golgi etc.)

irst en preparing protein preparations derived
fromthese organelles. Methods for the isolation of

For Q’ﬁhﬂn R GRA6R! E@Brydr @sakte@\&anvéu ot @éﬁné@ﬁ@@l@fméhtzstages or adult

susE 680l S DL TSt ST AGLSoh e rans

as héarhdiskectébirogamjceBan b thBxsource tdf guietein. preparetidns. Dawsedorgans can
| SBN:

alsogy ﬁ%%@ggy t§§>ﬁlu rdgrt ?ﬁq lfé%%hgurng:%{e%%}depar ations can

be prepared by fractl onatl on of cell extracts thereby
Furtﬁ&'hi&@' 11,%3 ﬁfb@&hf dr¥iRssS nffy BE QL B ézaraﬁbiﬁ r'k:oﬁ\&unmg phosphorylated

0] rotein
AT @h Bnh?s SR RERRPEIORs PIY tlfQﬂSef(@fe fhe profuction of
recorriﬂllﬂia[ne pfotBh@iermkSrybt‘ic Brd eekarydiid eiis are wlﬁél)t éstablished (Chapter 5

Proc‘leggn of ch EEOQCW r% f’@qélpgr'ﬂ evcﬁocols }Dsgf\?q eih §aence” Editors:

Johrp Elmlgm%ersl)/l Diumt Heddeok.Plpegit, @amqov\é pewhen Peuf FoWingfield;
w11a0<iyg§ lI9BSS oS - fz@fgg s§d (e.g. blood, cerebrospinal
a

'urd,” peritone urd and urine). For exanple whole
enbryo | ysates derived from defined devel opnent stages
In aOprefiditéldt embodiment of the methods of the invention, the provision of a protein

preparation includes the steps of harvesting at least one cell containing phosphorylated
ZAP-70 and lysing the cell.

The ZAP-70 protein is preferentially expressed in T lymphocytes and Natural Killer (NK)
cells. Therefore cells isolated from peripheral blood represent a suitable biological
material. Procedures for the preparation and culture of human lymphocytes and
lymphocyte subpopulations obtained from peripheral blood (PBLs) are widely known
(W.E Biddison, Chapter 2.2 “Preparation and culture of human lymphocytes” in Current
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stages of nodel organisns such as C. el egans can be

used. In addition, whole orgéns such as heart
WO@DeEezasdd from ni ce can be the source of pr oPEITAEP2007/004880

preparations. These organs can al so be perfused in

vitro in order to obtain a protein preparation

Protocolts I?I? CHR Bl tgg,te 1@8058%{‘“3{ SI grS%FA 85";?'/(5 e}ﬁam\ﬂl]e éiﬁn%tal Sgradlent

preparat|on C ainrng phosphoryl at
centpifiegation cisndbimetho@| fpr she depasationvief hlydwhpeytes Heom other blood cell

popn‘i’lr ar yfgﬁj 'Erﬁfuolk orRi %?%feul&ry%f' Poindan lgﬁ)?f&@q%)f@%ﬂpoﬁﬁﬁnons can

c. cel are l'y“establ | she
be lmlefaqh 14 their speariae ethiurtase réseptoes whichgan bg F‘F“é’ﬂf“zed by monoclonal

antlﬁ’édiésp qak %hyﬁczﬂ’rs@ﬁﬁatibnsﬁbtﬁﬁé ﬁhvsolx%ﬂlcb $ng ofahése dntibody reagents to

ma%ﬁg?g ngé‘rhlallgefu a?fnﬂﬂ g{r@n!' W gseg]fbgge @éﬂy these antibodies

(po@tﬂb?éel&;ﬁ@ﬁB “1Bie.isdlated Ipmphevyte delsndancherfimthentultured and stimulated

;% bgzheg I?i?ref:t@% %gglbﬁnthe t'[hgelplt ?&%tgf a0 cc? i’ec%p&)%so %L?CIhn'dtS CD-3 to

ara Ion In

1mt1@i¢e -cell recctmitsmnnlmgmmWﬂw@qsmAmmdeZAysﬂ%@ioutman et

al., 3403, G8E hourﬁmeofm%umldg&qtmzf) Ifopsgfegrential ly
“expressed in T |ynphocytes and Natural Killer (NK)

cells. Therefore cells isolated from peripheral bl ood
As dreglieefativie ta pﬁuiatr@hhmabicells)glhlaﬁéd ogll Bhésale.g. B’mckaedeursgas.m be used

far epar at 1 op and c | tur human | ocyt.es
and 3fipi e fR SGa8 o BoBR At A5 S ARy BER RGP gporyiated
ZAfbV@ﬂﬁin(l el $White; 2000, ddiey owmelwf ririunoB) gy 756()59;2%582&4&

2.2 "Preparation and cul ture of human | ynphocytes” in

CurrentProtocols_in Cell Biology, 1998, John Wley &
Altempatiyely, ids glso pessiblg fhiscabatey @adg? @cg@p ereell lines with phosphatase

mhlﬁﬁ&*s fih brigatd Réep |§AP—7UHI1 H‘l@%hﬁ@ho?ﬁﬁe& 88, SutlPetfods are known in

the @?{ %W%gg&g’ﬁﬁg §$ %ggtfare %&ﬁéﬁ L&i@%ﬁ%@é}gﬂ? in Molecular

Biologih 20081 Johh Wideyc&rSdns, Iinsz)l ated via their specific cell
surface receptors which can be recogni zed by
nmonocl onal anti bodi es. The pﬁ{Slcal separati on net hod

In 2 prefermed enehndimentg thef calhisspartao # sl pulterggwates ard methods for the

harJé?t%’f%t defl REBES c&@étﬂﬂlr@H'% hR&RWn 1ﬁ hremt (18tratk kSpra).
that are bound by these antibodies (positive

sel ection). The isolated | ynphocyte cells can be
Thefohbich @f tlombdlhwﬁﬂnanﬂy ﬂéj)emdl @i e elayreasidlh 06 ZAP-7® ofticedt has to be

h
G L TS Aol Ao O 0 et SF R i
whetheb s iearrtellyis plsoidghtho stattagi sastemﬂfozm&m@hoﬁmﬁﬂmm\@ntmn methods
llkea\klesteégfbg P-CFﬁeoaAde 'hPé!Elcoa{mdéTgé{Q&loﬂgﬁﬁeﬂ%ég 4I*)~Iorthemblo}s and DNA-

ternative to_ prinar human ce

mickogITRY, rr@%ih@@ (“DN‘?ﬂé&“R )gnglatubmwt%bé? |1%)0r¢earf<)tféet<ir§éae whether a

given protein of interest is present in the cell.

The choice of the cell may also be influenced by the purpose of the study. If the in vivo
efficacy for a given drug needs to be analyze then cells or tissues may be selected in which
the desired therapeutic effect occurs (e.g. T cells, NK cells or ZAP-70 positive CLL cells).
By contrast, for the elucidation of protein targets mediating unwanted side effects the cell

or tissue may be analysed in which the side effect is observed (e.g. bone marrow, thymus).
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and stinulated i n anal ogous fashion with anti-CD3
anti bodi es to obtain phospho?yl ated ZAP-70 (Ki m and
WO 87862006, The Journal of | nmmunol ogy PCT/EP2007/004880
176(5):2833-2843). Alternatively, it is also possible
to incubate said | ynphocytes or cell lines with

FurtBE&?(H‘E atage éﬂ&@ ?&% O\Lﬁlg F]h%mgﬁeergs nk%ﬁﬁ r;AtEaFQhé e'llt %ontaining

orylate Are Khowa
phoarhorxlme(tZAPe?@ eraydrwbsam@h&ﬂml ankegganighapgdry b_lepS)O Gomrespondmg

met&ﬁsrz?r@tknBWﬁt i‘ﬁct%sart 'FOVQIX%Biea% tﬁbﬁggoﬁya d%%ggbtlcjﬂ"agedure used to

Sons referre i‘ment
Obt% & Sniwﬁﬁ 6%‘PPnto?P asseer whtcir ¢aypy the tmrﬁri mcmsrgpwry or with

biodhBfidad metitdds OBiopsies hte mqrort@ﬁt td di@gdos@ (Wl 4skife afd Stagé diRase, but
I|ter ure supra). The choice of the

alsolégl%wtﬁaglﬂ%foﬁtﬁ é@ﬁéﬁeﬁ At he expressi on of ZAP-70,

since it has to be ensured that the protein is

It 15?(; con :[1)19%%(11 Xwﬂﬁrﬁ ﬁ{‘aerﬁreéeﬂt H@nﬁﬁ {hapt)g‘ﬁtﬂé)i) ﬁt ¢ tﬂé gtelrceagt DBne cell,

a glven ce
the lygistia pef @mnqdh%mﬁﬁﬁrrﬂ%rslmHOWﬁeerr it aguadly, Prﬂ@frﬁé dlgauthekeell is first

harVdés ahd B etse gg@t §&p| nucl ei ¢ aci ds detecti on
nmet hods, %hernblots and DNAm croarray nethods (" DNA

chi ps") nrght be suitable in order to determ ne
Methblﬁ fa)eltheilygis\tﬁ‘rCehs atecltrtowaf inl the artq&arws apd dbiaat Samplel@eparation

for & extra-lré?%nc flaC[{ an%l u@xff?cla*lom ﬁha& l% 1(isn h%gtgg e8?up y’Sample

t urpose 0 PRV VO Er f
Premr@mneﬁe@nmleﬁeee?mabdlca Cheraisyryd, Whley 2088| £dder:tSameenath Mitra,

prinfBYBRE 03¢1 £X486; thrY@"IS%NI 0&714838 1 BA LY/ ie rcffp(ﬁﬁtefeﬁt cell types and

ef f ect ccurs (e T cells, NK ceIIs or ZA
tissysssican v Be caghigyd sb?y homesetizess t (¢-8.orPtieE ernesrraaqr?,oﬁﬂtrasomc

demﬁfegﬂit@ﬁs eemm@etﬁlsmdteagdnmg (epvemt4n] Biitde XEM0CtGHAPS, SDS),
osmgf ¢ él&ctcli( gepg%g(gfr\%%n% %ncg&lab%}gg g#ﬁ??rg jn(e:lgortl QF th%éedr%ethods.

thymus). Furthernore, it is envrsaged within the

AccQ{] nttgr'yt éé telglg{h%a}% ggt th%h e o tal negﬁr?r AN greparation containing
pho b}ﬂatg & ZAPg70 pip rsroatagty eithr dhpoprBinegynde-Rpdidipe ligand 24

1mniﬁbﬂi/ﬂéd lofl atsh)ﬁd%ﬁf)porl:ﬁﬁdéﬂé@iﬂh@ns aﬂld@hﬁ@ﬂi& foPmation of a aminopyrido-
@g St i ﬁ%PC ure Hi@ﬂ)zg obt a smal |l anount of
pyripyidie ig a@é# rylpte A\l 6 m scroscopical ly or

with bi ochenical methods. Bi opsies are inmportant to

In tlgé gﬂ%ggﬁqnv&glgﬁgﬁle%/tglﬁﬂ g‘raﬁ taﬁ??r?og&r%o}?@l%ﬁgmgq %lﬁlci: ?gf n_p}&h%s%}aorylated
ZARNV@ lgomplaxé Q@net@emcqmﬁlemwh@rﬁ aminopppde-perimidive digangd 24 interacts

with 2&P &0, L ga5y C(W&fen@ ot lmost PRy By h@nk@%ﬁ@ﬂt%m
si nul t anéously. However, it is equally preferred t hat
the cell is first harvested and then separately |ysed.

The skilled person will know which conditions can be applied in order to enable the

formation of the aminopyrido-pyrimidine ligand 24-phosphorylated ZAP-70 complex.

In the context of the present invention, the term “under conditions allowing the formation
of the complex” includes all conditions under which such formation, preferably such
binding is possible. This includes the possibility of having the solid support on an
immobilized phase and pouring the lysate onto it. In another preferred embodiment, it is
also included that the solid support is in a particulate form and mixed with the cell lysate.
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Met hods for the lysis of cells are known in the art
(Karwa and Mtra: Sanple prdfaration for the

WOeRre7/1dt867on, i sol ation, and purification of NBRCIT&P2007/004880
Acids; chapter 8 in "Sanple Preparation Techni ques in
Anal ytical Chemstry", WIley 2003, Editor: Sonenath

tra A 456; line | SBN:
tn Ao horl- Bl MARRE IR, pAire BoeER amigopyridopgimidine
1lganfbn24o@ndchhwbdr>&a}te<homge7m iwr e.g(evig. salt bridges, hydrogen bonds,

desi ntegrators,
hyafdphbek SHBRRAER, dl dom AR e 00 Tt on x. 100,

CHAPS, SDS), osnotic shock, repeated freezing and
Indb aa&re@ eﬁbo@m@‘@lﬁbtmaétép%nopfhet heaRtioRtdrogs - anﬁﬁspyrihdﬂﬂynmldme

ligalyf 24 PhOBARIIRS 2T 1 CHBIes Aoy Bertaregl SRS Asqngally physiological

condidoha dhephyisital stite oﬁprcnelp;/ wiithin @aflsiisridelchbed irgBetdy, 1998 (Howard
R. P'eF{PD bdl:{ljﬁ%h lopUr‘rﬁt Sl?!i 1% SJ#IQH o4 tBo%nﬁgirnoC %Qxliytlbasag Joe B. Harford,

Jenmfegémpuzamth&@pwmzy land é‘élenm@ NDY@qula e(ﬁdS] Rutneat ﬁr@tgeqis in Cell

e t opY K i gdi | i
Bzol‘o @B;bﬁ[ght l@gtzfé)gﬁ g!&gﬁgaﬁg%ﬁ &e Ebﬂge%{ e?“a r{:gglts ig@pitd. Dor:

hor
10, 02 LR 0% G s GhomiiaeaPoiine; Datsd My | J005PEot Bubqetion Date:

OctdRP-1998).e. g. by coval ent or, nost preferred, by
non- coval ent bi ndi ng. The ski |l ed person will know
whi ch conditions can be applied in order to enable the
Thef cxrmattiingnumfertdsserm'mlqupiwsiodb;giwmqmﬂﬂiqne hasgthedadvantage that the

inte&éﬁmwg&y %ﬁ%ﬂgﬂge Z:glh %9{59} n '}i &ekﬁkger&g‘me%tbeoéharactenzed)

e present I nv t1on onditi ons
and apptigialy thee compend gaflest wémefélw@s eRossibi | theesatyyal conditions.

“Es&‘iﬂl’ﬁﬁil'l)t bl@)‘b%lbéi@ﬂfcdﬁﬁitﬁ)hs’s wehnfep umatthede. coﬁﬂfe‘ifoﬁ!& MHioh &!é esent in
h bi ndi ng ngSSIble h|S|ngI111ﬁest gosmlltlé 1 )

the mm CRBregE samplsr matsgak N Thexdpe g epRAYHoIggigal protein
congentraiiog fH)esaltyksatentation, buffer lcapavitgtandrpost-eheslatidaial modifications

of t}?enpr%gélﬁgei%/o \)ea T B Qeck M %ﬁﬁﬁlﬁs@rﬁg 1%:% %oﬁlﬁldoﬂf HER require

orm an
concﬂlygm c,denhcalht@ tb@m etxﬁhfzmngml tying| enganising gvhegefrarnghe sample is

denbéd" Bup stgl‘?t‘ié@@e&llal@ké"&ﬁiﬂ'iﬁ(g@ &%Bh%frlghéggllotké Ef‘fkglu?eﬂ‘ dRditions. The

rylaté IS,
PeTSRY d\%@ﬁgh‘l H’&r?&%‘”ﬁﬁ FB\HH%HF@‘%%@%PSE?‘P&}%S%‘P“% may arise due to the

expériin@italadet-ap wihiek @ﬂfl evemtuallpietiabrnes siibigied eaditiorishBor example,
rln]

e fthefor tion Q p |do
the F) R at i ERbp iR BL s AR, OF SR EGHBARL Wheh Saking and
processifiga sauple fchen adivsegeriganibm mdyysiqoire gorghtiorsombich et identical

to th&&ﬂlg@f&%@?&&ﬁlcoﬁ&ﬂlﬁs ﬁ)}\gg éﬁ)zﬁ'ae' (\5/\1% %él{lhsgtaﬁ)% {lﬁ‘ldt%ﬁs of 8hys1ologlcal

conditionsnfor practicing; thg waihass eohe frR/Entien wnhanby appasset, tOth@seBskllled in
the H@rah@rdde encompassed by the term “essentially physiological conditions” as used

herein. In summary, it is to be understood that the term “essentially physiological
conditions” relates to conditions close to physiological conditions, as e. g. found in natural

cells, but does not necessarily require that these conditions are identical.

For example, “essentially physiological conditions” may comprise 50-200 mM NaCl or
KCl, pH 6.5-8.5, 20-45°C, and 0.001-10 mM divalent cation (e.g. Mg++, Ca++,); more
preferably about 150 m NaCl or KCl, pH7.2 to 7.6, 5 mM divalent cation and often include
0.01-1.0 percent non-specific protein (e.g. BSA). A non-ionic detergent (Tween, NP-40,
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Jenni fer Lippincott-Schwartz, and Kenneth M Yanada
(eds.) Current Protocols inl®ell Biology Copyright (c)
wWOo2003133%nMn Wley & Sons, Inc. Al rights resePCEEP20DI004880
10. 1002/ 0471 143030.cbh0101s000nl i ne Posting Date: My,

2001Print Publication Date Cct ober, 1998). The

Trtg R &I BAL o o130 Hsc FRRER bl Rl odh Ruefdipibal d.os-02%
(volhtng/évnqumct)hﬁorcglnlerayb guidancet, therfollowing, buffeeedeaegyoes ¢comdimns may be
appl?&ﬁ[]eaclt()eﬁ@?ﬂ%l 09t5'001t?®1 l"IY'nst I@g: 7 ons@”@gﬁ é}tﬁﬁltar dddition of

as possli e nat ural con
divalgny satings)iangdfor @tﬁrﬁ&wl@ms angl/er nogriepichletesgeminse

condltlons whi ch are present in the original,

Pretlé%g ?g?%gl?e pglglélp@gﬁ ﬁl)]'b‘léﬁ?’isa q?:qnacq}-i'g?grtglﬁl%j to 7.5, preferably
front @@ae ms, ahd 00: a bufféreconcamneatioh Wf &oth p@ &t 5@ mdvi.referabhyalfrom 25 to
50 ot |d9eg ' Ogg'ncgﬁtréttﬁ% & r?l%ﬁ(l)\;lﬁena @%ﬁ? ﬁeg Ne-lr '8? ]ér}ecifr?rom 120 to 170

esdOnY | alﬂ% ogi cal " con
mMs @orferablyc dpdim rElval@ehsaltSa(e g Meghers€ea) mayh‘élrther drenpresent at a

conden¥hiiéh Qf ﬁ@xﬁ' 15@5 WivE fp?éfé%l} D& SRR veherdin Rdrk }SFé#eraWthe buffer
-1'i.Ke condi'tions or conditions closé

is sy teL e mognaPriome cLims Ml SolkeEST Ly Ons £LOSE

will, of course, realize that certain constralnts may

i e e SRS o P R FL b2 s immobitied
on @ xaih kepporth & heaughoutitHeyinventess aey tahins Y aopitli suppaft” celhtes to every
undfé@dlb&?ﬁeﬁxﬁ)PSE Iblemg%m@riﬁlﬁ)dm% 4 s?t‘fdlfﬂo%@gleﬁ{g%f gﬁ it9 Qurdace.

sanp oma Fiving organismmay require-conditions
which are not identical to the physiol ogica

Acc61‘21 {0 @ﬂfiﬂfe@ flfkiieﬂréd %Iﬁtsod?frﬁﬁﬁ 'tlfd"éohgusitu Ptk @ Sedcet fr@llﬁsthe group
i ol ogi ca ndi ti ons ra .
consitis i HEA SR OH ) AEoi0sS APt RGe (5 5o GHERRa Bl pharose)
latext, lvellalose, andl fare oe fiereomagheticl plyiclehe term "essential |y
physi ol ogi cal conditions"” as used herein. In summary,
it is to be understood that the term"essentially
Amiphpwids-pyinulinecbganidt 2omey beejoapked to dhe seli sunpag aithgs eovalently

or 1{091 cR}"v'XI%hﬁ O8ionddovaRAA ILIARRS qnélﬁde% bihdidgO i b'ld'hrf‘ %HH{I%J ligands
does .not necessarily require that these

]”nQQﬂﬁ%SFﬁﬁﬁgIQP@“Fﬁﬁntlcal For exanple, "essentially
phyS|oIog|caI condltlons nay conpri se 50-200 nM NaCl
an .001-1 di val :
pret@laplleing iyhopiglte el gt 24 i S We kg 3 e sotic
supfdatCl or KO, pH7.2 to 7.6, 5 mMdival ent cation and
often include 0.01-1.0 percent non-specific protein
A non-ionic detergent (Tween,
Bequpilzmcwpl%ﬁhwe@}xe@&ﬁn 6PRaYA A5EVH EEOER such as NSy Cagbodimide ete.

to @hBlet the OdbpliRg 2féactiorPi with | theO adndpyA¥o-pyrimidine ligand 24. The
aminopyrido-pyrimidine ligand 24 can be coupled to the solid support by direct coupling
(e.g. using functional groups such as amino-, sulthydryl-, carboxyl-, hydroxyl-, aldehyde-,
and ketone groups) and by indirect coupling (e.g. via biotin, biotin being covalently
attached to aminopyrido-pyrimidine ligand 24 and non-covalent binding of biotin to
streptavidin which is bound to solid support directly).
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(vol une/vol une) . For general guidance, the follow ng
buf f ered aequous conditions l#ay be applicable: 10-250
WOrM7NE8T®67 5-50 mM Tris HO, pH5-8, with opti oR&N/EP2007/004880
addi tion of divalent cati on(s) and/ or net aI chel ators
and/ or non-ionic det ergent S. Preferably, "essentially

Thegn%ﬁéé) g gt?t': %@ﬂbﬁl g@;ﬂ)%gtt rrlingi!ggalt Hgg ﬂgf%l%dggvagfeomd élgavable linkers.

era
ThecCclﬁﬁdégﬁ may |bsracgt6V¢d binengymaticsdearioge oF &featment yvﬂfhr smhabls chemical
meth&ds20 MM and / or a concentration of nonoval ent salts

(e.g. Na or K) of from120 to 170 nM preferably 150

nmM Divalent salts (e.g. My or Ca) nay further be

Preffred bitidingd 1n&rfa@é§3ﬁiﬁﬂ)irﬁﬁmg3ﬂnﬁfop§1ﬁ@drpﬂq1ﬁ1€dlﬁe [Tp4nd 24 to solid support

mati ot Fokele b Gtm BARERRS iR AR bikbone of 8,9 or 10

atorily. iThe H@kers cortbiPESthet a carhexy-amtasbo-aftivtehgrows.esent

i nvention, am nopyrido-pyrimdine ligand 24 is

i mobi |'i zed on a solid support. Throughout the
Theijskilledtressen willeappesciate shat ibatvwagp e individyal tsteps 106 ths/methods of the
mve‘ﬂﬂgh smhwgds@mey be I%d:éégar? b$&ht\9adhmg)1’@ PattZs¥ the m&bviedge of the

f‘i]f% e |1 gan on its sur ace. Accord ing to a further
PersgR & f &y therdth 1qgr§§r\éea| 19 FPIaoNFR 09 dcompoenggys of the cell
lysafer ﬁmnt the sglid Uﬁpp@ﬂﬂcﬁispét@ﬁ@(e g%hp&&onfﬁ)dbhﬁdlﬁgi interactions can be

mimgngl% A ea?&ﬁha %?(?lepeq? | (Zfi gigteggegﬁl f Ct | %gér%% adjustments to salt

Concfe@trammgnéhq wagheuffer] es. Ami nopyri do pyr| m di ne |igand
24 may be coupled to the solid support either
coval ently or non-coval ently. Non-coval ent bindin

Accopdang, tretheiifeittificgtion mebhae o th PVEREQN, |theyEsad=ouh |SWGFh§ cither the
detet@ors be ﬂét@bthﬂllaﬁoﬁfaf iphesphoryRited @Aabhy (fitsh@spect of the invention), the

aereBin] ol i PrtinyBtr Y it BF cheshd e pbPiiigDlegd ZRPPIC Complex
(secomd aspeeSoﬁ:mn mvrmtlan)q oache detegnioafen sfitie aa;souﬂlt-le the aminopyrido-

pynﬁﬁdlné’ ?hg%gg §<r1 I‘?»(ij;&ph%?yl&t@g%?? b %oﬁqgﬁ‘e% (sg%ande #ifd M Writhaspect of

o-pyrimdine I'igan
the ianemi9BYr i do- pyri m di ne |igand 24 can be coupled to the
solid support by dlrect coupling (e. g u5|ng

In tl{{:un t%\lgg Plgcl:or&ly rcsp agpégth fhe 1nv§HHmp(,é%{% Héte@t}%gsgetermmatlon
of sqrachthypﬁdsﬂhdrgl}ﬂtecbbﬂbmmg ptefergbly\ihdicitivet fonthetfaatthat the compound

is a@gltgggﬁag%t@l 5&8%‘&15’ 7bofrcﬁg]tﬂé) [i)ﬁé#n gﬁl | rarr{ﬂxc%y%%ndm ligand

cova ent "bi
24, a"hrsempavlnd undlvmscﬁlat $hé) eespective gmmpcwndupmqts preferably binds to

ZArd78,80fibi I iNlRat VO RRE tcbagalific pkghisuppor t neterial

may | nvol ve cl eavab non- cl eavabl e | i nkers.

In one embodiment of the method according to the second aspect of the invention, the
aminopyrido-pyrimidine ligand 24-phosphorylated ZAP-70 complex formed during the
method of the invention is detected. The fact that such complex is formed preferably
indicates that the compound does not completely inhibit the formation of the complex. On
the other hand, if no complex is formed, the compound is presumably a strong interactor

with ZAP-70, which is indicative for its therapeutic potential.

According to the methods of the second, third and forth aspect of the invention the amount
of the aminopyrido-pyrimidine ligand 24-phosphorylated ZAP-70 complex formed during
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The cl eavage may be achi eved by enzynatic cleavage or
treatment with suitable chenidcal methods. Preferred
WORDeVdI3A$7i nt er f aces for bindi ng am nopyri do- pPCITAPAKNTH04880
ligand 24 to solid support material are linkers with a
C-at om backbone. Typically |inkers have backbone of 8,
the %eﬁ{od])gocﬁgec dTli'r? gleﬁé?lé%rtﬁe &EQF%QCQIIB Qf?é pfaesgr?cr boqxﬁ(le respective
compppré tsi fgrmed, Hh@ smemg@eéhﬁ respectisel mm@gmd mterp@s aitht plrosphorylated
ZAPBb NGRieh & inlifegti VbR s 1IRBap S BoRALAT eps may Dbe
necessary. Such washing i's part of the know edge of
the person skilled in the art. The washing serves to

Ther duiaeYien R Nhd amibpydppREntidine lighid: Z%hbsﬂh)bﬁy’:lﬁted foAQ?W 0 complex

S |d su n
accdilfig: Ry e SEPRE: fspr@ RERTD et 5, PR b Jyging labeled
antibalied ér@tedmmgpimseryhyedMBﬁﬂtaad a(tjuqulmadeuit syseal. t
concentrations in the wash buffer. According to the
identification nethods of the invention, the read-out
Accaringn tpsa eprefasted; gmbgadimant i ofn thyr seeandr gfnest iafnthst invention, the

am1ﬂ$}53§ﬂh WinftRe Zl@%dﬂ)zz( PhdsphorgRRaLC tZ Of- 7bh@oﬂnP}é§mi§ Qdttected by

d et ectl on of "t he am nopyrido-pyrim dine Iigand
ete’?ﬂ‘“ﬁ% HABPYHat ed ZAP-70 conpl ex (second aspect of the
i nvention), or the determ nation of the anount of the

in GEICRORY G IBLUIMLIARR LSRN 20D 0P RIORYLAIG 1P rtRmed tha

phosmedatued) DAP-T0is sepanatedrivem aha:mnmmgzwdoamhepfmdcspynmldme ligand
24 Ei‘ﬁp@ﬁter qb HbRrhipéed AhouhPeordehe %1'1198&) Zp)&gimldme ligand 24-

determ nation of separated phosphoryl a
phospherdats® KAR-AYFREPIcYe for the fact that the conpound
is able to separate phosphoryl at ed ZAP 70 fromthe

mob

| d |
Acchiie 1o SSPHAT RRravad gaeshe, roR0 Aty aFEBPS the interactions
betvmeefaﬁna@yyldbmyuismﬁmelﬂg@nd 94 amh pludspherylatetl ZAPH 0 Thirincludes in a

prefjaltrécht SRR ﬁ’lepgfu‘ﬁeﬁ 8§gm@M§¥ RN roft] thE&mmobilized

accor |ng fo t pect of the
amipgpysideipyRmidine igandhdbyr | do pyrl m di ne |i gand
24- phosphoryl ated ZAP-70 conpl ex fornmed during the

R B SR e S o i
(iontosteagthd pHoetbue) detecgenyy) eineddditionbhitlviat behestédbwhetheoa cahpound of
mte{egte a0 E%C allgﬁéhitg e[g@ &)Hg%)hggnﬁe% 'iAIp 90 ‘%PJH? %néé’ndo %lnmldme

stron
ligand 24. Such ZAP 70 interacting compounds are descrlbed C}lurther in the following

sections.

Such non-specific methods for destroying the interaction 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 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 KCl), polarity reducing agents which disrupt
hydrophobic interactions (e.g. dioxane or ethylene glycol), or denaturing agents
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with ZAP-70, which is indicative for its therapeutic

potential. According to theldethods of the second,
woehevid7send forth aspect of the invention the REDHERR00GH004880

t he am nopyri do-pyrimdi ne |igand 24-phosphoryl at ed

ZAP- 70 conpl ex formed duringthe nethod is determ ned.

(chaogogl%gtesl s, C{) haeée%ﬁtscosgglll e)ési gggﬁ%-ﬁé%ﬁgf]&ﬁ{agf té?fs; Review:

Subrapwanisnt A v 20@% r}m@umafﬁNbdaetr@tQaranhybhosphor yl at ed
ZAP-70, which is indicative for its therapeutic
potential. The detection of the am nopyrido-pyrin dine .
In svme sazes e sabid swrpop hasgueterbly/to %?Pﬁ?@ieda%%rté? Fjeasgd material.
Thetulftﬁvﬁa@mekha@@m&m@ﬁ dpdma dntH€ Ratuf o B s618] APpbATIAE drd¥nown in

bel ed di
the 85 o2 i HParCHABRAL B PoRIned € b o Boig arlewyd rapiprial can be
colléwtabasi ml@l’ttrnﬂawﬂve\ﬁgh rIﬂobasmﬂmdsuppntt mftetibleissmoaddwith the lysate

. ;
con 3R, <4, SRl SRARRNY LR B B g5 eni
centa@wtlml nnﬁsg retrsecammand the releasedumaterialf ist mlegf@dwdsummatant

Altehkutfrvel R chQid BeARPEM bOTusbsi H1@NGIRBrt §d that the beads can be
ate AP- 70 i's separated from

red that phosphory
elmwr?éeqe foviihe Fmegmwﬁﬁmwewﬁmﬁ ne ligand 24 in
order to determ ne the armunt of t he

In S%Rﬁﬂ./cgyt I dotlg&ar ellcgggdé?%to {h% rst as ctpor}qﬁg rl‘l?\;em

WEHt 3 on, 'Sepd
phospharndated &A;P thaa)bﬁevusﬁm:atdéﬁonow mﬁt@hﬂmeérmnommgio pyrimidine
li mh{ﬁweﬂgr ﬁfﬁgﬂﬁgﬁ%i %%@‘@EP?? %ﬂhgggﬁegiéﬂ*;?% or F}}eed termination

0 ﬂ@rmnﬁe phaspbory]ated BAPO0- phosphoryl at ed ZAP- 70 from
the i mobilized am nopyr| do- pyrimdine ligand 24. The

Consctignl i S it GBIEHTE GETPGHITTEN L A MARERLQ oGS of the
inventibnjemethete rfgenhs )detdehiom ddi selpamxedl phosphohydated SAARF70 or for the

0 S I u
dere R0 oF (5P IROUR pr8 st SIS neRfs SPERRGUE Th o BEME include
physwcgalixﬂnmgaul m ﬁ@d\s sush-ay Proteinseaeancing (€ gnpdmans dggredatlon) analysis
by Fr'fé§§ rs'p@&ﬂnﬁéif}t hﬁéthbdb tdReinhabhsittdRbos EmkiRas - enpeling antibodies
(2 eci matl 8%4 0%10 destroying the interaction
dlre%fP %Fﬁ?ﬁ’ié’ P W?(tﬁ ‘the art and depend on the
nat ur e of the ligand enzyne interaction. Principally,

Pref?ra e?h oSp P(é%?atgd FIIpE fs rEi’etec&: o?ginet eﬁn&?ﬂt otf pﬁos& Gllfilt %FAPJO is

I ncuba ergentsta
determpinied &y mass spectrometry or 1mmunodetect10n methods.

IQn 1? 1s determined if

The identification of proteins with mass spectrometric analysis (mass spectrometry) is
known in the art (Shevchenko et al., 1996, Analytical Chemistry 68: 850-858, (Mann et al.,
2001, Analysis of proteins and proteomes by mass spectrometry, Annual Review of
Biochemistry 70, 437-473) and is further illustrated in the example section.

Preferably, the mass spectrometry analysis is performed in a quantitative manner, for
example by using iTRAQ technology (isobaric tags for relative and absolute quatification)
or cICAT (cleavable isotope-coded affinity tags) (Wu et al., 2006. J. Proteome Res. 5, 651-
658).
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to dissociate the target enzynmes fromthe imobilized

| i gand. The application of -d&-el ution buffer can
wWOognesieesedt e bi ndi ng partners by extrenmes of pRCTAPA@7/004880

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

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

sal.t congentrati.on US| .Nal ., Cl2. or. K , .
Aceifing YRR Blehg el ShPiRtcor e ol iny@ligfibcharecterizaion
by massespacttanetsy (S is pérdormed tyr thetitigntdivation p€ proteotypic peptides of

i n t I OPj t t ' :
phofBREN MAPIRT FAC IRRL S R BhbighoRiale ZABTHL 5 MEdted with
protgases gyhthe resulingoRaptides 3re deteanined ydyiRys aresulippeptide frequencies

for pEpiRIes R tiRObdnte SHUIRO protéiasdifee b aadret ﬂ@gr&g‘_tht; most frequently
e r ease .1 ndai

separated fromthe rel mat eri al,. The vidual . :
obsHERh BRSSP GBI EO DR OV RO naE dFEM DSt G dhisgbrotein being
termed pfooteonpit pemiderioWhereforthe moteotypic pbgtideuppasdd in the present

e A T -
protgiage proteingsgfpont material is mxed with the lysate

conmponents (so called batch procedure) an additi onal
separation step such as gentle centrifugatj on

y be
Accomsling 03 prefefeed; srabedimgnts qbafaéﬁﬂapﬂ%wdzﬂrf%@?ggy &emparing the
protéstppic pabadds. obflih&r iathe cohrye bhpraetidifig fiRatsthcéobbe WsRetion with
Kn as sol 'td su %rg . thag}et he. eﬁgds e% n _kée r%h'bm na%egle ivestion
OFP SRV EREPESENGCS, S0 heR UG B lopacRared by piese digest
for die idestifredtivad ofiac prodi¢ingint BIS, hesuhiily she asmecprotdotyhe peptides are
{ Slaliea A oRe. .

obs PR Bch x| SRR () cRROD Hoffid il ovaincd
for & givien pRrIPdO Wilr thapaeteet yPicqraptidemalrepdy knesip ok engyaes pea given
clas§l6t &R afd tHeRDSRB&tI AL Bk FAPmEDeftg pré®nt in the samp71ce).

determ nati on of the anobunt of phosphoryl ated ZAP-
Consequently, at least in preferred enbodi nents of all
As adlegiteriativat ioo mas® tspecsondtryt lagalysivietitel elutedrphosptorylated ZAP-70
. det ' r v]\a : 70 o[ .
(incfudfoel LY Bihtle BRERAEP SeRE BAREMLT LEF LEREIeLr its amount
can hetdgtsamingd dykverong aispecifie antibodyndirgctasl agaénst phosphorylated ZAP-70,
prefBRYS GahChe ifRay TSRS WCTyR8inE PHoSHHOrHIBAE A€ pBEition 493 of

(e.g. Edmann_degiadatjon), analysis by nmass,. . :
pho E‘)fl?tsgr%l’yme({g"ﬁg&é‘tlb?dx Brknos@endhe iaér{cﬁﬁtsﬁmmg Technologies,

#27@1ypl oyi ng anti bodi es directed agai nst phosphoryl at ed
ZAP-70. Preferably, phosphorylated ZAP-70 is detected
or the amount of phosphorylated ZAP-70 is determ ned
Sindeymineyrslpgurimuidinerligand 24 praferoviedl yoiecegnizrs phosishorytited ZAP-70,
1t id 60t g&s 19Nl - 97§ ii)!%i@?%ﬁats%Bbﬁiggq{orn'-]ﬁlosphorylated
_analySis (mass spectronetry) 1Is
epitopes on ZAP-70.

Furthermore, in another preferred embodiment, once the identity of the coeluted binding
partner has been established by mass spectrometry analysis, each binding partner can be
detected with specific antibodies directed against this protein.

Suitable antibody-based assays include but are not limited to Western blots, ELISA assays,
sandwich ELISA assays and antibody arrays or a combination thereof. The establishment
of such assays is known in the art (Chapter 11, Immunology, pages 11-1 to 11-30 in: Short
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known in the art (Shevchenko et al., 1996, Analytica

Chemi stry 68: 850-858, (Manrbet al., 2001, Analysis of
wopoarsirses and prot eomes by mass spectronetry, PARMAPAI07/004880

Revi ew of Bi ochem stry 70, 437-473) and is further

illustrated in the exanple section. Preferably, t he

: n S e

Proti(}ﬁ%?] tnﬁ &%?llteétggpglglo% aif'é{ﬁ'th Ehf?loﬁ,eﬁgl% L5 nPL .8 Mﬁbel et al., Wiley,
New ¥otadP8Yly (i sobaric tags for relatlve and absol ute

qual i fication) or clCAT (cIeavabIe I sot ope- coded

affinity tags) Wi et 3l . Proteone Res
Thegps pssags; gan A0¢ ?@ﬁ&‘te&‘r trhérweﬁf 49 ¢letest ae%wnﬁéh@ ZAP-70

mteatnﬁgt 9rcnélasamﬁu¢rest qolgl @ﬁothtamam@msmt@r LAGt vaithb d"Bsttrate of

ZAT590 it iy b Pedbeeta gk Al YR apt fich s biauitin

modifiesdions that phosphoryl ated ZAP-70 is digested with
proteases and the resulting peptides are determ ned by
MS. As a result, peptide frequencies for peptides from
Furthprnoganthesidentificatipo testhodsi of the ipyentiogrisselve dhe ase Of lgempounds

whidPsre téi Qe MeiabdR§ 26 BE 8n PAPL 76 RRerhbttly conypdugdl | V"
contrlbute to the identification of this protein being

termed "proteotypic peptide". Therefore, a proteotypic
Pnnb@l@tly,dz&:caﬁilw adthenpredent piveatod, sudl andonfpdund caf be every molecule
Xper vabI pe t.hat. uni quel v. .
Whlfq}j &5 tat)fge 0 mter)é%t egvltlth %Rg 19 &8 nﬁ')ubé{j ing I%tslal%’lg 1615%0 a1¥11nopyr1do-
pyritidioe diigemdt 84.a Ppefefably, etﬂleen@npkpunénhas tane effect on ZAP-70, e.g. a
stimBAEAGH SiBRbY Sfiche performed by comparing t he

prot eotyplic ptides obtained in the course of
practicing the nmet hods of the invention with known

Prefﬁfaﬁt}e@hi&lmoﬁinﬁb@ﬁ& ifledlect&l ROR) th%*?@up@d)rﬁﬂstiﬁlgaﬂ Stic or naturally
red .b roteaaf di gesti.on f r the identi |ca%1 op
oceSFing FHeER n CPREREICS, Sl PRgnIE S EsHs SrisPectyls Sreferably small
molpeis, desnizrdeugshyeraneal shorl molgcuie raompﬂymis Prefferalsly, said compound
is 1(%8§ﬁécpgt§rtl f?oqmq{bggdyhﬁnﬁﬁrﬁﬁg Qﬁéﬁpé }}R)?lgaé dl%%n olj‘?lt @b @gﬁjrse of the

or a grve of eot pept1 de
p“”@Nﬂéﬂ@?“Mn%Whaﬂﬁvmyn%yﬁéﬁwéf a given class of enzynes
and thereby identifying the enzyne being present in

the sanple. As an alternative to mass spectrqmetr
Such i PIOISCHIES” w PRI B g o ZHBIOHD 2P PLRfFrAy, smal
moleqddstxhibiba meblegnlraw¢iphtr of less thaaflDo0 Mapratreiprefyrred s than 750
Da, Rlosfg]?r]@?e%egqes%rthal tscoé)aﬂpunt can be determ ned by using a
I'Tée

cted agai nst phosphoryl at ed
ZAP 70, preferably Wi th an anti body recogni zing a

”ﬁ_ﬁ ap}s" 5‘@00%5@ RE Qﬁé/ Ip?ésbﬁnm@'&ntﬁﬁlsi‘etlét@sn t&%% stly large collectlon of

ated ..ouch antib nowh 1N
(nurgerpui)cggﬂ%/eregt ﬁhgmca eqtg@ﬁ ﬁb@tc@F @gowded 1n a sorted manner t at enables

both a fast functional analysis (screening) of the different individual entities, and at the
same time provide for a rapid identification of the individual entities that form the library.
Examples are collections of tubes or wells or spots on surfaces that contain chemical
compounds that can be added into reactions with one or more defined potentially
interacting partners in a high-throughput fashion. After the identification of a desired
”positive” interaction of both partners, the respective compound can be rapidly identified
due to the library construction. Libraries of synthetic and natural origins can either be

purchased or designed by the skilled artisan.
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#2704) . Since am nopyrido-pyrimdine |igand 24
preferentially recogni zes pHdsphoryl ated ZAP-70, It is
WOoEH3psEsi bl e to use anti-ZAP-70 anti bodi es PRAEP2007/004880

recogni ze non-phosphoryl ated epitopes on ZAP-70.
Furthernore, in another preferred enbodi nent, once the

Exa}élgf <'I)i.I M}]O(Ef)r%gﬁctgo ebf”h%gatrﬁk rlag% :590\98&1( r}lerfopa&a)l%ﬁ?e Breinbauer R,

SS Sspe
Marigien dMim g Seheck nd, é’éaﬂd@@m@ieHecNemrah ptodgptecgllﬁded compound library

devﬁ&%ﬂngﬁd ic8r mé@%%ﬂh 298 rﬁéc 5B P2 PIPA S wher@m hé\ma(f products are

i.body- based aSﬁa ys_.include but are’not ||mted

desopbsd dhat” ¥e diiglogep tszxahé@a%tar%%awn&] <ELth3Alea@§a®fscoamnatonal
libradek) &Qﬂyy ﬁﬁ\?@& pro¥ien 2ecopdrbf Bldgaenl rélevARE. Tﬂib @pecxal role of natural

prOCF‘effalaﬁ@P il Rl ol el Biclo8) Bap B iiiGrmbied in the tight of

newSineigh®r aboot tHesdomaihbtdreutectnre Bf pratgins gaoedtiy &dicturehbiology and

bioiEﬁ)igIgggcstn Srd¥ to%ﬁﬂ?ﬁle s?&mﬁt reqéﬁ%ﬁ%}fts og"% 1%8[\deuai‘?§1%lng pocket

1 assgys can no ure
withie pedomaim damgilg it MRy be IEAFES%UO’ tiomrémm theyngspksl @rqdusf structure by

chethgﬁrv@ﬁau&le -Sblid él%heﬂsis&@lsﬁ SHHLE o q)%c&ﬁéf a&\mﬂméns t@ol for this
o BULTbL ot et Sy s i i

Othetbretpted roferenetsfinclatie (BalwaFdH Phevionelk Al [36lid-phase compound library
dentlflcatl n _meth t he i aven nvo

sy’ bR oRRal e S Soahb . GHET DB 0K Bl Pevgh 2002
Jul; i(é) av-Bo%; mrlomﬂerlkunmng) ddnpdubd. Fragineot galysjs in small molecule

dlscé%i'?r@ﬂn? éﬁﬁ) D‘rﬁ?Dﬁ)é'c§§ %el' U@Ma 3349, q{&@éwoﬁwlow RA Jr.

can” be ev ecul IS abl'e to |nteract t
Curlep_pmtlc%sg n ygynq:rﬁﬁq)rblolf ,qqg’:ll' molgguigingy keads. J Cell Biochem Suppl.

200 BBupsIpy: i 3o pywhithtiesé&ities gﬁd’tdhaéurrB{thr&g @tﬁc&‘ver& Rfocesses in many
has an effect ,on ZAR- a sti

phargRabP D (OB fagire By andpmowi, Rt St iy Pief duaticy tead

structetes doreubefin bight theoughputscrensigsissays. @(Bllecynnﬁﬁlf sngalbmolecules with
dlvepﬁt #ﬁfi’:‘dréfs gl‘rf u&rrukrlﬂ(ec q)?gge?@lf algeﬁ)gp ér%IEjI t%%g laaragﬁired by several

t1c ugs, nore - prere
meam gbm achivegf previpusyiniernalnigad mﬁr@@@ﬂl@ eblepsuRspurchase from

comBE)@ﬁfds R/@MQYS eﬁfﬂ' Q Qir?]ﬁmp@f‘ @eﬂc):a?atbdc%l'l‘ébtﬁélﬁdfo‘ﬂbﬁﬁﬁg @Qmi)ﬁ%ergers
Altrgyeh Jich b RdhepisemRinaltivs ﬁg%ﬁtrysﬁcﬂesaﬂg% ) rlsmgs an important

componeerigche $1ﬂﬁch:ss nﬁl newnbdadcgdnemtiange ther sflevtioll of Hibtary designs for
syntgés% grllcp %heogubnsg&llle% %eggl do% 11brer1r§lfnel x%g et has evoived to a new level of
challenge and importance. The potential benefits of screening multiple small molecule
compound library designs against multiple biological targets offers substantial opportunity

to discover new lead structures.

In a preferred embodiment of the second aspect of the invention, phosphorylated ZAP-70
is first incubated with the compound and then with the immobilized aminopyrido-
pyrimidine ligand 24.

Preferably, the phosphorylated ZAP-70 is first incubated with the compound for 10 to 60
minutes, more preferred 30 to 45 minutes at a temperature of 4°C to 37°C, more preferred
4°C to 25°C, most preferred 4°C. Preferably compounds are used at concentrations ranging
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nol ecul es exhibit a nolecul ar weight of |ess than 1000
Da, nmore preferred | ess thar8750 Da, nost preferred
WOI20¢76137%8Nn 500 Da. A "library" accordi ng to tRETHEPWS04880
invention relates to a (nostly large) collection of
(numerous) different chemcal entities that are

L QW ' n I oth a fast .
fronf 1 IS 1 i, DO HGRNEN,, H0RinE TAR sERHR1ch, BolBilng with the
immobdlizgd digand, anpieterably parfarmegd fond0 $a A ntinytes prdS¢i de f or

a rapid identification of the individual entities that
formthe I|i brar%.rp Exanpl es are cqllections of tubes_o

r .
Furthempore ostersaite Qrpfdhie peroad aspeet of tha wventigiemay de performed with
sevezQINPRtifl prépuadtiond Ninbérdad € dest i Feref26dhpoitndd ThisO&Bb&diment is

nore .defined.potentially interactin rtners in
espaff i ipferesfigmistiRe FRbRE R moddof gt VoiBRphr e Tse bglow)

desired "positive" interaction of both partners, the

r i -
In o/ FERFEH ORI INE BluR SORE ivenkif WoborbFE, &4fie Mird or fort
aspasht theapmevntgphshe amisenymide-pyeingdinehlisand 8f-phesthgrdatedyZAP-70
comltp_hs?( fokthéd Bcktéy &)'i8 BbmpaRd R @2 atlouhhRr&ed s §tbgbj on of

i braries are provided in, for exanple, Breinbauer R,

Manger M Scheck M Wal dmann H. Natural product guided
In agerBfeared dmboldimaent ofalie hepivaringt. tlhéliiiv‘enl\fbd aaitﬁ'dinég?te(lﬁe Eﬁf:ld or forth

9(23):,2129- 45 i.n.nat ur rogucts a SCH
ospith B iipung I E pRRRMHGT oy PPN 1R 81 PR g ftea zar-
70 cohwlekeingad df step himermapariadn ki Bepb) aulicates thitephokphosylated ZAP-
70 iPaUREE: SOELOnPoutl MADIAA, REAUPTAR tl Ih SPRICE Bljs method of
the Hyyeniq the peynpRpRdceampstes; with thy Bgad fop the,indingief pffosphorylated
ZAMEW IM&dsgPhospHieuhted NEABOTIRIS pRdsEitl Ire el aEqWt iREaBBEd vith the

ai ned, by structur i ol.ogy and Qi.oi nformatics. .In. ...
comPtel. 413 e e oLy BigE U sorT g RS R PRIy i inhibitor for
the imtetaatichuaith Bherdnzyongenk et thar¢foray aadickeimtargetf afinthe yenzyme and vice
Jay be necessary to optimse the natural product
Structure by chem cal variation. Solid-phase chenmistry
is said to beconme an efficient tool for this

PrefeRblyTtisaide i dikios @Sstho ANt the fifRhti HINRPeABrhed hdlh $nedium or high
are highlighted in this review article. O her

hr field
thropghpyt sJe¢iR& ences i ncl ude Edwards PJ, Morrel |l Al.
Sol i d- phase conpound library synthesis in drug design

e T T g e
chargtesigedbby detamnipirigswhethenihhas ansffestipe ZaiPs thactyvity, fomexample on its
kina%wiv%l{&aﬁ)@ 69N, PaY $burnAIBidRYical Sherdtdy 271 @%g:t B%53-15761).

odnow RA Jr. Current practiceS in generation
smal | nol ecul e new | eads. J Cell Bi ochem Suppl .
The interaction compound identified according to the present invention may also be

ver

characterized by measuring whether it has an effect on T cell receptor (TCR) signaling in a
cell based assay using a T cell line or primary T cells. Cellular activation that is initiated by
TCR signaling occurs as a result of a series of molecular events that include tyrosine
phosphoylaton of the CD3 zeta (CD3() chain, recruitment of ZAP-70, phosphorylation of
phospholipase gamma (PLCy), inositol 1,4,5-triphosphate production and release of
calcium stores from the endoplasmic reticulum to the cytoplasm. Methods for measuring
intracellular calcium release using fluorescent indicators for cytosolic calcium after TCR
stimulation have been described (Meinl et al., 2000, J. Immunol. 165(7):3578-3583).
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2001; Suppl 37:13-21; which describes that the current

drug discovery processes in ®any pharnaceuti cal
wocomparseds require |arge and growi ng col | ecti ®03/ERR007/004880

high quality | ead structures for use in high

t hr oughput screeni ng assays. Cbllections of smal

nol ecul es with diverse structures and "drug-1Iike"

properties have, in the past, been acquired by several
Accpeshrgto thy chipsjeﬁl\}l@,()lgﬁlgpa]mg mgéel.thﬁ eP3akchain agd ZAP-70 are substrates

of t‘HQtLé”H ?kﬁ{asé’nwﬁflfe O$LI%76, bNA’PUM@i@gEﬁﬂYQ G.FHTH@%%eam of ZAP-70
ven a uni gn of separate col|ectjo
(Sc}}%qrrzgw% E&Qﬂg atr.rgie&e[pgnuwlquo%ﬁﬁg%p' The act1v1ty of ZAP-70 can
be adaé@e@ hpudéroty Rpésfic qihoph@maabﬁyweﬁtsdeﬁ cadvsb?&eaﬁ targets with
a tant_conmponent in th e 0 ne
speqils BRS04 inse SERRAEEH it PRl rdl) pSbhopates the
“linkgrnfon estivatmmdoft Hecetls’d o4 Uie proteiasom theofyrosite exsidueeatiymisgion 191

whla?éar?ggldgf%&eq%gaaﬂq k)?gnle ene?ﬂbﬂgl (?l;bgﬁnﬂpgt al., 2005, J. Immunol.

ortance screeni ig

175(ﬂ)l 2449 2458 hal his ﬁ@ﬂaﬁ @alll Be @éﬁﬁp@tmwadmﬁ fer ARk fgﬂﬁlé'lty or measuring

the @&t B8 L APUIC inBdrfctiipgQofpotads drithe Rims@ AL 70 sdtRsdyant i al
opportunity to discover new |l ead structures. In a

preferred enbodi nent of the second aspect of the
Thei congpuiunds idepkifisd hocordmiged BARDrédent snviehtied maycfubtheede optimized

(leawn_%gm:ffﬁo og@?slu%%agﬂx%n Q@gﬂ#‘é‘ﬂ’ 6};& b%ohh&%% often accelerated

becgpiso hibe \straceie- zom-ltyorql@omshlst(Sﬁ?duméqrmtmptdmcodmi in these lead
gen&QH&PHBﬁnEQ "Lehf opfAnféhtiGh né%ﬁ@n faRIte@UGE & f}ﬁqeg’c@ ﬁﬂblﬁ?olhty of
mnu s at ate eraturg@g a 37C, nore preferred
highyhre EB@heﬁ%%t n@i“é%mﬁ yfer fgliqyy é‘Pébﬂ‘tPe%%n‘pounds are
used at concentrations rangingfroml mMto 1 nV

PERIIE Pt chia P Ihaboribiahion Bfebthed ifRupsling AE, Barker

Al, [ﬂalvfes ﬂ)ﬂ’,d31f0&m DS, Greef(LRyi Cartlidge &A, Aoodburnt fidr Spack]c inhibition of
epld%I’IﬁBS%'é%V r negémtt&ety%%ﬁ%qg ﬁ%ﬁl aﬂfllnggﬁnbib\fﬁ@g'@r%ast Cancer

several tein preparations in
Resglf%?éf19(9é 3tgé9t67d73fer ent corrpounds Thi s errbodi ment is
espem ally i nt eresting in the context of nedium or

htro creenlngs S be . In.a preferre .
ThegiR ot ibT FIGe D I EHof not | o eHEPURIGR G0 8, Py Pgocutical
compbﬁtlbincmdpnmngdretdnepssﬁect, t he amount of the
anmi nopyri do- pyrindine |igand 24-phosphoryl ated ZAP-70
conplex fornmed in ste is conpared to the anpunt
fohed iidensifdpg b)ZARﬂglrpiﬁr@ﬂemg eanpavind @b deseribed abowe, and
nmet hod of the invention according to the third or

for h aspect,  a reduced, amount of t
amiPhopy APERRIHNG tﬁwmtﬁr@ctiuilgg%qalapozl&d&agaﬁm;pgfe@gcwsmon

Therefore, the invention provides a method for the preparation of pharmaceutical
compositions, which may be administered to a subject in an effective amount. In a
preferred aspect, the therapeutic is substantially purified. The subject to be treated is
preferably an animal including, but not limited to animals such as cows, pigs, horses,
chickens, cats, dogs, etc., and is preferably a mammal, and most preferably human. In a

specific embodiment, a non-human mammal is the subject.
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70 conplex forned in step c) in conparison to step b)

i ndi cates that phosphoryl at-@@-ZAP- 70 is a target of
worh®/sospound. This results fromthe fact thaPCITAEP2R0E[H04880

c) of this nethod of the invention, the conmpound

conpetes with the Iigand for the binding of

Qsphar.
Theipgsl)n§ Oélélcel tlélen%%[ accizr%méi : ncurbv%F&Z;P Igl(')et ﬁsﬁlegogzﬁﬁ o%re\éentlon or
treatniing ofrdisaasep mdiees éble70t plays 2 hlecogpounenehersautanpeusddiseases or

dlso‘f\‘!etr§1 rﬁ&ﬁatb&‘ mgb bt Q%ngﬁ’(;cyfége Subh edl@&dtSéSo Br %EJ}d&Q € dﬁe asthma,

fore di'r ect arge t he enzyne
rhewaé@dv@ftl@ratls FRseFiasish inflammatoryd dawet |d¢$@$eor€e get(Tebr’s odisease or

ulcetdtﬁ/eloauﬁ@t Mt Sclpkis QintestudsSorc Bt Wefe@iondfWrgan or tissue allo-
put screening. The interaction compound

h
orxpagﬁ%@%led according to the present invention may be
further charcterized by deternining whet her it has an

In a&ﬁlE Sﬁttpg @erﬁ?g&n@ o%‘fltlé ?fx'v&é{n& &5\ b%)ﬂﬁg? 06?9%0& 2 }klﬂfﬁﬁﬁtlve B-cell

our na
chmmhehnmmpywzmﬁwgsyna@Si33015761) The |nteract|on
compound i dentified accordlng to the present invention
may al sp be characterlzed b urln whet her it has
In geflegls db RmagNical @e@ﬁ% OleSr %ﬁ FPindnysatign cgpmprise a
therﬂaﬁlﬁdalﬁs effgctived agoanil of ed Ithéramner aﬁdl | evphyrndaceatidadly acceptable

carng AP Ry 08 it Byl Rab Shorovea
by & hragulatocy Lagencyy o stha eFqslerd pitog | siatengoferirhent O3 lizetain the U.S.

ﬁ%é%}ggﬁq{tl | &Efaﬂ%&?d%lé%ﬁ ﬁﬁﬁnz&peﬂhﬁ RROGY a8 and more

e ga I nosI t
partmukarlsf iR ihymsaphihe md%ﬂ%nwé% tped é‘&§@toﬁdb‘é(ﬂr& §Keipient, or

vehigleOWRR WHiBINtRd thepdQd &5 AdrRinistdred.USwbM piarinB€eutical camers can be

l.asm, Met hods f.or. [ |nt aceIIuIar ca
sterife figBaS “eh H et amdctisn T Hipes host oF PEFOleyng Buifial Vegelable or
syntheti corigin ahtladingGrt aot lmlited foqreahatwel, beyghean ed cmirdeea oil, sesame oil

and (4 @% o o 3‘385 ferrkd df’%@%ﬁ%‘e Darmagputical; composition is

admsme}n@ﬂl atpllyo ol mteh end:me@wau XEaeRe zmv prefesred carriers when  the
pha&%@ﬁt‘i&l %§m9f>s1¥131? 14—5&mﬁh§é§@mt‘ﬁ®e‘n§u§t R fineldlutdnd and aqueous

wnst r eam P-70 rtz
dextmgﬂn%ycerﬁéewquﬁmpa@{? a? y s@pl sg)as *ﬂ‘ﬂé‘P ae%efﬁ fogy injectable
soluﬁf)nsZAERnt%BleC pharbcagiab %Edpteyitsdﬁichﬁbl sigrcBpehiicbse; lactose, sucrose,

gelag ﬁr ¥1| gt ??@rp%}églﬂa 11@n S,I sod g’ﬁt%p a}a rg%el&éq;%‘f {‘nonostearate talc,
sodlgmacd'pd)@de Anpd FRinphmakkp gkypyrlohtmgp)tlme glycnk evatérgethanol and the like.

The &k ﬁ@ﬁloﬁnlfoéesil;e& eé&lns%)lscg Vﬁﬁf prfn%o‘?' aﬂn td BE gﬁ)‘tg%sbp Emulsifying

residue at posit can tect
agerdt Pr Iﬁﬂﬂy puffori &ﬁgplyédgheqqogqrﬁawliéqnsapan taks form of solutions,

susﬂeHHUﬁB?'emulsmns tablets, pills, capsules, powders, sustamed release formulations
and the like. The composition can be formulated as a suppository, with traditional binders
and carriers such as triglycerides. Oral formulation can include standard carriers such as
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium saccharine,
cellulose, magnesium carbonate, etc. Examples of suitable pharmaceutical carriers are
described in "Remington's Pharmaceutical Sciences" by E.W. Martin. Such compositions
will contain a therapeutically effective amount of the therapeutic, preferably in purified
form, together with a suitable amount of carrier so as to provide the form for proper
administration to the patient. The formulation should suit the mode of administration.
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175(4): 2449-2458). This assay can be used as a
readout for ZAP-70 activity2dr- neasuring the effect of
WO28P/1BB6i7nt er act i ng conmpounds on the ki nase ZARPI/EP2007/004880
activity. The conpounds identified according to the
present invention may further be optimzed (| ead
optimsation). This subsequent optim sation of such
compounds is often accel erated because of the
In asprefesragr embediment, ythe edoatpositiohi ip f@smﬂytednﬁmranmrdme with routine

proelGRdess hpHaRRs&uliead. (ﬂﬁ&ﬁftﬁ}n' élbfo?rlh§§¥] enlo§€Qdministration to

opt|n1sat|on IS often facil |tate e ready
humgp dbeingshi I)PiGplly compesitiensofRghiptreveneusiadiigisratian) afe solutions in

steril@® tidot6tic faquedus! buirférUWisero tieesdssry, @i@c&)ﬁg{mh@n V\gBHI%B iAclude a
soluh 1z§r%fa¥g(eél?% aald eﬁr)atéllgs at : Og\msltgg)ecglgéyégs?%iekgam at tLe s1ge of the
injec@ant GedqellﬁAhe ppethents arbl%upﬁpmbelﬂiec sépatutdy tor anxef together in unit
[ t S | e :
T e
herrg@{cally 67algd comtainer syelnes gn ampoutepr sadhgtte sndieatmgnibe pyantity of

actle/eozi er‘ SOIVFniEr%Qﬁé @&h}%&ltﬂfn ] t9 Ba ragﬁlgllﬁ%feﬁady 1?19&%91_37 it daR"be dispensed

e steps o
with #t Bsen ﬁatﬂm?ﬁ@aﬂag a@ngfe@@ms@altlaﬁo%& WAer |9 saline. Where the
comipOsititih &t dddginisteged by Bij@tioh¢h anpadedfistédleavater or saline for injection

h Th e, [
can B BTSRRI B0 LRSI G P o pRSHOARE.
phar maceuti cal conpositions, which may be adm ni stered

Thet %e"i‘acﬁﬂﬁbfcéf Ithe 3Av&IdACldaY b ”HHHﬁﬂat% & Mefi ﬁr éﬁdsﬁ%t forms.

aspe erapeutlc IS substantl a y pur
w&%&allfyoace@t@w@a@wnplg pithese fammed with %iee parboxyl groups such as

those Nddrivedl nﬂombﬂidrﬁ&ﬂ(l)(ﬂut ni)ﬁ(ﬁﬁhdtﬁ: %bﬂ@' §)t(aﬁi¢0 Rar@d¥icC A¥¥Es, etc., those
rorf3S5 A3 55 inc S S B AR g aa i frigtylamine,
2-etsylemirfo e:thaa‘a*h,dﬁstlrhm,,pr@camm eta:u rmd thaserdelived fiohesodium, potassium,
arns R ACLal E, SRTRAMOARLARRL ld ed according to the

invention afe use & prevention or treatnent
of di seases where ZAP-70 plays a role, e.g. inmune or

The aH{oRh1PRIAE t@r%ﬂﬁ@ of fHe i S Ribd %\F}ﬁc}f'ﬁ'ﬁl B¢ efedie in the treatment of a
s es or tgl sor

| [o]o co
ngﬁgﬁﬂﬁo &ﬁ‘é‘%"gﬁlﬂ’ Wi Fﬁ’qnfison g&?ﬁua%véthe %Mﬁspwon and
can hﬁvvdéteﬁlmme(aagl (sﬁn@ard&lﬁhcal Stedhﬁme Ioradditiony; dhi Vi&o assays may

optlgrgahl:ggl'fesgmp tg hrc-f‘lpo }dep{lgrs u%ﬁ i?]]ncgos;%guézgxgge% aﬁ;'e preichse dose to be
emplaawdtmonhp fotraulebomp ovilldadsofdepénsd pmbarown afagdnpisistration, and the
seridRndss @R thPdiséhB of BisBREE, AU &h&i18He! decided according to the judgment of
the practitioner and each patient's circumstances. However, suitable dosage ranges for
intravenous administration are generally about 20-500 micrograms of active compound per
kilogram body weight. Suitable dosage ranges for intranasal administration are generally
about 0.01 pg/kg body weight to 1 mgkg body weight. Effective doses may be
extrapolated from dose-response curves derived from in vitro or animal model test
systems. In general, suppositories may contain active ingredient in the range of 0.5% to
10% by weight; oral formulations preferably contain 10% to 95% active ingredient.

Various delivery systems are known and can be used to administer a therapeutic of the

invention, e.g., encapsulation in liposomes, microparticles, and microcapsules: use of
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chronic | ynphocytic | eukaem a (B-CLL). In general, the

phar maceuti cal conpositions 23f- the present invention
WORNI3I8sE a t herapeutically effective amount ®CTHP2007/004880

therapeutic, and a pharmaceutically acceptable

carrier. In a specific enbodi nent, the term

! tical e roved
recorn?g] z}:ngtageﬁ% ca%ablé/ &¢ %gﬁk@%‘.e% etP%l | era ct, P38 é’gvléelgﬁ%gﬁ {nedlated
end@qytcbms;(eegi, Wu tahé WJU,SI98$r;Idr Moﬁéﬁm @62 3dRd43neondtiuction of a
therhtutid 'Huél%f& &q@‘ﬁm BEL ?etfoQ/E] ap&eoth& \?er&fdimét@ M@ dy8f ﬁ'xtroductlon

parti cul ar humans term"carrier’ ers

inclyde bp(, g noa&lpu tednto, ers@éPWémntra@puswm, CIEapgritAnGah tmravenous
subdutghebhie rlﬂﬁﬁmtsalc epidurdlnind sraPfoRebs. $us f&oﬂx‘ib@ﬁxﬁﬁ%cﬁu& ibéAdministered
b carrlersc 3.terllelll w&i aojr%water j)@/ b .
Y & §onygaienf cfPHEj Ao §xarpple Sy ?énl? InjGetinm, dy| gbsorption
throogh spitlidhial bcmocogitaneous hhmgs (gg butalnettal amd ineebtihal mucosa, etc.),

and ?ﬁagrl#et alg%lhw?&y t%ggtﬂelo\k/lth P{Hep Bi&)% Cgégz{lly acﬁ% Q%re%[t 'Adnaggtration can

be pisgmiacsderdaln @ddapl@m iti may ibs @@n‘ahlaes@emérodmeathwphamaceutlcal

m%@glhﬂﬁs an Qh@qh’%?l‘ﬁ%ndlﬂ@ 'ﬂ%s Cerftfaf &Fﬁfu@r:{ﬁfénp BT Wy §u1table route,
OSltlon i's adm nj st €red

when t he 15‘?% ceuél cal
inclygipg PR larsans rgtraweenl| wiestigRd InfFAYERTSURE dpjesien may be
fac1Hmdadgid}yErﬁirﬂfav6thﬁllaﬂ Bs&thees forr e)faﬁ’qﬂ@ aftacligd t@y@t‘ésgﬁroxr such as an
ui d carr ans. abl e

OmigSH kireBR ERRelEY ABIFEIRRLS eACHSD HRCRrIgY A0k by use of an
inhdlaer oskylizey @nd Sermujaticax with ama¢rpsolizingsggent. our, chal k,

silica gel, sodiumstearate, glycerol npnostearate,

tal c, sodium chloride, dr| ed skimmlk, glycerol,

In @ Qﬂ?ﬂﬁé’n @meFl%‘?ﬂt lt,vap'@f beatdssiFabile dad aﬂlﬁl@llqstplk ghe Tp,léannaceutlcal
compOSTHOSY bf QRe 1h¢enﬁ@ﬁ|16€eﬂly fAthehfed @MORded Hf mi‘eﬂt%ent This may be

achigeh B T8 cxgmmics Maiot Bena ol PREABR el Satulibh durige ureery,

topicdl applicdtioons.g., Smlspngnﬁd:tmmswlthz L eundndressirggoa fedr surgery, 4y, injection,

by n?%ﬁ@ :ﬂk E %ath?]%%?ﬂﬁean% %?%%H %nBrgJé Sﬁﬁf nIe?ﬁ{'ytl dﬁlt 1'11%Tac'r1t a&gd implant

Onposi
beinguph 6 sparewsy  NORrRATORS; s g¢lefingus pnatgdals laﬁudlaarmb@b@nes such as
smlzsz@ r}n@t%biahbﬂl oC %‘blefiesln @@Eﬁfb@ﬂl‘ﬂﬂgn@t hdlﬂm?s@ﬁtlbﬂ C&a!ﬁdﬁe by direct

andard carriers suc rmaceut i cal es of
injegticty B stip ex, Goer §@r<§f‘§a Rwﬁgwé% .W%%a%ﬁ tic Qs dArereoplastic
tisssgacchari ne, cellul ose, magnesi um carbonate, etc.
Exanpl es of suitable pharmaceutical carriers are

described in "Rem ngton's Pharnmaceutical Sciences" by
In agother parbodimersutite Hwempouii¢ icompewil¢liverahimianvesicle, in particular a

11po§d?ﬁé&% fﬂ $8dd, %c%%?%%é:l’?zﬁi%éz.t of the therapeutic,

preferably in puri form together with a suitable
amount of carrier so as to provide the form for proper

In yet another embodiment, the therapeutic can be delivered via a controlled release
system. In one embodiment, a pump may be used (Langer, supra). In yet another
embodiment, a controlled release system can be placed in proximity of the therapeutic

target, i.e., the brain, thus requiring only a fraction of the systemic dose

The invention further relates to a method for the purification of phosphorylated ZAP-70,
comprising the steps of

a) providing a protein preparation containing phosphorylated ZAP-70,
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adm nistration to the patient. The fornul ation shoul d

suit the node of administratd3on.In a preferred
woentyoidrseent , the conposition is formul ated, i RCTI/EP2007/004880

accordance with routine procedures, as a

phar maceutical conposition adapted for intravenous

adm ni stration to human beings. Typically,

conpositions for intravenous adm nistration are

solbit icontacting she protein prsperstion awitke cainppyrida-pyrithistiee ligand 24

neces $ambbiliA8 onTRARS §dp99rt %Melaécﬁﬁltidﬁglaﬂg@l the formatlon of an
sol ubi |'i.zi ng. agent and a |l ocal anesthetic suc

| i doc@MHRORYEIIEYENYEINg ts@nq! R pb?ﬁtpéwaflat%@/\PnY%eqmblﬁx and
Gener ally, the ingredients are supplied either

R W I SR —.

concelptynandanehgmmbft netically seal ed contai ner such as

an anmpoul e or sachette indicating the quantity of

active agent. Wiere the conposition is to be
As mentioned abe v itdias beernusurprsingly feund that amingpyrdatpwiimidingligand 24
is allrga%l»@ﬁc}b%cbgﬁlze@ Phésph V@@atéd 2IAP-%0.PIYAE RASKIEY bARfent purification

el ias BASPEISIYS AHBTIO on. an ampoul 6 of SLorile vt er

or saline for injection can be provided so that the
with 58 3SR A Rk B AL b horycs
ZAR@Ot rthb eonditibns f for meonteetingrawihit auahdpyridogopimiding ligand 24,

mnﬁ)% | (EJ llrgﬁ{?m !F}Q{?y -
' SUCl Z%gsd?l?lhose e Iveﬁﬁﬁ%rﬁfy%{o%ﬁe‘%}l?aﬁ Ofra#gﬁhgand 24
phogpherylated ZAP170, cqmplesr the senamsionept ph Ofmhe%atﬁ 4R 70 from the
1mnWb'i1b:eﬂ afBnEPYiride- Ig/muaﬁlesugahd a3, dndahedétectionest ;fhb@;sﬂorylated ZAP-

| am ne i.eth 2-et.h m no
70 ﬂf 3? dfe%{f: Iﬁn{}{}a?{]éts %%‘8“11 gﬁ% B'X?f% I@egefﬁr}e m%dve for the
idensifidation nmdhc&lssoﬂme ammnommlsocappﬂyutm thenpurfification method of the
inved¥d oxi des, etc.. The anmount of the therapeutic of the

I'nvention V\,hl ch WI|| be effective in the treatnent of
a particular disorder or condition will depend on the

In aPRtbEd Shbddimetlt, S SlRIfiAtiof ﬂfé@ﬂdd' dTihe ﬂﬂgnm%er comprises after

step g i B o e espabls Sy 55 ghipByuad ZAP-T0.
Thid s hgﬂeplallglenntdrésymnghetmlthedﬁ&&geon arfgms coBh}ﬂe)prleqjeﬁfbmed under
esseggglgf gﬁ%s?&tog@f Y ecgn& gausg r{rw h?ﬁbs\é\fbi giSe%erve the natural

mnrs
con@taom ofitheenzyoe Wthmh mplsléeﬁstéle @msthnsemﬁbmdmamrtsmmrmm subunits
or p@%%ﬁitl@ﬁ&l%@ﬂﬁﬂzaﬁ&lst Réhitt et 6f iddAifibd it Eﬂeoﬂﬁf) of mass
and eac atient's cifcunstances. However, suitab
specfoms§d (MMges for intravenous administration are
gener al ly about 20-500 m crograns of active corrpound

Cong Iét:lr% églraa})gn‘at%rrﬁg §$\%gaﬁ%wt, l%tpgrgh%q,tgﬁslg%oé Srthe 1nvent10n further

comprises after step c) the determination whether the phosphorylated ZAP-70 is further

posttranslationally modified, e.g. by ubiquitine modification.

The invention further relates to the use of aminopyrido-pyrimidine ligand 24 for the
identification of ZAP-70 interacting compounds and for the purification of phosphorylated
ZAP-70. The embodiments as defined above also apply to the uses of the invention.
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about 0.01 pg/kg body weight to 1 ng/kg body wei ght.

Ef fecti ve doses may be extra&dol ated from dose-response
WOMNBZs6deri ved fromin vitro or animal nodel PCESP2007/004880

systens. I n general, suppositories may contain active

ingredient in the range of 0.5%to 10% by meight ora

r QS 4P I a|n1°/t095°/

It hB? Hgg%a&és?ﬁ]@eg El'?aft %ﬁgg?bl \ger prog,n? 2 I%Bmgrl%erk on1 lezmrPhocytlc
leuklgemmsé(élLLb“él@nh rﬁps¢sent8aa ﬁae&lhp@dngnzmceyf (Hdand:hmmdltHamblm 2005,

Exp€rt %pmﬁ)ﬂcﬁp?h@rﬁ‘ﬁéu‘ﬁ@ Tdigts RPSPIRS. 11"7"8 f@Hgﬁ)BLf'(%L s@Ypes were

m crocapsyl es: ‘use ofreconbi'nant cel
dlst@mslé@s% erTRBtabipRa St 9icth ew@uapglpbel@pmabﬂ@aﬁ%%senes but it

is n@néoablishet shdt @ QLL si¥typé anbe 1dkﬂt$ﬁ'ed Hy theEﬂ l‘esm@HQﬂnZAP 70. The

A AP R Rl i R o ety

expﬂ%’ﬂeﬁod]s thef mane ragguessive nsubtypke ucte it ﬂoaseqntenﬂly,mlteealmirmpyndo-

ynhp has 5&?&4 id QIE){ k@1 fof pltercﬁg o fsool}%ﬁjg es of CL& or for the
subcut ane ar BPEl

rav nous ous, ran
promoalls of slisease prgsessiompN d@tgnnmylgo&leambahl ityethatda KLIapgtient will
suffeORMR R eAHced HdbE diskae, exanpl e by infusion, by bolus
i njection, by absorption through eplthellal or
mucocut aneous linings (e.g., oral, rectal and
Thefefibresin Balurthercaspact, dtwln)/cnt&jiﬂalﬁ(’aYeles aodnhéiusé of &l aminopyrido-
pyn&gmﬂgy] angt éébo r%"glf: glﬁe gépg&as o0 n?aflc y(}lggr%olg Fumgﬁ)r a%]&?rtnc lﬁrmphocytlc
leukpemizd{"1d9. desirable to introduce the pharmaceutica
conpositions of the invention into the central nervous
ystem by any suitable route, ingclud
Theji lmqn&@e IitlilqsaplafeSafﬂ@ mﬁtﬂlpéthe@a|d14gajo@éft%rfzﬂmsns of CLL, comprising

the btep fo&'\/c%fﬁrﬁiuﬁti ahe ippdsefdel ouiYof Rhobpiorilatedt ZAPY) @Na sample in
TR L P Ty R St AT

ZAPa@0n mi sbnmansml danthel satabenempt cyfe LAR7Q. (ndayphespharflated plus
phog)'ﬂr 182 ?Jll ?Fﬁr?g)% giglga éa!nfp% frog‘l'gﬁei cd Q}“eﬁ%is dlelW?él@C ?}? h%l)l/lg a higher
probgbilife &9raatageres s ve firmeistlek- t he phar maceut i cal
conp05|t|ons of the invention locally to the area in
eed of treat Thi.,s may be achie d by, for

In U35 GARHPES, 3 SHRPHOR bYrovEiy PERDAA0RN e o oo i uieets Gapeauently,
all ethibodigerstsidigensged blopiccwith agipbitaatprein lﬁegaratui)m derive from subjects
alsoSAPRPALL Bhlt df1ng g, Or essing after surgery, by

a catheter, by neans of a
suppository, or by neans of an |rrpl ant, said inplant

In abﬁl‘e'ﬂthéaf eﬁb&ﬁﬁﬁHfS of IRE dp&'heéﬁ 'méifm(g %Ifaﬁlé NRVHHBR! &l ﬁ#esence or
nbr anes,  such al asti.c nenbrane

I nNc | or,
amopptb%éj@msp ryiaeedepd Bl Onaiish of taaﬁqznﬁ ksvf dn @éﬁm@éﬁnww@twmed by the

metl§ids eRbcribededovee. gt by VS o Wwath( e Heliy BB spetifit #@fibédy. Then, the

t unor or neopl astic or pre-neoplastic
respén%lve%mounts are compared. b b b

According to the invention, “subject” means any mammal, preferably a human being.

The amount of phosphorylated ZAP-70 can be determined as described above.



ti ssue. In another enbodi nent, the therapeutic can be
delivered in a vesicle, in ﬁértlcular a |liposone
WwoQpewmigassy 1990, Sci ence 249: 1527-1533). | n yePCUFPRIVF004880
enbodi nent, the therapeutic can be delivered via a
controlled rel ease system In one enbodi nent, a punp

In t on CFg(t gp ﬁxg p(ré‘s%ﬁg%@erlltf lﬁpr‘é’l’i)clgnclsﬁ Wém?ﬂ&thqgé dglgno?s of fan existing

dlseasw asrvosdl a8 nhy poignokis that @rgaysngubiect hasgeeprobablbty ofimere than 50 % to
dcva6§ﬂﬁﬂ€&nkﬁvé@@&kélng only a fraction of the systemc
dose The invention further relates to a nethod for the
purification of phosphoryl ated ZAP-70, conprising the
TheShefgioafis @)n}m& QN usitangl By feOfolbwin ﬁ@@eatah@ Rx &fipliesi Whicl are not

hosphor.yl at ZAP.70,Db) cont rot

confRE A ey i fPin o b peidoo b it difigh fenfirBarhy e claims of the
presentrapiplitatmd on a sol i d support under condltlons

all owi ng the formation of an am nopyri do-pyri m di ne

I i gand 24- phosphoryl ated ZAP-70 conpl ex, and c)

separ ati ng phosphoryl ated ZAP-70 fromthe imuobilized

am nopyri dopyri mdine |igand 24. As nentioned above,

it has been surprisingly found that

am nopyrido-pyrimdine ligand 24 is a |igand which

recogni zes phosphoryl ated ZAP-70. This enabl es

efficient purification nethods for phosphoryl ated

ZAP-70. Wth respect to phosphoryl ated ZAP-70, the

protei n peparation containing phosphoryl ated ZAP-70,

the conditions for contacting with

am nopyrido-pyrimdine |igand 24, imobilized

am nopyrido-pyrimdine |igand 24, the

am nopyrido-pyrimdine |igand 24- phosphoryl at ed

ZAP-70 conpl ex, the separation of phosphoryl ated

ZAP-70 fromthe i mmbilized am nopyrido-pyri m di ne

ligand 24, and the detection of phosphorylated ZAP- 70

or the determnation of its amount, the enbodi nents as

defined above for the identification nmethods of the

invention also apply to the purification nmethod of the

invention. In a preferred enbodi nent, the purification

met hod of the invention further conprises after step

c) the identification of proteins being capable of

bi ndi ng to phosphoryl at ed ZAP-70.
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This is especially interesting when the formation of

the conplex is performed undér- essentially
wopehysi3esedgi cal conditions, because it is thenPEogFEPRIN7H4880

to preserve the natural condition of the enzyne which

i ncl udes the existence of binding partners, enzyne

subunits or post-translational nodifications, which

can then be identified with the help of nass
Shogpdescription iof thefiguresonsequent |y, in a preferred

enbodi nent, the purification nethod of the invention

further conprises after step c) the determ nation

. wWhet her the phosphorylated ZAP-70 is further
Flgw@slt=tsﬁralﬁ§%9f)@mppym¥ﬁzammwn ligand 245y ubi qui ti ne
di fication. The inventj further relatestotheLie
S RTIAHY AR pFFqubi €4hee msaﬁﬁ%r sovalent qonpling to a solid support

mater@lﬂnt i fication of ZAP-70 interacting conmpounds and for

the purification of phosphorylated ZAP-70. The

enbodi nents as defined above al so apply to the uses of

the invention.lt has been described that ZAP-70 is a
Figyaredlyosigi mlldawk ex pémmexthw b immmobitizkd aptinapyridoksemidin ligand 24
and(&éakgﬁ,@%’%af%r esents a B-cell malignancy (Hanblin

05, Expert Opinion in Therapeutic
As ﬁ@fo%ﬁ:tafsm%{eﬁ)al éell]-ﬁéat@s ﬂr?eﬁ)xred Q:dng hBﬁ‘ltxleXteﬁ:lo'r pé%y&?étreated Jurkat

|st|n ul shed mut at 1 onal _ st at us _of
cell§ Wﬁ{%‘&ﬁﬁ bR ﬁhﬁgxpg}lfiawp EXPEYNEN VsrResforped a fiescgb%w Example 2
witteBisade| Jafiphst édnediniag GO nipubt melﬁ anapbmysdt%nﬂomadugy (non-bound

ﬁac{\%ff)n@ﬁpéﬁéi%l?ag%ﬂs@ewﬁ f*ﬁcfa%‘ﬁ e GPRipep s STiSEpylyaonylgmide sl
and ittansfermd doed oesibramex pihesbklotl was pgrbkedriirst wigly megeieva anti-ZAP-70

antizzg %QQS Za%ti t%rty}v@%ﬁ%#%ﬂ& %&? %ﬁggﬁy gf@oggkmdg})n&etection
ey PeEs &ﬁbek_e,éLWtSh ﬂl&respﬁl@t @,nggfﬁ)@gegecgpn dvi énggOdyssey infrared
1ma§h?gy§§§l on by determning the probability that a CLL

ient will suffer fromadvanced stage di sease.

LyséEBﬁfr@xan’foﬂrtréatbdalufrktfthl@sr%ﬁﬁ:@@&b 3):the invention also
relates to the use of the am nopyridopyrimdine |igand

Lan24: Lyyatd doatipl, apasutiéced ofdrag pulkpeaséxpetimehor chroni c
| ynphocytic | eukaem a (CLL). The invention further
Lane 21 Blbesthtraugh (met-boand fractiong di agnosi s/ prognosi s of
CLL, conprising the step of determning the
Lang B eElatcd SBetinted bbuphfraghm) y| at ed ZAP-70 in a sanple
inrelation to the total amount of ZAP-70, wherein an
Lysatmﬁ@mmmwreeﬁed ghaperdisylaaeetitor®P- 70 i n
arison to the total amount_of ZAP-70

Lanf ﬂ Ysatoeamtieh yohsubieqitd te drug pulldown experiment
Lane 5: Flow-through (non-bound fraction)

Lane 6: Eluate (SDS-eluted bound fraction)

2A: The upper blot was probed with the general ZAP-70 antibody (L1ES, mouse
monoclonal antibody directed against residues surrounding the aminoterminal part of
human ZAP-70, Cell Signaling #2709).

2B: The lower blot was probed with the phospho-ZAP-70 antibody (Phospho-ZAP-70
Tyr493, Cell Signaling #2704).
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phosphoryl ated ZAP-70) in a sanple froma CLL patient

is indicative for having a-R7gher probability for an
wogygressiive formof CLL. In this context, a s&CGPIEP2005/004880

protein preparation derived fromthe subject.

Consequently, all enbodinents di scussed above with

. t fron1 ect. .
Flglgrl%:%elgl%lgl p&l]@é\?fb CIXECI%J;‘IS& l%{nr(])gﬁ{zﬁée ingpyri r*Jyrlmlam ligand 24
for passfspecteanetrybard] ysisrmf p@tﬁtem @ndl ph@erpbgp@tndes hod of the

I nvention, the presence or anmount of phosphoryl ated

Protgin-bpond gl immabdlized amipopyridapyrinisin ligands 2d evese relwted with SDS
samEBé Buteer ARE RAAS . QEBY rSI@@-‘ﬂ)ogkﬂ@%mﬁe %el Bcprerestd (SDS-PRGE). A

of a speC|f1 anti ba e respectlv
protgigiphatent ainngnpih &&Om&é%s?f%weﬂ@ bawhnhd itsnied off| areas were cut
out asugal alites Hﬁ(ﬁl’iﬁotaim)s warnalbjecpsde te laabllyyis oy uims spedtignetry. The

posief gEERY 108 mBRAESP 0¥ Bt ext of “che presont

i nvention, "diagnosis" neans both the diagnosis of an
exi sting disease as well as the prognosis that a given

F,g.?,lék!i %étulﬂé:ésid&xt HQ?IQ'AP t7q(_hof nore than 50 % to devel op

ective |sease e invention is further

The Vé]elPHﬁésr ﬁia?%epé/ 1&e'ﬁ€iﬁE&" %&g%febﬁb&h%y aRely %&H}T’thﬁruman ZAP-70

are not consi de ei_ng |n1t|ng for the
sequeaesdPHI0329 %1 1028 M@%P@#ﬂ@&e HPWIHE holdiiyeg aaﬁl umif‘éhned
present application. Short description of the figures
Figure 1. Structure of am nopyrido-pyrimdin |Iigand
Figuke.5: Peay foe ehqombnftﬁiqatiamoﬁ ZAF-imteractingecoupodnd0r

Thecf())(\ﬁ%l;r%grtlt vglicl)ﬁug% Wﬁ'gl aae rll{eg ﬁgﬁﬂ%ﬁggéﬁl profeiixg Wak captured
by lanncvb:bgﬂd dmxwwm-pmnmdlgdrgandzﬁ%ﬁdm\/\bgketr eelblysates (pervanadate
treal%ﬂ LSt Sells éﬂ%}pﬁlfvcgﬁ?gﬁh@s] asolﬁhlcaﬂgﬁ Sﬁltugt%s ek ffiﬁﬁs@terred to

from non-t ate treate

a nltx;@?eéluussédnemmn@ m‘b T8 desgstsd; wﬁhﬂhwgywwflaﬁm@a Imaging
systéfi. BRSCArtibody: dhtiMiassphez 2P Wit (fT y|r495.">9t Se@ﬁﬂmnﬁbody goat anti-rabbit

BRI 2 DBy Sy il Besoa Qe P et I DS,

positige eoseplafoat eaxionl #1Bo8; pVIFEC sylvent dentpdy ligml 24, aminopyrido-

P TASALSA S AL 206l oo, o og 00
an anti phospho- ZAP- 70 anti body (2B). Secondary

Fig#iRted Cdndund profiling by adding compounds to cell lysates (example 4).

A test compound was added to Jurkat cell lysates at various concentrations followed by

incubation with the affinity matrix and the analysis of captured proteins. A: ZAP-70 and

Lck proteins were detected and quantified using specific antibodies and the Odyssey

imaging system. 25 pg of cell lysate were used as a control. B: Dose response curve for test

compound CZC15497.

Figure 7: Compound profiling by incubating compounds with living cells (example 4).
Jurkat cells were incubated with the test compound at various concentrations for 30
minutes, then the cells were treated for 30 minutes with pervanadate. A cell lysate was
prepared, mixed with the affinity matrix and the captured proteins were analyzed. A: ZAP-
70 and Lck proteins were detected and quantified using specific antibodies and the
Odyssey imaging system. 25 pg of cell were used as a control. B: Dose response curve for
test compound CZC15497.



anti bodi es were | abeled wth fluorescent dyes for

detection with the Odyssey -i28f-r ared i magi ng system
WOL29¢74838857f r om non-treat ed Jurkat cells (| anesPCTER2®)7/004880

Lane 1: Lysate control, not subjected to drug pull down

experinment Lane 2: Flowthrough (non-bound fraction)

Lane 3: Eluate (SDS-el uted bound fraction) Lysates

from pervanadate-treated Jurkat cells (lanes 4 to 6):
Figurgrf Tst of opgpiosnd 641G161#97 inoa cellibised caldiunoreligage assay.

Calé?h'ﬂnl Igfé‘%b %Q%éa@@r@& ulr%r}%al5t1mg |b2}’nu(;\£ %né/n&acgﬁﬂ Jurkat cells

El uat e tio

(dermt\y Offllé )ab% effell|§4ne}0 thoh vers %@ateﬂa with amantiy &3 antibpdp._pibition of
calcRiih rd)@4b¥ i€ plottE® agaTRtSRNIPIGAE lc@mhtramri POONCsflivaRe 08 D.24 pM was

oG RSl WG A BRI RSBl part o

bl ot was probed MAth the phospho ZAP- 70 antlbody
(Phospho- ZAP- 70 Tyr493, Cell Signaling #2704).Figure 3
Drug pul | down experinment with inmobilized
am nopyrido-pyrimdin |igand 24 for nmass spectronetry
anal ysis of proteins and phosphopepti des. Proteins
bound to i mobilized am nopyrido-pyrimdin |igand 24
were eluted with SDS sanpl e buffer and anal yzed by
SDS- pol yacryl am de gel el ectrophoresis (SDS-PAGE). A
protein gel after staining with Coonassie blue is
shown. The indicated gel areas were cut out as ge
slices and proteins were subjected to anal ysis by nmass
spectronetry. The position of ZAP-70 is in gel slice
10 and 10a. Figure 4: Peptides identified of ZAP-70.
The peptides that were identified by mass spectronetry
anal ysis of the human ZAP-70 sequence (I Pl 00329789. 5,
628 am no acids) are shown in bold type and
underlined. Figure 5 : Assay for the identification of
ZAP-70 interacting conpounds. The experinment was
performed as described in exanple 3. ZAP-70 protein
was captured by i mmobilized am nopyrido-pyrimdin
ligand 24 from Jurkat cell |ysates (pervanadate
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treated Jurkat cells) and eluted by the conpounds as

i ndi cated. Eluates were trad€f-erred to a
wonpe/1gesslil ul ose nenbrane and ZAP- 70 was det ecPEW/ERR2A07/004880

the Qdyssey Infrared Imagi ng system First antibody:

anti - phosphoZAP-70 (Tyr493). Second anti body: goat

tlsrabhit L tive Qdyssey units are

Exagrp%%/vrlﬁ ﬁﬁPﬁﬁ%ﬁ%lgéFﬂwn&?&e ution: SDS, positive

control for maximal elution; DVBO, solvent control;

ligand 24, am nopyridopyrimdin |igand 24; _ _
Thissyxampde Blysirates thenpepanatian afan afpatyrreix feaffinfy edptwe of kinases

ﬁons%eﬂqgrgag%. t/E i &Blfui%in Iiga?ﬂ”%k‘ rb@vﬂlfzﬁ’tﬁ}z lin Hg)AthH}’zead&l rzlgsolidd support
. n
throagt?c) nglgﬁ‘élz lip]gag%ﬁ}s% g{-;izgpq%g |f§}x§c§il%ggl épulg, él;l]i%g@?ﬁty (;r?aqg)? lillvas used in
exarfipleQediidrextuim@les3.f ol | owed by incubation with the
affinity matri x and the anal ysis of captured proteins.
A. ZAP-70 and Lck proteins were detected and
Syntheaist of apdnepyridp-ppdmidinc ligmd 2ddi7e@-Andnéineth@irpberylamino)-3-
14788 2 TYC 2, Were used as a
(2’6cont Pg(?p ﬁ%‘?’tlgg]slg&r%ggggﬁ lééigéél\l/tlgyﬁgﬁl?tz \(le@tre compound CZC
15497. Figure 7: Conpound profiling by incubating

The GRSV ISR eV djfgthb !sYrEH?sri]sCﬁHeSpeGﬁ%ﬁB@ h@gébk?bémrmut@ﬂcbl S.R.etal,
re | nc e e e (0] at .varl ous
1998 Bl SRRl Chomtsigidre S2uS SRR rdhab ets iR peere performed

as descahedbelbwr 30 mi nutes with pervanadate. A cell lysate
was prepared, mxed with the affinity matrix and the
capt ur ed (prot_ei ns were analyzed. A: ZAP- 70 and Lck
StepsrloTei n$-(Acr Bichiarephead])ahmetaaesuilfonglds-msthd-Shepiidale.3-
d]py?ﬁﬁi:dﬁpﬁ-'oﬁé angwﬁ"'e Ogyﬁtﬁé‘éf?édmig' ggmsySt Q3hlcre-hefylsulfanyl-5-
cell were used as a control. B: se respan curve
pyriFEdinecEiony e S e@szgﬁmwgpﬁﬁgmwgwe ¥od( Mol Chem. 1998, 41,
32760ppund CZC 5497 in a cell-based cal ciumrel ease
assay. Calciumrel ease was neasured in a real -tinme by
flow cytonetry assay using Jurkat cells (density of
Stepl8:5 x 1d8-[3426sDwwhloro-phenyhet-encilylidrox@d,2wibjdrar 1,6]naphthyridin-
7 yldfinb] 6By RILABAAK acld Vel 1QBipl cal cium rel ease s
Y p otJe g§a§ nst coargpoungj c}éncgntrati on. An | C50 val ue
of 0.24 mM was obtained. The experinment was perforned

6-(2;ﬁ?aﬂgfbﬁmyl);mn?&faﬁ@duefoﬁylﬁcaﬁa?ﬁ-8t;tf-ptjiﬁ&f[ta,r33&]b9ﬂmﬂiin-7-one
01(e, Tt liings g e FRPFminriing 742 g 4 fingpolpprs mixed as

solidsf arld hemeb td 1 40AE éérl 30 ysias. e STheAcrudgp reaction nhixgae dvasadissolved in
. i id1 i,ds s o) hr . .

e LA od BRRL VR0 'y DURRES 48 g it wit

anhygreysnimagnaginmi wulfats, Lfgtsaed rind x seRsentratednd Theaspide product was

recrystallised from hot ethyl acetate to afford {4-[3-(2,6-Dichloro-phenyl)-1-methyl-2-oxo-

1,2-dihydro-[1,6]naphthyridin-7-ylamino] benzyl}-carbamic acid tert-butyl ester as a
yellow solid (0.031g- 25%). 'H NMR (DMSO-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, 3H);
1.40 (s, 9H). LCMS: method A, RT=5.60min.

Step 9: 7-(4-Aminomethyl-phenylamino)-3-(2,6-dichloro-phenyl)-1-methyl-1H-
[1,6naphthyridin-2-one
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Synt hesi s of am nopyrido-pyrimdin [igand 24:
7- (4- Ami nonet hyl - phenyl am néP--3-
WO(2R0Br3@6chl or o- phenyl ) - 1-net hyl - PCT/EP2007/004880
| H[ 1, 6] napht hyri di n-2-one The first seven steps of
the synthesis were perforrred as described i n Klutchko,

(3450 BlsBroppimiE LmdHing, “’)E 26y Gon qibiydi. 7 amino)
benzjd k-eatbaeic Bélldotﬁrt-lsltybgstgn 10.026g,

0.05mmol) was dissolved in methanol

(3mﬁ a(na @dBcﬁwrﬁf&Rﬁ@Wh]) dlgxemét Pap@swhd /Il - ThEREAYba §/26 stirred at

pyr %]yrlm i n- /- on ansynthesuedfrom
roory t%THP‘EfPB’f‘?foelt puts) WhanHPEC sgwie Qi RRE R RPItingamaterial. The

solvehthwas asineved Gh hawisgThd Qesi)dlﬁ';C edsirdissolved. inMadter GdMhe solution

basifigd it S0GSEY CHPEHEE (Hn R - | THESIng_Rigepitals iy gelleed and

dried[ tq Giffeaph7H¢+Aninomethyliphenylaiirtod3262,6- amhmmhmymumthyl 1H-

I
n, 62%5&&1@14%%-%—‘3% 26 21e 1100%) as %yellé)gvuf(%lon H NMR (DMSQ-de) & 10.20
(brdy1 Hyir§- 8364, A 1B; 7190|(éy1 )it (6 THYnE72 (d, 11H)o@’ 60ddén2ﬁ§] y7-47 (ddd,
1H)an;d333(£17vH§’>067 mwyhﬁﬁn a@yap,! 2me §864@, 13H). 2. 1AW Jmethod A,
‘Vﬁﬁ%ﬁ ﬁg olids and heated to 140C for 30 mins.
RT=pmin, MM 5308)i on mi xture was di ssol ved in
di chl or onet hane and washed with 2N HO (aq) x 2. The
organic layer was dried with anhydrous magnesi um
All saacfiasewerei ¢arged dutamatier omremlmcaphde NMR sperte werchhgsined on a

Brul%g iﬁo;&?)gyz,k%d %s‘rj S‘I‘ t_xftaHVAﬁl?{n?tzl%S u]ﬁs?ng‘f o P5:8ax SBC-18,
4.6mpmy ﬂgpg{moip{ £0 gt_[nnagpiqﬁxyy gwnwa;s. yn]élmm@l}d ﬁ;gﬁqryq; used were water and

acetbniérle 0@ nP%TPA) Qyitte ah -iRjecddn SBhhe F 1@ul EWaOWed hé Gv!vere 3254 and

ZIOéngSI%dS e% %b %’_\45& DI\/SOC/G) d 10.18 (s, IH;

7.58 (d, 2H); 7.46 (dd, IH)
7.32 (bit, IH; 7.23 (d, 2H); 4.10 (d, 2H); 3.66 (s,
Tabfé'_p:;AnlzllﬁQ:ai(r%eth%'&Q' LCVS: nethod A, RT=5.60mn. Step 9

.7-(4 Am nonet hyI phenyl am no) - 3- (2, 6-di chl or o- phenyl ) -

Mhtho ""én iop, L t t Run
i,hef*n Bf A 3%1 ﬁ%’ o2, b EPERYPof prlRYeRL | Rum
A 1, 6] naﬁ*ﬁ‘?WF?ldl n- 7A;N C?§ﬂMtJenz§/llnl/}“-i’(’:ar bafiZed wér g r| 7 min
t - but yposYef mmo. 026g, 0. 05mmol ) was di sspPPée in
met hapol (3m ) an@ hydrochloric|acid (4N | Mefidbxane,
1.2m ) was added. | The reaction was stirrefd at room
tenperature for 1|5 hours when HPLC showef21566 min
remai fi ng starting material. The sol vent hasy,MsoNed
in. vaguo. The resjdue was disso|lved in wafer and the
B SO ULY @lalytical ANAL POSM | lml/min 0-11 min 15 min
positive lon 5-95%
MeCN
11-13 min
95% MeCN
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basified with sodi um carbonate (sat.,

resulting preci
wWOHGo13E67
7- (4- Am nonet hy
| -methyl- IH
as a yel l ow so
8.83 (d, |

Tabﬁfdzz M%e“%ﬁ?’g ifip syl gkl iy

A, RT=4.44m n,
out under inert

ag.). The
pitate was cdll-ected and dried to

PCT/EP2007/004880

| - phenyl am no) - 3- (2, 6-di chl or o- phenyl) -
[1,6] napht hyridi n-2-one (0.02 Ig -100%
id 1H NVR (DVMBO-</6) d 10.20 (bid,

H; 7.90 (d, IH; 7.76 (d, IH); 7.72
7.33 (d, IH;
LCMVSB: net hod

[ MH=426]. Al reactions were carried
at nosphere. NMR spectra were obtajned

4@ﬁwom£WB mas carried out on an Agil ent

agon a Bruker dpx
J.J.OO uol IIU a LU

d Col um fl ow was

A Gl E Oras Al
=, UITTITAT uunllru g L,UI uIIII

I_)\/J.U,
@Wﬁ#ﬁ%n and sol vents used were water

pDMSd acetonitril
| CQul Wavel engt

EdinfbtHyiEhigxiwe Th an 1 njection volume of
s were 254 and 210nm Met hods are

g descri bed bel ow

gragbl e 1: Analytical nethodsTabIe 2

Al e MNP 4+
H 1 J1 C.\IlfllIUIID u
mmobi | i zati on

ﬁ(}j’fiﬁl 11 E)IAI-UIII@[ Iy pMi ot UbUI )

hloneas tai ni ng ani ne group

HPNdS- acti vated S

Bi osciences, 17

emga = §u14 lfqakd cHrb@utogApay sham

WAaSs dwith

LLEﬁﬁydrous DVBO

PoW_W _N-W\

I!H%Ph&ﬂ%ﬁ!i%@&h)ﬁ— NRFLIRECTANENR, H20 <=

mol /M heads)

0 005% 1T 0o mﬁﬁh}éeu beads—was ptaced T a 15 m
Fal con tube, cohpou é stock solution (usually 100 niV
mih$) DMF or DMSO) | masutedded (final concentration 0.2-2

s wall ac 158 | nf
S—Wei+—aS—ao—H—01

tri ot hul am na
L") T A ll]l CATTT TI

ot I ASA- Ay |

medj gra, T- 0886,

e). Beads were incubated at

room t enper at ur
(Rot o _Shake Gen

END garkness on an end- over-end shaker
e, Scientific Industries Inc.) for 16

NMR20 hours. Cou

Naonroaect od NLIC
TNWOTIT TUC T CTU TN RJ

phmdhqaraﬁa‘gnemceresqnanse det erm ned by HPLC

elcad-—ba 3 o Y
|uu pS—were IJI 6€KEa uy Heuoatt+oh v“ﬂ [N

4 am noet hanol at

t enper atureon the end-over-end

rRTShaker over nig
DVMBSO and were s

lteterﬁ%ﬁ%é/vere washed with 10 nl of

ored in isopraopanal at -20C  These

s beads were used

asgkhe affinity natrix in exanple 2

el n o, + |
AalTu O, CUTIC 1T Ul
sat

gener ated by bl

US LAY I I gd.llu I IIIIUIJI I I LCU) WCT ©
R

t Wth am noet han

t he NHS- groups by incubation
mnpaa descri bed above. Exanple 2: Drug

qul |l down of a p

osphoryl ated form of ZAP-70 using

i mmobi | i zed am nopyrido-pyrimdin ligand 24 This
exanpl e denonstrates the use of the i mobilized
am nopyrido-pyrimdin |igand 24

Immobilization of ligand containing amine group

NHS-activated Sepharose 4 Fast Flow (Amersham Biosciences, 17-0906-01) was
equilibrated with anhydrous DMSO (Dimethylsulfoxid, Fluka, 41648, H20 <= 0.005%). 1
ml of settled beads was placed in a 15 ml Falcon tube, 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 room temperature
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for the identification of ZAP-70 fromcell |ysates of

a human T cell line (Jurkat-3@ells). To this end |ysate
WOaPoTigreelr eat ed and treated Jukat cells was cB0THEPR@A/004880

with the affinity matrix described in exanple 1.

Proteins binding to the am nopyrido-pyrimdin |igand

Q

on ts%er\{& over-¢ ?8 @B{J{c}é)%ggﬁ %gme Bk %SFWQ \)(}gas Q&j Wi ﬁ?tmla%faIPMSO and were
stor@bumsommpml ab- Z%CeTbea@tlwads were usaé aaﬂiq afifinity mmmx xn example 2
and @néoms&%’se{ﬁtol IYgZaﬁg ﬁ’lﬂfrﬁ%ﬁf&eg)v w%eﬁ&layeﬁ%%légﬁlgg tHAVHS-groups

el ecrophores et ected a genera

by ipghbatiemith agnregihang! ps deserbed 2bovee non- phosphoryl at ed
am noterm nal part of the protein and in addition with
a phospho specific antibody (Figure 2). The results of

the ern anal y how t hat i ilized, . -
Exagmlﬁ Progcp vA af A nsqogaﬁw E?@femﬁ%ﬂuw immobilized
anﬁd@p\y’h@o-pbﬂﬁﬁﬂnﬂjgaﬁi&mform of ZAP-70. The

phosphoryl ated ZAP-70 was only significantly detected

fromtreated Jurkat cell |ysates conpared to

nontreated |ysates. For the identification of proteins
Thisexhnyiio spmopsptésdds sy offdks inspebilizedreminoparidppyrigidin ligand 24

for @E 3& 'Pi%at?(ﬁp&“.liﬁﬂ Wﬁ&ﬁeceﬁflgéa%syom&héh Telefl lﬁﬂe%@rﬁat cells). To

bsequent separ at ed Pol yacryl ani_de

this g bfseﬁsmf ﬁl@§rtgea¥e§mn@émaeedg1@ka%a anspalagiet vk th ﬁ&ﬁmty matrix
describbil 66 tekdm EQ: L NPEstind baidesd ¥4 e &h‘lgﬁ»@?ﬂ@cﬂp%ﬁﬁdm ligand 24 were

aenrdR B o s SRRy S M T s aphy (1 R

Ret ai ned phospho- pepti des and nonbound pepti des were
separately anal yzed by LC- M5/ M5 nass spectronetry. The

For p\%’@%t'e&? b o%qé‘@ﬂ%%j%gw}gr% ﬁ)gs eﬁfs égi?l gl%téd\‘j’mﬁ’?)gp e r#flufﬂ}g gﬁzﬁrix and
submumls/sseppr@@sirb}n’éplsymlmylemq6 gel efporophogsisu ZARIP eas detected
w1t}f3§één%rz(l %&i&@loﬁ@l’ ei'ntlbeQ%ﬁﬁG% to%@"ﬂ@ﬁ- phb&sho gﬁgt)ed Whiifoterminal part

of ﬂmggtfmnq in a'é*tflg%@ 'ﬂ{;%;e» 9sP SIS éﬁ ﬁ,gg;‘ (Fredrehyenees.

itr #21875- 034 uppl e ted .t h. 10% Fet al g
Thetgstilieo SBF U PRy Pt GOENS A0Y T LT PP BN Gospyrimidin
ligadd246 pmﬁdeﬂna’llwlﬂmeﬁmed plsdsphoryfated th‘mmf |ZZXR-3@0. The phosphorylated

ZAIe?B als II)?IE}?] g’ gﬁlt ] on%tht%& %%(ﬁ}gns d I?ur;f% t gﬁuﬁétggg&q%g% to non-

ﬁfawéﬂY$ﬂqﬁ for one hour and subsequently har vest ed by
centrifugation. After intensive washing wwth 1 x PBS
buffer (Invitrogen, #14190-094) cell pellets were

frozen in | iquid
For the identification” of proteins and phosphopeptides by mass spectrometry analysis

proteins captured by the affinty matrix were eluted and subsequently separated by SDS-
Polyacrylamide gel elecrophoresis. Suitable gel bands were cut out and subjected to in-gel
proteolytic digestion with trypsin. Phosphorylated peptides where then enriched via
immobilized metal affinity chromatography (IMAC). Retained phospho-peptides and non-
bound peptides were separately analyzed by LC-MS/MS mass spectrometry.

The peptide sequence coverage of ZAP-70 is shown in Figure 4. In total 9 ZAP-70
phosphopeptides were identified by mass spectrometry (Table 4).
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ni trogen and subsequently stored at -80C. For
stimul ation experiments cel-I33 -were treated with H2O2
WORp@ARE$7sodi um ort hovanadate in order to i nhPBITEP2007/004880
protein tyrosine phosphatases (D.C. Wiser and S.
Shenol i kar, Chapter 18.10 in Current Protocols in
1 CM?' eﬁu ar BI ol ogy, 2003, John Wley & Sons, Inc.). For
Featment 30 nl of mix 3 was added to 10 liters
| I n r at .
Jurk?iF glgé w&erggglna %S’I‘&J(%r ’ﬁg i%@ wgr‘k% Wgt ﬁla'l Qftre Splmer
flaskfestegra Basmeeﬁso#s&tl&llmz S%pmseen e RPMI (bmeéweén (Invitrogen,

#2181031034 n§'u erh@d weieh ad, Rreéeapatine NS@hmP eV a} %t density

sol u Ve, SO hovanadat
twnl‘éé) M%qs 350 120 o by SIUR r?r&wﬁ?t& Gy cglls were
treatédt with @l@dpmdpmhnddb& mﬂavabnlcbn&ﬁtléﬂ)eatsa)|dHi191@'nof about 1.0 x 10e6

e S ut| : :
cenfi Hop Pl Aad| iRde b donlsh G Bl Cebiubflich per intensive
wasbmgomls 1t BBS| buféant(Invirogeac #34E30y094) @au jpeBetsprere drazgn (n liquid

o] 39{1 D iskd golggedon at - 20C. Avoid repeated
nltr(?grcgl:un tfs glree |Sng and thawi ng of the stock sol ution.
M X 500 m of 30% H2Q2 (Signa, Cat. No. H1009) and 375
m 1 x PBS (Mx 1). Mx 3.5 nl 100 nM vanadate

For §ﬁ’1|nﬁla|t16H eﬁﬁéiﬁnl&at@ gezl‘m Whredoatedniith I-PﬁOE’Er%at(eMsESdlain onVanadate in
an

ordF P IHBioH Hates PG APERIFa Oe BERET 8ndSp Ry R Chapter

18.106h| Cio v Wremcol? in PfodgalatBiolognf2008] IohnWilte& Somsk &itc.). For cell

treaﬁr%nt SjOV\i%; f %%%ﬂkﬁ?ged RH?:P Rﬁ%{gg&)cﬁ&;ﬂgy}}%@ﬁhﬁ %sult{ﬁ'g in a final

concm@amm WY pwp@vmdmoltzkatmllwemkept At mdle@sryw hefveen 0.8 to 1.2
X IOé@Q@ﬁﬁﬁ)‘? for TVl andHer harveSd® conpl ete EDTA-free

et (protease inhibitor cocktail, Roche
D| agnostl cs, 1 873 580) per 25 m buf fer was added.
The materi aI was dounced 10tines using a nmechani zed

PrefReonR fpervanadité sslngehst 0 50 ml fal con tubes, incubated
for 30 mnutes on ice and spun down for 10 m n at

DissolyeD§idligm atrthé Car(aifte Q@ Ozmy) #6508 )Satr Ml mMBIiAGD Eoncentration in sterile,

disti?llr ?%\pa%rna@i afiﬁg? t}% rvgﬁ’l'é %[?tth %utgqnafaﬁ;}gfd ? %' lthEO ?IR/I NaOH. Place

race ona
the 3586@ jn arbgllmguwatfeo ath mllhrthmol_qm@l olofigs ar ba@nqewreg@blcent If

necdsPARy | Jéa&’ 'u§3)h°- to P0.6 2R kt%gé the-Ehﬁk %Uﬁlﬁbﬂ at POPCWAGoid repeated rounds
trans erre resh fal con tube, the

ag ainto iﬁﬁ
of ficegpgiand é’é@%‘é‘ﬂtolfgtqsé Q‘t’cﬂ’éterm ned by a Bradford
Mix S0 o302 B, Risins TR S, H1009) and 375 ul 1 x PBS (Mix 1).

Mix 3.5 ml 100 mM vanadate solution (pH 10.0) with 31.5 ml 1 x PBS (Mix 2).

Mix 650 pl Mix 1 and 32.5 ml Mix 2 (Mix 3). Incubate Mix 3 for 10 minutes at room
temperature before applying to cell cultures.

2. Preparation of cell lysates

Jurkat cells were homogenized in a Potter S homogenizer in lysis buffer: 50 mM Tris-HCI,
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
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containing 50 ng of protein per aliquot were prepared.
The sanpl es were i medi at ely34used for experinments or
WOR0GZ876'n | i quid nitrogen and stored frozen RCTHFZRQ7/004880
3. Conpound pul | -down experinment Sepharose-beads wth
I mobi |i zed conpound (100 ml beads per pull-down
erl r id [ n
tlmesncu z}nglggﬂar%g%dq’(ggﬂik éﬂ%%%n]e&]t éé gglnf?ﬂoﬁ%ube% %cubated for 30
minutes pnoice and gspun rdosynd farv Y nein dat 20008k g (ARAKE (‘3!@&00@ rpm in Sorvall
SLA@%’)@I epre&ﬁ)'l&ﬁt '”lfHeC shﬁaﬂﬁﬁﬁﬂ %sl 'ﬁ(&ngferfr&[ t% Qﬁuﬁﬁra%Entﬁﬁlge (UZ)-

Beads were collected, transfered bi col - col

polycathenate drber Geskinanm’ 3983 feand ipun fop! #Pux 9isi09. M9rs 8+ 4°C (33.500
rmeiﬂ”FlQO Di ﬁ@c@olé&ﬁ R4 Guperhatatiewhs trhfiftrosde sy tda fresh 9i 8l falcon

LA RN XX T R R M e p—

contanilmgnSO wag dfigadteth per algfhotrivent @sepatedSJBeasathplésewedeuimraediately
t
used 13 kS ARGEL PRl B LOLRE LR iAol 2B 4y B O

el ectrophore3| s (SDS-PACGE). 4. Protein detection by
Western bl ot anal ysis Western blots were perforned

3.C@ﬁﬁgﬁﬁjggbhgwﬁgﬁgggﬁguprocedures and the ZAP-70

protern was detected and quantified by using a
Sepﬁzﬁ@&' bdads antd Ilﬁﬂﬁﬁﬂﬁ@d % ZQndi('IO()bQIjMeefdfs Jf toull-down expenment)

werg s it ip iy PP Sece 'ﬁfwﬁ Tl simile cep@ning S0 me

of pbbtemcireac esd- (){m:lﬂtmdl smakede(mws EhakeUSél)le,aS@mt(ﬂmtndbstnes Inc.) for 2

houre%? Hsfg Cé%gg g»f]e% & nieg?eg Hgnstf%}gd [@%&ﬁ%&&lﬁfm? é]t\/IoBlTech 10055) and

washedbwth| 6 midesie buffer emtainingdt $%6rNB#Q Hetergentrfeliowed by 5 ml lysis
buffet %ﬁm%{ergéml T§ Qﬁl@e M@Bbogﬁ)@ﬂm@éin Ldor Qq?x SDS sample buffer was

Bl osci ences, hosg AP- 7
addegh the,eRlymppvas h@?d e ‘Pmb‘EﬂS;ﬂéﬁBn%lan & ¢ u@ﬁeg‘ﬁ%ﬁ trapgferred to a
micfbR(gHubd edye eértri B0 Mblenswvvere o spparatet yeSDatPolyacrylamide
1 %rhosn ne@&ﬁi:’@‘c 493. The general ZAP-70 anti body (LI
CICCEBPIISRIY hal antibody, Cell Signaling #2709)

is directed agai nst the am noterm nus of human

ZAP-70.5. Protein Identification by Mass Spectrometry

4. Pf’otéip%re%tcﬁ@:ﬂ'v@&%h Bﬂ)ﬁ Qﬁél%&st 0 ”\f\‘;fesfzghgggﬂ ric

Weﬁ%&%l%%g@?}&rf@hﬂ&fﬁﬁ&ﬂdlﬂg 95 |sta§§a°r@ rb@édlui/eslféﬂdl tﬁl‘:\"ngeslﬂ’ -70 protein

roce descri hevchenk

19
wasAqlpa:ctecbq@% quagtified bgggsmgrai éqqcyﬁc g}étp-g) %hﬁt Z4/P-70 antibody (first
antibody), a fluorescently labeled secondary antibody and the Odyssey Infrared Imaging

system from LI-COR Biosciences (Lincoln, Nebraska, USA) according to instructions
provided by the manufacturer (Schutz-Geschwendener et al., 2004. Quantitative, two-color
Western blot detection with infrared fluorescence. Published May 2004 by LI-COR

Biosciences, www.licor.com).

The phospho-ZAP-70 antibody (pTyr493, rabbit polyclonal, Cell Signaling #2704) detects
ZAP-70 only when phosphorylated at tyrosine residue 493. The general ZAP-70 antibody
(L1ES5, mouse monoclonal antibody, Cell Signaling #2709) is directed against the amino-
terminus of human ZAP-70.
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proteins were excised fromthe gel using a clean
scal pel, reduced using 10 MSBTT (i n 5V anmoni um
Wobbwalﬁmmate 54C, 45 mi n) and subsequent|y alPKFIER2A/004880
with 55 nMiodoacetamd (in 5 nM anmoni um bi car bonat e)
at roomtenperature in the dark (30 m nutes). Reduced
and al kyl ated proteins were digested in gel with
porcine trypsin (Promega) at a protease concentration
VERMe g bi car bonate. Digestion
5. PRtcihddchiiiflalibn b %ﬁ%ours at 37C and the
reacti on was subsequently stopped using 5 M 5% formc
acid. 5.2 Sanple preparation prior to analysis by mass

51thﬁ%ﬁ6ﬁp@to%d¢9§pé@%ﬁeﬁa@m pd twice with 20 n
1% TFA and pooled with acidified digest supernatants.

Gel Separhies ﬂi‘@t@ﬁlsd{'ér@qedlﬁbea AkYREAUAHD algeitéd ﬁ:u @el adtentially following

the REREPEGERBHUBN TAYCREHY C1gR 1056 P R R 0 o B £

sepaated i Ipcotams dveré 0%6isatlefromi the igkleusimgl a £1aah sBAPS; selueed using 10 mM

DT’f& f‘sb Ad&'fnb}{lugleﬁx‘égrrbg&%t? ”?4%9 3549@3 Lﬁ{fur A @L?Jg 9'alke}fi‘{1?d with 55

mMmdoa;csmlaﬂ (sh%mMgimrs@mseqmembm}ate)taiéogmuﬁmpemage in the dark (30

mmh&@}j g@ed?fgg%’ k'cﬁ\tdﬁglk?'ia%d Efotélhp v(;&@t &Ig&it&g i ée? S\Mtlll Cﬁdr&ﬁe trypsin

erlii ggg S were al g
(Pr%léqgta} &t @oprofeass ﬁafweemrtaﬂ% of W3 e(inin s aagﬂ%taum icarbonate.
Dlgédﬂlroﬁll@hi ztlhﬁvedablpmcddsﬂlfbg4 dobtsQt@7petdnd thadeabh &edsadbsequently

) f tube The |1 MAC col um was washed two
StOPIpe%gmg\Ag lﬁ%Z)gF ?Cl%n aqueous sol ution containi ng 250

mM acetic acid, 30% acetonitrile. The eluted fractions
were conbined and dried in a vaccumcentrifuge. This

52 HE AR EE T A 0 MR DR AP, T
Gel Z[%%Mei‘és bﬂgacgegl mlchwﬁW 2BUHE P> Tﬁg Hltn(L gﬁofég Nfth HcRified digest

nM ammoni a and. 3Q% acetonitril el ution was o
supgraMants RpMRIF T Wershied i 2 ap ey F%Elf‘{gﬁén%‘?sésw%‘i‘ Het) ul 0.1%
fornibdcidl Deidd simpley a&w&w@ehdddfmge H1 R Rehtdr dtaidAg 280 mM acetic

ccidy 3435 psTaE e and Yo BCcreleel TP ARTHAN GRS (pisndiofo; MaC

matﬁtuab) andatncabawd f@%hoﬁsmhmaahpcramrmahddi?%(nwhbnzgntal shaking,
Sub ; )the %Bﬁzt %a&&? lrlbgdefij %&)aco(ﬁltalmng a restriction to hold

tIO e sanp re |n nano

baclttbes%f@mtea L@ea%waesa lswve@| toiSh efor SUTIITS) thm. the solvent was
us}Yt%SthEBdgﬁQhé Yok@uPhafg @'F ’@E‘i{ét@b andl B CHACINCanT Eppendorf tube. The

IM&%BW shoghiv b el e aapiiy sbiqpppataining 250

mM acetic acid, 30% acetonltnle The eluted fractions were combined and dried in a

-

vaccum centrifuge. This fraction is referred to as the non-bound fraction (NBF). Phospho-
peptides were eluted from the IMAC column using 20 pl of an aqueous solution containing
400 mM ammonia and 30% acetonitrile. The elution was repeated twice and the eluted
fractions were combined and dried in a vacuum centrifuge (bound fraction, BF). Both
fractions (NBF and BF) were resuspended in 10 pl 0.1% formic acid prior to LC-MS/MS
analysis (Pozuelo Rubio et al., 2005, Biochemical Journal 392(Part 1), 163-172).

5.3. Mass spectrometric data acquisition
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separated on the LC system using a gradi ent of aqueous
and organic solvents (see bélbow). Sol vent A was 5%
woeev8m6Trile in 0.5% form c acid and sol vent PBTER2007094880
acetonitrile in 0.5%formc acid. Table 3: Peptides
eluting off the LC systemwere parti ally sequenced
tromet er 4,
Pepfii, Tppled atFgn PR Ui 158 e L alatets g, Yitimate,
Diogex) ezvlac}etWas direttly c@nw waezquoarqua&mrpeleviE@E (Q3eF2 QTOF Ultima,
P EPUptid
QT Mitnd Wl R B I B %5* regﬁa@%ﬂfgﬁ?ﬁ@% Ngfes were
sepa(r@téd oprle NCRIYStem Wy gawde 198 agvgons apd @rapissolvents (see below).
Sol\gﬁﬂﬂnﬁﬁé 59 dtelonitARSAN. Bloforth Ry 48id b sd10&dtiB Was 70%PAcetonitrile in
O/Sr t.he human, nouse, D. nel anogaster and C. el egans
0.5% foiG A ddat abases). Proteins were identified by
correl ating the neasured peptide nmass and
fragmsntation data with the sane data computed from
nt.r th t.aba SI 2
Tabf\%g Ef:pt terllllt&n Iﬁ' etﬁg eLaé) 2setﬁl nye tp 1al‘?}9 i%ngedt %’tlhm the mass
spedlronizadri I ity-based protein identificati on by searching
sequence dat abases using nass spectronetry data.
El ect rophor esis 20, 3551-3567). Search criteria varied
ependiTg o whiTh ctroneter—v L {or—the
T‘ﬁ%ﬁ%‘.‘? 5.5 Phos|p ?3%5&3 de identifi cwa% S%;@I;ﬁrte—
0 dentification of psphorylated peptijdes was achieved

WMW +Fhreoni-ne—and
osi ne resi dues vari abl e nodificdt8ons in Mascot

zearch parameters [fgy fowed by manual Tngpection of the

Spectrumto sequence assignnents. Tablle 4 :

Jhospho- pepti des of2AP- 70 The phospho-§pti des that

waro it daonti fiad hy ot v nal verl o

VVCT O rubllLl LI A Y] uy \J b\;LI\JIIULI LI E=J e ) \W A | CITTC
man ZAP protein sgguence (1 PI00329789%~5, 628 am no

@cids) are 1ndi catlegs (Cbserved valuer [ngasured nmass to

Charge ratio; I\/Hexo ). (bserved val ue'™ x

Xhar ge) Exarrpl e 3:| ¥ssay for the identlification of

ZAP—70 IHLCIabLIHg bunpuunua The prep rat+or—of—the

am nopyrido-pyrimdin ligand 24 affinity matri x was

done as described in exanple 1. To screen nmeximally 80

conpounds in a 96 well plate the elution experinment is

performed. as described bel ow. Elution assay
5.4. Proteln identification

The peptide mass and fragmentation data generated in the LC-MS/MS experiments were
used to query fasta formatted protein and nucleotide sequence databases maintained and
updated regularly at the NCBI (for the NCBInr, dbEST and the human and mouse
genomes) and European Bioinformatics Institute (EBI, for the human, mouse, D.
melanogaster and C. elegans proteome databases). Proteins were identified by correlating
the measured peptide mass and fragmentation data with the same data computed from the
entries in the database using the software tool Mascot (Matrix Science; Perkins et al., 1999.
Probability-based protein identification by searching sequence databases using mass
spectrometry data. Electrophoresis 20, 3551-3567). Search criteria varied depending on
which mass spectrometer was used for the analysis.

5.5 Phosphopeptide identification
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El uates were stored at -8C0C. The el uates were checked

for the presence of ZAP-70-3$-using a dot bl ot
woppeemere. As test conpounds, Am nopyri do- pyr iPRT&PRA007/004880

ligand 24 (see Exanple 1), Staurosporine (Sigma

S4400), JNK i nhi bi tor SP600125 ( Cal bi ochem 4201 19)

Exafiile B2 Rpydor hiasnfingaddy dr 4AREH Dudabling ol

( Fl uka, cat.no 41647) at a concentration of 100 mM
Al ternatively, 100 % DVF (Fl uka cat.no 40228) can be

t thab I
3R, SISHE AT i 44 2 OSSR 18 done

cabﬁéetmﬁwmﬁ leiTgtscesgn @m@mﬁ% 80 somppwikisria ast WM plage fhe elution
exp@¥mélitlidpéridnicias 40Qribbl skloGk 1:1 with 100% DVSO. For

el ution experinents further dilute the conpound wth
elution buffer (Ix DP-buffer, 0.2% NP40). Preparation
of buffers Table 5: Prepar ati on of 5x-DP buffer The
Elutfofr 46aypuf fer was filtered through 0.22 mmfilter and
stored in 40 m-aliquots at -800C. These sol utions
Thewfie tyoint@ixn@ 00 pbof idads)fveds veashed) 2 xupith 3@ md: 1xIDR-biffer. After each

wasﬁirngssjfeglqhg %Flz&(? \;elfe% 85%3‘%5%)@%%?%{?@0! Oél’gdes Qm(ﬁ(?m at 4°C

in @sz)raetg genmﬁml Thei gerernatarss 5pgre iseasded. y.efhgt beads were
a'tg(meg‘@rrﬁlBiﬁ(ﬁﬂg B0fer 01 )dODPtlﬁifférMﬁl% dgtaest fd Rhfed for 30 to 45

€qu

quantified ced eci fj,
mingls | o o GO AAPARE VBT o ih G o) ah €. After his
incubhtied €feeahé IbEadsasb&{eElﬁir\S&tEd rwharmlxaﬂ IW1ﬂD4|§/ nfird Bebeanadate activated

e GHLTRFY, M e P8 AT Hhadf Ty gprtion of
lysateng by dmtei as s squibed iiml exhniyle chBeadg ranfl she lysate were 1ncubated for 2 hours

at 4(’§C IAlffef S ‘}JMBQS'&{‘ %flt}ﬂhg?tygate Q45 v@r@'%llé@éd Y)? »centrifugation as

tern ction Wlt i nfrared

desqnhqé 28d @@ﬁhféi thmfmmgwltwaé midiadipg bpitercBring saeh washiag step the
bead¥\Wetd ﬁleﬁb:ﬁédm;r Ninkiheeelontd REETOESHK KESSENEE gStiea@fie tndustries,

ine ot 16 ARGt B won Bt Sen i RRER My spuf i fopires,
#S10t28)iand dvasheh with 26l mbfl x DEbENS/Q. P4V PR . [Edrfckethe @s@ﬁ@ngﬁhffer had

run T}frblz%m cfgap p$ cmﬁ;{ &qfﬁhe \%)q(ﬁrgk ¥ %F:ﬂs’ 1ef i thé BiGHR tQ’s?a@cl’v‘lalculated

| trocel 0se nenbr ane
(approsimsrelyl W0 Bl)otTheppeads uwerepresrepended) 70-4 Sk e&??és ‘ot 1x DP-

buft‘éﬁ@ b%#Nm@ Q4 ALY tb éerféraft’@@ Mﬁlﬁﬁ& F&Qifonqﬁhﬂﬁfeh@ibn(iésts 50 pl of this
susgeﬁgaa a‘f" s:)%t &ﬁd? tp each wmflr o? 9gve wgll fplle{tg t(l\/?llll?pcoﬁe cL/[ul){lscreenHTS
MSBVN1210, with lid and 1.2um hydrophilic low protein binding Durapore membrane).
To remove residual buffer the 96 well plate was assembled with Assemble filter and
collection plate and this sandwich assembly was spun down for 10 seconds at 800 rpm in a
centrifuge. Then 40 pl of elution buffer (1x DP-buffer/0.2% NP40) supplemented with the
test compound was added to the beads. Test compounds were prepared by diluting them in
dilution buffer starting from 40 fold concentrated stock solution in DMSO. The plate was
assembled on the collection plate, fixed on an Eppendorf incubator and incubated for 30
minutes at 4°C at 650 rpm shaking. To harvest the eluate the 96 well filter plate assembled
on the 96 well collection plate was centrifuged for 1 minute at 800 rpm in a table top
centrifuge at 4°C (Heraeus). The typical volume of the eluate is approximately 35 pl.
Eluates were stored at -80°C. The eluates were checked for the presence of ZAP-70 by
using a dot blot procedure.
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(pTyr493, rabbit polyclonal, Cell Signaling #2704)

s {i EbPadnat, AinhGpy PG F SR 23 (e R T Ebbsporne
(SigmenBA400), TNKr inlibiger SBO0M 26 (§iallechent HZQIB&)PB@ p38 fiphibitor SB
202 fétﬁ f"dcﬁb '196% Q#@%@@%@aﬂy@l Wﬁﬁ? af@(ﬁséo'ik'?édhﬁtl%@ % DMSO

our ctron ant

(Flukpyt ¢at ngiiof7) oy eomsotgtiamef bRty mmmlm 190 P OMF (Fluka,
cat. ﬂo 3220 CeanMbOHysais Ry tRbRC KdigouBdb fvaticls @m{&r&n&egblwd th DMSO.

1% Tween 20. and t erwar ds t
COWHG\MH%& it ¢ Pﬁe‘g ﬁb‘n‘“ erAR‘}{S EOIRP?‘H‘dl Ebn eXperiments:
Prepaiid 50 mlL §tecki b elilluﬂﬂg almed 1000 eeM f soasckS1 ﬂn\mﬂ’( @ 80%i DMSD xFor elution
PBS r f
expprget ey AT OB d R SRS G R TR 2 Nao),
Conpound proflllng of ZAP-70 |nteract|ng conpounds by
addi ng conpounds to cell lysates or living cells This
I*ﬂ@&@ﬁ%ﬂéngﬁﬁhstrates a conpetitive binding assay in
whi ch test conmpounds are added directly into a cel
| ysate or incubated with living cells. For the cel
ysate conpetjti bi_ndi ng assay vari ous
Thbkﬁ%é@ﬁf?%ﬁ% x&ﬁspégg compounds were added to |ysate
sanples and allowed to bind to the proteins contained
in the lysate sanple. Then the affinity matrix
sapftaatdi Ng T NeskdekBlldced afFeNXoheQn AW | MA@ for 115 x lysis
l'igand 24 was|added in order | §QiCRRfd € Pr ol gufer NOt
bound to the fest conpound. After the incubation tine
Tthﬂﬂﬁépﬂ§7ﬁﬁthlddptured proteﬁﬂ@ﬂWBre separaﬂé@nﬂron1

oot Iy Rarradees A+ HEY
Ae—1ySatre Y i lllugatluu RUUTTOPToternsS then
(%Yﬁ¥8 and th(82ﬂ@sence of ZAP0 was det ecl 485 Bd
tified usingga specific ants@ndy and the7@kygsey

infrared detection system (Figure 6A) A _dose respaonse

Nagive for conpé@ﬂd Czd 5497 Jé@nﬁénerated il 56 mn
HEof—vatue—of M(Fgure §Ry A termatineghy;
D%%?gﬁots of ||#863ﬂ4kat cellslmere first |n(u§g¥ed

W th various conpound concentrations for 30 m nutes
and then treated with 30 nM Pervanadate for another 30

TheSx20PBRf dfelT Q’gs ﬁﬁklje ftl¥l%[1§h b@?ﬁ iy arfcfdid ghgﬁ’ 2H &3 -2 gﬁﬁgts at -80°C.

prepar e % was ad in_ or

These solytieny msreiabiaingst fr@auﬁlep fellawiagtweplirsnph Suld. U@(&IGP pH 7.5
(Sighth, MT-DEEBS 89¢%, Glycerol (Merck, catalogue number 04091.2500); 1.0 M MgCl,

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

Detection of eluted ZAP-70

The eluted ZAP-70 protein was detected and quantified by a dot blot procedure using a
specific anti-phospho ZAP-70 antibody (first antibody), a fluorescently labeled secondary
antibody and the Odyssey Infrared Imaging system from LI-COR Biosciences (Lincoln,
Nebraska, USA) according to instructions provided by the manufacturer (Schutz-
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the beads with the captured4fr-oteins were separated
WO20@M3r$ee | ysate by centrifugati on. Bound pr otP€ITEP20051084880

then eluted and the presence of ZAP-70 was detected

and quantified as described above using a specific
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and finally resuspended in 0.3 nml of Ix DP buffer
cont ai ni ng 0. 4% NP40 (50% beads slurry). Preparation
For ocfe etcﬁﬁﬁ o(f'%g?p l’mﬁro@ﬁ{ thd ol 51%3 QLR Skt bR)@k D'\glﬁncubation with
I ons oun vvere grepare
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1 nMsto I wa regar.ed f
PhoRR OV EiGH duReTvat Fsrg (R PAoAns btk palps Gielo Rl iehdling #2704)
dilutedisLll 0@ini Odysséy bRickinlyBuffeo somiemaited withf 0. 0%5Pvedro20 and 0.02%
SD§ontro| experinments (no test conpound) a buffer
contai ning 0.5% DMSO was used so that all test sanples
contained 0.5% DVSO. Dilution of cell |lysate Cell
| ysates were prepared as described in exanple 2 from

Aﬁa‘e&/xgﬁ%ﬁ{eemkﬁl%%%dfoﬁy ks f%? Is| RindtQ witht ¥ Ri BBS buffer containing

nt one lysate aliquot coptaining

0.0%5p ohean 24hq MsmRirane, vs JHestisdolor blaf‘ﬂuraﬁ’&gt the rfier@@a?n antibody
(Goat aftirabb@t IRByd Bo0CW @ngbodyl Gom I-COPdiluted 1:10 000 in Odyssey

SR A ORI e
mernbrads wak washddkfoDP times ffer 5 awinttes withgl 8. PBS biFde/0.1% Tween 20 and

oncE RIS FrB‘ g}?tk'nelt x PEY 8 &. IAHANDALO 'i;hejr %ﬁ'l%)?ﬂ vc\:/a \&532 ed with the

Roche cat ogue nunber
Odyseeyt ngader and idatal wempmalyse

Example 4: Compound profiling of ZAP-70 interacting compounds by adding

compounds to cell lysates or living cells

This example demonstrates a competitive binding assay in which test compounds are
added directly into a cell lysate or incubated with living cells. For the cell lysate
competitive binding assay various concentrations of test compounds were added to lysate
samples and allowed to bind to the proteins contained in the lysate sample. Then the
affinity matrix containing the immobilized aminopyrido-pyrimidin ligand 24 was added in
order to capture proteins not bound to the test compound. After the incubation time the
beads with captured proteins were separated from the lysate by centrifugation. Bound
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concentration of 0.4% was achieved. The |ysate was

further dilute by adding | x4DP buffer containing 0.4%
WORPI3Z86d pr ot ei nase i nhibitors so that a fi n®CTHEPRAZI0MSES0

concentration of 5 ng/mM was achi eved. |ncubation of

cell lysate with test conpound and affinity matrix To

1l of kat t
o 5 AR 5815 FRRLELELRR RS B PL BB wine
spedific anlttaiotdd ahd nheﬂ,@dmsnymm%arad detestichhsyistep0(Figuref6A)h& dose response
cur\%ff{)f Qdrh ﬂégtdZ()fl §M9t7 l‘%% ﬂ%ﬁ%'tﬂ Zr?ﬂ:‘so value of 1. 72 uM (Figure 6B).

am nop pyrimd wer e "ad ed and
i ncubated for one m)re hour at 4C. After separation of

Altetnlf%v@@a% L6 Bt R Jurkat &IRYwae it intaiBhte@ wiloWatous compound

rotei'ns_were eluted th 50 centr
e, {37130, minsies, findy g rgmﬁgsﬁﬁﬁﬁﬁ &ihaghie for another 30
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incybatiere dfi thescedinkysaté evm:he?dfﬁmnomm vb@sbe@és adthethe paptured proteins
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rma anti b escent | bel ed secondary
Pres§pgq BBchAPaﬁa ‘Y‘F?ed@ﬁﬂﬁ@e%ﬁ | fandfied aﬁn%?@%*geds%q@nwm%m specific
antlbd)d}(m Ble0OEYSHE Bifraréd Bettion é‘;l%t&rﬁ@lkl?urel.ﬂ@ 2desy thispense curve

o S B0 B eSS Rt B TROMLESH V8 v )

t wo- coI or Western bl ot detection W|th i nfrared

A c@h@%ﬁsﬁg%gggeeresﬁ%bﬁ%%Wch%g@ﬂg&%e%d@?ﬂn oun aideig to lysate
versup comriound kingwhatesh ayithygells) segld( sjmitast IéDs@A@}UGSPf%t@P nCZC15497

m%buﬁd 85d WRI 2A BeRatiadstdMotecve- B¢ YaRpyUrRINdpdei figallp iterected with
n.tra sferre%eLq%oa PVDF menbr ane. The menbrane was

ZAK+ ﬁgll,fH‘c?F% uinot We roomtenperature with
Qdyssey buffer to bl ock non specific binding. After a
S nme ne was incubated for 16 hours at 4C
M%MP 70 anti body (rabbit polycl onal
Thegaftinity ayatdk rag ctesetited iphexepiptery r@$2md o airn e@lume)otvas washed two
nme%b&}ﬁmls%i Hf 'IQ'DIS’fbuf‘fleQ& Wﬁsl@é)’\\(/ﬁﬁyl sbif ben xVYDP rbu@felzOc/%ntammg

. . For the defection of an. anti - . o
4@&@%&3\9 fypedly reiapqndisd i ¢ r@MAeaf)lx Hﬁ@uﬁsw%@n&&s“{oﬁ‘@’ 0 (50%
beadpsilreg). four tines five mnutes with PBS buffer
suppl enented with 0.1% Tween 20. A secondary detection
anti body | abeled with a fluorescent dye was used in
Prepapatjannafitest compodimdshe Odyssey i nfrared i magi ng system

For lif 1‘9&&@%%@&@&9 sBARNOIIRNS of test compounds were prepared in DMSO

corresponding to a 200fold higher concentration compared to the final desired test

concentraion (for example a 1 mM stock solution was prepared for a final test
concentration of 5 pM). This dilution scheme resulted in a final DMSO concentration of
0.5%. For control experiments (no test compound) a buffer cdntaining 0.5% DMSO was
used so that all test samples contained 0.5% DMSO.

Dilution of cell lysate

Cell lysates were prepared as described in example 2 from pervanadate treated Jurkat cells.
For a typical experiment one lysate aliquot containing 50 mg of protein was thawed in a
37°C water bath and then kept at 4°C. To the lysate one volume of 1xDP containing
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protein bands (1 RDye 800 nm anti-rabbit antibody

(Licor) diluted 1:10000 in-@dyssey buffer with 0.2%
WOPMAR7880, 0. 02% SDS, 1 hour incubation at ro®GiI/EP2007/004880

tenperature). Again, the nmenbrane was washed washed

four tinmes five mnutes with PBS buf fer suppl enent ed

e

or 2femé of okxp Pebluffigrt tontaivingl 0.8% N[B|46;g EBTA-Riet itabletEpmédase inhibitor
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ubation o st conp aration o
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mg/f"gl“ﬁ‘sﬁf’ %9 concentration conpared to the final
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in mgﬁmoé}e GA&dd m%l&@Ync%at\éarfbp% n%aa%%l ik r4@@ qrﬁén 0610 dfVhe affinity

matrjy wﬁlhmeelgirmbﬂsw aaﬁ@oem%wgnﬂw lgiir@a% avem P&A\Qﬁoarwcubated
for iR h‘l@fba{i@lr%t f4;3C PAlﬂ@f B@'ara?cﬁmmf:”tldé Béac{sfiﬁdmtthkelysatle byzcentnfugatlon
ration er.va sol utions see e
boufd SR fe W el S RERCU CRre Uy SERERITE @t mavupace
LD$ Sappledduffes, ieimgehddPeYy 8.5aid MHitlbfhireitdl yDiFdD;rA2x5 pl H,O).
was added in order to capture proteins not bound to

the test conpound. After 90 mnutes incubation of the
Detegsion ang guantifigation ph&ARf#] nity matri x at 4C the beads

Weéfee@;btlgﬁg;v@rggiﬁrmﬁﬁe@ g«tgilogcg]lﬁg t%faﬁd&ﬁ&ﬁb@édﬁ?esfaﬁﬂgﬁlhﬁ @A\AI; r73 protein
waSéf isd a7 Fpant IﬁJ by using aspREdH g?%glg ?ﬁrﬁef bo %ufﬂﬂﬁvwfenbodw
a fludresésMiiPabE ed. %:oﬁ_&ﬁ’gl adtiBody &rd, thb DdyssegdafrarelPMaging s¥stbm from
LI- (Eﬂ)le{;BelM c?'er%) hIs Sl'at ﬁleb{ar%];r T)L'fséf ac%o{Hin%@}O ; FI%}?OHS &rovided by the

ref {SahutrsGesghwisndérer ot aht 20| Quantitadiveh évcesgls)s gyestern blot
detégﬂgﬁ ag el HEIm%Qt ﬂggre%’e?ﬁc@ nP(lEl'lﬂlHH eMZl‘_e) ZO(EP'B RE.COR Biosciences,

etection _of an anti-Lck antibp ty u ed
wwyiliser aeme). fﬂsshe d&t%g@ of é%é‘hé’é“ éﬁk@a 1posty ‘t’??élsed (Upstate 3A5).
[ nteractl on of conpound CZC15497 with ZAP-70 was

proffiy ol etestpire bl S SpRTP RV iRl agh it o rapteig o o pvF
melﬁ]nmse élﬂanhembtahe @a€linadadfot omgh@y ah rebsP-t&t0pdraturdivitbrOdyssey
bufféf té BiRg r‘cﬂ@gpe&tﬁ% ‘rﬁﬁ&%g.uﬁ%er a wash the membrane was incubated for 16
hours at 4°C with the anti-ZAP-70 antibody (rabbit polyclonal antibody directed at
phosphoTyr292 obtained frrom Abcam; dilution of 1:1000 in Odyysey buffer with 0.2%
Tween 20). For the detection of Lck an anti-Lck antibody was used (Upstate 3A5). The

membrane was then washed four times five minutes with PBS buffer supplemented with

0.1% Tween 20. A secondary detection antibody labeled with a fluorescent dye was used
in conjunction with the Odyssey infrared imaging system to visualize and quantitate
protein bands (IRDye 800 nm anti-rabbit antibody (Licor) diluted 1:10000 in Odyssey
buffer with 0.2% Tween 20, 0.02% SDS, 1 hour incubation at room temperature). Again,
the membrane was washed washed four times five minutes with PBS buffer supplemented
with 0.1% Tween 20 and finally shortly washed with PBS buffer to remove the Tween 20.
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inhibits calciumrelease in anti-CD3 stimnulated Jurkat
T-cells with an | C50 val ue-d#8-0. 24 mM (Figure 8).

WOAsEA 79I nci pl e The devel opment of fl uor esceRCTHEPRIHEH04880
makes it possible to nmeasure the concentration of
intracel lular free Cal ci umions in single living

cells. Cells are first cel | per
Dosf. Fosptns furds iche i ReED B PRt (i Ginger Ada-to
VerﬁbmdlZI.Q/Bu'xl@Il]S,sIm}% GuilfordaUKg. t hr ough the T cell
receptor with an anti-CD3 antibody shortly before data
acqw Siti on ont he fI ow cytoneter. The rel ease of Ca2+
pie 98 1¢E g nd opreparation fof @ell dggate, incubation with the

utnghy) tharaetembéopmol describes the flow

try nethod using the Fluo-3 and Fluo- 4 dyes
For (cp;]l rf{e@trgfnt&ptock 19841ong of ghetest @qEpOUDG ZYY@IQPIW gt 00 fold

hlgHep cHﬁ@e‘hﬁ’éﬁoﬁ h@mpmﬁeﬂ aaethé Al desird esneittbihtedtionn The final DMSO

kat ce June et 97, Measurenent
Con‘éﬂmr?ﬂ?rf H’cb?Fﬁl? ‘?lgir H’rﬁ’lwélﬁﬁ % PM%ﬁcyt ometry. In:
Current Protocols in Cytonetry (1997) Unit 9.8.1-

Jurk%t §%lﬂ'9ulfd}'??a IWré 98 uﬁ'nesg derlsﬁg ]]) %jS EQ%G' célg%/ﬁgs\%greQﬁe%?e\ﬂ with the

enera
comsph@md SZCHSHHE ap oo éomsenaetQ,QHSe(&Q]etM 0amM; i3 1M, 0.11 pM,

0. oﬁhme&gf 8. 0*12%11\@)” ﬁﬁag(ﬂl:ﬂme@at dC hRd Sibsahently) BRAYVANGRK 30 uM

omrend e as we as usin i hcupati on
Per\@m@éﬁt ?‘i ﬁa@éﬂ' ol mimest (‘fobF}é“pQFeé’afth@gn%n Pory 1q golytions see
exapRIH( 1I‘B61 aamwgwbrd hhitvested @ll l?ﬁmd wg@ proparéd asrf]Vdescnbed above
[ re an, indjicating.the
and G SEBEY ARG o R0 8 ik BBl ot g o the ves
comppuch | Aftérad0/mgnutesCamatibationge tbe) celd Iysae wﬁthdhe affinitykmatrix at 4°C
the G@Jdg vt e gpttl{%rd pﬁoﬁlrﬁ%@é sgﬁar;g@@ 'iTFfHe lgﬁ?&ﬂ/ @eﬁtﬂ?ugatlon The

per nat ant, resus

bead |bﬁgnds PSRl W&iwefl dwigh SAnul of 12K WC?W%@ shmplet buffer (25 ul
4xNIBACGIACDS Su&hbiéomffécﬁvm 68, NF000%; 2G3jun1 EMTIMtlﬁothreltol (DTT)

2 2 TR £Rb R A B FESE ffgpanind v

spedifiarantibodied Q6d cthiel Opisey Anfpexde detactaoe gysiere (Higwrei dA). For the

dete'i:g?rf Xﬁtﬁ%a}'ﬁ? ?,CF %bh&é)}n&lﬁphgeﬁt @Qtaﬁqu%)o Wl déel}@s%)nse curve for

the ingeaain(dff @pmamqacm 09 twithL ARy 0 2@s gamxa@é yiglding agdCso value
Ofol’gsfﬁ\akp%ﬂré . Fill up with PBS-CaCl2 to 900 m for
cell's. 5) Prepare in the dark a 1:1 mix of FLUO 4
(1 M) + Pluronic F-1 27 (20%9. 5 ml of Fluo-

Example 5: Calcium release assay in Jurkat cells

Consistant with CZC15497 acting as a ZAP-70 inhibitor we found that the compound
inhibits calcium release in anti-CD3 stimulated Jurkat T-cells with an ICsy value of 0.24
uM (Figure 8).

Assay principle

The development of fluorescent probes makes it possible to measure the concentration of
intracellular free Calcium ions in single living cells. Cells are first loaded with a cell-
permeable Ca®* -sensitive dye, then the test compound is added. Finally, cells are activated

through the T cell receptor with an anti-CD3 antibody shortly before data acquisition on
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4 are needed per 107 cells. 6) Prepare a 1/10 dilution

of this mix with PBS-CaCl 2-@n the dark; for exanple
wWOoRA7/BI86G- 4 + 5m F-127 conpleted to 100 ni). PEX/ERAED7/004880

the dye solution to the ceIIs Do not | oad nore than

30 x 10 cells per t ube. I ncubate the sanple for 30

the ﬁo%%ﬁ%n{e&&e 5)re]5lz}snec %P %Eahl sé e%Surg({ a%)ful%(i,t] dff {19{9 aﬁer cell

rng ITE prepare
stimubagionc Thip poetdcal idesrribes thaﬂ@BSy@a@trZ r(lethoch umog/ctlredﬁ)m 3 and Fluo-

4 dy-EESMg&Lll& mon ¢¥90¥| 8o P &onkth, bis a) wm@mqsnﬁéa@aeqhé Rfacellular

esired | nal” concentrat i tex ‘each dilution.
Ca’ Pe@,samtéat@ms}a Turkat geltsi (Seriglselpng ‘?tcﬁ]rs 198k tYleaspegment of grtracellular

calcaimg 16¥Vby 11035}. oﬂ&iryLﬁb@urFe%@rbt@b@lg iAIChtemstry i(P94R Whit 9.8.1-
981;?91 ﬁq?w&!p(g be 30 M of the conpound dilution
8 t'he control tubes.11) After 30
m nut es of |ncubat| on wash the cells twice in

PBS-CaCl 2 (wth 10% FCS). During the washing steps
Ca’hmleassiassaytratocohe f | ow cytoneter is already "ON' in

In %%B&g‘ége%saw ?}‘Iah?]%g/olﬁ é]ég)shﬁ?egy glgl% s%lrnga fbg#s%ﬁeﬂhlaﬁtstablhty
Thex@fqr@ehe @repgration afyll maeriglyin advzoee iy highlycggcpmmended as well as
npUSRE BRI P deh@iflrgdednt @ StoapféphtieXthgedxt Ystepkh.g. preparing

conmgﬁ’é@#ﬁ%nﬁ“s?f@%éﬂﬁﬁ Ve eBBkn the seftings of the
cytone_ter is advised to have a tenplate ready

1) P n%PC eI a {év Slﬁélg? dr((ﬁ{;an% B'ér oq:% I&Sn t%g{r)]ée ﬁrgxg%zea nélﬂ@ng controls.

2) Gellehaovast (Cantrifupe pe rtcvril 0@, ntl@f e\laﬂ@h@@ll ewtre for 5 minutes at 1100 rpm.

Dlséa‘f‘(ﬁ’ &l%j%:{.?emaltdntty p& thd ?esﬁ%ebd&f @cﬂﬁbéﬁété’fh a%ﬁ)glé 80 2§t Flcon tube,

and @R 4ROl Hith PES- o h&nHPS S ne et e el S5y
3) Ré%ﬁs;%ﬂﬂmugﬁéllleﬂ ?\HmaPBSdeGIﬁanﬁdnﬂquSN oadhiate zi:ebh&ntratlon not
low s Jtt o DSy Bbare B adRteE W I e the cel

conchnltmtibmm;c( éblmt ﬂ@/cwllsf inal) and mx gently. Add 1 m of

4) S%Magi th&'UbRbhe(&F cBRs T84T 6 b8 %a)de@mr @(tﬁn}gl% NV ¥ells for 20 samples)
in a 50 ml Falcon tube. Fill up with PBS-CaCl, to 900 pl for 107 cells.

5) Prepare in the dark a 1:1 mix of FLUO-4 (1 mM) + Pluronic F-127 (20%). 5 pl of Fluo-
4 are needed per 10’ cells.

6) Prepare a 1/10 dilution of this mix with PBS-CaCl, (in the dark; for example 5pl Fluo-4
+ 5ul F-127 completed to 100 pl).

7) Add the dye solution to the cells. Do not load more than 30 x 10° cells per tube.

8) Incubate the sample for 30 minutes in a cell incubator (37°C, 5% CO,). Mix from time
to time.

9) During this time prepare the adequate test compound dilution in PBS-CaCl, (with 10%
FCS). The solution should be 10 times more concentrated than the desired final
concentration. Vortex each dilution. Prepare also the antibody dilutions: anti-CD3 (1/200)
and GAM (1/25).

10) Label FACS tubes and distribute in the corresponding tube 30 ul of the compound
dilution or only buffer for the control tubes. '
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I ncubate the sanples in water bath at 37C while

starting tinmer. After 8 secdidds of incubation, acquire
wOogae7a13z867medi um speed for 200 seconds. A cl eaPCIIFPR@EHe4880

of fluorescence should appear after 1 minute. 17) Make

sure that the ceIIs rest and equilibrate at room

r.at ur ut.e be d t | S t] °
1 SRS s PSR b6 oA B A K g v
Duringathel r\mhmgm;msuhakﬂemre thiz® the-fowacyt@neter is already “ON” in order to

wanrnethpanp bility, make shure that data for the | oaded

S are acquired within 2 hours. Anal yze the 6
12) Bgsuspend theicaly peliet i PBRIGEEY (with tlﬂ/ér%c Tateecogeeypration of 1.5 x 10

cellg/gﬁ ). Cell culture The Jurkat cell line J77 was
obt aj.ned _f Cel I
13) Jobseituncs a0p ALt GelheaiipenioHB T WA G A5G eenty. The

con{p@aﬁ?@ incubatfon i2 §t8ﬁﬁrgOKé§:p saiﬂﬂhﬁmnblﬁdempéx’ature in the dark.
14)?_ gl ac l vat L etgfatme? al fIt R84 ‘élsa& % %%96 a t?rﬁ'lpla%e eﬁdy which is

nact V
used dmr 415 rmanunemnm SeaiDes ofehe emaching] sb@uBi alap eMbie esamrieafrom one

expgﬁrppﬂs to ihéd2othé w?ﬂfﬁp S;{eﬁql@stol@i'alfﬁterﬁl@d}’egﬁ%iﬁlblrw of the cell

ution 1 n DVBO an ored in m aliquots
premfathloC) Fl uo-4, AM (Mol ecul ar Probes, F142 17,

)%UIE&u?Qﬂocﬂﬁ cb%rop odr%ﬂ)prﬂiﬁﬁiﬁloh (b'ﬂ\/{h‘éQiyU(ixhﬁBr iqelIDVESA fit in the
ored in or 7.5 m aliquots at

pre- gﬁg'é)dggl‘?from c F-127 (I\/bl ecul ar Probes, P3000MNP,
16) Duipiplgitkel cmpdumli 1noibaneamllmetmhi®k%% thot cellls are Tesp @B to the anti-

i@épéﬁ %9( %P&&me}?toé‘g’ 6%1 %W%&ﬁlﬂgﬁ (0.2 pg/ml

finahnand mm@nthg Addt] l»'d)d?f @M/ldllstlgwé Pesgml finabhppdanix gently.

Inc@agesttﬁé%ﬁ%lﬁsl r%g%&é?g%ggigog\?@mﬁﬁgﬁéﬁtln timer. Aft?r 8 seconds of
l{bﬂa% agguiFe dgta at gle@ug} queé Ohﬁfzq%ﬁls,f/gmﬁ]e@%g)cre%ge E) Uorescence

shomld&ppd_:afr!aﬁail afing@é. an ZAP-70 interacting conpound,

17) MR duitt Wht the cells rest and equilibrate at room temperature 15 minutes before

FACS data acquisition

18) Data acquisition: Samples to be compared should be measured consecutively.

19) For a better reproducibility, make shure that data for the loaded cells are acquired

within 2 hours.

20) Analyze the data by using the FlowJo® software (Tree Star, Inc.).

Cell culture

The Jurkat cell line J77 was obtained from American Type Cell Collection (ATCC). Jurkat
cells were maintained in RPMI 1640 medium (Gibco, ref. 21875-034) supplemented with
heat-inactivated fetal calf serum (Gibco, ref. 10270-106. FCS is heat-inactivated by in
water bath for 45 minutes at 56°C).

Reagents

Fluo-3, AM (Molecular Probes, F14218, supplied as 1 ml of ready made 1 mM solution in
DMSO and stored in 5 pl or 7.5 pl aliquots at -20°C).

Fluo-4, AM (Molecular Probes, F14217, supplied as 1 ml of ready made 1 mM solution in
DMSO and stored in 5 pl or 7.5 pl aliquots at -20°C).



the steps of a) providing a protein preparation

cont ai ni ng phosphoryl ated 248--70, b) contacting the
WOoppBY8irse7pr eparati on wi th am nopyri do- pyri m diPRT/EPQXi{04880

24 imobilized on a solid support under conditions

allomﬁng the formation of an am nopyrido-pyrimdin

a 4 | a e ) o
PluroH% Edlﬁ %M?%gﬁgfnlf’%%%eﬁ,r :ng()&@rgi su%P(il%Ichlls ot ‘fzozf ready made 20%
soluphn spPMSOrt ed ZAP- 70 conplex with a gi ven conpound,
PBSaﬁgcp)Mg@fﬁ@l‘Bé&'@ C?her the conpound is able to
ate

arat 0. fromthe i mobilized
Antva @Wbp (Cﬁ?}l?lpﬁhed@ r21|7§6%r$ap12xﬁd at3 mg/Ad)- et hod of
Goat hiti-folise B hRiBdIFYSAM) Si |Nm90t§ﬁﬁpﬂ&i £ i@nlpf
separ at ed phosphoryl ated ZAP-70 or the detern1nat|on
of the anount of separated phosphoryl ated ZAP-70. 3.
Equmwmmthod of claim2, wherein separated

o SABIREY BRI FA  ASKESI, S IR, ARLBI e e S

Inchpectronetry or i munodet ecti on net hods, preferably
with an anti body directed agai nst phosphoryl at ed
ZAP-70, preferably with an anti body recogni zing a
phosphoryl ati on at position 493 of phosphoryl at ed
ZAP-70. 4. A nethod for the identification of an
ZAP-70 interacting conpound, conprising the steps of
a) providing a protein preparation containing
phosphoryl ated ZAP-70, b) contacting the protein
preparation with am nopyrido-pyrimdin Iigand 24
i mmobi lized on a solid support and with a given
conpound under conditionsallow ng the formation of an
am nopyrido-pyrimdin |ligand 24 - phosphoryl at ed
ZAP-70 conpl ex, and c) detecting the
am nopyrido-pyrimdin |ligand 24 - phosphoryl at ed
ZAP-70 conplex formed in step b). 5. The nethod of
claim4, wherein in step c) said detecting is
perfornmed by determ ning the anount of the
am nopyrido-pyrimdin |ligand 24 - phosphoryl at ed
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ZAP-70 conplex. 6. The method of any of clains 4 or 5,
wherein steps a) to c) are perforned with several

wopp@tsirse7pr eparati ons in order to test differ ®u/EP2007/004880

conmpounds. 7. A nethod for47the identification of an
ZAP-70 interacting conpound, conprising the steps of:
a) providing two aliquots of a protein preparation
cont ai ni ng phosphoryl ated ZAP-70, b) contacting one
al i quot with am nopyri do- pGldimsdi n |i gand 24

i mmobi lized on a solid support under conditions
allowing the formati on of an am nopyri dopyrimdin
ligand 24 - phosphoryl ated ZAP-70 conpl ex, c)

. C 0 rK %‘i?éthdtg fér'te Qi &iRIficatibfl 80 tan EAINL70 mteractmg compound, comprlsmg

gg -pyrimdin ligand 24 i mobilized on a sol
E% d with a given conpound under conditions
all owing the formati on of an am nopyri do-pyrimdin

et e aipeRRIOEKp Ao SN AR O a2 70, g

24 - phosphoryl ated ZAP-70 conplex forned in steps b)
anq))c)cont%ctlreg TRt hdidiPp rE}l)'ﬁatiche RéitH 'a?xﬂhb%(@f ﬂﬂmdm ligand 24

ZAP-7Q i nteracting co oun npr|s|n he st
o b etas SpTIL BBOT IR ke B caloning Hacorpaien of an

cel | @ﬁﬁh@iyﬂdﬁg)maﬁﬂ@gdﬁﬂmedp%%h&@la&)d ZArJ0adohtilex,

one aliquot with a given conpound, c) harvesting the
cells of each aliquot, d) lysing the cells in order to
obtai nnqubatieg nheraepaemiridoryringjlinc bgamt Léng phoephmrylatidnZAP-70

repa din | d 24
P bR with » B SARAAARRYT B 4 0 i Prons

allomnng the formation of an am nopyrido-pyrimdin

ndie%mm %@ﬂr@f meadoﬂq)oaﬁﬁ’xs%ls R pRiate mpﬁbrylated ZAP-70
deter agn nt of a rido- [ d|n | i gand
2a - gicn kol B e ijryfigand 24 cach
aliquot in step e).
The method of claim 1, wherein step d) includes the detection of separated
phosphorylated ZAP-70 or the determination of the amount of separated
phosphorylated ZAP-70.

The method of claim 2, wherein separated phosphorylated ZAP-70 is detected or
the amount of separated phosphorylated ZAP-70 is determined by mass
spectrometry or immunodetection methods, preferably with an antibody directed
against phosphorylated ZAP-70, preferably with an antibody recognizing a
phosphorylation at position 493 of phosphorylated ZAP-70.

A method for the identification of an ZAP-70 interacting compound, comprising

the steps of
a) providing a protein preparation containing phosphorylated ZAP-70,

b) contacting the protein preparation with aminopyrido-pyrimidin ligand 24
immobilized on a solid support and with a given compound under conditions
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9. The nmethod of any of clains 7 or 8, wherein a
reduced anount of am nopyridopyrimdin Iigand 24 -

wophasphtsryl at ed ZAP-70 conpl ex formed in the RICITGPOE07/004880

i ncubated with the conmpoung i n conparison to the
al i quot not incubated with the conmpound indicates that

ZAP-70,.is.a target of .the ound. 10.. The. nat ho
any oty e iorget CoE P AT WiacRido LT *Hela 24 -
am nophosphopgtatedZAif70 copapléx 2ahd- phosphoryl at ed ZAP- 70

conpl ex is determ ned by separating phosphoryl at ed
ZAP-70 fromthe innobilized am nopyrido-pyrimd

| i gandetzating dhe (Amiagpiifo-piidin digand %"eparpapgdwrylated ZAP-70

phos phemplext Bened N stéh ?r subsequent determ nation of
the amount of separated phosphorylated ZAP-70. 11. The

nmet hod of claim 10, wherein phosphorylated ZAP-70 is
del’IEh@t aethod bh&lﬁﬁi)untwhxfrelﬁAﬁ} Epi 8) deidedateati by peefosmed by

rometr et ecti D4 I ab
{egﬁmg% oaé?/mgl roggl? %‘%mo ns?"%%lﬁfg\g%ﬂ 1‘%\/8‘{?%? Eéd— bHosphorylated

ZAFZNR}?Opoapbrxabl y with an antibody recogni zing a

phosphoryl ati on at position 493 of phosphoryl at ed

ZAP-70. 12. The net hod of ag% of claine 1 to

perFhsrmedod of anyerf elaines 4 1 gh WiHreingtgRs 2)ster ‘"e)eﬁ‘ﬂe rRyrformed with
13.selédisl fiogkepirafions i forddrao test diffefenl Sompbrgidel n sai d
compound i s selected fromthe group consisting of

synt heti ¢ conpounds, or organic synthetic drugs, nore

pr ef emeildd/ fanthe lidemifeatidre of agy AAR- 78 ringsactiag compoundy| comprising

' sn%‘_l;stgﬁg(?cul e conpounds. 14. The nethod of any of
0

| ar ns 13, wherein the ZAP-70 interacting
conpound is a ZAP-70 inhibitor. 15. The nethod of any

of 5! rsdihgt Rv&-‘hhqﬁ‘&@ rsfl 8 prbRirs pdpdratidAP&Yktaihihg phosphorylated
sel ected fromthe group consisting of agarose,

modi f i%4 -48ar ose, sephar ose beads (e.g. NHS-activated
sepharose) | at ex, cell ul ose and ferro- or

etic pantic
C| A) %&1 téngl% € %qéllple Wlthtaﬁlem(g)rﬁnn n?’h'ﬁ%gmoﬁ aﬂﬁ&éqglmoblhzed on a
| i gandoﬁd suppert waiden chyditions hBewing thhefosmml@ln 9 o pminopyrido-
&l 1fgaha bhe @;ﬁmaieerzﬁ .76 chiiplexceut i cal
conpo ?Ign cgr%'prl Si nlmb e steps of P
c) contacting the other aliquot with aminopyrido-pyrimidin ligand 24
immobilized on a solid support and with a given compound under conditions
allowing the formation of an aminopyrido-pyrimidin ligand 24 -
phosphorylated ZAP-70 complex, and

d) determining the amount of aminopyrido-pyrimidin ligand 24 — phosphorylated
ZAP-70 complex formed in steps b) and c).

A method for the identification of an ZAP-70 interacting compound, comprising

the steps of:

a) providing two aliquots comprising each at least one cell containing
phosphorylated ZAP-70,
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a) identifying a ZAP-70 interacting conmpound accordi ng
to any of clains 1 to 16, and b) fornul ating the

WOi2007&132801 ng conpound to a pharnmaceuti cal comPOIIEPRENT/004880

10.

11.

12.

13.

18. A nmethod for the purifdocati on of phosphoryl ated
ZAP-70, conprising the steps of a) providing a protein

o adtiaes e fistiol HEPEP AR "

am nopyrido-pyrimdin ligand 24 imobilized on a solid

SUppOR &%ﬁ | b4 wi ng the formation of an
an?ﬁoé%?%do- 5@?&?%%?&@582@3924 - phosphoryl at ed

ZAP-70 conpl ex, and c) separating phosphoryl ated
ZARYy 7Qy§i1§lg3metc@ﬂs in'6rab toi obein ?fﬂtélﬁ R¥epach@ions, i di n
ligand 24" . 19. The nmethod of claim18, further
conprising after step c) the identification of

pr @) eicoftabingd) ghe gpateine pedpatitiods neith anphosyrhloryyrabidih ligand 24

ZAP-70. 20... The netho f clai e furt . rd

af t er ‘?t“é"g"léz)egt"ﬁ‘ea ggfcg?“ S %@‘%%’ﬁ? taﬁlggvé'?gg{@ofﬁgfg%n of an
nmodi f iapsnommesloghwisptor jgaad 84 tespimrylated ZR-7Reomplexe ind

any of clainms 18 to 20, wherein after step c) either

t he phosphoryl ated ZAP-70 and/ or, the proteins being
caphbldstesminipg dierameuss wééﬁwaﬁwr@?@dnzmhnﬂtgaaa &4 — phosphorylated
char agzgp-i7g Qdm?léxrmﬁﬁecﬁﬁl%bh ali@iot ¥n &ep EymMunodet ect i on

nmet hods. 22. The method of any of clains 1 to 21,

wherein the provision of a protein preparation
i ncThedmethbé @f shgpd addinisdt ve8s whgreat alredieed @am®uptbf aminopyrido-

L DiR0; 7 i | ,
gg%%hghlﬁg{lg%gis g? o_g ?ﬁy@%@gﬁg@% Qﬁlﬁ{*@ lé%r,ﬁ.bl'g efrogll?fﬁ& tﬁh ethe e.lhquot
st épenbefediwigh thsy epaepamdon compasimmispiiciadiguptyetrinenhated with the
| g3RodAd indRRESRRATVARYE 6k £APcf O BRMERhouAd e

perfornmed under essentially physiological conditions.
24. Use of the aminopyrido-pyrinmdin |igand 24 for the
i deftel Miethatli ehadf oZARMS 3 td Or adietaiy tho apoundsf S aminopyrido-

Use of .the. am,gopyni do- | i A i A :

PSR BB LB 2 S b o i
phosphorylated ZAP-70 from the immobilized aminopyrido-pyrimidin ligand 24
and subsequent detection of separated phosphorylated ZAP-70 or subsequent
determination of the amount of separated phosphorylated ZAP-70.

The method of claim 10, wherein phosphorylated ZAP-70 is detected or the amount
of ZAP-70 is determined by mass spectrometry or immunodetection methods,
preferably with an antibody directed against phosphorylated ZAP-70, preferably
with an antibody recognizing a phosphorylation at position 493 of phosphorylated
ZAP-70.

The method of any of claims 1 to 11, performed as a medium or high throughput

screening.

The method of any of claims 1 to 12, wherein said compound is selected from the
group consisting of synthetic compounds, or organic synthetic drugs, more
preferably small molecule organic drugs, and natural small molecule compounds.
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26. Use of the am nopyrido-pyrimdin |igand 24 for the
preparation of a diagnosticumfor chronic |ynphocytic

WO280iKa@867a (CLL). 27. A nethod for the PCT/EP2007/004880

14.

15. h

16.

17.

18.

19.

20.

21.

di agnosi s/ prognosi s of CLL50 conprising the step of
determ ning the presence/ anmount of phosphoryl at ed

ZAR- 70 | r a Q e t .
ZA5h76n ta%(g?fs?lﬁp%\fed ncrlgasgd “zyahr?%éjrrl}twk }"gh@s‘ﬁ‘ﬁ“’q%ﬁgtcgh‘p"““d 8
ZAR-Z/P+7f imtubiper: i son to the total anount of ZAP-70

(non- phosphoryl ated plus phosphorylated ZAP-70) in a

sa le froma CLL patient is indicative for havi nfg a
gﬁ’@rm@h@b%m nyclanms late kg ythercin the sobjd sppportysiselected from the

group consisting of agarose, modified agarose, sepharose beads (e.g. NHS-activated

sepharose), latex, cellulose, and ferro- or ferrimagnetic particles.

The method of any of claims 1 to 15, wherein the aminopyrido-pyrimidin ligand 24
is covalently coupled to the solid support.

A method for the preparation of a pharmaceutical composition comprising the steps
of

a) identifying a ZAP-70 interacting compound according to any of claims 1 to
16, and
b) formulating the interacting compound to a pharmaceutical composition.

A method for the purification of phosphorylated ZAP-70, comprising the steps of

a) providing a protein preparation containing phosphorylated ZAP-70,

b) contacting the protein preparation with aminopyrido-pyrimidin ligand 24
immobilized on a solid support under conditions allowing the formation of an

aminopyrido-pyrimidin ligand 24 — phosphorylated ZAP-70 complex, and

¢) separating phosphorylated ZAP-70 from the immobilized aminopyrido-
pyrimidin ligand 24 .

The method of claim 18, further comprising after step c) the identification of
proteins being capable of binding to phosphorylated ZAP-70.

The method of claim 18, further comprising after step c) the determination of post-
translational modifications phosphorylated ZAP-70.

The method of any of claims 18 to 20, wherein after step c) either the
phosphorylated ZAP-70 and/or the proteins being capable of binding to
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phosphorylated ZAP-70 are characterized by mass spectrometry or

immunodetection methods.

The method of any of claims 1 to 21, wherein the provision of a protein preparation
includes the steps of harvesting at least one cell containing phosphorylated ZAP-70
and lysing the cell.

The method of any of claims 1 to 22, wherein the steps of the formation of the
aminopyrido-pyrimidin ligand 24 — phosphorylated ZAP-70 complex are performed

under essentially physiological conditions.

Use of the aminopyrido-pyrimidin ligand 24 for the identification of ZAP-70

interacting compounds.

Use of the aminopyrido-pyrimidin ligand 24 for the purification of phosphorylated
ZAP-70.

Use of the aminopyrido-pyrimidin ligand 24 for the preparation of a diagnosticum
for chronic lymphocytic leukaemia (CLL).

A method for the diagnosis/prognosis of CLL, comprising the step of determining
the presence/amount of phosphorylated ZAP-70 in a sample in relation to the total
amount of ZAP-70, wherein an increased amount of phosphorylated ZAP-70 in
comparison to the total amount of ZAP-70 (non-phosphorylated plus
phosphorylated ZAP-70) in a sample from a CLL patient is indicative for having a
higher probability for an aggressive form of CLL.



