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-1- WO 2007/137867 PCT/EP2007/004880 Methods for the identification
of ZAP-70 interacting molecules and fqr the purification of ZAP-70 5 The
ntion relates to methods for the identification of

Vﬁ%ﬁgﬁlﬁgﬁmolecules and for the purification of ZAP-70 usm; (,AIPE;Z(}UWOMSRO

aminopyrido-pyrimidine ligand 24 as a ligand for ZAP-70. Furthermore,

the present invention relates to pharmaceutical compositions comprising

said interacting molecules e.g. for the treatment of T-cell to mediated

diseases such as autoinunune disease, inflammation and transplant

rejetiethodr it ithKiidnaefipeaitin phEAP-Tiisignaling enets vbhinh Gor e

the activation, growth and diffgrgplialinneF.aglgén response to

extracellular mediators or stimuli such as growth factors, cytokines or

chemokines. In general, these kinases are classified in two groups, 15
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inflammatory disorders. This can be caused either directly or indirectly by

Pﬁb@ﬁaﬂm&e%ﬁﬂiﬁﬁﬁtgﬁma@@mﬁx@&&%@%ﬂﬁﬁ"EoQ%@f BPLLESIRR D erowth and
diﬁ a%rlate Say!grr]egf (t)ple n 7 ipla of t(rile e mstanceui selective h
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f%%. fYIRIAASRST ‘B}ﬁ‘l‘l‘%’é’ébté‘i‘ EFbitle Rrrssbiauss Herthssdjadin two groups,
thaisrases -racécressaitigitfostine dativ apiosian dgsidliterationtiodseetisaofpthderentially

pHONPREIORYSIEARe HNOBE Hheomal '%ﬁﬁﬁ@%@l%ﬁ%ﬁcﬂﬁg& thﬁiude membrane-
sﬂ%ﬂ}i{g%ﬁaﬁﬁtﬁcﬁa 9 egtgrér!s&‘ﬁ % eIIS T Ce"% anc‘ilv% éc{ rece to%(EGFR) and

stimufation of non-receptor tyrosine chderiiel Browt FECEPLOrs
CYIRSO3S RRYHESRAREY *@‘E‘%‘é‘c%’ﬁ%b?s(&i%fQﬂ( 9" &efantigen receptor (TCR) and

B cell receptor, consist of antigen-binding subunits and signal transducing
RPN @iPE PR ANSRUGINGHENAIR GARIRIES RNBLH BRBLORIRRAMg cancer
aﬁm EHHE&%ES&%P&O&EXEB&Q%%S% %%tlvatsog enlﬁgrfsdlrectiy or indirectly by the failure

of control mechanisms due to mutation, overexpression or inappropriate activation of the

enzyme. In all of these instances, selective inhibition of the kinase is expected to have a
beneficial effect.

Protein tyrosine kinases - both receptor tyrosine kinases and non-receptor kinases — are
essential for the activation and proliferation of cells of the immune system. Among the
earliest detectable events upon the immunoreceptor activation in mast cells, T celis and B
cells is the stimulation of non-receptor tyrosine kinases. Immune receptors such as the
high-affinity IgE receptor (FeeRI), T cell antigen receptor {TCR) and B celi 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



(ITAMSSs). For TCR activation, ITAMS located in the CD3 molecule are
phosphorylated by Lek and Fyn, two Src family tyrosine kinases, followed
by recruitment and activation of 35 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).
the hbis gtep i€additpl 2 dtivenactivatibmali g uitipte devnstreamsighidigell kinase
(ITRIpECUlgsasuE As iageicibie d, etkinasentFiihiflie Whand 0413 &irfages).
(Wong, 2005, Current Opinion in Pharmacology 5, 1-8). ZAP-70
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immunosuppresive agents for T cell mediated diseases. Several
aepgr:)%ch(%sufgr tpe identifi ﬁen on tcgnsel ct| e ZAPZ&)];%let rgi 1y E?Q\gee%em
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idethiteh hibibept il RHdin askei i cLiyi BT idomp etinigy wthbpratmimesinpstrate sprotein
subdtighikawshalaala 2000, Moleculde&ielt 6,:968:969)9 Moffatoised e Z AR-XD-70
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inhglpjnns YB3l REM- 3792 erB ¥8 U B gY MRHERGR 'ZAP-70 and its role

in TCR signaling was already discovered in 1991 (Chan et at., 1991,
AlfRrogh NatP-Atadd 8eirdkSA 88RAIGEHYY Opanticsdonl aftevovatds 1991 (Chan et
al.recogrezesl astalegicatdrugsaggtdnsclocelh madisied giseases, @ognized as
a KO @inDiRiters have ReENmediated diseases, no ZAP-70 inhibitors have been
approved as drugs yet. One reason for the failure to identify and develop selective ZAP-
70 inhibitors is the lack of effective assay methods to identify compounds that interact
with the physiological form of ZAP-70 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.

Summary of the Invention

According to a first aspect, there is provided a method for the identification of a ZAP-70
interacting compound, comprising the steps of



approved as drugs yet. One reason for the failure to identify and develop
selective ZAP- 70 inhibitors is the lack of effective assay methods to

identify compounds that interact with the physiological form of ZAP-70 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.

Su ' ' A fi i jded a
bR L A
comprising the steps of a) providing a protein preparation co_ntaininq,
phoEth?ﬁf&f&}&gZﬁFﬁ-?ﬁ?tﬁ)“cBFﬁ%ﬁHa"tH@tBr&fé‘?ﬁ‘f?r%rbda‘iﬁiYc‘iﬁr\}ﬁW igand 24
aminopyHEGRIAediahe RjshtipeetHRisbARAHt s wabieninaBs ShrtAtes of an
conditiorsiatipwirg-theiforivatitarot 2h—ahmappyntisep yrihiditedigpied.
24-phosphorylated ZAP-70 complex, c) incubating the
amigppykide-pyniding ligayed 24 pyphagphondate o Z ARG paompled WikiP-70

a given conupaundhand\dh deispminingnwhether the compound is able to
separate phosphorylatrt%d ZAP-lB70 from the immobilized

aminopyrido-pyrimidine ligand 24. Accardingto.a second aspect, there, i
proviAed S RIB oI TR it HARAMI Gt AR, SEARE ARt Tated Zar-
compouHt BT KTHBANE S P BPBY HHEWRITHY 'S Prdtéth préparation
containing phosphorylated ZAP-70, b) contacting the protein preparation
Acyyithingrime sseido-pyrisidimedigamdv2ded m mobitid dor sheadsolidisaipport adehP-
70 wittratgigenopopdundwmdercobaditipnst allowing the formation of an
aminopyrido-pyrimidine ligand 24 - phosphorylated ZAP-70 complex, and

c) detectingithe.amineaxidospuiatidinadigand,gdsprhosphepiated,

ZAP-’?()CBi&gmplé;ﬂ%rmed fi%@rs)tep b). Accor(tjlilrr%g(t;jlp to a}f}ﬁ‘ﬂ% aspect, there is

proyided 2 method for the identiication of 5,200,710, Inleracling. . igend 24

com ou_ndl, com%r|S|né’rt(r%gi_gt&r)g)()1 : zlﬁrzf)rcfv?dlng ?W%yaiquP S'0 prot%l ,

preparallBA CHESHINY DI HERILIEAY 2489 615 KHRASHAY wf%fa. fions

with amBEPYR80-Berintaire ngartd 2aninfmspRREgo-pyrimidine  ligand 24 —
phosphorylated ZAP-70 complex, and

¢) detecting the aminopyrido-pyrimidine ligand 24 — phosphoryiated ZAP-T70
complex formed in step b).

According to a third aspect, there is provided 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,

¢) contacting the other aliquot with aminopyrido-pyrimidine ligand 24
immobilized on a solid support and with a given compound under conditions



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 4 allowing the formation &f an aminopyrido-pyrimidine ligand
24 - phosphorylated ZAP-70 complex, and d) determining the amount of
aminopyfido-pyrimiding |j 24 - phos ZAP- m _
formed @%&ﬁ% b@gnrg%cl] .%%%orﬁi%ggt}g a%o%ﬁﬁﬁgﬁéﬁgiﬁgﬁg’%s g%%egla
method 3P HBHiHE AT oA TP KP-24 interacting compound,
comprising the steps of: a) providing two aliquots comprising each at least
onegellgeapiiing Rhosphgsutated ZAnTb R} igeyhatingiane aliguot with —
@ diven compount £ naneRing e eelis aleadh Aot ) ysing the
cells in Brder to o%%aln protein pre%aratlons, e) cohtacting the protein
preparations with aminopyrido-pyrimidine ligand 24 immobilized on a
Acsoliinguppdituthdepeonditiers aitowiedave forthiticheofemification of a ZAP-
70 SRReRysdoriRidingligand 4 <sRResphorylated ZAP-70 complex, and
f) determining the amount of aminopyrido-pyrimidine ligand 24 -
phosphorylated ZAP-70 complex formed in each aliquot in step e).
AcctdiREPACETN APt INErerisHIB§ieB Al SREPRICO $HRIHIcation
of phosphepHatgdiZAPATO7@omprising the steps of a) providing a protein
preparation containing phosphorylated ZAP-70, b) contacting the protein
preparation with 7-(4- . .
i m‘&ﬁ%‘;‘?ﬁ%ﬂ%ﬂé?a%ﬁ%&}-@ffﬁ,%%YEH|8?81%%‘%‘€y|)-1-methy|-|H-[
1,6]naphthyridin-2- one immobilized on a solid support under conditions
allowinghtirecformaneo vent an caddaliquot,
Aminomethyl-phenylamino)-3-(2,6-dichloro-phenyl)-1-methyl-IH-|
1,6]naphthyridin-2- one-phosphorylated ZAP-70 complex, and c)
separatifgphESpHD B AT s 1B NFRABBD
7-(4-Aminomethyl-phenylamino)-3-(2,6-dichloro-phenyl)-1-methyl-IH-
[1,6knapkshacidii-2hengrotein preparations 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, and

f) determining the amount of aminopyrido-pyrimidine ligand 24 -
phosphorylated ZAP-70 complex formed in each aliquot in step e).

According to a fifth aspect, there is provided 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 7-{4-
Aminomethyi-phenylamino)-3-(2,6-dichloro-phenyl}-1-methyl-1H-[ 1,6naphthyridin-2-
one immobilized on a solid support under conditions allowing the formation of an 7-(4-
Aminomethyl-phenylamino)}-3-(2,6-dichloro-phenyl)- | -methyi-1H-[ 1 ,6]naphthyridin-2-
one-phosphorylated ZAP-7( complex, and c¢) separating phosphoryiated ZAP-70 from the
immobilized 7-(4-Aminomethvl-phenylamino)-3-(2,6-dichloro-phenyl)-1-methyl-1H-
[1,6]naphthyridin-2-one.



4a According to a sixth aspect, there is provided the use of the

7-(4-Aminomethyl-

phenylamino)-3-(2,6-dichloro-phenyl)-1-methyl-IH-[1,6]naphthyridin-2-one

for the identification of ZAP-70 interacting compounds in vitro. According

to a seventh aspect, there is provide‘%‘the use of the 7-(4-Aminomethyl-

phenylamino)-3-(2,6-dichloro-phenyl)-1-methyl-IH-[1,6]naphthyridin-2-one
AclBrdg Ryrfi '%ﬂlﬁn éﬁﬂoﬁﬁé@rﬁbtﬁ%@@@ AR Inmdheseomtext-of @ inomethyl-

sent ve t| een r ri 0 that r

phe%;yr|ar]rrrf'|l he i an |s a “%%69 }13 %n% isggfg‘é%;%bly the
1d%%8%%ﬁl§‘r9f ﬁpi@@q@é@qﬂ@gp@tﬁ THi§%&nables the use of

aminopyrido-pyrimidine ligand 24 in screening assays, e.g. in competitive
AcSHERPING 8SSA¥ARS, gﬁ%@%ﬂ@rm%hﬁ% fREthRe %E‘f@{aEW of 4. Ammomethyl

ahGyTarToalod SARCLC. The SSle Y ARG AYHIAINE 103

Com
pumﬁ%mh@ﬁ@whméﬁwwoy% (2,6 dichloro-phenyl)-1-methyl-1 H-|

[.6]naphthyridin- 2-one) is a substituted aminopyrido-pyrimidine

e
PYFAEE JSBBS e frion R BRI BrolSHEnrAs et Bpepron e
ZAZrihapsaridezpsaritnidirnes ligzabteo 4tie déﬂs@rftfé@!ﬂ@m&@ﬁrﬁbélmumééo%ﬁﬂﬁ téft in
scriRBivandien, . WO:3RRé13E861RhiT¢ER2B0 741004880 he expiessidor the
purﬁ%pggwggo%}gwg{&% g 4" also includes compounds comprising

e core, e.g. t ntical Pyrido[2,3]pyrimidine core structure as
described by Klutchko and colleagues (Klutchko et al., 1998, J. Med.
Th€hemtud (£ 2mBRPE:BRIZYrbutdvieidigdrab/t '&r@'mriﬁrﬂder,lp@f@m@mwﬂd {7-
(4- %ﬂ%éﬁh&hﬁm%ﬂ{@pp 106 LieiAB RARL eh e CyilieyS- SHYCLETRSHOR ridin-
2- “r?ekr?] 2& tOE) 1t883| aniin Or}'EdT f\lf%a QY&!%@&%E&W ?db?gbgﬂﬁﬁoggﬁdg }9{;1mldme

|n ers may ntal either a car roxy or,amino- -active

liggpdiid. %@Fef@ﬂ@lfﬁwfe@%m {Pthte exprisdifone %WBW.H@‘EBW nYitdide primary

anligangt@4) alsb rclustels feoripoustdstibaviry theisameoteins. The synthesis of

anﬁﬁm%xlﬁ%mkﬁe@g%a@wwbﬁw) it HxohpleBI AR RyHidin 210RJention,
core which may be optionally substituted at the 4-position of the

7-phenylamino, e.g. with an alkyl having e.g. 1-15 C-atoms, which may be
substituted with
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an amino-, hydroxy- or carboxy-group, and which may be additionally

substituted at the 1H position of the N-atom of the
wolskh-finaphthyridin-2-one, e.g. with ah alkyl having e.g. 1-%% C/:-a?%)m%mssﬂ

More preferably, the expression "aminopyrido-pyrimidine Iigana 558

- also includes compounds with the same

7-phenylaming)-3-(2.6:dichloro;phenyl)-1H- [1,6]naphthyridin-2-one ) .
B LRl ki Br DR g omprsing
HRife"En SBPRadRE el yide B ngrsidnagem st isubs detb edthyak lutchko
adhinies nyar Oiutdikeacbaby1§B3uP. ViedaCheril H1PUBIBET6{3pe2] bal which have
adoflBARRIRYIIGiRErBNe YilhiaR QH‘XBE‘%HH@&O‘L’ ?&&'@Eqdﬂgsga%q '\413%2}12 cyclic
Sigtﬁgggéeéaﬁgé'é?rﬂ%?%ﬂ%e géjga g%g%?lrtfﬁg |§ g%&?éﬁﬂ?‘ﬁ ' %?sp?(g'?rrg ‘Backbote of 8.9 or 10
ol AR A RSB L1455 . 3AE2 2 richigrexy or amino-active group.

phenyl)-1-methyl-IH-[1,6]naphthyridin-2-one ) and of compounds_V\_/ith the
THEAR ! - RERAWAMIAO s3st s S Rl AR iGN AR AIRY SN 2008  ludes

gcore vghlch re.only 2§hsubst|tuted at t(}ae ﬁ olsmon gf tl?ggigrb?&aﬂr}}mol .
“With an alky! ﬁg\’/ﬁ% e.g. 1-15 EBfoms  WhIER ay s % 100 RUT] S’ﬁy) -
LB IR BRy-BF JHUE b tRF4RE artiREalmM sysittedor the 4cpition of the
TpEingishtingridip-240nenvality Binaalkyl@vinig EentdnisS hiztomsy be substituted with
al yheed2, Blprtryidine sedyateapvana nHiallytescibadiAsnally substituted at the

TP-¢ itive,inhibitors 30 tor tyrosine kinases : .
o T SRR 005 S gvith vl bavine
®fackptol BEER, Mot atrisr b ths spr rd e ptopirmrrdeanaithistingriigand 247
alsscaptbrdga osimpkinds evatB ravk katok k ¢7 giredny 1998 p J-3NB 6 -diddésro-phenyl)- 1 H-
[ 48 THaph B fn32¥R: Subseqnenivart Was repadaddbal the: PRA438R%f the 7-

RAVRAHRS RAUCTRVIRIIICMHING PY-AOLIHERE RIBIENAAISIS G ica sith an
IZ’r(-::ceptor tyrosine mase(g ISnie 'j;i et al. 38]8_2,‘ ancer %gﬁesearchc%i‘f ‘
ApOT. SIS ATARREP Y -BFRR A8 oo hBrmasiiioasef (e AF1(E fhpgpbthyridin-2-
onpBEhRn\IEy] Bheng. 49 (19 5#8848768). -6- WO 2007/137867

PCT/EP2007/004880 In a chemical proteomics study it was found that

i ili r - imidi ligands interact, with more than 3 -
i Cal e R e e iy R
s L o L R O DU (LA REREBI K BER Y0} F(3) fichloro-
risaehdntetprbtebnfitnepbtisgdinosbseandd thathednmdobifitedhe same (7-
piRINIA3665-Cofpatitigloro-phenyl)- 1H-[ 1,6 Inaphthyridin-2-one ) core which are only
substituted at the 4-position of the 7-phenylamino with an alkyl having e.g. 1-15 C-atoms,
which may be substituted with an amino-, hydroxy- or carboxy-group and at the 1H-

position of the 1H-[1,6naphthyridin-2-one with an alkyl having e.g. 1-15 C-atoms.

Pyrido[2,3]pyrimidine derivatives were initially described as ATP-competitive inhibitors
of receptor tyrosine kinases (platelet-derived growth factor receptor, PDGFR; fibroblast
growth factor receptor, 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 ¢-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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5 interacts with several ephrin receptor tyrosine kinases
(W02006/056467Al). Yet another publi 6catlon demonstrated that this
otently inhibited the kinase” activity of ephrin receptors
V?Callglt}}rl eip[al 2006, Chemistry & Biology 13, 711-722). Act%%ﬁ?&‘wmé%“
present invention, the expression "ZAP-70" does not only mean the to
human protein as shown in Figure 4 but also a functionally active
R AT h ISP BIA ToRet Ry SC R RETRARG S PoEl 2. dlpyrimidine
ligapdalipactniitonaie dhaaridnhenso peol iy inasedsindapidetiibt ptiicidemth the
pB tived rRUCHKI dcaniske (\usking said. protel nmaﬁexénwpﬁ&imegﬁ(wﬂm@rﬁ 93). In

1ﬂ:c>i &r@&ﬁ/p}@@%ﬁl QWSITIRgenGy %aﬂ)v(fég Wﬁg?ﬁw&”'@ﬁ? 7_3% cqmpound

r rising 35% formam|
TN 599 BBy PR SRS Foehcry Y SERAR RS on et anoter
Pgblé%ﬁlwnaﬁm@% (hatytiisdecmpennst ifeterfly T8h3thbuls AGHDE, activity of
ephashiag:itoss (0HRgioansistiof, 0 &56in2& BMId#ist 1 €1 (b7 ,4), 5 MM
EDTA and 0.1% SDS for 1-5 hours at 55C, and washing in a buffer
sistin of 2X SSC, 25 mM.Tris-HCI (pH 7.4) 5 mM EDTA, and 0.1%
ARSI Tos i RS G, DTGB, G 0Re g mof 8ol mean the
hb??ﬁ%lﬂ%‘ﬁé’baﬁa?mﬁ’ﬁdﬂtﬁigﬁﬁ@ bhuspliory ftretianalb: 20tisepdevidee Thereof, or a

funeithod$yoddiie: (regeishintieriienozan iRenpes fEMBE WithaANY viRFAIRIBncoded by a
n@&%@@ﬁ@f@ﬁ:zﬁ%@ﬁ@ﬁ&Qﬂﬂé%ﬂe@a@@Qr?c%éﬂ?g@gf&sﬁ%? dX‘ ed o\?) s?t%ngency

IS ubi ration, Examples include a liquid mixture
C%edvsé‘Pa %Fgf’ﬁ% 52 »Ceff "‘éé&gf’%%ﬁ%ﬂ’@é oS WY RBAtZAHE R 4)buiter
Cﬁﬂ%ﬁf@gp‘rééeﬁlrfﬁwgr@?ﬁﬁ%uiﬂ M drnistiltiopof B8keFanddIEDTA, 0.02%
PNBale82 ThB redebcezhipbasphedy/ aiethf AR#H DIISnSPe0BSiMtAol) dextran
sHRte uazpt@wm& o @ftﬁ%g@@@&dﬁﬁf}&%ﬁg amﬁ%ZAPﬂ%ger%egM Tris-
es

ngh%?'?%tlo ofggg(gnﬁ gﬁggg ﬁo?jg’tlé 3 Jrosindfelfitiisdp a buffer
‘-‘?ﬁgﬁﬂeﬁ T§6X2§§f33§§ Ty Bm&tﬁﬂ\mité’ GE] mi\@gaDTAe JolfhHloBDS for 1.5
hBinlegidllChemistry 269(4), 29520-29529). Antibodies directed against

phosporylated Serine or threonine can also be used. Such

ifi ti-ZAP- 70 bod es can be obtained from
Ingc}%](r'%ﬁrger #?sﬂp;g er;sf Ventl qﬁfs a%e orpI Eeiisi r?g?raé‘)onrﬁ%nﬁf’%?% Qiggphorylated

Zant’p h’és?fﬁéi‘@%daﬁ?l’ﬁo‘&}%@ c%%mﬁazrsww.twmgtérﬁaa@pawa@m with any
prddtcttrspliorylated aag Onesribears desgriedhgHohitophoretadd ZAP-70 is
sc08iBizdd i eI pRgh RAHRHNERMAAY S ASH Ak 2481 4 Rdure of several proteins, a cell
lysate, a partial cell lysate which contains not all proteins present in the original cell or a
combination of several cell lysates.

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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-7 WO 2007/137867 PCT/EP2007/004880 Cell lysates or partial cell
lysates can be obtained by isolating ce]] organelles (e.g. nucleus,

v{}]j%lgg %}"J ribosomes, golgi etc.) first'and then preparing protein
preparatlons‘?l derived from these organelles. Methods for the fSGHHEH Gf488¢

cell organelles are known in the art (Chapter 4.2 Purification of
COl qan lles from IYI q@l allan Ce{& in ""Current Protocols in 5 Protein
Res® ERREHE! SORMEE SRYLT BERAA BURlaRERs T oreriss Gagigucieus,
chﬁéraﬁembmqs; et fresa; Wstend SR TOeARting 400@iB)prkepadditionderived
fomtéinspreparationsviathdi [fsepesachiiibiraionationaisrl exrestvn in the art

(@?ﬁﬁ%‘&ﬁ megtme&ff @r%@ﬁegff%mq\}ﬂ%@ﬁgp@%@{pPIaSIBIC Ort Protocols n

pnem! éane r;pt%ms %ZLS Subcellular Fractionation of Tis

Euitlra CNE in 95 P RBERiINvE dide Hitdr drs: PJB?E%‘ED’&“& W,
SedteinP Bd MY Daﬁ?ﬂ,dHWd@/LISﬂbb@I‘ﬂDdﬁ@%BBpelcher, Paul T.

Wingfield; Wiley, ISBN: 0-471-14098-8). Furthermore protein preparations

Irfrﬁ’&&{?@ﬁiypﬂ&‘ﬂgﬁ %Q‘%ﬁlﬁﬁ%&ﬁ e %geﬁo§g%%§§énalo%5 fu 31 gxlracts thereby

g‘_erg%neal fl d and urip [% For exag%e wh ryo lysa es

R A S B RIZTUE OF ARy BRSPriisias (Chapter
4ucHbeslbulas dgasiiopaippectisbigsun SatittenCalliole danmsitbioasihaarfrotein
SdisseCtddiftors mite EatdigihesatiMe DhpOIIRIEPRIBHMDINESE. Speicher,
PRIORNWST 2@ SISRNaNRTURAY N yi6Q If order to obtain a protein

preparation. Furthermore, the protein preparation may be a preparation

containing phosphorylated ZAP-70 which has been recombinantely
Frdateet mtp aspirtensibanchedyofluide saibhvavregrttgingdod, cerebrospinal
fipidkzeyoticafhidukdrydtie)cells are widely established (Chapter 5 25

Production of Recombinant Proteins in "Current Protocols in Protein

e", Edit ors hn COI| n, B Hi de L. Ploegh, David
% oI, PR aTe: AT 105, TSRS RAvOTmSgh e £ adul

Stﬁ%@%&#é‘&"éﬁh Ba%ﬁm%ﬁf é‘l“t é%%ﬁéﬂ@ﬁ)fiﬂﬁebmveﬁléh asitiorovidiols ofgens such
apheweinli S0qire garationcin cindesttessteps «f hewesingabdoast Th&seolgans can
aloBEMRIRGRNesPRO AR FARUS 2 1@%%%& nerdhg £iglh The ZAP-70

protein is preferentially expressed in T lymphocytes and Natural Killer

NK) cells. Therefore cells isolated from peripheral blood represent a

" F 8o %,BQWD preparation may be a preparation containing phosphorylated

ZAP-70 which has been recombinantely produced. Methods for the production of
recombinant proteins in prokaryotic and eukaryotic cells are widely established {Chapter 5
Production of Recombinant Proteins in “Current Protocols in Protein Science”, Editors:
John. E. Coligan, Ben M. Dunn, Hidde L. Ploegh, David W. Speicher, Paul T, Wingfield;
Wiley, 1995, ISBN: 0-471-14098-8).

In a preferred 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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35 material. Procedures for the preparation and culture of human
lymphocytes and lymphocyte subpopt gatlons obtained from peripheral

wWioRE-BRls) are widely known (W.E Biddison, Chapter 2.2, Breparation ..
and culture of human lymphocytes” in Current 8 WO 2007/1 37867

PCT/EP2007/004880 Protocols in Cell Blology, 1998, John Wiley & Sons,
or de ugation Js metho for the
Pro&)),og m%x 1 n@%gfalme@/tﬂ ?L é)g 120 c?pu% i3 r?mé) e den31ty gradient

separatlon 0 Cytes from other cell'p

Rt &%s‘%u?d@'ﬁ‘é’mﬂ &ty Pﬁﬂﬁﬁﬁ%nﬁhb@@WM@ﬁg%dﬂood cell
piilsbimett gactivireptuifiod gliesulfagespcéptoms)\ifhighaeayndibpopulations can

bEQSSIGRIF Ot wem%ﬁr@wl@%ga&o&%&@ﬁ%&ﬂ't?@i%%g%&{gzw@tmocmal
0] e nino S 10 nell eal
S T N L eSS SRR R St it ems o

ﬂ?&}f&?oma%%'#ga}a&léawy%ﬁaeywe@n%aﬁl dhattprsr kannsrda abgse antibodies
(mrittiutaseltchymradiivg sniited diespiiredte ceBgainsbthbihee bulosptandrstimulated

b?@d&ﬁ%ﬂiﬂiﬁcﬁﬂ@@ eﬁfe&&%gansfa itiRter- Ee@%&% R;paﬂgﬂﬁé&gté%%uch as CD-3 to
m§HQ§eﬂ%%Wg nEunéﬁ }/IatIOIg)l Of Z'Ag%gx p osp o ttlto(r)i %f féxoipg p[outman et

Journal o s‘an ernatlve o prlm
% &ﬂgc&ﬁﬂﬁlré?ﬁ Bgﬂ‘fﬂfé%géél& St 8&%§%n be used and

stimulated in analogous fashion with anti-CD3 antibodies to obtain

Aphasahenylaieds fAdary Hirimnanl V¥hiFe-dQQ8, ITR8 doBrRHGE cells) can be used

| | ibl
mc%agl’g@a saldﬁ7%§¥1§§§i§%ﬁ%lﬁ%2\; V\s:‘tﬁﬂ osplé é?ssz m?%ﬁltor%ﬁgwhomated
A1) G AR N0 310 ThoLPHRR, R RS B LRk 3

known in the art (D C. Weiser and S. Shenolikar, Chapter 18.10 in
A&wﬂame%rqtqg@isd@Mﬂtﬂ@%ﬁhcaﬂﬁl@gmdag}ﬁfphé@ms\/@%w&z :tmbzphatase
irfiblfb% RIIeKieR eEBoFpeRt e SRUSBRIALALRL SUE SRR Mown in

methods for the harvest of a cell out o ture system are known

REL D e NS 01 SPREP R G TAPG IaAQU A deBersaorf lecular
Bisipensi9a. dPIAPIY, &iffeastInas.to be 25 ensured that the protein is
principally present in the cell of choice. In order to determine whether a

1199’ &%hs m'mﬁusta{éﬂagnsyssb%w {ertReimelods, g&&*&? in¥en %us for the

b %s Ilk{e Western IotltECR based n}ynclelc amgs d tiectlon metho
zﬁgﬁh ﬁtﬂg ogfh B REALculture system are known 1n the art (literature supra}

The choice of the cell will mainly depend on the expression of ZAP-70, since it has to be
ensured that the protein is principally present in the cell of choice. In order to determine
whether a given cell is a suitable starting system for the methods of the invention, methods
like Westemnblot, PCR-based nucleic acids detection methods, Northernblots and DNA-
microarray methods (“DNA chips™) might be suitable in order to determine 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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microarray methods ("DNA chips") might be suitable in order to determine
whether a given protein of interest is pgesent in the cell. 30 The choice of

%ezg(%l)@% 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 tié’éi?é@"&?&il‘wé““

selected in which the desired therapeutic effect occurs (e.g. T cells, NK
Fﬁ%% n%ro%éA‘Pﬁ??s pgs{p’ve %LL cells).. By contrast, for the elucidation of o
rotein targets mediating unw: f%(]tkﬁdgnésﬁé‘étérﬂﬁ?%ﬂ 353 thes ! mgntaining
PResEhpINated FHARNOTIRR Redbiaisd: fiowissepveehiery e hapssw(orresponding
nibthorissire SV 20074 187 86% RGHEB20874p0488Q dathentprscdiife used to
obMSRGRA VIR RreseRL MERUOR thatthe %%&ﬁ%@'%‘ﬂ%osc@caﬂy or with

b 0@9@}%}9 yrl&t&%é i'gosig]sa% be obtained from an organism, e.g.

€.g .
lopsy. Corresponding me BYERIERhERHARETS: Seseidy and Tipes adisease, but
alspifesy rusta s enii Y e RksIEPaIASEH to obtain a small amount of tissue,

which can then be examined miscroscopically or with 5 biochemical

1methesls %&@%&ﬁ{%@ﬁ%@mﬁ%ﬁi@&mﬁ%@%ﬁéi%ﬂ% FPHL 2 least one cell,

disease, but. also,ta evaluate and monitor drug treatment. It is _
T o LB MR, SRyt Pestomet shapangee i fri
hf’éﬁéﬁ%ﬁ@@éﬂ?"ti‘f‘é’ﬁ%‘i@h’sl}f)“@ﬁ‘ormed simultaneously. However, it is

equally preferred that the cell is first to harvested and then separately

Mysrsds Mpthedsdardhedlysis okaals arqnewpdinhe ad %%W@&Eﬁé?@éeeamn
ﬁa&gfplg rggggﬁatsg& é%rnthen%trgﬁggnﬂ 0|Islol tlﬁh, nd pucglf'lc tion 0 8N Cl,,é |
Acids; chapter B In "Samiple. Preparation Technit s HANSRARLE) & in "Sample
PenAticty sy sosArdivgra Gherismy Tithaleys28AA¢ RSN Somenath Mitra,
pqnﬁmmae? UHIBS 6SBNIGARBIST 8474 13619 ofdifferentdifrttpai@igbes and
ti@@&ge%@anéi@e_@@mw%%ﬂ myh%mgtgéﬁ?ﬁg (wg.PQIB?{éHHBQ.%%%%@Q’_ ultrasonic
| ntegratqrs, enzymatic lysis, detergents (e. - riton
o SRV s TR B A oL S e o 5D
oSS BRSiRRSR L BEsHaEMShey nscTaifgMbitaE anefiibess onatieds.
invention, the protein preparation containing phosphorylated ZAP-70 is
A@eds_ﬁaﬁgedwvitihéher@mHanmthl?yriWQ{{E?d%galw %ﬁoé&%@%ﬂ&ﬁ%ﬂ% Bontaining
t onditi wing,the formation of a aminopyrido-
prgﬁrff% {'Ein Qﬁg%zﬁph%%pﬁﬁaa%ed E%}ﬁ-g‘b%ﬁ?rﬁ’b‘?é’;‘zw&‘l’?’“m ne ligand 24
immobzlized ona solid support under conditions allowing the formation of a aminopyrido-

pyrimidine ligand 24phosphorylated ZAP-70 complex.

In the present invention, the term “an aminopyrido-pyrimidine ligand 24-phosphorylated
ZAP-70 complex™ denotes a complex where aminopyrido-pyrimidine ligand 24 interacts
with ZAP-70, e.g. by covalent or, most preferred, by non-covalent binding.

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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25 In the present invention, the term "an aminopyrido-pyrimidine ligand
24-phosphorylated ZAP-70 complex” gdenotes a complex where

VAIRPRY%Eg-pyrimidine ligand 24 interacts with ZAP-70, e. (ply %%@%(}4880

or, most preferred, by non-covalent binding. The skilled person wi
WhICh conditions can be applled in order to enable the 30 formation of the

|no rid rimidine I o] ted, ZAP-70 complex. In the
I ohtes ?eggreslér?to ﬁ]aventlg téﬁ%}h@:ﬁ@& QS%WBn?’QFF@WHQQHE’“mId‘“e
hﬁ?l‘ma%na%* tHEOéBhﬁ’ﬁlé%eﬂw&fé’eg%ll%oﬁﬁuoﬁéiuﬁdérhﬂldm,s&wﬁmgen bonds,
hidmysibdir; jpreferadly suskhobimdngistiessible. This includes the
possibility of having the solid support on an 35 immobilized phase and

ourln lys te onto |t n another red embodiment, it is also
IA?lcl g(eﬂf%% i RO sUﬁ%o si"noaf fit 8613?3?&33 fgﬁ% AP P fRgrimidine
héélllril%at@mi?}lw@tg@@ﬂ3%67@@%@@#@9@88@@@@@@1@@&3@&10@%1
cohtcaval@nt iipding stie bindinghetidrncatynopysitibqyinreine 1198 Howard

RZ#eW’J PopgRBOTYIatgd ZAB-1R:ISugd s Vﬁ%ﬁﬂﬂcﬂ[@%ﬁa?ﬂ&%ﬁ?&@%ﬁom

dro OblCI ctio sora mb ati hereof referred
Jchl {ergbrﬁgﬁltc%eé &leps of f'ﬁe ofmation’ of tﬁlé‘%% Eeélfir;)rl BLFRRrhicfrsols in Cell
B fifa8y @Plﬁl’ﬁ%pﬁbrﬁl%@éd i PilegnileRere pagoriHédrightierreserved. DOL:
18366} pHiSidldgital soo0diiienSodtive ghysicalisiateosf proteiMsoWikiion Date:
ocellseis desgribed in Petty, 1998 (Howard R. Petty, Chapter 1, Unit 1.5 in:
Juan S. Bonifacino, Mary Dasso, Joe B. Harford, Jennifer
Lippincott-Schwartz, and Kenneth M. Yamada (eds.) Current Protocols in
TheIPARasiBR SRespgsraly 2D sigcoliegpdimsshacthslladyprsage that the
intesetiad. P®iced tht 000 ThelcdB B8pAreiGOlSQORinezPastindh Oelieracterized)
afdaypBORARYINKRU @Bﬁﬁi&'ﬂ@@@@%ec@cw behA998)- phRGH O NAC RGO Y nditions.
“Eés%ﬁ%ﬁé‘rypﬁ’h%éf&’ QuiERLEARANOnS o ine acyanta S ANt Stdeh arc present in
interact between th 1}gangl the cefprepara ion E%8
gnate Ry st oiﬁmﬁlﬁumr@ém%ﬁmvé a%emﬂwlaéogwai protein
Cmmfmepﬁhtmblcsmdlmavsn,"Esﬁem@léyxwlyscbmmmmhﬁiﬁhmoaiﬁcaﬁons
ofnigr piethose SRBdItIRNS WhiCh AR RIBSBRY Mo l8ariginalURPracessed require
c&%ﬂ@ﬁs%ﬂ%@ }@%%%}C#d%éhg h}y%l(iﬂO%lCBJ rotein c%nceigtrat ien, sample is
tconcentratlon er ca ty and 55? t%ans?&tlona FodificxtioHE

d "8$ (B Sratafl el ke PRRCHERR @s@&ﬁl&ﬂ?ﬁoﬂ?é?oﬁ@@i@éf%ﬁ%@s The

persers foieduthe art will, of course, realize that certain constraints may arise due to the
experimental set-up which will eventually lead to less cell-like conditions. For exampie,

the eventually necessary disruption of cell walls or cell membranes when taking and
processing a sample from a living organism may require conditions which are not identical
to the physiological conditions found in the organism. Suitable variations of physiological
conditions for practicing the methods of the invention will be apparent to those skilled in
the art and are 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 (c.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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conditions identical to those in the original living organism, wherefrom the
sample is derived, but essentially cell-like conditions or conditions close

%nggggfgqndltlons The person skilled in the art will, of Coyfsr?ﬁ: re%l'}/zﬁumsgo
that certain constraints may arise due to the experimental se ih

will eventually lead to less cell-like conditions. For example, 25 the
en necessary, ¢ disru tlon of cell wallg or cell membranes when .
Yf?mé;H gn‘@wg proceﬁssmg a B igtia Rﬁi?é"gréa%érﬁon?a(%rg%ﬁ"ély 0.05-0.2%
(%Bﬂmraﬁ@wﬁcﬁoaa@%ﬂ@rﬁp rewe. hetfellonisn biffestd ermlitwneoisiiticnmmay be
apipbicatdanishe BuitableNualiaties s oinshysilEgitapiesaditats ptpracticagion of
divaeneihodzg bilrninveniondbhe. ApparsAtinbask kiligd in the art

and are encompassed by the term "essentially physiological conditions”
as used 30 herein. In summary, it is to be understood that the term

Prelesahitialspmyisibiodizsivlesitaiismsitensiantancontind feldse 7.5, preferably
fiphy3iologicaladnditiansfs eorgefmandrnnitmal 0aelR) kN dpesAMly from 25 to
SDSRRESAIAY EECHJH&U&ﬁ&ﬁ@%ﬁ%@%%&%&ﬁfSa&?seEg'gaNﬂF %%‘Pl%m 120 to 170
seny3 ?ﬁigféy@ % d|t|o s" ma %g 50 200 m%'\é’ ¢ at
ElSHG B 6050 LI BAdH el\ﬁ’gjﬁs-?n at a
C@asmr)’mﬁfbi?é fiovarbtalya¥obteiesabiy NisraMK whessiy maxs Prefesafriythe buffer
isthiviziged Gatiothapabaitermiidinde T H4-HO peHEPERON-specific protein

(e.g. BSA). A non-ionic detergent (Tween, NP- 40 11 WO 2007/137867
T/EPZO 4880 Triton-X100) can ofte ent usu at about
Irb% 0“%/00%%%{1?“6‘ OSBRI u gﬁ%‘é %u’lﬁlé’ﬁgé(’b‘hmd
ohha falravﬁv@%f@%%éa%ti@ dBHENIBRsttaieBR ‘éﬁbﬁcammrlblzb@emm every
uNBGH B8 SupnidrTirignid @) ptd Sanabihiaptionall adslittal: tfedidale it surface.
cation(s) and/or metal chelators and/or non-ionic detergents. 5 Preferably,

oIo alc nd |os offro 650
AC%Z) era%%y?ro Mﬁ?r W%n Pors a er c%?rjél:erﬁpatloﬁs(% ﬁﬂ?ﬁ?% g roup
C%W*ﬁ%@ré&ﬂ?ﬁ%rﬁ‘%%‘i BEATNE: é?ﬂ‘%?%%ﬁééﬁtﬁaﬁﬁﬁ%?%‘éﬁ@@éwose)
latets¢HidoNaand Kyof frofartdagmdtOpariiviepreferably 150 mM. Divalent
salts (e.qg. Mg or Ca) may further be present at a to concentration of from |

AS%I%JESM&B Fﬁﬁ%é‘ ﬁgﬁﬁ'% erﬁtén mo PIe ablé Qs(‘allﬁ%uffee(r:on f)oarﬁentiy

selected fr. therh)grou con5|st|n I’IS Ior

OthBOBrELEPVe iR CariABh RSy ARribsise Ijafaesie hipfioAgery ligands

binding to steptavidin matrices.

Preferably, the aminopyrido-pyrimidine ligand 24 is covalently coupled to the solid
support,

Before the coupling, the matrixes can contain active groups such as NHS, Carbodimide etc.
to enable the coupling reaction with the aminopyrido-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-, sulfhydryl-, 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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on a solid support. Throughout the invention, the term "solid support"
relates to every 15 undissolved suppoyt being able to immobilize a small
jgand on its surface. Accorditfg to a further preferred

W?ﬁﬁﬁ? the solid support is selected from the group ccfr%Té‘fi?@ogf‘msg"

agarose, modified agarose, sepharose beads (e.g. NHS-activated
Ti%qp&%oseet) ,[aet(?;0 ) gellulose, and_1;§]rro- or ferromagnetic particles. 20 _

mmop%riodo-pyrlml (NETYARF R IR EEalis slsasaie Culiacuplsarable linkers.

ToritdrasalBRt P OrhiF b bl entynMtclavaksbirding i chitiesiabitingemical
methbdstin affinity ligands binding to steptavidin matrices. 25 Preferably,

the aminopyrido-pyrimidine ligand 24 is covalently coupled to the solid

ort, Before the coupling, the matrixes can contain active groups such
E e o o R TR PR 0T o Soli support
g R ABksBiAC igjantbagktume. Bupasatholbyiide haydrvadiietigarig, 9 or 10

aPdnsafitiodinkoerplenhtarthélsolidcatpporidydirrchopuplingde.g. using
functional groups such as amino-, sulfhydryl-, carboxyl-, hydroxyl-,

ldehyde-, and ketone groups) and by indirect coupling (e.g. via biotin,
T e R I e B A DU SR R P of the
MHSALQEY STaThi BEntifRg BrYiBEReecstopagbiveshiol is pound the duliviedge of the
psuppoekiliektishe 36. -Th2 WEhRQOHAZS 867 RicTd BE2B0AAQ4BRIRERE of the cell
1/4aka a0 tHhess QA SRRO MNRIRIRIA MRY: YRR %%%aﬁt?d%%dinteractions can be
n{}fi’ﬂﬁ%&?vﬁ‘bl% AI&'I!%EI’?. W‘I’_ gV%lleav?g(i mra% be achlevedd y enzymatic
cleavage of treatntent with SuitaBle CHERTEEI O ethJUSIE Brefidhhsiments to salt
CHRMERTg RS S8 iR aminopyrido-pyrimidine ligand 24 to solid
support material are linkers with a C-atom backbone. Typically linkers

Amw@ziag%hﬁee&hﬁﬁ&@rb&%km” ! of R k&?&ff‘rréo‘fa?%_@i?eﬁt%%?{ %{?&ﬁbﬁﬁ fher the
I - vV roup. €,SKI ers eclate tha ween tne
e e e Ot et bt e e
AFERRRL 0¥, BE HRBERAGP paRigin cligandy ddguesbirsylatsd oA ARHTEd ¢amplex
(sgvorattasPhe whtiingysatives, o émdvemdnationnd tenpeuants ohdhensibyrido-
pyrimidine ligand 24-phosphorylated ZAP-70 complex (second, third and forth aspect of
the invention).

In the method according to the first aspect of the invention, the detection or determination
of separated phosphorylated ZAP-70 is preferably indicative for the fact that the compound
is able to separate phosphorylated ZAP-70 from the immobilized aminopyrimidin ligand
24. This capacity indicates that the respective compound interacts, preferably binds to
ZAP-70, which 1s indicative for its therapeutic potential.

In one embodiment of the method according to the second aspect of the mvention, the
aminopyride-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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lysate from-the solid support. Nonspecific (e.g. simple ionic) binding

interactions can be minimized by add'irgg low levels of detergent or by
WooRsIAteRdiustments to salt concentrations in the wash byffer.,.L3:- /604880

According to the identification methods of the invention, the reagS

sytem is either the detection or determination of phosphorylated ZAP 70

i t Jnve h t%n of thxez%‘ rglo p idine 1
‘ %Igr% %Bdfegh%féép ory\éatgﬁ"%%é got%%tr%g’ I Or?g(]a%ondrnés ié f ?hy{ {ﬂe respective
Fﬁﬂﬁ&ﬁoﬁ%f%%ﬁﬁ%ﬁﬂ?@t"ﬂ%@ arafﬁf?&&ywa& phosphorylated

Zbﬂ?ﬁﬁﬂmﬁedpgam@imtphdgpﬁatbﬁwd@Apemwmplex (second, third and
forth aspect of the invention). In the method according to the first aspect

f
TRL% &Y&pHPg‘lZAP 73%%'&%%11@@ iy '91‘29 %ﬁgp ;acrttvtﬁted %AP -70 complex

phosphorylate tlve fo att

EOmIRNG 158 esie t?f%%a‘?ﬁt@%ﬂ%ﬁﬁmlaﬁ"éﬁ benpeFeTTSH e using labeled
atiradisilideactah rmapati plidin st £ AMEcaydacityitaidécateio th aytteen.
respective compound interacts, preferably binds to ZAP-70, which is

Andicatye, Bort'ﬁlsgxtﬁ'n%@é&e%BB’ﬂ%@H?' of! fi°s ”&bﬁd' % 20 oL R L6008 on, the

accordlng to second aspect of the Invention

AR R YF R8s nd 28! Bmmf@ﬁatgﬁﬂﬁ ForeBlApIds fOrfgEd by
defgringikeithamnhwel.of the invention is detected. The fact that such
complex is formed preferably indicates that the compound does not

hmsepésa@éx inhikie thefrmplien.of teeomplex, On. heqihss hand Je? ed that

S e e

E‘ﬂheﬂnerﬁaﬁé%f deeeissndhahrorennd fofthiaspeniwinthédnperitioditee ligand  24-
pResshoty sk EamTnepyride-pyrimidine ligand 24-phosphorylated ZAP-70
complex formed during -13- WO 2007/137867 PCT/EP2007/004880 the
method is determined. Inaf%d?neral the less complex i é}be presence of the

ARSSFERVE SO FRYSF B T RBSS BT ot SR AT i3t pferactions
bﬁﬁ‘l‘é}ﬁb@wmﬁﬁ’@swwrht@dlmzﬁ@nﬁ/hmw@@miﬂiaﬁﬂé\fbﬁﬂgmw includes in a
pbieragie witpabestial iz TdetidatedtiphapHoeytaminopyidropyrdmidine ligandilized
ardiOPASRN AR AR DsOomplex

The elution can be achieved by using non-specific reagents as described in detail below
(ionic strength, pH value, detergents). In addition, it can be tested whether a compound of
interest can specifically elute the phosphorylated ZAP-70 from aminopyrido-pyrimidine
ligand 24. Such ZAP-70 interacting compounds are described further 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, MgCl2, or KCl), polarity reducing agents which disrupt
hydrophobic interactions (e.g. dioxane or ethylene glycol), or denaturing agents
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according to the second aspect of the invention can be performed by

using labeled antibodies directed agaﬂst phosphorylated ZAP-70 and a
|£@p}ﬁ3r‘;§§;iout system. According to a preferred embodi of the

second aspect of the invention, the 10 aminopyrido- pynm&fﬁ@gﬁo 704580

24 phosphorylated ZAP-70 complex is detected by determlnlng its

unt In the course of the seco thll’d§ for the
|nven THon, i ii? re errgege FRaT hsc§1sC or§lla '2K‘F55 tedg}?ém Review:
Sﬂl?éamﬁ‘ﬁé‘blﬂ‘ AaRgERy5 24 in order to

determine the amount of the aminopyrido pyrimidine ligand 24-
prgg?a;ﬁr?slﬂﬁ’%/égaﬁﬁag s%ﬁng) sZQp%]%Péﬁsﬁeﬁ?ﬁgﬂee %Egigﬂ)r\égﬂg@ Beonf? B?J%'I@gsed material.
b B ST S S R L Bk oo g known i
thie @t sﬂ?ﬁ AU erﬁ%am?énwménemwﬁran shospRersdamaterial can be
cdlzBtedOafr anitne ifwdibitagd Iantiase pyid dammysitiotinei iy anechBdd Thigh the lIysate

califinrgande @@i&@%@kﬁyﬁé&e@uﬂan ﬁpseﬁiﬁéﬁag%ﬂéra%geée b&féﬁ” as gentle

C%nerl%&aelow nic Sﬁr%&%th é’gﬂ etergentsgn addltg) &E%nsupemamt

Rether; a compoun nteres can speC| 85If§/0

Aﬁﬁa’éﬁwslrw%é@ztﬁepbﬁedﬁo?%hﬁrreﬁﬁmwmrﬁm@rﬁgm@zu figybpads can be
elbARa%d imterditingngd mipousinls anmgesearidbeddurther in the following
sections. Such non-specific methods for destroying the interaction are

pPLRg I nown. e art,.30 and d nd on.the hature of the, ligand
enzegnﬁi‘%t%raa.on B R e Moo (fecmined it

PhREp E)%Fﬂté&%?%&ﬁk?&ﬁ%ﬁ%ﬂ%%@t%‘?ﬁbﬂ@ wgm{%veamwmsdwmmzdme
Lighsdctdaéhthertargefehzimdstéaimnthé phusydlitideddigakl 7T e the determination

offppligatian of prbaibanakyfferrcan, dissociate binding partners by
extremes of pH value (high or low pH; e.g. lowering pH by using 0.1 M

citrate, pH2- 32 change of ionic strength (e.g. high salt 35 concentration

CHBIREIRRAIY KR NELD SroeesTsIpembyiFaciizing abereniiffatamismpshods of the
invpavophobithirderfutitres {etertidioxeheeprethy|ehesplyouiptat daxiifing for the
d@gemis:tibh- WQs28041h3 685 1R TIER2PR B4 380 k@@ﬁpﬁ'@%b% SRARS include
e..SDS; Review: Subramanian
pﬁeﬁ%ga@&%rﬁrgﬁnﬁggoﬁggugm (gr%g%%#a%a%ndmg @i ENS M 2HREANR R Mnatysis
by ‘mass spectrometry methods or immunodetection methods employing antibodies

directed against phosphorylated ZAP-70.

Preferably, phosphorylated ZAP-70 is detected or the amount of phosphorylated ZAP-70 is
determined by mass spectrometry or immunodetection methods.

The identification of proteins with mass spectrometric analysis (mass spectrometry) is
known in the art (Shevchenko et al., 1996, Analytical Chemistry 68: 8§50-858, (Mann et al.,
2001, Analysis of proteins and proteomes by mass spectromefry, 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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In some cases, the solid support has preferably to be separated from the
released material. 5 The individual rp%gq’uods for this depend on the nature

v%%@ﬁgl}g]ﬁupport and are known in ‘the art. If the support g@}l"ﬁéﬂ%ti%ﬂmsso
cted as

contained within a column the released material can be colle
column flowthrough. In case the support material is mixed with the lysate

components {sq called.batch procedure additional separation ste L
A e R B G ratcrization

by apshi PR Eomste dMSsispesriamed Ry AlecideniiBrptinagiatetbetidis qentides of
ploepiseslasdsdlid Bippcrhsoiteat thedibrapiscephobgarkimibarerframdipested with
AU Y RN MAANBHALAYICIsiaR Dy ey ' i
?tpeefi@easgect fethe Invention, it its .tde& ir%d if hg%g pkg]g'rq t%ﬁgfg&g%?%mcm
hdsheen sey n&r%}eaffpgrﬁ%ré:? HohiZEERRNS ﬁf%fo-gﬁﬁ%i dngy frequently
ORRFEYRE REPTHRS (1Y ifenicndlyhecerdbuis o b ddprisfigritenl Ziathiy rsiaive being
tegptarfpnettotynaf theptdedu ﬁ'he!feﬁhesphpfylmﬁﬁﬁ:ﬂﬁie%n seglentiyie aresent
in@ston Rrefesgambedineets sall Wen BEcAHOTHNSIRRARIO M G ifies a specific
nvention metiimqs for the detection of separated phosphorylated ZAP-70

[
P L ;
proregrqt}h% Oﬁ%ndg?e?rrﬁ?natmn of its amount are used. Such methods are

known in the art and include physico-chemical methods such as protein
Asec‘qd'erg:ing_@ﬁe@ﬁmnﬁm@i&gx&d&t@%ammobymwwp Bgiparing the
i ﬁa‘@@“ﬁ‘*%-, e g pyion v
n ar \P-70. refer, osphorylate -70is .
etec?é%?oﬁﬁé g?(?‘lﬁ%%'o ‘Dhosphor gp&%%ﬁg%&%%xgg%vﬁgggeshon
fog e istFRdtAF At HufoBrYEEL IR Aisthasatibhdhiisatro ety piromeaEdes are
olwittyeddes spvtroenemieandly pis{ivlags spegirctbtryyisedppivmpéntibies atained
fO(rSehgi&féﬂzeéﬂiﬁ’;@él %qfﬁ%;ﬁﬁ@%ﬁabgtﬂﬂ%@&ﬁéﬁéa@% B S%I(M%t & @ a given
teins.and proteomes by.mass spectrometr
T e B R AR
the example section. Preferably, the mass spectrometry analysis is
Apeaforiiethit ve ogamitsitivpasteometry fomabysim piec byl wsithibRyAQylated ZAP-70
(ﬁ%@;ﬁ@;@i@%mﬁ@g%@M@Mﬁg@@fﬂﬁg@%%@&éﬁ&rim amount
- et al. .
¢ P ot%)n%e Res. gylg%;lggg%g . -?1‘% V@%gé%%?%%g%%%%@Bﬁﬁ%%ﬁgﬁ P-70,
preterably with an antibody re€ognizing a Tyrosine phosphorylation at position 493 of
phosphorylated ZAP-70. Such antibody is known in the art (Cell Signaling Technologies,
#2704).

Since aminopyrido-pyrimidine ligand 24 preferentially recognizes phosphoryiated ZAP-70,
It is also possible to use anti-ZAP-70 antibodies that recognize mon-phosphorylated
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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According to a further preferred embodiment of the present invention, the
characterization by mass spectrome_tﬁf (MS) is performed by the
weehiification of proteotypic peptides of phosphorylated ZAP: 70, The idea
is%ﬁat phosphorylated ZAP-70 is digested with proteases aﬁé’&%ﬂgmmﬂmsso
resulting peptides are determined by MS. As a result, peptide frequencies
5 for pepti from t ame source_protein. diffe reat degree, the
Proiosp ref%uﬂefr(ilﬁlcuo s%‘?\(}%)%ep% ehsefhﬁéttm?yp%éﬁﬁé'%%raﬁ ' ué‘{%‘%ﬁi et 5" Wiley,
NRyemkatio b this protein being termed "proteotypic peptide". Therefore,
a proteotypic peptide as used in the present invention is an
TRReETSAALY Well oRisepcbiapantidethatwiiaeleidantifiesaspeciiczap-70
R RSIRCRRIIERISRION. £QACCAIdINg 0.2 Rigfered e ba e, S sirate of
charactefization 1s perform '(‘Fjl"by comparing the™ proteo %i‘(’gﬁgbﬁﬁ&w strate o

ZobraMNedh Al chufselsioRAstiEMEltHans cthediS etiere RAEAMORMRIRS ubiquitin

mikddwatproteotypic peptides. Since, when using fragments prepared by
protease digestion for the identification of a protein in MS, usually the

3 roteotypic tides are.15 observed for a given enzyme, it is
E u :
‘§_055| e e'f’oet %gradgéggpﬁ?é%lro o ?/pslcggﬂp?idggeggf’a%r%&o%)er %l%en ()sfa?ﬁ)'ﬁlgounds

whith et pTsteton et B dy RnBWRtGrERE frEPBd given class

of enzymes and thereby identifying the enzyme being present in the
pﬁmﬁy,&m@g&k@&eacmeptgsea@?ﬁv_%aﬁsaosga@ﬁ;xbe&gﬁyéﬁath%]e&ét@dery molecule
AP-70 . tr . .
WRQR %I Q;S}’éafg uiferact %ﬂ%(lj fﬂ?-l’}gfgg%;%gf Uitl%lbl{%;%]q p%%ilill%rs .t%r ar%mopyndo-

S
scaffold proteins), can be detecte mount e determine

PYRIRGACs SRR arttidaiF Pt agamBer prbshifosflaie#ap176AP-70, c.g. a
stpnafetettylpnviaiintarantiiiody recognizing a Tyrosine phosphorylation at
position 493 of phosphorylated ZAP-70. Such antibody is known in the art
ignalin logl . Ince aminopyrido-pyrimidine
e e K R RO N rarurany

08T T TNERL HPPRBIY oY RIS BEniresio BB spifdFARIE g small
mesitgRe sOsBRTIA RET S GOnEtH srmbresoincatotherppreiisrBrkembbdismdniympound
isanesitie istentity fbthe toalnedhindigsinshirsdeanastablishefiRY of the
pmiwgﬁ;&%ggg@ngllxaﬁs each binding partner can be detected with

specific antibodies directed against this protein.

Such small molecules are preferably not proteins or nucleic acids. Preferably, small
molecules exhibit a molecular weight of less than 1000 Da, more preferred less than 750
Da, most preferred less than 500 Da.

A Tlibrary” according to the present invention relates to a (mostly large) collection of
(numerous) different chemical entities that are provided in a sorted manner that 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. Afier 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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Suitable antibody-based assays include but are not limited to Western
blots, ELISA assays, 35 sandwich EL §A assays and antibody arrays or a
ination thereof. The establishment of such assays is known in the a

f?%gar?;%p?gé}l 1, Immunology, pages | 1-1 to 11-30 in: Short G BE7/004880
20071137867 PCTIEP2007/004880 Protocols in Molecular Biology.

Fourth Edition, Edited by F.M..Ausubel et al., Wiley, New York, 1999).
=it S0 TR, B e e fo detesr sy Ay &
Manger; Mg igl?EFﬁktiﬁ\jspr\?t@ﬁﬂ%téieéﬂ@mlanmﬁ@@tkigwdecbmmm library
dvvhlohﬂszra.sﬁbstraf[edotw-m()g bm_e;atqastp@aatxsg ResHRANEANRN Froducts are
desadifigagian zﬁ@ttﬁm@gﬁ’:&ﬂ%a\%i'i@d%'té'fhrgﬁ%dg%ﬁﬂ&o%rFﬂghﬁ%r%ft&?mbinatoﬁal
[.{)d n iSfica%t'{ n r’gethods 8f(_'§ e mvgn(%%)n Evo\éat e use of compounds tof wural
Wi |c$h’are tested for their aniity to APZEP- ?f?t‘é“r%lc% ﬁ%‘?ﬁﬁb'{ﬂﬁ." natura
PISHRE Sy etietidinh T ine presebamcalriolossuctabeomipauriddcam the light of
newensigitethdet tihidoisableds interaciwitbtdAP gatheath PyHObHIINBIMD gy and

biindbRa d0caMinQRYF LTI TRd e dgand e Riaierabiy 1%&@&@%Hagg pocket
has ancgffect QN Z1 HI:&?O”“% . a 15 stimulatory or inhibitory effect.
nd |

"Breferably. said compount s SSIECE 1 MAREFo BBWERMIgYet structure by
RemiFRkapAtiRursmd bestriFyEhumidaisesmisobrensr ergeffio syntbeltifor this
ophugsitiviopeopeeserablyesenalidvantesinakisdigRiniediigg s gnanthtalsmallw article.
o Ele AR LA D
N T s D
T irdrerabty 3ot priat Lol nmitcih G B Egmemiatnabsie éulenall molecule
digseibiy alwol Epiiad wei Gkl | Bss ¢h20CAAREH3 N E PrRteed BSSABNR A Jr.
Clin s e e A S DR, UG 04 o
o e T O e N g
PRATRBRESIG P ATRANR EESHER AFER SR EREimgrIrmeifidrigh quality lead
stiHgividuEirastitiodigin thanutbep 80sseoenentiraes o Vit dori ansagfigmall molecules with
diverdiigatiancofdne 1neivigus! QroHaadh AR Mg AN b X ABIRR A€ several
meAlECHYNEALUOT PriNRLR:OLRRRL QSUSACERINAT CORIAID FPMICE) e from
compound vendors, and by union of separate collections following company mergers.
Although high throughput/combinatorial chemistry is described as being an important
component in the process of new lead generation, the selection of library designs for
synthesis and the subsequent design of library members has evolved 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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compounds that can be added into reactions with one or more defined
potentially interacting partners in a high-throughput fashion. After the
weentification of a desired "positive” interaction of both partngrsth&.qse4s80
respective compound can be rapidly identified 35 due to the library
construction. Libraries of synthetic and natural origins can either be

BT ERIR A b A U e S e Sine v e

ingytizad 2R el ATRSrE Y AR arrRs RO ik iRy EP m”’;‘%@@ié‘élﬂﬁ Waldmann

H. Natural product guided compound library development. Curr Med
FérRh 2002 6)328) @l 8R- é&dﬂ@%@&tr@ﬂuﬁahmﬂ%{mﬁ? wessiibeskd with
sévhear @ IOIO}Q@%?E%V r%,lsd%eg e?é?%”%&od‘ %?e grrlttrs].:% d§§t% S. Thls ernbodlment is

com atorla raries, as t e havea proven reco IOO
AT BLCTAOE B 1 SN S ST IR THRIR Sty elow).

and chemical biology can be interpreted in the light of new insights about
Iﬂ%@&@i‘?ﬁﬁl StpdaskHe P RERIRS Poinae By Sl WRLRINQOY M third or forth
adhol f%m Gl 8 gk g&ﬁbh&% J%S%%?dﬁ%“ﬂgﬁc?“ﬁ %/L&Qghg'%\é't%akAP ~70

Inding pocket WI'[ in a domai t may ecessary {0 optimise the
c H5?§ Proatd §WH%°B?R%%@%E&HM ermnedffisRdde chemistry

is said to become an efficient tool for this optimisation process, and

I eCaREaEbPRAEBE RIS dietdane:then &ghﬁedﬂm&h@ﬁm@g% thOWRE or forth
{%8{39 J%@J@&&&%&?'HP%E% %ﬂ? %Eﬁoﬂﬂ%ﬁhfﬁk %% 595@895{@9 ZAP-

raty, syntheS|s in drugh esign a pment ISCOV

THR7EPISHITRY B RS %Gﬁmmﬁ%‘f &, Sfi’é’rﬁ?rfé“bcﬁ d?éﬁ Ft‘?ﬁsfg%}i\@ﬂtz
Tamadytirsi shiad enoipewd. BrgisesyisrirooumOpih el Biee oy Pdbisl method of

the0RR e SR - aipduie vinwtictze e nowR Ardid fuieNbiBaHcESpRosphorylated

Za@negatien QL ?(H@é{;%‘?lﬁ&%l? DAY IRAGS Gl Efﬁo?ﬂ?%l;ﬁH&Pim%QQrLa with the
WhICh%ﬁ?’jrlbeSt at the cur nt drug

pl 37:
cweélgéeﬁ’ﬁ i TGRS TORTARLE Ao e EHBRHTES ﬁ‘i’r“BH%‘f'gge Al Brolaor or
theoiderisHsroR iy hhqmméa@dswuétmfgrﬂamé@qﬁ rggetothghigyme and vice
vegkeening assays. Collections of small molecules with 20 diverse
structures and "drug-like" properties have, in the past, been acquired by

several mea archive revious mternal lead optimisation effo
Pyl bR I COIRBATHE T R1GHS M BOPLOR CRUBI g meshisn or high
theeHERBE RS RIMBNENG company mergers Although high
throughput/combinatorial chemistry is described as being an important
The interaction compound identified according to the present invention may be further

charcterized by determining whether it has an effect on ZAP-70 activity, for example on its
kinase activity (Isakov et al., The Journal of Biological Chemistry 271(26), 15753-15761).

The interaction compound identified according to the present invention may also be
characterized by measuring whether it has an effect on T cell receptor (TCR) signaling m 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 2 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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component in the process of new lead generation, the selection of library
designs for 25 synthesis and the subs guent design of library members

to a new level of challengé€ and importance. The potential
‘)Eg%{éﬁ%ﬁg%?%creening multiple small molecule compound |ib%‘r’§‘}’8’é%‘}&7ﬁ%““*"°
against multiple biological targets offers substantial opportunity to
discover new lead structures. 30 In a preferred embodiment of the second
aspect of the invention, phosphorylated ZAP-70 is first incubated with the
ASHIPBEHA BR ¢ meRalvk Thegrairibmede HmicbBkdeinanhdidineg i gamenbstrates
oP4herbéraidiwsthevhliosPhbiglated 7 ARd701iS fisstinc ubatecvwithdhie of ZAP-70

(SarmRandder A010080N3D RUDUISSHIHOKSP 8 e8ied039) 1949 MIRHISE AhB.70 can
r Rreégrr “4C'to 25C, mast preferred 4C.

b MRELE tfyr Ofié’tgctti% 37sCécq}1Qc ¥ ?é" i
reterably Compounts are used AESHE AR Ging Y IETRAE targets with

SPRSEfI91 878BRISREPIEros?/ CoNdedisrokoL shRRePianMASrSrabbsihonylags the

“tmi0 0o .aFtreSearidistepis CqhiaTlingoniin ietienmekilizegddigandt isosition 191

witieHeEaR lyeNEHQiBIeshfah 1 #0689 Mi s AL ACHRHIASIEPLE. S8R5 #) Mmunol.

the se ect of the invention may ke perfo ith 5 several
L e SR e e S BB B THECHvEY of measuring
the sttt is @ Spensiiyaserpstngsinn e domesZfiddanyier high
troughput screenings (see below). In a preferred embodiment of the

L A A e e A oot b T e B Uplmiced
i id@-pyrimidi - -7
e R S SR Tbd i ipppenaed
bR et B HFR A SitthEc R (SR hvalvmmatit srepdpdoithéhese lead
genpatonfdirrespeetd aptidusaibansofanofattiBtated nimpytridbepyrdyidingicability of
higaneoinphosrhoriaiedrdd Bredd aompisn Jaumed iinstep ) in

comparison to step b) indicates that phosphorylated ZAP 15 70 is a target

of the compaound. This results from the fact that in step c) of this method of

ORLSHUBRISSH SHE edhpsu Rt epss iR ésiRprates thdMakeling 6F, Barker
AghBapiseyldidomA BT, 0CtetessRoiepitpey Rte INOABLES: iSRpBsaiifi inihibition of
epiligtnblinslatgacwithdapconmaiRdqHhis meansmniriaiaiydRAtd Breast Cancer

REOFRURGRAR:LQMEPeted with the inhibitor for the interaction with the
enzyme and 1s, tHerefore, a direct target of the enzyme and vice 20 versa.

The invention further relates to a method for the preparation of a pharmaceutical
composition comprising the steps of

a) identifying a ZAP-70 interacting compound as described above, and
b) formulating the interacting compound to a pharmaceutical composition.

Therefore, the invention provides a method for the preparation of pharmaceutical
compositions, which may be administered to a subject in an effective amount. In a
preferred aspect, the therapeutic is substantially purified. The subject to be treated is
preferably an animal including, but not limited to animals such as cows, pigs, horses,
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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Preferably, the identification methods of the invention are performed as a
medium or high throughput screening,, 25 The interaction compound
ordlng to the present invéntion may be further charcterized

vﬁfﬁ%termmlng whether it has an effect on ZAP-70 activity, 8 gggr%lﬁflé(}%ﬁsg

its kinase activity (Isakov et al., The Journal of Biological Chemistry

71(26 53-15761). The mteract on compound identified according to

Tﬁwe‘%reﬁ % VERD %ﬁ i%gﬁcgfélénﬁet%d P EREAD R by b daFirBewpitsaHon or
URAHRSTH P bfisersh Theedl fAdEpibpiars R ey riatingnimunece | dussodrasagiseases or

dissidgra Tedihtidetgr Mrityaryhbsetts. Sellularsaasikationihatiss nédaied LY asthma,

&%&9&1%&99%@&@ r%ﬁﬂﬁr%%té@&%%ﬁ‘80?6%§!aar(§§e’ﬁo%x‘?‘ts disease or

de tyr aton of the
R o E i e o ek rsan s gy -
Of$BRETAtE, 5-triphosphate production and release of 35 calcium stores
from the endoplasmic reticulum to the cytoplasm. Methods for measuring

Id@ﬁaﬁ%wlﬁ{e@ﬁl%@ﬂ@g%ﬁeqﬁmgiw BRGRNhIRgicAaLs s?rz,%ﬁo?&%%mtwe B-cell

alciu f}’é TC mulat é}gLe been described (Meinl et al
rr?Pﬁﬁ 3 % VO 2007/137867 PCTIEP2007/004880

According to the classical TCR signaling model the CD3~ chain and

Ii7 Adengthiarehsupbtradesewnidiie dekpanasas witilahsl BréedtATnadilion comprise a
aRLGEATING %rf%eel@wn%ﬁ%am 2 Q%EW%FQG%M{:&RQM‘aatccepmble
Rev. munol%%y % The aqtl of ZAP- E}O can 5 %i assessed i
C%n cfe{n cting specelfnc P opeh RSV 8%8889/9 SPESTR BRI efRSHfthapprove
%p%d‘ﬁ%‘%??—bkﬁfé’ﬁﬁb Frdsincdermboties. e SSRHPDIES AP mted in the U.S.
Phimosphoryiatesthe glinkell foreaotivattdrpbirmaetiss (LAT hprdicimonetiieand more
piyiesiRgy egldh‘ﬁr%H tE)O?ﬂltx'Qthqla%lz’E)c‘!OMH’%p' C?HI Rebe Qegeﬁﬁﬁ%ﬁy244 éﬁ%%’t%—g)(& ient, or

ntino 0 neta mmun
aséjae;/ cagﬁ Bé(ﬁséfﬁ r;}s%%a A ou‘tsfor ,&Et% (g Ek ASHIRY PrifS Gan be

StErisctBrEAPYD ﬁﬁt@f%t&f.ﬁgdcempatfﬁe@wmwa@éw\m7@rmtyegetabie or
syrhisctioonwonutslicemgifietrac tondirbidqthmprasant/ redapiip mmeay fofthesame oil
ak® gRiimizedwdeadippiinpieasion). JhissUbRBAURRT PRIMIRANAROT St bsition is

a&%mgg&ggs (%H e% crclzeeler%ted becau ﬁ{ eti;z %;L:j%ti %?e a%uw%nm when the

oo
relationship ormatlon ech aed In generation

PliFRARe e aoamﬂm%a% IérBiteH ediipitaveatsty PriiRsanaiopficasiiRgucous
defirhighendrglgeptoiemistr ¢HTCymihodsforfolsviquiisynthesisor injectable

solutions. Suitable pharmaceutical excipients include starch, glucose, lactose, sucrose,
gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, giycerol monostearate, talc,
sodium chloride, dried skim milk, glycerol, propylene, glycol, water, ethano!l and the like.
The composition, if desired, can also contain minor amounts of wetting or emulsifying
agents, or pH buffering agents. These compositions can take the form of solutions,
suspensions, emulsions, tablets, pills, capsules, powders, sustained-release formulations
and the like. The composition can be formulated as a suppository, with traditional binders
and carriers such as triglycerides. Oral formulation can inctude 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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One example of such a library and lead optimization is described in
Wakeling AE, Barker AJ, Davies DH_,?lrgvxén DS,lGreenthR, Cartlidge SA,
JR. Specific inhibition of 20 epidermal growth factor receptor

%%%?ﬁgi%r@e by 4-anilinoquinazolines. Breast Cancer Regq'?ggﬁoﬁ%%?%

38(1):67-73. The invention further relates to a method for the preparation

of a pharmaceutical composition comprising the steps of 25 a) identifying

a ZAP-70 interacting compound as described above, and b) formulating
Ik piedeastngbssigsahdths agsneesitive itidarootaisdsitionc@adEherefotle, routine
ptheciwention pvides:autivathadngssitier wppialiaorohpbaeivas eatlifalistration to
hmp%iﬂggsﬂwmw%ﬁﬁo@ﬁ‘%@'%@r%&aﬂg%Hfﬁi@ﬂﬁ%ﬁgcg%eaolutions in

an]ou,nt.tln.a 2Preferre‘? %sgegt, the thera%%/ﬂ!c Is substantially purified. hud
STHE SRjEEC1EBEFE TR & rg?é?a‘ﬁﬁﬁe hithS1 FRPRRARE bt Rolinitegude 2
segrhiliningsegaehand dowl peesthriissuchciiciideraivats, ehsgmaitcat dnel sige of the
ipeefieralfipemidyniaingredi sesiprefssblychieraspdr1 36 sRREHiCogether in unit
d6SRRORREN R %E}ém@mmbm@@ds ot OO AR AR e in o

PCT/EP2007/004880 . The cqmipounds identified accordin tot _
DGR ate (iSeruP P A BrRVE b ATBPOHE 2o o g g guantity of
agtivp 2SR Nyh e s bhe, OmpanHaans brbuasminisined ke ifosior. disorderdispensed
wiitle diatethibyrlbiyttip bacyiesigStiatl disensas itidis pidesSeREnpHS8line, Where the

casiRaod ResRALNL.RHBYS; RasHasIS M lmmAl DOWR! disease (§:9njection

'sdi V litis), multiple sclerosis, and acute or
o B0Rs disease L lcetaiie colte), mulile s

S QA GF FES ' %I8S BPRehBYPAf? R the

chronic rejection o

compounds of the invention can be used to treat or ZAP-70 positive B-cell
TbhrdhhrdymptmcyﬁctlwIdaeenta)ﬁB@hL))elOEdn!ﬁrgﬂaetal athenplipamaee yaiealkorms.
pggmg@&iﬁg%ﬁ%@ﬁ;@@@mgwaﬁae%segrg%ﬁmh%&et béfﬁﬁaﬂylegslﬁygfguch as

ount.o erapeutic. and a pharmaceutically acceptable cafrier. In

R SR ST ”%H%Rn%’%&éﬁft‘fc%fg KT s, - those
sVt B5eruga SN eh e rasrededyedarondsopmpyernsniastiolamine,
2ighetpinitioecti/®ol, histidine, procaine, etc., and those derived from sodium, potassium,
ammonium, calcium, and ferric hydroxides, etc..

The amount of the therapeutic of the invention which will be effective in the treatment of a
particular disorder or condition will depend on the nature of the disorder or condition, and
can be determined by standard clinical techniques. In addition, in vitro assays may
optionally be employed to help identify optimal dosage ranges. The precise dose to be
employed in the formulation will aiso depend on the route of administration, and the
seriousness of the disease or disorder, and should be decided according to the judgment of
the practitioner and each patient's circumstances. However, suitable dosage ranges for
intravenous administration are generally about 20-500 micrograms of active compound per
kilogram body weight. Suitable dosage ranges for intranasal administration are generally
about 0.01 pg/kg body weight to 1 mg/kg body weight. Effective doses may be
extrapolated from dose-response curves derived from in vitro or animal model test
systems. In general, suppositorics 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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15 Pharmacopeia or other generally recognized pharmacopeia for use in
animals, and more particularly, in hu_n}%ns. The term "carrier" refers to a
Vgglﬁg%lgngg&vant, excipient, or. vehicle“with which the therapeujl:j%g‘sioﬁ 04580
administered. Such pharmaceutical carriers can be sterile liquids, SR
water and oils, including those of petroleum, animal, vegetable or
S rét}gﬁ]t;%toric%ip, inclu i[ng ut not limited.to peanut oil, soybean oil, mineral

ol Seaame it 203 thefikE RAFATEISs B rEARE LG riiew e theptor-mediated
epfpeatesie(figal Wantmestien 1882diiBiste Sboral§2 S4RRe 431); aesbustion of a
theeagirotie avelgirefeided parriets whentlarphRemaceitica) cABRRSIISISoduction
RABInRIRIGR IR YRR SRR RS AR RS,

ﬁ{trosg and
onea 1% davenous,
quid carriers Tor injettable

lycerol solutions are preferably employed as |i 3
S T S 1 R s hIAROER, Bk g minisire
Ol G5 EOBYERGES, G EineHAERITidY, fRfusichably, bitlva gelectioaiuby absorption
tistetate; hhlctrol monostensate lialogs Sodiyvraheode adaiestadimimilloosa, etc.),
aBER 0l RERYIRRS O E oMW AR &H@%@l@@ﬂéﬁg iauéﬁ:e IE&%% BRI 500 can

if desired, can also contain.mingr amounts Of ng or emulsityin _
P8 GRARE BHBTorASSLARR 1 Re FolTENIS CAREHES TR Eperppocutial
CABRARIRDS stisHeshdnysatiamingiots, espieak nsneusapsites, powdemiitable route,
islistaipe thireleasacidamulaticnsdikedld ithection; Thesemposiliongamite may be
rioKinidated as Acsrpasiiary it radiionalbinders And Gariers-sHeNAR: as an

riglycerides, Oral,formulation can include standard carriers such as
p?#&%%aaé%sﬁ%gf'g%%ggngﬁn%ﬁﬁl Ol RSB SPAIRPS Eﬁﬁ%%? nPéredihfese of an
BT AR Rehiivshrmad Sampbation vy Brsasraselizionagsnetc. Examples of
suitable pharmaceutical carriers are described in "Remington's
IIPf&ar@éﬁﬁﬁ“%{b%@t'%%ﬁﬁ?"]iCEYng&WbMQfék‘i:raﬁ;l:[éﬁhctﬁloﬁﬂmgttgpstﬁe?e‘gﬂéﬁmaﬁeuﬁcal
utically. effecti maunt of the therapeultic, pre yi

C%%ﬁ%i%égoa?érr%{%t@%ét er }\jﬁ%%céxfa e%é?n%lfueﬁt%lf C&F |e‘;f:g R Wrovie may be
aGhis Y8R Yol B Sar Rl misticltibh trihelpimdationn doesininfasion Shong surgery,
toutatppiodonf agministratiostioR vl © 2O IBFZRGE after surgery, by injection,
bPaddERA0GIN4380 MeanRaferseshembrdin %@tﬂ%ggmqvﬁ%%&ssaid implant
béﬁ{gﬂHkah‘?gbmlgssfcl?ofg.%@%&uxv'% "OHHRS, RraGedIeS, ag apharmaceutical  oh as
composition adapted for inffaverfous a mlnlsfra Ion f‘q ‘hu an Snges
3 %fﬁ’(?aﬁ??‘@BFﬁB%%it?én@?S‘fsin{%@@ﬁoﬂgté@ﬁ%?&réﬁaﬁf&?gﬁ&ﬁti% he Py direct
injestifr igbtbaisitacioe dorsrist fise) Wihe realigoassampother campasitian mayneoplastic
tigde@ include a solubilizing agent and a local anesthetic such as lidocaine

to ease pain at the site of the

i

In another embodiment, the therapeutic can be delivered in a vesicle, in particular a
liposome (Langer, 1990, Science 249:1527-1533).

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 LZAP-T0,
comprising the steps of

a} providing a protein preparation containing phosphorylated ZAP-70,
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injection. Generally, the ingredients are supplied either separately or
mixed together in unit dosage form, fof example, as a dry lyophilized

wRoWsers M water-free concentrate in a hermetically sealed ¢eRi@ings-54iGRso
as an ampoule or sachette indicating the quantity of to active agent.

Where the composition is to be administered by infusion, it can be
dispensed with an infusion bottle containing sterile pharmaceutical grade

water or saline. Where the coré}posmon isa ministeredg njection
iy Syl g A R R ST e e
|ngred|enmrméylb@dmmedqimwaﬂmﬂﬁSImmﬁﬁql@ EHevtieg e farsratipn of an

the inventipin@amibe forniitated: gsacutphbepisatyitnems APNarsoapee i caky
acceptable salts include those formed with free carboxyl groups such as

those derived from hydrochlaric, p rlc acetic, oxallc ric acids,
etc., hoSEPREHHRE R%ﬁfw@@'m I}gﬁ‘g hi) SRR o é%ﬁﬁ‘! frifnopyrido-
isopropylammél,lmétgfwérﬁ‘ﬂne 2-ethylamino ethanol, hlstldlne, procaine,
etc., and those derived from sodium, potassium, 20 ammonium, calcium,

AR A AL SRR
is\fill' §UIE RGGR HHie°RAFRL RIER Bitef P AR AR G ARt P heaion
méednimathespearidtdiZeBid8l techniques. In addition, in vitro assays

may 25 optionally be employed to help identify optimal dosage ranges.

- WIS RIRESE (985 IRReEMEYed e deimylaien:uill.alie AapoRdPhorylated

the rﬁjute of ad %nlstratl n, and the seriousness. of the disease

Zk i erSnE YR B e 198 citiRSERE S 1o TRenRIGI S RV fé{ne higand 24,
Wﬁ%ﬁwmﬁpﬁaﬂ@m@r@rbwﬁt&ﬁe&e %ww%naml%ab@nd 24-
phiasgesylatednTarend usagiviyisiatepaentoge e rplilysphayt26: 5DAP-70 from the
e M S Rh SN SARRRSRE pgarnﬁ%ll%% Qa@xtwelshﬁh&m@%md ZAP-

osage ranges for | ntra sal admlnlst tion raIIX gt}o % for th
@g?f(%ﬁ § We|glh3t %nl r%g)ﬁ yweg 'II:% ?n 0Seés m neg dbove for the
1@5&&5%13@@%@%@%&&%@8%@&& RPN YOG Eraiathgd. Of the

invatiehtest systems. In general, suppositories may contain active
ingredient in the range of 0.5% to 10% by weight; oral formulations

Irp gefe fa blgd e q:)ac{] mg;{o dt 0 950/ aCtlve{{]eghegl |ep {I\g’ 15m\f/ ?‘1%8%{ Ilve nses after
g{ ems are nown ant Huge USG& O administer at erapeu

S‘i?ﬁ/éhﬂt?nldéfljlﬁéﬁt%bgﬁ%ﬂ%ﬁﬂ‘ﬁw‘l%’&%&ﬁﬁ’é@%ﬂﬁ% r%respla%ahorylated ZAP-T0.

Thiicisampscildly usteeft2-when the formation of the complex is performed under
essentially physiological conditions, because it is then possible to preserve the natural
condition of the enzyme which includes the existence of binding partners, enzyme subunits
or post-translational modifications, which can then be identified with the help of mass
spectrometry (MS).

Consequently, in a preferred embodiment, the purification method of the invention further
comprises after step c) the determination whether the phosphorylated ZAP-70 is further
postiranslationally 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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WO 2007/137867 PCT/EP2007/004880 recombinant cells capable of
expressing the therapeutic, use of rec j)tor-mediated endocytosis (e.g.,

%g{ﬁ%ﬂygﬁ 1987, J. Biol. Chem. 262: 429-4432); construcpep/ﬁ)gﬁmﬁoéssg
ods

therapeutic nucleic acid as part of a retroviral or other vector, etc. Met

of introduction include but are not limited to intradermal, intramuscular,
1N I | oys, o utaneous, intranasal, epidural,.and oral .
B PR P s et o g brocytc
leyagmignlSie sy IS FPBTBEILS Biedliorelignamiso(StasmblinrgagHamblin, 2005,
Egpithdligingromio chetremeata s hrangsH6)gl | ﬁd,lﬂ@@t@ﬁgﬁhﬁﬁ@ﬁ]ﬁl subtypes were
distipasheetsy) thansLimAyHAP RAMIBisteY eel ARGRINSh It VAINRI DiRlesiclYes, but it

- ' inistration.can be,systemic qr,local. In addition,,.i
DL e A el o 052 S RaR AP 70, The
2 IoRas R S HE B A TSRS s s torter taan dbRe e ubs! iinislaammeplously
eiptraseshtncthar motkimgathesca imjbttion vinitdve ntiomksnirgetiothmaynbepyrido-
piacHiaiedipharninfsavenifowal Q@&D%@%@%&r‘?@&%‘ %f%ﬂ@ﬁl%%tsi 82 @LL or for the
Vol S a reservolr. monar mjpistra can. .
L co R i s e TR

SUiAth SOPRRT SRRl Sy @iiES In a specific embodiment, it may be

desirable to administer the pharmaceutical compositions of the invention

Thegellydoithe ﬁneiaegwa@gasﬂ, ahéreatenash m&%sﬂaaegéaa}dw \avegrhe fR¥inopyrido-
: , 0 : ion during surger :
P antion, .1 Corncion i SGLS e Shef trmphocyti
16&?&3@?, Eﬁf jection, 20 by means of a catheter, by means of a
suppository, or by means of an implant; said implant being of a porous,
Thetrparos fatgeladines soaaiesieddife URIG APRBRIARRAOSHEY 8LL, comprising
RS G RETRIARNGS Bpe%ac@ﬁa%%zﬁ@P%@f@gﬁﬂégﬁgwd”fﬁﬁ%mﬁaa“ Riple in
kﬁ/ﬁglr%ctt |njectlgn ag the st? (gf{j?rmer sjte) of a malignant tumor or
T AR L DI AR LA e, WS TR ABHHRST Sas o AmRRAL, thehosphorylated
Zirierdbenticwapapsodeliverdd itptalesiguningfadidialla (pogdwmlibaeed, plus
pH@8BoShiedceAM 9057 ¢ 1adp)k Foyet anathesembodidiestivir having a higher
pIOSRARBLES £RAReAlNeres Yiga gontrolled release 30 system. In one

embodiment, a pump may be used (Langer, supra). In yet another

In this context, a sample is a protein preparation derived from the subject. Consequentiy,
all embodiments discussed above with respect to protein preparation derive from subjects
aiso apply to this aspect of the invention.

In a preferred embodiment of the diagnosis method of the invention, the presence or
amount of phosphorylated ZAP-70 and of total ZAP-70 in & sample is determined by the
methods described above, e.g. by MS or with the help of a specific antibody. Then, the
respective amounts are compared.

According to the invention, “subject” means any mammal, preferably 2 human being.

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



embodiment, a controlled release system can be placed in proximity of the
therapeutic target, i.e., the brain, thu gemquiring only a fraction of the

vﬁﬁfﬁ%? gﬁqse The invention further rélates to a method for g%er Elillglf}iﬂc'i?i}(ilggsa
of p osppﬁorylated ZAP-70, 35 comprising the steps of a) providing a '

protein preparation containing phosphorylated ZAP-70, -23- WO

2007/13786¢7 PCT/EP2007/004880.b) contacting the proteipn preparagion . .
I R o 8 PSS M eon AR R bt O AR G existing
dl@%@@&&f&ﬁﬁéﬁ%ﬂ@f@@iﬁ&%ﬁ@f@rﬁi&%ﬁ%ﬁ&hhm RepARHBpYfirmaiEan 50 % to
déigandtRd rpdpesphodytatee ZAP-70 complex, and 5 ¢) separating

phosphorylated ZAP-70 from the immobilized aminopyrido- pyrimidine

igand 24. As mentioned above, it has heen surprisingly found that . .
T D s b R e W s which are not
CoflisisHeh A5l easz mpitree 1otk swipe effeiseherifeafiorethiotibesims of the
prekospbeivates ZAP-70. With respect to phosphorylated ZAP-70, the

protein peparation containing phosphorylated ZAP-70, the conditions for

contacting with aminopyrido-pyrimidine ligand 24, 15 immobilized

aminopyrido-pyrimidine ligand 24, the aminopyrido-pyrimidine ligand 24

phosphorylated ZAP-70 complex, the separation of phosphorylated

ZAP-70 from the immobilized aminopyrido-pyrimidine ligand 24, and the

detection of phosphorylated ZAP- 70 or the determination of its amount,

the embodiments as defined above for the identification methods of the

invention also apply to the purification method of the 20 invention. In a

preferred embodiment, the purification method of the invention further

comprises after step c) the identification of proteins being capable of

binding to phosphorylated ZAP-70. This is especially interesting when the

formation of the complex is performed under 25 essentially physiological

conditions, because it is then possible to preserve the natural condition of

the enzyme which includes the existence of binding partners, enzyme

subunits or post-translational modifications, which can then be identified

with the help of mass
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spectrometry (MS). 30 Consequently, in a preferred embodiment, the
purification method of the invention further comprises after step c) the
v985 )5%@%}&9” whether the phosphoryla?e'd ZAP-70 is further
posttranslationally modified, e.g. by ubiquitine modification. PR TRIaH YR
further relates to the use of aminopyrido-pyrimidine ligand 24 for the 35
identification of ZAP-70 interacting compounds and for the purification of
phosphorylated ZAP-70. The embodiments as defined above also apply
Sherhdassuipiatnted thedisians 24 WO 2007/137867 PCT/EP2007/004880 It
has been described that ZAP-70 is a prognostic marker for chronic
lymphocytic leukaemia (CLL) which represents a B-cell malignancy
wf E’JiStﬁ%}é@T‘%ﬁh&{?% , : AR by Therapeutic Targets
9§({g)!1€1165-1178). Originally C?_I?ﬁﬁgggg\ﬂ%?disﬁnguished by the
Theufetto pahstgtusmfichegionmuersy lsb ukied viriable slegiocoaplings tbut idids support
maewgstablished that a CLL subtype can be identified by the expression of
ZAP-70. The ZAP-70 kinase is normally expressed in T cells rather than
B cells, but it is anomalously expressed in the more aggressive subtype
of CLL. Consequently, the aminopyrido- pyrimidine ligand 24 isan = .
S AP e FAGF B L bR U] COPIPRR® FrGgpsasligend 24
anfis i bbby determining the probability that a CLL patient will
10 suffer from advanced stage disease. Therefore, in a further gspect, th
A B o O e AT B e Tt
3l Warprephrihe Fus P HidgHE RGP CHAsRETRTRIbRS desqebrd dprigample 2
WiOLlyRals skimp lisventiomitg thorrel atb sraadnmbipadi festt) eflowthrough (non-bound
frAtEBRPsiedoEnasiagf Ghinc ARG the SigReh %t%rm%i%mamide gel
RISeEleelan ol olpesphoplalad A0 T0M0L.8 Sapiesn, 1Ealol ol P ar.70
to_taﬁ amount of 2AP- 0, wherein an increaeed amaant of pﬁo%ﬁﬁ&ar‘?/lﬁli‘g
ar a7 3 LBPpRAR ot th AR RTRIAARNS LA B it dH AR SSphRstsadeiection
agibe 26 phosphbejtdted B AT0ydena damle flercadtLivigatieatdglyssey infrared
iagdigativeréar. having a higher probability for an aggressive form of CLL. In
this context, a sample is a protein preparation derived from the subject.
L@@tﬁgefgmgm;z;treated Jurkat cells (lanes 1 to 3):

Lane 1: Lysate control, not subjected to drug pulldown experiment
Lane 2: Flow-through (non-bound fraction)

Lane 3: Eluate (SDS-eluted bound fraction)

Lysates from pervanadate-treated Jurkat cells (lanes 4 to 6):

Lane 4: Lysate control, not subjected to drug pulldown experiment
Lane 5: Flow-through (non-bound fraction)

Lane 6: Eluate (SDS-eluted bound fraction)

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

2B: The lower blot was probed with the phospho-ZAP-70 antibody (Phospho-ZAP-70
Tyrd93, Cell Signaling #2704).
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all embodiments discussed above with respect to protein preparation
derive from subjects 25 also apply tqgjgr? aspect of the invention. In a
W ﬁg ggpbodiment of the diagnosi§ method of the invention, the
p%r‘)?s&gf]ce'for amount of phosphorylated ZAP-70 and of total %%’%’%msn
sample is determined by the methods described above, e.g. by MS or
with the help of ecific antibody. Then, the 3Q respective amounts are
o ‘%ﬁ%%fe%‘.’“&c%“oﬁﬁds ng’]lt%(ﬁ?grﬁ%n?{ﬁ% ,lﬂgaﬁgéi!%eﬂq@aﬁymgmﬂm ligand 24
TR HOPHA R HNSH, of Proigine and phesrdeprriigksted ZAP-70 can be
determined as described apove. 35 -25- WO 2007/137867 ,
B TRt i RO R AL AR e st SDS
SHRAH S HEh AN ARlyAS Y o SRS wektavy lemidsseehelcoanpi tau s dUSE). A
pthaﬁmg{k/eﬁe_smbjiﬁmg‘laﬁth @mhai;ﬁiymﬁmorsélqshm 'Bﬁb%xcﬁﬁbdﬂ@i/gkbm were cut
ollesReglvaidisease. prdibRdnventiandR Uiy Mvatated,py e QIaWingry, The
gg%%soi%%ﬁmﬂgseyv@gg %e 01t0c0n5|dered as being limiting for the
pscope of protection c%nfserre 3% e daims of the present application.
-26- WO 2007/137867 PCT/EP2007/004880 Short description of the

figures Figure 1: Structure of aminopyrido-pyrimidin ligand 24. 5 The free
Figunafy Bentrisordsap tethof& a8e@for covalent coupling to a solid support

ateri?Id Fig‘l‘ute 2: Dﬁ? %?h”(gown e?eriment with immobhilized

B PRBR R B TSN 20 BRI RSERTSIE: AP0 logshuman ZAP-70
sesIBraGical FAteHAF Ll tySaminprepidsbar srdavwioi-relstedo ppbrndnddate
treated Jurkat cells were used. The drug pulldown experiment was

Pperformed as described in Example 2 with lysate samples containing 50

ERYTSroteny. fnphe ijsatdicabarbtoR -MlomBBaHas femnenydmd
TEOSpitates (baupefrantionk Weserbepdnasedmypia S RAROly perdanide captured
byamaRBtiansierasiaadnsmbiane i Ehs biat was neRad st Wihe pervanadate
trosted rﬂrﬁaﬂt{iéﬁ‘?égg cluted by the compounds as indicated. Eluates were transferred to
a nitrocellulose membrane and ZAP-70 was detected with the Odyssey Infrared Imaging
system. First antibody: anti-phosphoZAP-70 (Tyr493). Second antibody: goat anti-rabbit
Irdye800CW. Relative Odyssey units are shown. Compounds used for elution: SDS,
positive control for maximal elution, DMSOQ, solvent control; ligand 24, aminopyrido-
pyrimidin ligand 24; Staurosporine; JNK inhibitor SP600125; p38 inhibitor SB 202190.

Figure 6: Compound 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
Lek proteins were detected and quantified using specific antibodies and the Odyssey
imaging system. 25 ug 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 gquantified wsing specific antibodies and the
Odyssey imaging system. 25 pug of cell were used as a control. B: Dose response curve for
test compound CZC15497,



15 antibody (2A) and then with an antiphospho-ZAP-70 antibody (2B).

Secondary detection antibodies Wer%gabeled with fluorescent dyes for
wirisslipnapith the Odyssey infrared imaging system. Lysateg-4/@8bo07/064880

non-treated Jurkat cells (lanes I to 3): Lane 1: Lysate control, not

subjected to drug pulldown experiment 20 Lane 2: Flow-through

(non-bound fraction) Lane 3: Eluate (SDS-eluted bound fraction) Lysates

from ervanadate treated Jurkat cells (lanes 4 to 6); Lane 4: Lysate
F'&s*ﬁfrgf st st preRannh Cfrird BV - ekbars sAlc A E 8258 8% hrough
CéhomrbotieabdraetongB6redie 6 ré&ldhies (SDGesl itpdhoun dsirectishig2iarkat cells

(dERELY PP IO (YRS RIBIEH WD e BIRBRESM RN ANt AYibIEP, Inhibition of
quse mon n u rr |
cag%ewo%g%.naféaﬁ%%aéé’.%%ngz"ﬂ&é“fn%@%ﬁ O S D B S vt s
ORI IO AR SRR AR PG S RSP SFATBBH >
(Phospho-ZAP-70 30 Tyr493, Cell Signaling #2704). -27- WO
2007/137867 PCTIEP2007/004880 Figure 3: Drug pulldown experiment
with immobilized aminopyrido-pyrimidin ligand 24 for mass spectrometry
analysis of proteins and phosphopeptides. Proteins bound to immobilized
aminopyrido-pyrimidin ligand 24 were eluted with SDS sample buffer and
analyzed by SDS-polyacrylamide gel electrophoresis (SDS-PAGE). A 5
protein gel after staining with Coomassie blue is shown. The indicated gel
areas were cut out as gel slices and proteins were subjected to analysis
by mass spectrometry. The position of ZAP-70 is in gel slice 10 and IOa.
Figure 4: Peptides identified of ZAP-70. |0 The peptides that were
identified by mass spectrometry analysis of the human ZAP-70 sequence
(IP100329789.5, 628 amino acids) are shown in bold type and underlined.
Figure 5: Assay for the identification of ZAP-70 interacting compounds.
The experiment was performed as described in example 3. ZAP-70
protein was captured
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15 by immobilized aminopyrido-pyrimidin ligand 24 from Jurkat cell lysates
(pervanadate treated Jurkat cells) apg luted by the compounds as

“}@,(Q&jaﬁ@g,sguates were transferred to a nitrocellulose memp%%qm 4880
ZAP-70 was detected with the Odyssey Infrared Imaging system. First

antibody: anti-phosphoZAP-70 (Tyr493). Second antibody: goat anti-rabbit

E;{rd*eﬁp%(‘g/v. ReA%t{i)\éeopﬁ}lisnsl un&_%K are shown. Compounds used for
&Rton: gs’péi positive con ol for maximal elution; DMSO, solvent

control; ligand 24, aminopyrido- pyrimidin ligand 24; Staurosporine; JNK

inhihi 600125: p38 inhibitor 202190. Figure b: mpoun ;
e R
fremnf5duhBiiss AdauudEnsu g e s spxalsniy rigaabiissh fatrselid support
thiokghveovblen? Brikegiadion avitmine Affictinnal arix@ThihefAndjysistok was used in

e edRiRieinsifs.ZAP-70 and Lek proteins were detected and
quantified using specific antibodies and the Odyssey imaging system. 25

sg of cell lysate were used as a control. B: Dose response curve for test
Sythesited emlEeBygdoRy Bt Agssth Jdinkrfrérmineiethelphgpylamino)-3-
(2eomhigbiardpivinhy fivingrethid-ldkd tepleaph tiiyridinekbmevere incubated with

the test compound at various concentrations for 30 minutes, then the

THE %ﬁswséseﬁ_@?e&%do%éngftgms%v@{iéj;&%@ 3921 A5l NSRIGWRS SR et al.,

repared m?<ed with the affinity matrix and the captured proteins were

AR QT MRS o PR Slertte (e U RBE RN G SLERBALH L RS rmed
assgigserflecdghilies and the 35 Odyssey imaging system. 25 jig of cell were
used as a control. B: Dose response curve for test compound CZC15497.

et WO 200HE HROf R RRAGARRARSh g dkd st Al samapoLd
CZC1. 49; in a cell-based calciym release assay. Calcium release was
JWF@'HH%@H N real-thte by flﬂwlihf/f try aEEDaW using SO tapgthylsulfanyl-5-
pysendinresios watosthsl s fhlowes Gietipeesivithan abtpCOFem. 1998, 41,

3araibpely. Inhibition of s calcium release is plotted against compound
concentration. An IC50 value of 0.24 sM was obtained. The experiment

SIS 200 A00AAHO L A rd PR o S G L lnapbiyido-

7 ylamino] benzyl}-carbamic acid tert-butyl ester

6-(2,6-Dichlorophenyl}-2-methanesulfonyl-8-methyl-8 H-pyrido[2,3-d]pyrimidin-7-one
(0.100g, 0.2mmol) and 3-(N-Boc-methylamino)aniline {0.421g, 2.0mmol) were mixed as
solids and heated to 140°C for 30 mins. The crude reaction mixture was dissolved in
dichloromethane and washed with 2N HCI (aq) x 2. The organic layer was dried with
anhydrous magnesium sulfate, filtered and concentrated. The crude product was
recrystallised from hot ethyl acetate to afford {4-[3-(2,6-Dichioro-phenyl)-1-methyl-2-oxo-
1,2-dihydro-[1,6]naphthyridin-7-ylamino] benzyl}-carbamic acid ferr-butyl ester as a
yellow solid (0.031g- 25%). 'H NMR (DMSO-ds) 6 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 &: 7-(4-Aminomethyl-phenylamino)-3-(2,6-dichloro-phenyl}-1-methyl-1H-
I1,6]naphthyridin-2-one
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This example illustrates the preparation of an affinity matrix for affinity
capture of kinases from cell lysates. Agcapturing ligand was covalently

wWnsekiizad on a solid support 5 through covalent linkage Usie:a5hamings.
functional group. This affinity matrix was used in example 2 and example

3 Synthesis of aminopyrido-pyrimidin ligand 24:
mm&t@ YRBRAIMI G008 dia NN Kt YS! gl)é\ll’ﬂ'ﬂalmmo]

ridin-2-one efirst sev ofthe s r
9@ A nffédjfiﬁt Lﬁ%m%g%iebaﬁ?mfﬁé L
(3chﬁ@ﬂﬁb}’@Pféﬁﬂ§Fryﬁﬁ4‘i (4378 Sggmer hardhnirdsiete JEhwesechentorneired at
reafmdespihac d&oW. sLhobtepsidn HPLC showed no remaining starting material. The

so@v@%@v&'&@@ﬁ%&?@){ l)vgcﬂbetﬁg%géga@ylvgsn}ﬁggyl@y 1@’(}}%@412 ﬁ)d the solution

mld newa S|zedf chlorp-2-methylsulfanyl-5-
oA LI A BRAYT o Povil S P TR ., e and

dnggo4p.ffgg7é’-fgﬁg@ng@lg@gpfgphenylammo) -3+(2,6-dichloro-phenyl)-1-methyl-1H-
[ {63316 RIBR D e ROy ) Lot y2aopdtdw? seiby drer [\ aphisyidin -5 10.20
?dy' r‘é’k??&‘zyﬁjcé‘r&?fﬂ'qm dﬂ%t BUiyi£sten (g 1H); 7.60 (dd, 2H); 747 (ddd,

g ?%] é}?ﬁf%) ) _mﬁ%j)gar%?@]m ny# 'mgthé/ FBHANIAO vs: method A,

R§=(N48’®éﬂrrﬁé4ﬁ&lﬁ‘?ﬁﬁio)anlllne (0.421g, 2. Ommol) were mixed as 25 solids

and heated to 140C for 30 mins. The crude reaction mixture was

dissolved in dichioromethane and washed with 2N HCI (aq) x 2. The

Al gRaHORy BT LA PHitH SR PO tE RRGFEs DB LRSI i fere P hfaped on 2
Bodecediiratel. TEREruds prodedt warerrysiiksed fhukingethybdeatadB8C-18,

4@1@)@[%{535 c@l@iﬁl{“@&t@ﬁ?ﬂlﬂﬂwﬁgeﬁmﬂ&@éﬁd solvents used were water and

1.2-dihydrg-[1 hth ridin-7-ylaming],benz Cld ert-but
e &f@ﬁ“ﬁﬁ S S R TR S BT ase ana
21_1%“81\@%1{%451?4?&?3?6?83 W7 58 (d, 2H); 7.46 (dd, 1H); 732 (brt, 1H);

7.23 (d, 2H); 4.10 (d, 2H); 3.66 (s, 3H); 1.40 (s, 9H). LCMS: method A,
ThIeb. 60miRi cateReBiods
7-(4-Aminomethyi-phenylamino)-3-(2,6-dichloro-phenyl)-1-methyl-1H- 35 [

1,6]naphthyridin-2-one -30- WO 2007/137867 PCT/EP2007/004880
Method | Easy Access ChemStation Fiow Rate Solvent Run
Method Name | Method Name Time
A Analytical ANL POS7TM Iml/min 0-2.5 min 7 min
positive 7 mn 5-95%
MeCN
2.5-6 min
95% MeCN
B Analytical ANAL POSM Imi/min 0-11 min 15 min
positive lon 5-85%
MeCN
11-13 min
95% MeCN
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{4-[3-(2,6-Dichloro-phenyl)-1-methyl-2-oxo-1,2-dihydro-[
[,6]naphthyridin-7-ylamino] benzyl}-c_ai gmic acid tert-butyl ester (0.026g,
vpo%mmgﬁwas dissolved in methanol™ (3ml) and hydrochlor'kgzc% '(11)2 A(f)l_}} iOr]‘ 450
dioxane, 1.2ml) was added, The reaction was stirred at room temperature

for 1.5 hours when HPLC showed no remaining starting material. The 5
solvent was removed in vacuo. The residue was dissolved in water and
the solution basified with sodium carbonate (sat., ag.). The resulting
TRRRCIIIE WA salestadprcndded Ja,aitrd
7-(4-Aminomethyl-phenylamino)-3-(2,6-dichloro-phenyl)-1-methyl-IH-
[1,6]naphthyridin-2-one (0.021g -100%) as a yellow solid. 'H NMR

{PMSO=UB) 310:20 (bé%lé'iaas 8-83(dHH)—7-90(c-H) 776 (chHH):
J_sz._'l_l_-_u;lﬁo.dd H); 7.47 (ddd, 10 I1H); 7.33 (d. 1H); 7.24 (d. IH):
¢.07 (d, 2H); 3.66 (s, BFYUblEMS: method A, RT=4.44min, [MH+=426]. All

TRASHPNS WeTe carried gt dpReh s tmosphere. NMRspectra were
- obtained on-a-Brokeridpx400. L CMS was carried.out.on.an Agilent 1100

#ising a zorbax SBC-184% 4.6mmxI50mm-54 column. Column flow was
Haymin and solvents usegiwerwaieldand acetonitrile (0.1%TFA) with an

fg\?i%i-:cn ‘v’C!umC Cf !O 1 \AMavalanathe wwaoro 254 ﬁnd 210/m- MethOdS are

LA My —4C g v |

escribed below. Tabtehig.ﬁﬁmféﬁfl?irggﬁﬁ‘éjtﬁgﬁgn%mod Easy Access
Qi Station Flow RatédhadvambiRamgidisthodisnpematinedName Time
A /-A\lldiytil..ai ANL_POF?.?\{%-EIH'Illil| 0=2-5-min-7Fmin puoiti'v'e Ar-5-95%
MeCN_2.5-6 min_95% McCN B Analytical ANAL_POS.M Iml/min 0-11
I 15 min positive 10m$28%8% MeCN 11-13 min 95% MeCN

mmol millimole

N Normal

NMR nuclear magnetic resonance
q quartet

RT retention time

s singlet

sat saturated

t triplet

immobilization of ligand containing amine group

NHS-activated Sepharose 4 Fast Flow (Amersham Biosciences, 17-0906-01) was
equilibrated with anhydrous DMSQ (Dimethylsulfoxid, Fluka, 41648, H20 <= (.005%). 1
m] of settled beads was placed in a 15 mi Falcon tube, compound stock solution (usually
100 mM in DMF or DMSO) was added (final concentration 0.2-2 umol/ml beads) as well
as 15 pl of triethylamine (Sigma, T-0886, 99% pure). Beads were incubaied 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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-31 WO 2007/137867 PCT/EP2007/004880 Table 2: Abbreviations used
in chemistry protocols aq aqueous d dqublet DMSG dimethyl sulfoxide g

\gmwll—llg:,k‘ﬁydrochloric acid HPLC high pressure liquid chromatolgr&s:g/p(}(/}4880

LCMS liquid chromatography - mass spectrometry m multip?éciTt[rll?’n

minute mmol millimole N Normal NMR nuclear magnetic resonance q

rtet, RT retention time s singlet sat saturated t triplet 5
O SR Oy S ke O S T & S0 B O N9 0 b g DMSO and were
SQEdAreRaPaaRt #10% Anidess dertsiosuieneed ad hoe B0l pvetsx in example 2
and)biliboated vetbsanbydrousiMEGi (Rmesty isanboadel FyukackiaB4S NBO-groups

b OB i ieilRlraakied BeadsdragRlaced in a 15 ml Falcon tube,
compound stock solution (usually 100 mM in DMF or DMSO) was added

(final concentration 0.2-2 smol/ml beads) as well as 15 | of triethylamine
(Sigma, T-0886, 99% pure). Beads were incubated at room temperature

ErrmmlentsDomprlifavayof areheseheninisth Spmuel e’ Gapngimmobilized
ambhepyddopyifoidis HRGHadrs. Coupling efficiency is determined by
HPLC. Non 15 reacted NHS-groups were blocked by incubation with
aminoethanol at room temperature

This example demonstrates the use of the immobilized aminopyrido-pyrimidin ligand 24
for the identification of ZAP-70 from cell lysates of a human T cell line (Jurkat cells). To
this end lysate of non-treated and treated Jukat cells was contacted with the affinity matrix
described in example 1. Proteins binding to the aminopyrido-pyrimidin ligand 24 were
identified by Western blot and mass spectrometry (MS) analysis.

For Western blot analysis bound proteins were eluted from the affinity matrix and
subsequently separated by SDS-Polyacrylamide gel elecrophoresis. ZAP-70 was detected
with a general monoclonal antibody binding to the non-phosphorylated aminoterminal part
of the protein and in addition with a phospho-specific antibody (Figure 2).

The results of the Western blot anélysis show that immobilized aminopyrido-pyrimidin
ligand 24 preferentially pulls down a phosphorylated form of ZAP-70. The phosphorylated
ZAP-70 was only significantly detected from treated Jurkat cell lysates compared to non-
treated lysates.

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 ¢ ZAP-70
phosphopeptides were identified by mass spectrometry (Table 4).
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-32- WO 2007/137867 PCT/EP2007/004880 on the end-over-end shaker
over night. Beads were washed with_1 ml of DMSO and were stored in

WePRIeRaNGL at -20C. These beads were used as the affinity pagtes-ih 04880

example 2 and 3. Control beads (no ligand immobilized) were generated
by blocking the NHS-groups by incubation with aminoethanol as

1 qﬁfiin%%g above. 5 Example 2: Drug pulldown of a phosphorylated form of
LW e . . . . T . .
- ng immobilized aminopyrido-pyrimidin ligand 24 This example

JL%E&P QRAY FtesnthediserRintn ﬁmméo hilizget m@mi%@ygimniﬂgar{wr%pmer

t Wificati +0:-fr . e - ine.
et R A
#1840 tACthePlFRP R a?ﬁ%ylmrﬁﬁae?&}ﬁ@a REBAN PRI ORRhHhs density
bgimelingltdSthe Hretnapyridd-pyriteidrsligmbd Bt wermligentitrbiypsiesteliy were
u@i@ﬁaamﬂma@qlwqﬁm?mme(M%Azamiy@i&aiﬁxﬁthmmybwtamatysie x 10e6

telns e t ini i r ue . .

o e S SIS SRSy BN
RRAH R § GRr AP POLIREER HALCH Bl REl L vere Fozen in liguid
nioEgosshibeptedl aminotaimi®dlpart of the protein and in addition with

a phospho-specific antibody (Figure 2). The results of the Western blot

analysis show that immobilized aminopyrido-pyrimidin 20 ligand 24

roreierenially &fﬁﬁrﬁeﬁw Qirhesrhgrylatediiarm of 48R:dQodild: orthovanadate in

osphorylated ZAP-70 was only significant tected fr, ate
Bl R R Hre oS RSB RIY ARGRPni Y SR8y, Chapter
131 B A PEeSh p ey BiRiess SOy ey Senagne.). For cel
trpaoteins3Capiusddiby thevaffadyerh atridOweeess altitedtarrdseisegumsniting in a final
cSERAEsh SPSvRevass A degelalscieraspsis aSuiiable,arl RANSS 1o 1.2
X\gﬁég glﬁS?uf 0@% géj%egtagnc%&% ég-}%?lv eg{g&eolytlc digestion with trypsin.
ospﬁorf/?ated 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
Prgracatomefrpe3ermiatpetiiensequence coverage of ZAP-70 is shown in

D 4 ot D N dice (Sigma, #6508) at 100 mM final concentration in sterile,

distilled water and adjust the pH value of the soiution to pH10.0 with ¢.1 M NaOH. Place
the solution in a boiling water bath until the solution clarifies or becomes translucent. If
necessary, readjust pH to 10.0 and store the stock solution at -20°C. Avoid repeated rounds
of freezing and thawing of the stock solution.

Mix 500 pl of 30% HaO- (Sigma, Cat. No. H1009) and 375 pl 1 x PBS (Mix 1).
Mix 3.5 ml 100 mM vanadate solution (pH 10.0) with 31.5 mi 1 x PBS (Mix 2).

Mix 650 pl Mix 1 and 32.5 ml Mix 2 (Mix 3). Incubate Mix 3 for 10 minuies 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 MgCi2, 25 mM NaF, 1 mM sodium
vanadate, 1 mM DTT, pH 7.5. One complete EDT A-free tablet (protease inhibitor cocktail,
Roche Diagnostics, 1 873 580) per 25 ml buffer was added. The material was dounced 10



i0

15

20

25

30

phosphopeptides were identified by mass spectrometry (Table 4). - 33

WO 2007/137867 PCT/EP2007/00488Q _1. Cell culture Jurkat cells (clone
wibzdofiom&TCC, number TIB-152) were grown in | litre Spiggeinflaskmoasso

(Integra Biosciences, #182101) in suspension in RPMI 1640 medium

(Invitrogen, #21875-034) supplemented with 10% Fetal Bovine Serum

ﬁ&l@g/lsfs%ﬁh?e%ﬁaﬂ%aiwﬁ%%?%&&é&%&% @gﬂ g%%

c))(l{}:%eoGesc,:qH% lted for 30
For stimulation experlments ells were treateq wi ﬁfervana ate

TORRHIS O e A SRR W 8y Br b at E%@?ﬁ’oa@fcﬁni/ PAYG rerh oy Servall
ShAGubpesaeledy: hAhee stntivpteshtvfugatiorsiokfedr ittemsivel aceshifigze (UZ)-
pd¥ilhrbonkIB Sube fiBetmbio p36H 4 44A0sp Esell pellets Yredoozen4rC (33.500
ﬂ%ﬂ%%%%?%&ﬁéb%ﬁ?bfﬁ@%&&éh{a%&%%@%%%%%%g 1%%'3’“&'%%‘3{} 50 m] falcon

experiments cells were_treated with H202 treate m orthovanadate In
B P TRIBIE PRI B St JSHEpRStRYed Hrdiomansay Shitpisad) and samples
c@itwneiik 4P, Chadterotsnipeinabiaves v ereopoeprseih Vinicouipldiviogyimmediately
u2dA03r JRhHIMEIRY & Bens iNEquidaneetkdraaimeridnehal NFred was

added to 10 liters of culture medium resulting in a final 15 concentration of

30 M pervanadate. Jurkat cells were kept at a density between 0.8 to 1.2

3% 0e6 ceHs/nﬂI or one hour art1d then harvested. Preparation of
T%hv%a%%soéaﬁons%mﬁve‘ AN Sdate Sotone Bressive sodium orthovanadate (Sigma, #6508) at
SRR finak coRRSRiALANARaStHIBe Rl Fisklind waler g atiisttheRdiment)

value of the solutjon t I%—HO.O with 0. ‘}M NaOH.,.Place the solution in.a
BRI oA A oG SR i 50 ms

ohBruEEay, R SBflIst rFRY ferbeanB U btk Stk SiFREH alndeEisary for 2
heepeaitétCrdinads vt fredking drcibiih p ditiecsioniuwohs D BIBeS000055) and

v@gml/wtgzea ﬁaigysa,&%hl@gwf@@grim ﬁ?ﬁ%ib@é@&ﬁi, M da ﬁ Mgl iysis
mi. \ a 10N . WILI X

oA e RREEE SO U &‘é%ﬁ’xﬂ%?’fﬂ%& ST L IDE Sl e was
addeddhe TRBERRT 8L O LADRAIYES eER R iHandsths dralsarandretieand to 2

njysafege tube by centrifugation. Proteins were then separated by SDS-Polyacrylamide
electrophoresis (SDS-PAGE).

4, Protein detection by Westem blot analvysis

Western blots were performed according to standard procedures and the ZAP-70 protein
was detected and quantified by 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-Geschwendener et al., 2004. Quantitative, two-color
Western blot detection with infrared fluorescence. Published May 2004 by 1LI-COR
Biosciences, www.licor.com).

The phospho-ZAP-70 antibody {(pTyr493, rabbit polyclonal, Cell Signaling #2704) detects
ZAP-70 only when phasp'horylated at tyrosine residue 493, The general ZAP-70 antibody
(L1ES, mouse monocional antibody, Cell Signaling #2709) is directed against the amino-
terminus of human ZAP-70.
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30 Jurkat cells were homogenized in a Potter S homogenizer in lysis
buffer: 50 mM Tris-HCI, 0.8% NP40, 3% glycerol, 150 mM NaCl, 1.5 mM
wWi96ek4s4r MM NaF, 1 mM sodium vanadate, | mM DTT, phl-4/2p 538004850
complete EDTA-free tablet (protease inhibitor cocktail, Roche
Diagnostics, 1 873 580) per 25 ml buffer was added. The material was
dounced 10 -34- WO 2007/137867 PCT/EP20071004880 times using a
mechanized POTTER S, transferred to 50 ml falcon tubes, incubated for
5 roeinUestiiviceehd Masunsiewrbiaek0 min at 20,000 g at 4C (10,000
rpm in Sorvall SLA600, precooled). The supernatant was transferred to
an ultracentrifuge (UZ)- polycarbonate tube (Beckmann, 355654) and
rcl}g;cg{l 1h° lroat l%gtg%) at 4%333 50%5 e{;m in Ti50.2, precooled).
he sup ErTtant Was transrere agarn“t‘g a 50 ml falcon tube, the

aercy@rameaqeetémmér@&dﬁéeanméeéaaaﬁaaafgyﬁeawge@@ae@argnﬂ)uowmg
Sﬁgéeéur%%%%}%”g B s‘ﬂ%@n@row'{‘a?e{ GHlguot wex e%qeé’%f‘?% 24 Briefly, gel-

es were imme use OI’ ex’ eriments or ozen In
S?ﬂﬁfabf‘é’rpé?{a%ﬁ‘td}’é’é? ﬁzs%é?f’afrogb@eugeé UEBRHGIG BEA P&b%ﬁﬁé&ﬁ%ﬁﬂ%io mM
D38ptiarsb! meadenivith meanotitize &8 B6 Nt 200 suisagspdy pliiddmdwith 55
nEMPBHseREmWaia SqyiiRiRtadinshubgr@ne:inGRatathwiitha gelhe dark (30

t h
pe A T
Ié&t%d”ﬂrﬁﬁ%efér@%PTBtRﬂBB?cB L o h @B?Fé@h%@%)“&h&”f%‘bmm
Dageshen wathallowat Iysiprbededr oo rtdiouny 0. 359 N\ed0tiskteagern, Yollowbstquently

syfedisysis ufterwitichad % detergent. To elute the bound protein, 60
pl 2 x SDS sample buffer was added, the column was heated for 30
minutes at 50C and the eluate was transferred to a microfuge tube by
c%e trrfu ation. Proteins were tp arated t%/ % Polyacrylamide

atmé’p Bree%rléat(]gf)gjﬁr &E}a Poteinrastectiont by Western blot

cRNaNRls WesteralRls weate Faerfpa@ 30GOTGHAYAY g%er%@rdver%eﬂrm%g digest

A rotein was .detected and N ified by usin Cifj o
n%rnékoipr%%% PG5A30D T aAtioch). & ioHESCENl ey © 1 0%
fomus g DaifsmP s avie ewgge%r?a}adlﬁﬁfa?grﬁﬁﬁzeevete%f?é&mM acetic
atidCEOR Bissoidinde siitl id qdl i Hebisebka, kB A) Busor dicamiso figtmac®éid0; IMAC

material) and incubated for 2 hours at room temperature under gentie horizontal shaking.

Subsequently, the slurry was loaded onto a gel loader tip containing a restriction to hold
back the IMAC material. Beads were allowed to settie for a minute, then the solvent was
pushed through the column using a P10 pipette and collected in an Eppendorf tube. The
IMAC column was washed two times with 20 pul of an aqueous solution containing 250
mM acetic acid, 30% acetonitrile. 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 ul 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 cenirifuge (bound fraction, BF). Both
fractions (NBF and BF} were resuspended in 10 ul 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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provided by the manufacturer (Schutz-Geschwendener et al., 2004.

Quantitative, two-color Western blot dgtection with infrared fluorescence.
wikhlishesdMay 2004 by LI-COR Biosciences, www.licor.copdr3%3/a€ 004880

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 (LIE ouse o¢lan tibody; 11,
Pt e e e D nen e R A i ttimate
Dionpxy tyhigh Wazcslisestty faurisy Bbeyipoonmiotmiad OF B4, QTOF Ultima,
Qiekti¥iceio My dvtess) Speotrtnare (B 1DR ot iR )digpss thpaguiordemizegdides were
scPRASLPBILIRE BORYGRIsDGRE sapalaiecprRfelRaareedhicad Al ated below).

nd digested.in gel. essentially following. the, pr rcFr' b IR

S e T e S SR S e Yoot i
O-B%t@ﬂglﬁ\é"r’él'excised from the gel using a clean scalpel, reduced using

10 mM DTT (in 5mM ammonium bicarbonate, 54C, 45 min) and

subsequently alkylated with 55 mM iodoacetamid (in 5 mM ammonium
Thitarbopgiajiat shamderfipgemtiutesisthe dase (pr-iallvisejes)céleditbat the mass
s;?éa%{ls{@.ted proteins were dlgeste(_j in gel with porcine trypsin .

(Promega) at a protease concentration of 12.5 ng/l in 5mM ammonium

bicarbonate. Digestion was allowed to proceed for 4 hours at 37C and the

CUUIT WS SUDSTYUTTTLY, SL CH USTTTY O T o770 TUTTAH 1 J.4L
.Sa%&g‘nﬁlggoaration prior to’%ﬁﬁ%&“ Yy Mass spect'oﬁ?&er ?/ékﬁf;ﬂl plugs
Mére extracted twice with; 23 1 1% TFA and pooled with acidified digest
SYpEMatantsSampies wegg dried in a a vaccuum ggntrifuge and
esuspended in 10 pl 0.1% formic acid. Dried samples.were.resuspended
in30 gl of a water contairnif§ 250 mM acetic acid, 36%% acetonitrile and 4
ghBHOS-select Tron Affinitgdpeads (Sigma, P9740; IMAC 20 material) and
incubated for 2 hours-at-room-temperature-under-gantie-horizontal
s;l%gking. Subsequently, t1%(—)slurry was loaded onto a%la loader tip
cantaining a restriction to:hgd back the IMAC materifl. Beads were

zWW@, then-the-sotventwas F)%ichcd throtgh-the
¢catumn using a P10 pipette-and collected in an Eppendorf tube. The

IMAC column was washed two times with 20 | of an aqueous solution
containing 250

5.4. Protein identification

The peptide mass and fragmentation data generated in the LC-MS/MS experiments were
used to query fasta formatted protein and nucleotide sequence databases maintained and
updated regularty 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, 3551-3 567). Search criteria varied depending on
which mass spectrometer was used for the analysis.

5.5 Phosphopeptide identification
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25 mM acetic acid, 30% acetonitrile. The eluted fractions were combined
and dried in a vaccum centrifuge. Thigfraction is referred to as the

Woskoung fraction (NBF). Phospho- peptides were eluted fr]g)ﬁ/m(w/ﬁ&ssﬂ
column using 20 pl of an aqueous solution containing 400 mM ammonia
and 30% acetonitrile. The elution was repeated twice and the eluted

ractions were combined a ried.in a vacuum centrifuge (bound fraction,.

T T e B Aol B ey ion

SmﬁiJh{ﬁanmro%Immmgdwyg@eb&zmgfﬁwbml%trarréazgv@emh

pBotierniddiodoudrhpnBeREP antpbrtibe B (h2 s fedriviaisssspetito ayeigimotaia.
acquisition -36- WO 2007/137867 PCT/EP2007/004880 Peptide samples
were injected into a nano LC system (CapLC, Waters or Ultimate,

g lch was. dire upled either to a quadrupole TOF (QTOF2,
T%%%%\%%gg %é%ﬁbgégﬁ?czg? i?:romass) or ion trap (LCQ Deca XP) mass

TSpeteheiapRrplikte sveerRicat fataieehas: kR doBysieMAIsind A the human

PRI AANSOUBPRE DAY SONCITPEE AP IR I AR POLEMER value:
5% ac tOﬂItI’I|eFI£ 0.5% for[gc acl Qn%f? Ivent B was /0% acetonitrile in

TEEEOAT SRS DS80S SRS SANG P im were

partially sequenced within the mass spectrometer. 10 Time (min) j%
solvent A %.solvent.B. 0955 533928 355050 362080 4020.80 41

n{rRemenalinpsaipenerated HHHEEIGS
L-used.]

POhtideSG:A5 SER. beii@énvh?%ntification The H&a eté%g gwass and
etfifdiwere 15

lo_query.fasta formatted proteiniand nucleotide.sequence databases
Imaintaitted anéo 624.297 |1246.5791246.5590.02 |KLpYSGAQTDGK

2 241 251 687.349 {1372.684/1372.683(0.002 [LKADGLIpYCLK

3 283 208 628.966 |1883.876/1883.841/0.034 RIDTLNSDGpYTPEPAR

4 284 298 B64.899 (1727.783]1727.74 10.043 [IDTLNSDGpYTPEPAR

5 299 306 497.244 992,474 092469 10.005 [TpSPDKPR

6 485 496 691.795 |1381.575/1381.5550.02 ALGADDSpYYTAR

7 485 466 691.8 1381.585(1381.555/0.03 ALGADDSYpYTAR

g 485 496 731.792 (1461.5691461.521/0.048 ALGADDSpYpYTAR

9 604 612 571.749 |1141.48311141.4510.032 |ACYpYSLASK
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updated regularly at the NCBI (for the NCBInr, dbEST and the human and
mouse genomes) and European Bigiggaormatics Institute (EBI, for the

whmnansmeuse, D. melanogaster and C. elegans proteomepgdgiabamneshsso
Proteins were identified by correlating the measured peptide mass and

fragmentation data with the same data computed from the 20 entries in
the database usin f . ' j : '

E baseSNANIS eqliKae YA Yo Mal b AECORRpBRILINS ot
’?ﬂf‘(ﬁ% Proba 'lgilitty-ba\%ec‘?‘l pro{eilin ?%n?ﬁication by sege}chinpg sequence
databases using mass spectrometry data. Electrophoresis 20,

3551-3567). Search criteria varied depending on which mass

Thep oeersmatiesr wbthesaainpirdeparailindiganpRispivibpiraris was done as

ddﬁﬁ%ﬁﬁatmﬁﬂe WOc20h i3 TAGHIRCIN ERBPONLROA8885 Wab plate the elution

e,gggfﬂggﬁ%?&g{)m&pm%ﬂ%g peBtides was achieved by allowing

phosphorylation at Serine, Threonine and Tyrosine residues as variable

modifications in Mascot search parameters followed by manual inspection

of the spectrum to sequence assignments. 5 Table 4: Phospho-peptides
Elgfiompssay The phospho-peptides that were identified by mass

i t - oLl ~buiter c
AR U e SOyt st

62 o

Wi TR FBSEHS R RIS NN STPIT BBUEN A VAR K cRlargd). o o ¢
inP e pHge St redtiass e dshrgBn v riesir) drskedsk gbivaby, tbgnbeads were
eqBitiR0citin salue! bihdtd 801624 ODE M6 ETO424EPEEY R rotated for 30 to 45

mM&S&AQ R %ﬁﬁk@éﬁ%ﬁf@&ﬁ@%@%&%&@%@)%Z 4°C, After this
. LKADGLIpYCLK 3 283 298 628.96§ 18833731182%3%4:%@.01375 ated
RSB ARTPIREIEE BEABIGNYSY. 783 127 TAVLRS activate

kpRINSBE it PEPRR! 3 POYDEATFRRL @D 21T /egnl dho eparation of the
IYERSPIRR 6:485cABEdGA kxidip k38 BeaE1aRIINERa02were incubated for 2 hours
&—%PR@M‘@ AR ubatiSr $36 Qﬁé%ﬁ@%@ﬁé@éﬂa%’éﬁ@a@éﬁ by centrifugation as

ALGADDSYpYT 8 485 496. 7 2b14 1.5691461.5210.048 .

ey SRS s TG kg veshin sep o
bep weleAgwebated for 8 minutes on a ROTO SHAKE GENIE (Scientific Industries,
Inc.) at 4°C. After the third wash the beads were transferred to 2 mi columns (MoBiTec,
#310129) and washed with 20 ml 1x DP buffer/0.2% NP40. Once the washing buffer had
run through the column completely the volume of beads left in the column was calculated
(approximately 1000 ul). The beads were resuspended in 4 fold excess of 1x DP-
buffer/0.2% NP40 (4 ml) to generate a 1:4 slurry. For compound elution tests 50 ul of this
suspension was added to each well of a 96 well plate (Millipore MultiScreenHTS
MSBVN1210, with lid and 1.2um hydrophilic low protein binding Durapore membrane}.

D

To remove residual buffer the 96 well plate was assembled with Assemble filter and
coliection plate and this sandwich assembly was spun down for 10 seconds at 800 rpmin a
centrifuge. Then 40 ui 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 piate, 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 pi.
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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10 -38- WO 2007/137867 PCT/EP2007/004880 Example 3: Assay for the

identification of ZAP-70 interacting cpgégounds The preparation of the
wWaINIReRYFide-pyrimidin ligand 24 affinity matrix was done as ,geaGrbeiss.

example 1. To screen maximally 80 compounds in a 96 well plate the

elution 5 experiment is performed as described below. Elution assay The

affinity matrix (1600 |.of beads) was.washed ith 3@.ml | x DR-kuff ‘
ASAE Cai, RS TRELMIRUR NGRS A2 C BB s sporine
(Sigmared 40 adl Fpmbuibuer $BANCAA Gplbiochsitg Hherd Rk delipyor SB
200668 (iscard E2hFinaly utivd. Boaisalesd equiliteatedchin &8sniveinding0 % DMSO
(}*?%EE@VCQ%HQE Ryafgrip -é‘%’a&?@i&ﬂgﬂ@t@tm. rpa%@aﬁ%i?linurt]ﬁ%qmair (Fluka,

ROT KE GENIE, (Scientific Industries, In¢.) at 4C. After,thi :
caha Rt e e o T DS AR o Mebiiiyed in DO,
Coupmnddafe Smrstet dedrediution Qditfpéatemaporpiofaclution experiments:
P expiace i ailginsoddk g diihtiHgetiprdf@ratidnsafcihé :154itbateMadubite dor elution
cARSEHRR AaXPIRIR teBoageandtuiip dvsala ware-incubatedrfer, 8 bapre40).

at 4C. After the incubation with the lysate beads were collected by

centrifugation as described and washed three times with 25 ml binding
rhygiienAwingfash washing step the beads were incubated for 8 minutes

on a ROTO SHAKE GENIE (Scientific Industries, Inc.) at 4C. After the

third wash the beads were transferred to 2 ml columns (MoBiTec, 20

#31Q129) and. washed wit ml | x DP buffer/0.2% NP40. Once the
T\%%% ir?g%’ﬁé‘roﬁgf gr)ﬁ&%hggi%ﬂ the column completely the volume of

beads left in the column was calculated (approximately 1000 I). The

eads-were resuspended-in-4-fold-exeess-of-x-DP-buffer/0.2%-NP40- {4
Y RERFerare a 11RO Bompo FRIRNSARF 8ot s gy 115 x ysis
suspension was added to each well of 88 WA Sfate (MmillipBRITE
Vs BEEaHHT.S |, 251MEBVN1210, with di@akt 1.2um hydr@sifikel low
ratain biael [y I AN = o H| Lilm st ff. ") fa¥al
LCTI1 Tanty vula I IIIU.IIIUIdIIC). I O.I 1Tove lUblUUd.! %gﬂl fIIU JO
we V%‘TE\% was assen?glga with Assemblé fifter and_collection plgtle and
tiNEz€andwich assemblwas spun down ¥érmdseconds at BOE@ mp in a

REfuge Thenm 20[1p{ giution buffer (X BRI er0-2% NP0y 1

supplemented with the test compoundiwas added to the beads.. Test

Bty Sinds were preld&&dby diluting themb 50 ml

d

The 5x-DP buffer was filtered through 0.22 um filter and stored in 40 mi-aliquots at -80°C.
These solutions were obtained from the following suppliers: 1.0 M Tris/HCl pH 7.5
{Sigma, T-2663), 87% Glycerol (Merck, catalogue number 04091.2500); 1.0 M MgClh
(Sigma, M-1028); 5.0 M NaCl (Sigma, 5-5150).

Detection of eluted ZAP-70

The eluted ZAP-70 protein was detected and guantified 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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3o dilution buffer starting from 40 fold concentrated stock solution in
DMSO. The plate was assembled ontﬁlj]e collection plate, fixed on an

wePRengegincubator and incubated for 30 minutes at 4C at, 850598 /004880
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

Gce%t\ggijage ?t ac H%gga The tXP ical V {?6 eo&"o% Sei%c‘ﬂon with infrared

pproxima SWere stored The Bl0ates were

R Rkt T T Rl P
WO 2007/137867 PCT1EP2007/004880 As test compounds,
Aminopyrido-pyrimidin ligand 24 (see Example 1), Staurosporine (Sigma

NMQM&N KR SO Gk d Galhioohesmdre19)5ard 1938 indikifedequently
gpx@%%*}?ﬁ%}é’%ﬁ EA?%Q@%ECQHX\%'J CRPIROURSS A S ith 10,y of 4 x

|ssol in 10 a, cat.no 4 at a concentration of

100
Rfonias s %@%W@W&%%t%%é?i%‘é’&ﬁ%%%%é’ %Pmpheﬂol
bhhﬁ)sandoampbmhds vilicNgeonsbinlssadimsoibeahin BINS©O BoBahlghddaireppartus

(siead 3t 73064 Dikiion Lhitadwempaund fersalutien experiments:
Prepare 50 mM stock by diluting the 100 mM stock 1:1 with 100% DMSO.
For elution experiments further dilute the compound with elution buffer (Ix

DP-buffer, 0. séo R40). 1o P aration of buffers.T bE 5}i arat n of
s d5I95G erf2 ublétgm IS és)of o el cond 31 To ation with

Q%sgew@li@cmémfﬁﬁwéprmé;%| %HCR@ FIRPEGARN PS5 ﬁﬁ#ﬂt‘;m‘é rf@r slﬁ dypurs at
459% Q8B e MaE| 2 fibddg, mMrabbimbriaBbspha 5@ AMQ 5autitodia3u@gnizing

pifz@émswia%m Jﬁh&ﬁ&l&%@&?@%ﬁg‘%@wﬂﬁeﬁ%&mﬁﬂg @Qfs’é @{smge#zvoc;)
n (0] -all a € SO aline o
dﬁ%ltefis?l(){v%gr?gi%up % ISM‘gr ns F?ﬂq rtélgma V}? Eé’6 ‘5’659 /808 0.02%

SBR¥/cerol (Merck, catalogue number 04091.2500); 1.0 M MgCI2 (Sigma,
M-1028); 5.0 M NacCl (Sigma, 5-5150).

After washing the membrane four times for 5> minutes with 1 x PBS buffer containing
0.01% Tween 20 the membrane was incubated for 1 hour with the detection antibody
(Goat anti-rabbit IRDye 800CW antibody from LI-COR, diluted 1:10 000 in Odyssey
Blocking Buffer supplemented with 0.1% Tween 20 and 0.02% SDS). Afterwards the
membrane was washed four times for 5 minutes with 1 x PBS buffer/0.1% Tween 20 and
once for 5 minutes with 1 x PBS buffer. Afterwards the membrane was scanned with the
Odyssey reader and data were analysed.

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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20 Detection of eluted ZAP-70 The eluted ZAP-70 protein was detected
and quantified by a dot blot procedure lljsmg a specific anti-phospho

wel\ba7Qs3ptibody (first antibody), a quorescentIy labeled Sec{?@f’&@énomo 4580
antibody and the Odyssey Infrared Imaging system from LI-COR

Biosciences (Lincoln, 25 Nebraska, USA) according to instructions

rovided by, the acturer (Schut 2007
p‘% L?fé@f)é%ﬁ%é%a@e%c Wenaer % Zi;%%‘a uaﬁfl6 arfd 5uant‘ﬁed using a
sm@emmw%tm&mmm deteaiion ‘ﬂlﬁtﬁfé agiie PubfisHesrggponse

C2904obydniyio @ik BESLidATesavgenedical womnNiispeelivloseé . AlapMbiinpse 6B).
were treated with 20% ethanol for 5 seconds and subsequently 5 washed

ith 1.x buffer. Eluat s described above) were ined with 10
ARV DS o BoE T s TIh TEHCHCat Wi, compound
c@%@révcmm @ré‘iﬁ‘ﬁiﬁ%él‘dom@) Sdteh piidh %8 R Bigrsepartsstor another 30
minetebrahe with weBidRacded, blell dppatuecBoiaddinDib548)mndmatrix was
ad&@&hﬁ%%?%"\ﬂgﬁtb& miTRE: WHERT AeiRetien Qg%ﬁg)m?@ RELIBIhBinutes of

%nlborr?rc]) Wel’% rsgte 1li'leghﬁ a{,ﬁc%batlon (}1 SSG. tlng bU fegotelns
NPT BISE e BIShes Were melibare ours a P

wiie %Wﬁﬁdm,t&%&@aﬁ?mﬁw&%@%@mw ﬁmmeﬁmedaﬁmzﬁlf&ed and the
prhasghofyIA@d7Tyvesinktwesiduend O3:¢pTified03s radsbiiipalydionaluGed a specific
arigh@)i %ﬁ%@%&ﬁ@e%%%t&miﬁwlmm buffensginresssied curve
004, Pwead 29 and 0,0200 15, D3 Ater ashig e memB

Yotrtt or mlnutes Wih QS douffer ¢ Sc9nta|n|ng 0.01% en 20

the membrane was incubated for 1 hour with the detection antibody (Goat
Aamtragapisitd RDiie 86010V fdmith agyrirarhek (IGOR; didnted; tobGpooadindded to lysate
vQQ)@%@%S&x@cﬁf;ﬁlféﬂga?édﬁ%&U@Qﬂ@Eﬂ?{@lﬂdéﬂfﬁhaQ 104, Tween 20216k CZC15497

0 02% A e rane wa

g R D e PR W SRR S T g v

%B@%lﬁﬂ?ﬁé@%ﬁ%ﬁéﬁlﬁhe membrane was scanned with the Odyssey

reader and data were analysed. 25 Example 4. Compound profiling of
WARNGMigmel Rgheampounds by adding compounds to cell lysates or
Tjilx\é'qgﬁ%efﬂ;matrix as described in example 1 (0.3 ml of dry volume) was washed two
times with 15 ml of ix DP buffer, then washed with 15 ml of 1x DP buffer containing
(0.4% NP4( and finally resuspended in 0.3 ml of Ix DP buffer containing 0.4% NP40 (50%
beads slurry).

Preparation of test compounds

For in lysate competition stock solutions of test compounds were prepared in DMSO
corresponding to a 200fold higher concentration compared to the final desired test
concentraion (for example a [ mM stock solution was prepared for a final test
concentration of 5§ nM). 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% DMSQO.

Dilution of cell lvsate

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



10

15

20

25

30

35

This example demonstrates a competitive binding assay in which test

compounds are added directly into a_gﬁlkl)_ lysate or incubated with living
wellsohosthe cell lysate 30 competitive binding assay vario T/EP2007/004580

concentrations of test compounds were added to lysate samples an

allowed to bind to the proteins contained in the lysate sample. Then the

f it obilized nopyrid in d 24
R B SE MBS W (Bt LB LRGP bufer
Oﬁﬁér’fﬁe%éﬁ bgPo‘i’Pfiﬁ?{e%alﬁ%g Hrth BBl bhofesngablsieprotease inhibitor
ceeipaitfedfRurhthBihsmiei by canlsifugationeBoLsny ) 4das\AHAea00 A3 ZFmal NP40

05’&3}{55@910&’ @%ﬁ%s@@%%vﬁ@ ithen qluled:.and GeEe ‘3&&1‘3 flx DP buffer
P-7 antifie ecif tlbod

u in
081 jé‘é‘é%/ azﬁﬁred e%gctPon%% e ;ﬁ?g Y 8%/? %Onc?ﬁ’r’\tfé“mn of 5
oM EHEEFC 15497 was generated Wlth an IC50 value of 1.72 M
(Flgure 6B). 5 Alternatively, aliquots of life Jurkat cells were first incubated

IMBaYﬁﬂ%QPEWWQ?&Q%?ﬁ@h {Qﬁmrﬁﬁﬂ% Eﬁﬁxand then treated
vanadate for. anot er e cells w
wa;r\?gs ed ce Sat ggovr\l/teallrelm 9 (Tﬁhné #in? yC%a?I’IX Eéezg(l.l%gc; thuted

iy RSB B B?Btéﬁcﬁslﬂef &f&m@tegfeéo%ﬁo@na“hﬁnapgé of the affinity

nmminytestbithinoubabdred theivephiydateyvintidind iatfiityivatrixdidedaadsncubated

fovithEhe sapisies: WGW&IPS‘%@&p@fo%db@&HP fhenlysate e by ccntrlfugatlon

bSSH&rgi* qation, e?é’éi” j%'%% YeseJhen %elil;[t%qgém the RIS er'? 4xNUPAGE
0 was detected antfied as descrined abave usin cific

LiriBoy g it e @H%%%Var?ﬁﬂ%ﬁ%@?d%t%&héH\’é%fémﬂm@alr@ ) ,&%s'é H0).

response curve for compound CZC 15497 was generated with an IC50

Db f .62 5N fielgigd B zlaEpAq@omparison of the results of both
V@Qs%%gpog§ \(.Eelr% gr %}ﬁdceﬁ%% v Slm % t(:f‘esv i ht?)e ZAP-70 protein

compoun incub va ues for

Ey Etesiey a&%m&aﬂﬁadamﬁ@gzwefeﬁaﬁae&%ﬂ&wbﬂ% @simsBUARtbody),
adpuciicatithinebeiutedomitary ARIT@ Kimabthb Qidystayithftakd 2Miashingeof from

Lafihty Biatheddee @Iftﬁ@%”ﬁéﬂ&@l&dmmm mme&u@}&lmﬁefvm!d by the
%%ﬁf??%‘a SR e e SR i R
LIRS aeaﬁeﬁﬁnéebawpwm L w%) Biosciences,

www licor.com). For the detection of Lck an anti-L.ck antibody was used (Upstate 3A5).

Protein eluates were separated in SDS-Polyacrylamide gels and then transferred to a PVDF
membrane. The membrane was incubated for one hour at room temperature with Odyssey
buffer to block non-specific binding. After a wash the membrane was incubated for 16
hours at 4°C with the anti-ZAP-70 antibody {rabbit polycional 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-Lek 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 finaliy shortly washed with PBS buffer to remove the Tween 20.
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25 Preparation of test compounds For in lysate competition stock
solutions of test compounds were prep d§red in DMSO corresponding to a

“gpg(fgqﬁggher concentration compared to the final desired 88 xpago7/004880
concentraion (for example a | mM stock solution was prepared for a final

test 30 concentration of 5 M). This dilution scheme resulted in a final

DR SOERIESAIONSL Gt £0ra00Rl SXPUMNE 0P  brce At

a butfer CoRtamin O'was ffed
V§5ﬁ*ﬁ5lé§ Ot GB35, Iﬁﬁg@'ddﬂgﬁon of cell Ivsate 35 Cell lysates

were prepared as described in example 2 from pervanadate treated Jurkat

xn%ﬁuﬁno@&ac%ﬁyc%%m@s@f@&ﬂbm'yéémwﬁ%ﬁeaﬁaw . 50.00028bn  with the

) E‘In was th € dina 7C ater pbath and then kept at4C. Tothe

e OHeVOTte o BP-tottatt Ing -42- WO 2007/137867
F@@PXEPWMMEB@ iﬂl@mqﬁmmt@ﬁtbmpﬂ%b@f%pmm%ét a 5000 fold
higiubitonciaseticed dondued of D Ribifesied 2Bsnt@fdenBRibuffEhe final DMSO

cSURIAING 4Rt N 4QikR Lediah {ARletpaleasgdhibitor cocktail from

Roche Diagnostics, catalogue number 41647) was added so that a final
NP40 concentration of 0.4% was achieved. The Iysate was further dilute

gl dalhguitw d B 1Hife v 8l enat s Tsidye NP 40 180 eghrsralhwseciisind ieith the
caapbatd faalprotein cencastmhosnahbona (il was, dchigxedoftubdationi t pM,

O‘E:):fSOEf‘n I\/Y%?:E%O’r‘gtﬁ tﬁﬁifﬂgﬂ‘:}@@%%ﬁ%&fﬁgﬁd&g&égﬁ% dé]ltf}ﬁ%é‘é& '36@1%%0 uM
P%Wgéf TORE SHEGEa) PULHS R Tor R PRRCRERO A THERPOS appons see
XML Zon FRB0\Tith aplés Mﬁf?obﬁtﬁiéﬂeénﬁﬂéﬂ)ymeﬁmmmr@aﬁa dasgydd above
andldiel affchityCuiaated wior advdnareohdesr ot d@nﬁ(&qrrs&mramrboﬁﬂdeto the test
cHi38 Ql&lggxmfmeqkyc o0 rﬁ?{;&x %ﬁﬁeﬂgﬁgﬁh@QHHQﬁﬁ%%ﬂﬁlW%ﬁi thx at 4°C
X
R P00 06 11 BRGaaar (57 1795 ) 5‘65%% The
besdtind meq%mméa%le%f\wﬁp%ﬂm&aﬁnq%@%@ﬁépﬁm yifer (25 pl
4aNodw(Hg oSt e frofeddrestagdiths20P77Q preteinM Dithiothreitol (DTT);
22.5 pl H;0). The presence of ZAP-70 in the eluate was detected and quantified using
specific antibodies and the Odyssey infrared detection system (Figure 7A). For the
detection of Lek an anti-Lek antibody was used {Upstate 3A5). A dose response curve for

the interaction of compound CZC15497 with ZAP-70 was generated vielding an ICso value
of 0.65 uM (Figure 7B).

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 .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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was detected and quantified by using a specific anti-ZAP-70 antibody
(primary antibody), a fluorescently Igggl_ed secondary antibody and the

wadyssey-tpfrared Imaging system from 20 LI-COR Bioscienggs, feieMhisse

Nebraska, USA) according to instructions provided by the manufacturer
(Schutz-Geschwendener et al., 2004. Quantitative, two-color Western blot

thd%%%i%n \(’)vri&gnia?.fr?'ﬁ%drgféggg So %& Esuglxiesagﬁgey ?é’ g%ﬁ&%& |5?Qﬁe after cell
%losue ces, www.licor.com). For the detection of Lek an_anti-Lck

stpiiBBenr W BiacalpstemResAbs e sieasai artodaring dpa fanegiand Fluo-
4 BRS{ROhtactydhMitedgel Bandihen. RaNEléNBT ic8d TBY DRneasynbiametracellular
c?';‘édﬂ@dﬁkb&ﬂ#@ Maiﬁm&e@mq@em?@ga@& @t.r?ow;mafﬁu@wmmcenm
sse utfgr to block non- Ific_binging. After e :
cav%és m?éts)g%cﬁ or fég) Fours alfr% Wit tt%%%ﬁ%ﬁ%@%%%%ﬁé? EZLbn’ o8.1-
9.8dR:clehaMien&aydtelel at phosphoTyr292 obtained frrom Abeam;

dilution of 1:1000 in Odyysey buffer with 0.2% 30 Tween 20). For the

detection of Lck an anti-Lck antibody was used (Upstate 3A5). The
CaneilRaT WAL RREARashed four times five minutes with PBS buffer
Inspppishentisdshvitid Od dertiedein 2l Absresnidme rictdion asmisodieir stability.
Tirbalnd withhacuatrscenalyganamidsacadnon)unctionmwittothedyssaywell as

infrared i ' yste ¥l jze uanij ojel s(/RD. :
o OGS O Y B B N
CQTP BRSoR FIRIL AT ST Y 255 HWBIFihcubation at room temperature).

Again, the membrane was washed washed four times five minutes with
1 PB&huffewstpsenmeaditadnyvitie ubfoel whamdancEnabyy sty wiasheshtrols.
R R NPT SRl MU il oo
DT B8 TG TFeORTEISH 35 ORI T8, Topdicon tbe
angikill vt 38 or BB SWRGESMESIWOTRS). SreprfagpasiEmykargain.
3iNRufiabendvid theld affiniEvangiandideiectias pipraigine Roc@ealniration not
1dbRAIMeRALS gogk fElUiansOf thedest CamPRIRCLWErEIRESR2TEd lfal0fhe  cell

fold higher concentration compared to the final desired test concentration.

Y& BRISS W AffAtion in the cell culture medium was 0.02%
4phasnte g oiKamest caltaresdadited o dnansd, Ecremsity 10150H9 frs 20 samples)
irce sy ml) Rukxen netatadl lighvwie RBSRPe0RdocCRC L5487 at wdtious

55 PRGHRL A1IRRSERAC YW mbCoMiM 1 938 Y iyl MHuronic B-127 (20%). 5 ul of Fluo-
4 are needed per 107 cells.

6) Prepare a 1/10 dilution of this mix with PBS-CaCl; (in the dark; for example 5yl Fiuo-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 fubes.
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0.037 M and 0.012 M) for 30 minutes at 37C and subsequently treated
with 30 gM Pervanadate for another %g minutes (for the preparation of

woslpnasate solutions see example Then the cells Werg,panesiBMhoasso

cell lysates were prepared as described above 15 and the affinity matrix
was added in order to capture proteins not bound to the test compound.

After 90, minutes incubation.of the cell lysate with the affinj afrix at
Bt T LBl RO D S LG i 18 FCS).
Dugingifog) atrohimerréeRsenaks sur (b ibm 8 ove y erIcder Vinthlispdyor R i order to

waanekenisated sample buffer (251 4xNUPAGE LDS Sample Buffer,
1i5‘¥§iys%9§éhd\!f@9é?178e%é L4 MeRithiethreital (07,0029 A% 2dddeMatldifor 1.5 x 10°

ég gs?fnce of ZAP-70 in the eluate was detected and quantified using

¢ B‘e ic antibodies and the Odyssey infrared detection system (Figure

IPARiFwbHe Woackich 681 GesisntLERA B JHY Wadist #rdgsiseently. The

c@Amud dasdaesp onseringyvE dop sthepleteraction ofrgenpoe ndtiBZE15497

1\%%5%1%0%@&%%% ?%}ﬁgééag@{g l%ﬁ%&fkﬁ@é&&%ﬁﬁkgﬁw@mh is
xample 5: Calcium reglease a in Jurkat ce nsistant wi

o A RIS 2300 DB T e Taroh i U0 e e from one

CTRRTHRENG aleiLiRe reIbsE TRIGh PO iR LB R g TEREIRLRIRHIGH REsge cell

piphretion0.24 M (Figure 8). Assay principle The development of

18par hRyaRes Ak ik ReASRIsLABR IR BR GRBGE Aok @St in the

intra%glég artfree Calcium ions in single living cells. Cells are first loaded

Pt A celﬁapeéo’rmeable Ca 2+ -sensitive dye, then the test compound is

18HHEENEtha Rprepmendrd ation it ol Hee e RTtaerRapge to the ant-
Chitia@B3tantisokpshiettifdeftreedat acquisitian drof4a:iWD3 dilution (0.2 pg/ml
ﬁ%QQ 72&_:@ 3% g%ﬁ‘t-lé/ER&@f Q7 @065 8?@&0? dowisy t?’!ﬁeﬁ gmeﬂﬂ&ﬁgﬁﬁdoﬁlix gently.
+ is measured as a function of, time, [.ce u . Thi ds of
iR TS I8 RS EE A, 8 seoops o
e hrEAB AT SR FPEEIoT SBUREAPE1 71 BeETTERTE A P rescence
shbelihtraceliaftaer Cadwmigoncentration in Jurkat cells (see also June et al.,
139V easurement efiintracalidaiinalaivnatiansibycHgarsykemstimidites before
Fg%rée&ttaP&[gqt%cS%l%ri}n Cytometry (1997) Unit 9.8.1-
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 Coliection (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 | 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 [ ml of ready made 1 mM solution in
DMSO and stored in 5 pl or 7.5 ul aliquots at -20°C).



9.8.19, John Wiley & Sons, Inc.). Ca2+releasse assay protocol In general,

cells should be handled in the shortesjfime possible to assure their
wibadallity 378@-Therefore the preparation of all materials in advapeg:is,highYese

recommended as well as using any incubation or centrifugation time to

prepare the next steps (e.g. preparing compound dilution or starting the

ymete ndicating,t umber-of sampl 0

e S o SR 8 Lo B 20
S%‘kﬂ’fl&“ﬁﬁ&?&en culture for 5 minutes at 1100 rpm. Discard the
PBEderbhtate(Pothiberrd404pdied cell pellets in a single 50 ml Falcon

AlbeDaraHBbap (T8 sohil e PBRCabdiZgnuithalbm(DS). Centrifuge
in.: N I ith PBS- 1 ithout
B e R e U

Prepare an adequate dilution to evaluate the cell 20 concentration and
Egwmpmeattie cells. 4) Separate the volume of cells needed to be loaded (for
FRYanRigmesr q@llsfor-BOckaiple A 0se Hebi) Falgor duie e kbWl Tree Star,
h}gﬁS-CaClZ 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 | of Fluo- 4 are needed per 107

cells. 25 6) Prepare a 1/10 dilution of this mix with PBS-CaC12 (in the

dark; for example 51 Fluo-4 + 5| F-127 completed to 100 I). 7) Add the dye

solution to the cells. Do not load more than 30 x 106 cells per tube. 8)

Incubate the sample for 30 minutes in a cell incubator (37C, 5% CO2). Mix

from time to time. 30 9) During this time prepare the adequate test

compound dilution in PBS-CaC12 (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 FAGS tubes and distribute in the

corresponding tube 30 t1 of the compound 35 dilution or only buffer for
the control tubes. -45- WO 2007/137867 PCT/EP2007/004880,
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11) After 30 minutes of incubation wash the cells twice in PBS-CaC12
(with 10% FCS). During the washing steps make sure that the flow
cytometer is already "ON" in order to warm the laser. 12) Resuspend the
cell pellet in PBS-CaC12 (with 10% FS) at a concentration of 1.5 x 106
5 cells/MI. 13) Distribute 300 pl of cell suspension into the FAGS tubes
and mix gently. The compound incubation is starting. Keep samples at

Clai@@m temperature in the dark. 14) Open the settings of the cytometer. It is

L

advised to have a template ready which is used for all measurements.
Settings of the machine should also be the same from one 10 experiment

to the other which permits to evaluate the reproducibility of the cell

preparation £5)the enifinatiduenttdiBFlriveitpioppeatiovonltisemprising the
cytg{’glgg%@ Cells should fit in the pre-defined gates. 16) During the

compound incubation time, check also that cells are responding to the

anti- 15 CD3 activation as expected. Set a timer at 8 sec. Add 6 | of

antkC D eliidiicha0rRtgimibréirantiand enirigisraiphasabionpatest S/ 8ilution
(0.75 pg/ml final) and mix gently. Incubate the samples in water bath at

37C . while rtln er. After 8 seconds, of ibation, a )
et SRei o 200 SEGHE A Gt s O TS Lo iy
appear @ftefIcHpigehonyi7- Mﬁﬁ‘é%%hhﬁﬁﬂ%@@%%%%%ﬁ@m iged ona
at rooms&idh p@ﬁpﬁﬁ@ﬁ&mmﬂ&mb&%ﬁgﬁﬁ tlataacguisitior’48) Data

acqu's' g?p SAMPREEE Fhaid Be qulﬁaﬁ%wve'y
etter repr

19) For cibility, make shure that data for the loaded cells
are achn@&aRmHWélﬁ'gu%‘eZS DRISAAN) ?@%@‘lﬁ%ﬂi P EBiSS the

FlowJo(r) software (Tree Star, Inc.). Cell culture The Jurkat cell line J77
was obtained from American Type Cell Collection (ATCC) Jurkat cells

werd mEIREHEE SRR PNA-DeRomsdhirPhemynIar) 218 78-dighioro-phenyl)-1-

supplemediteth Witti1 30nhpathinaditivated feitheahsadamd GAISGrefmplex with a
10270 JgQ@e C(5§q5§5lt‘lyffdataﬁlﬂiatct|vated by in water bath for 45 minutes at

d) determining whether the compound is able to separate phosphorylated ZAP-70
from the immobilized 7-(4-Aminomethyl-phenylamino)-3-(2,6-
dichlorophenyl)-1-methyl-1H-[1,6]naphthyridin-2-one.

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.

The method of claim 3, wherein separated phosphorylatred ZAP-70 is detected with
an antibody directed against phosphorylated ZAP-70.
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Reagents Fluo-3, AM (Molecular Probes, F14218, supplied as | ml of
ready made 1 mM solution in 35 DMSO and stored in 51 or 7.5 pi aliquots
at -20C). Fiuo-4, AM (Molecular Probes, F14217, supplied as 1 ml of
ready made 1 mM solution in DMSQ,and stored in 5 1 or 7.5 | aliquots at
-20C). -46- WO 2007/137867 PCT/EP2007/004880 Pluronic F-127
(Molecular Probes, P3000MP, supplied as | ml of ready made 20%
solution in DMSO). PBS-CaCh-MgClI2 (Gibco, 14040-91). Anti-CD3

antipod a 57

RN ST AR v
Flofh @A Y#@%&ﬁﬁ%@hﬂ%fﬁﬁx@@éﬂ?ﬁﬁﬁ%ﬁ P|8M&??E%fﬁf\¥9&?% LAP-
(Trge.Star, Inc.). - 47- Claims 1. A method for the identification of an

ZAP-70 interacting compound, comprising the 5 steps of a) providing a

protein preparation containing phgsph fﬁé/at d ZAP- 70 b contaatlngrégrelsmg the

(2,6shddro-phenyl)-1-methyl-IH-[1, 6]naphthyr|d|n 2 one immobilized on
a solid support under conditions allowing the formation of an 7-(4-

A henylami 6-dichl
TP AT SR R BEARU AL AP DA L £ 8 O

incubating the 7- (4-Aminomethyl phenylamlno) -3- (2 6-dichloro-phenyl)-i-
methyl- &dﬂdclmﬁgrta@@myéidipr&;mﬁmpdﬂﬁsphorylated ZAP-70 complex

ith a ngcom d.a
S S O I P e
7-(4- Arﬁh@@%}?ﬁ]‘!ﬁﬁéﬁﬁmﬁg}n@ }Ged on a solid support and with a given

compound under conditions
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dichlorophenyl)- 1-methyl-IH-[ 1,6]naphthyridin-2-one. 2. The method of
claim 1, wherein step d) includes the detection of separated
phosphorylated ZAP-70 or the determination of the amount of separated
25 phosphorylated ZAP-70. 3. The mgthod of claim 2, wherein separated

phosphorylated ZAP-70 is detected or the amount of separated

phosphorylated ZAP-70 is determined by mass spectrometry or
immun@ﬂ@tﬂﬁﬂ&ﬁerm@ﬁﬁ@dﬁn%@ﬂ; Thermethashefielaiphsh Whehain-3-(2.6-

onet dh*’;p D S R PR R

separa BSERENFIAtEBZAP-70 is detected with an antibody

recognizing a phosphorylation at position 493 of phosphorylated ZAP- 70.

5 6. A method for the identification of an ZAP-70 interacting compound,
compisieigoties &t@p%faﬁrpmﬁmﬁgthhmﬁ%éﬁa}m%éhmﬁmgenm 1-
phospheiate AR flp i@k dertasiing fhesproteiapdeparatiorsifiex formed
7-(4- Amln et pyl phenylamino)-3-(2,6-dichloro-phenyl)-1-methyl-IH-

[1, 6]nap?1tshﬁ| din-2-one immobilized on a solid support and with a given
compound under conditions - 48 aIIowmg the formation of an

7-(4:A ethyl-ph 2 hlosorghenyl)-1- LI
e A eI A0 e D
dete@ﬁ@mm(h@ﬁmmﬁiﬁ ﬁy %ﬁw@xk@%ﬁa}@@ §:-

methiybiiinibS]aanhthysicting 10061~ Ghaspherdatet &AR-FRosphapiéated ZAP-70
formgoqnmegep b).

The method of any of claims 6 or 7, wherein steps a) to ¢) are performed with

several protein preparations in order to test different compounds.

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 7-(4-Aminomethyl-phenylamino)-3-(2,6-
dichlorophenyl)-1-methyl-1H-[1.6}naphthyridin-2-one immobilized on a solid
support under conditions allowing the formation of an 7-(4-Aminomethyl-
phenyiamino)-3-(2,6-dichloro-phenyl)-1-methy!-1H-[1,6]naphthyridin-2-one —
phosphorylated ZAP-70 compiex,

¢) contacting the other aliquot with 7-{4-Aminomethyl-phenylamino}-3-(2,6-
dichloro-phenyl)-1-methyl-1H-[ 1,6 jnaphthyridin-2-one immobilized on a solid
support and with a given compound under conditions allowing the formation of
an 7-(4-Aminomethvl-phenylamino)-3-(2,6-dichloro-phenyl)-1-methyl-1H-
[1,6]naphthyridin-2-one — phosphorylated ZAP-70 complex, and
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7. The method of claim 6, wherein in step c) said detecting is performed
by 10 determining the amount of the
7-(4-Aminomethyl-phenylamino)-3-(2,6-
diehlorophenyl)-1-methyl-IH-[1,6]napkghyridin-2-one - phosphorylated
ZAP-70 complex. 8. The method of any of claims 6 or 7, wherein steps a)
to c) are performed with 15 several protein preparations in order to test
different compounds. 9. A method for the identification of a ZAP-70
inteyact eelalolfisy ; roviding. .
aIiq@té%%gﬁgﬁﬁgmﬂgreparatiﬁnggg%ﬁﬁg%%%ﬁﬁpgé%t%%g %ﬁglyg’%ﬁ B?
contactﬁ%@‘@ﬂf@péﬁ?&ﬁgf Wﬁﬁ%%klﬂ?{ihé}ﬂﬁlfgﬁfmﬁ Hitafino) PR orRor yidted ZAP-
dichlordithemybied dmathglitghs6inaphtiyridin-2-one immobilized on a

solid 25 support under conditions allowing the formation of an

R N ARl ARG o hin

the stheréliquot with 7-(4-Aminomethyl-phenylamino)-3-(2,6 30
dichloro-phenyl)-1-methyl-iH-[ 1,6]naphthyridin-2-one immobilized on a

solid SupPAtian S AN D SRR R RSPBR R B AN e

- 7-(4-Amitheinkeryiepehiiamiho)-3-(2,6-dichloro-phenyl)-1-methyl-IH-

[1,6]naphthyridin-2-one - phosphorylated ZAP-70 complex, and - 48a d)
determining the amount of 7-(4-Aminomethyl-phenylamino)-3-(2,6-
dichlorophenyl)-I-methyl-IH-[1,6]naphthyridin-2-one -phosphorylated ZAP-
70 complex formed in steps b) and c¢). 5 10. A method for the identification
of a ZAP-70 interacting compound, comprising the steps of: a) providing
two aliquots comprising each at least one cell containing 10
phosphorylated ZAP-70 - 49
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12.

b) incubating one aliquot with a given compound, c) harvesting the cells
of each aliquot, 5 d) lysing the cells in order to obtain protein preparations,
e) contacting the protein preparations with
7-(4-Aminomethyl-phenylamino)-3-. 49 .
(2,6-dichloro-phenyl)-lI-methyl-1..H-[1,6]naphthyridin-2-one immobilized on
a 10 solid support under conditions allowing the formation of an 7-(4
Aminomethyl-phenylamino)-3-(2,6-dichloro-phenyl)-1-methyl-IH-
[L6JaPhinAigins 2008 i Aos RO HatackGAR A complex, and f
determining the amount of 7-(4-Aminomethyl-phenylamino)-3-(2,6 15
dichlorophenyl)-I-methyl-IH-[I,6]naphthyridin-2-one -phosphorylatedZAP-
70 comimexcionpébkinedact ediduaiqntep e). 11. The method of any of
claims 9 or 10, wherein a reduced amount of 7-(4-

Aminomethyl-phenylaming)-3 -(2,6-dichloro-phenyl)-1-methyl-1 H 20
[1,6{31a&§ﬂ¢rit§ﬁ1gﬁﬁgﬁ% 96%%%8%%%&8%" RP7E %c%%oaséx formed in the
aliquot incubated with the compound in comparison to the aliquot not

incuhateghnittiihercorpoupttpdicaieswitat ZARfisomtahyephblyéamino)-3-

f,?{?@";t?%—é%hﬂgﬂ%%ﬁw 1of A0y helaiMg £ hEseiRNE AAUAL on a

Aminonielif pmesyreesnesmsigossdallntsies she fmatieraiying- (4-
[1,6]naphifiyidiatybnken phosphbiAdtéciRARBEpbomplex is-teteiiined

by SeD?{?éi‘ﬂg l&gﬁﬂi}ﬁrﬂaﬁdzﬁ%%%%éh%wwe& and
7-(4-Aminomethyl- phenylamino)-3-(2,6-dichloro-phenyl)-1-methyl-IH-[
1,6]naphthyridin-2-one and subsequent detection of separated
phoSphdeptateitiza Ry dronsubse i3 dateimindionlomine amant of

se paratggmlg@glpf{}g%aieglgﬁﬁ: 70-%Rhsmethne fglaimphsphereied ZAP-
phosph%r late ZAF-?Oi .dete te;‘%{otnqg amount of ZAP-70 is

determinéd %ri}l?‘}%sso rsnpl)eéc fore ria/ oHiPmunddetection - 49a methods,

preferably with an antibody directed against phosphorylated ZAP-70,

preferrbiyewith ansantitetiracogrizingwhphasphedyetibmaiyposifioh(493

of %}9}? gn%@&%ftlg&%n%ﬁ)éggno)-,’i-(2,6~dichloro-pheny§)-1—methyl-EHn
[1.6]naphthyridin-2-one ~ phosphorylated ZAP-70 complex formed in the aliguot
incubated with the compound in comparison to the aliguot not incubated with the

compound indicates that ZAP-70 is a target of the compound.

The method of any of claims 7 to 11, wherein the amount of the 7-(4-
Aminomethyl-phenylamine)-3-(2,6-dichloro-phenyl)-1-methyl-1H-
[1.6]naphthyridin-2-one — phosphorylated ZAP-70 complex is determined by
separating phosphorylated ZAP-70 from the immobilized 7-(4-Aminomethyl-
phenylamino)-3-(2,6-dichioro-phenyl)-1-methyl-1H-{1,6naphthyridin-2-one and
subsequent detection of separated phosphorylated ZAP-70 or subsequent
determination of the amount of separated phosphorylated ZAP-70.

13.  The method of claim 12, wherein phosphorylated ZAP-70 is detected or the

amount of ZAP-70 is determined by mass spectrometry or immunodetection
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5 14. The method of any of claims 1 to 13, performed as a medium or high
throughput screening. 1.5. The method of any of claims 1 to 14, wherein
said compound is selected from the group consisting of synthetic
compounds, or organic synthetic drugg, more 10 preferably small
molecule organic drugs, and natural small molecule compounds. - 50 16,
The method of any of claims 1 to 15, wherein the ZAP-70 interacting

- COMARALAL iprefdatty AR Aibiiarbddy Thesnathedet ahysphetaimadlZIQPL80,

wherein the solid support is selected .from t. onsisti
o R SRR O S AR SR Fhos o
sepradeyyiates ZellulBse, and ferro- or ferrimagnetic particles. 18. The

method of any of claims 1 to 17, wherein the 7-(4-Aminomethyl-

14.!0hi%%é%ﬂ@l}x%h%‘ﬁ%n@'%&!ﬁﬁ%‘@Q%”Y@,‘Eaé’?i*@%ﬂv)éa"és'hjn{%hlaﬂmlﬁ&igﬂﬂﬁe%%ﬁpm

is covalently coupled to the solid support. 19. A method for the
purffiégtidRtof phosphorylated ZAP-70, comprising the steps of a)
providing a protein preparation containing phosphorylated ZAP-70, 15 b)

15 confagtingdhe BrofeinPrenalation withwideAnunometbylnhensdaninniem the

(2,6-dichloro-phenyl)-1-methyl-IH-[1,6]naphthyridin-2-one jmmobilized on
o SERRB S TR B AT She TR B Art g o
Amiprsfazsthyl whdhpiahail) S g dicibrong merypl smabtmalacuipcompounds.
[1,6]naphthyridin-2-one - phosphorylated ZAP-70 complex, and c)
separating phosphorylated ZAP-70 from the immobilized
7-(4-Aminomethyl- phenylamino)-3 -(2,6-dichloro-phenyl)-1-methyl-1 H-[
1,6]naphthyridin-2-one. 25 20. The method of claim 19, further comprising
after step c) the identification of proteins being capable of binding to
phosphorylated ZAP-70. 21. The method of claim 19, further comprising
after step c) the determination of post- translational modifications
phosphorylated ZAP-70. 30 22. The method of any of claims 19 to 21,
wherein after step c) either the
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16.

17.

18

19.

20.

21.

22,

phosphorylated ZAP-70 and/or the proteins being capable of binding to -

51 phosphorylated ZAP-70 are characterized by mass spectrometry or
immunodetection methods. 23. The method of any of claims 1 to 22,

wherein the provision of a protein preparation 5 includes the steps of
harvesting at least one cell containing phosphorylated ZAP-70 and lysing

- the cell. 24. Use ofthe

7-(Ahermivedroe i dpheiylidmdriole 3162, 64dichiorive @yePya)- infenathyf kdmpound is
[1,6]naphthyridinsgspne for the identification of ZAP-70 interacting

compounds in 10 virrU. 25. Use of the ‘
7-(4-Aminomethyl-phenylamino)-3-(2,6-dichloro-phenyl)-1-methyl-IH-

[1 oJhaphxtHyrdin. @@ né firthsel parificatiberofnphosphésuared BARlRged from the
%}ﬁﬂ%&éﬁﬁs@ Nfedad-taddied sddz.Calfhame Atuds €120 S-activated

for th§| entl tlon of %AP -70 1 teractm%Bt moIeclzC les and for the

purﬁf@ ?15 Eﬁ 'FB %’ﬁfa B4y WT@) eTels? TB[ £170> Patentin’

version 3.3 15 <210> 1 <211> 12 <212> PRT <213> Artificial 20 <220>

<22Bmpeatide dagmentisidG0Ptd 17, wherein the 7-(4-Aminomethyl-

phenylamino)-3-(2,6-dichloro-phenyl)-1-methyl-1H-{1,6Jnaphthyridin-2-one is
covalently coupled to the solid support.

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 7-(4-Aminomethyl-phenylamino}-3-
(2,6-dichloro-pheny!)-1-methyl-1H-[1,6naphthyridin-2-one immobilized on a
solid support under conditions allowing the formation of an 7-(4-
Aminomethyl-phenylamino)-3-(2,6-dichioro-phenyl}-1-methyl-1H-
I1,6naphthyridin-2-one — phosphorylated ZAP-70 complex, and

¢) separating phosphorylated ZAP-70 from the immobilized 7-(4-Aminomethyl-
phenylamino)-3-(2,6-dichloro-phenyl)-1-methyl-1H-[1,6]naphthyridin-2-one.

The method of claim 19, further comprising after step c) the identification of

proteins being capable of binding to phosphorylated ZAP-70.

The method of claim 19, further comprising afler step ¢) the determination of post-
translational modifications phosphorylated ZAP-70.

The method of any of claims 19 to 21, wherein after step c) either the

phosphorylated ZAP-70 and/or the proteins being capable of binding to
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23.

25.

25 Lys Leu Pro Tyr Ser Gly Ala GIn Thr Asp Gly Lys 1510 <210> 2 30
<211> 12 <212> PRT <213> artificial <220> 35 <223> peptide fragment
<400> 2 Leu Lys Ala Asp Gly Leu lle Pro Tyr Cys Leu Lys 401510
<210>3 <211>17 45 <212> PRT_<Z13> artificial <220> <223> peptide
fragment 50 2 CEL64295PC <400> 3 Arg lle Asp Thr Leu Asn Ser Asp
Gly Pro Tyr Thr Pro Glu Pro Ala515 1015 Arg 10 <210>4 <211> 16

<21 PRIl X3P amtifiedatharacterized by mass spectrometry or

. immunodetection methods.

The method of any of claims 1 to 22, wherein the provision of a protein preparation
includes the steps of harvesting at least one cell containing phosphorylated ZAP-70
and lysing the cell. ‘

Use of the 7-(4-Aminomethyl-phenylamino)-3-(2,6-dichloro-phenyl}-1-methyl-1H-
[1,6]naphthyridin-2-one for the identification of ZAP-70 interacting compounds /#

VHFS,

Use of the 7-(4-Aminomethyl-phenylamino)-3-(2,6-dichloro-phenyl)-1-methy!-1H-
[1,6]naphthyridin-2-one for the purification of phosphorylated ZAP-70.
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<220> <223> peptide fragment 20 <400> 4 lle Asp Thr Leu Asn Ser Asp
Gly Pro Tyr Thr Pro Glu Pro Ala Arg 1510 15 25<210>5 <211>9
<212> PRT 30 <213> artificial <220> <223> peptide fragment 35 <400>
5 lle Thr Pro Ser Pro Asp Lys Pro Arg 1540 <210>6 <211> 13 <212>
PRT <213> artificial 45 <220> <223> peptide fragment <400> 6 50 3

CELEEBa205PC Ala Leu Gly Ala Asp Asp Ser Pro Tyr Tyr Thr AlaArg 15
10

SEQUENCE LISTING
<110> CellZome AG

<120> Methods for the identification of ZAP-70 interacting
molecules and for the purification of ZAP-70

«<130> CEL64295EP
<160> 10

<170> PatentIn wversion 3.3

210> 1
<211l> 12
<212> FRT

<213> Artificial

<220>
<223> peptide fragment

«<400> 1

Lys Leu Pro Tyr Ser Gly Ala Gln Thr Asp Gly Lys

1 5 10
210> 2

<211l> 12

<212> PRT

<213> artificial

220>
<223> peptide fragment

<4 Q0> 2

Leu Lys Ala Asp Gly Leu Ile Pro Tyr Cys Leu Lys

1 5 10
«210> 3

«211l> 17

<212> PRT

<213s> artificial

<220>
«223> peptide fragment
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5<210> 7 <211> 13 <212> PRT <213> artificial 10 <220> <223> peptide
fragment <400> 7 15 Ala Leu Gly Ala Asp Asp Ser Tyr Pro Tyr Thr Ala
Arg 1510 <210>8 20 <211> 14 <212> PRT <213> peptide fragment
<400> 8 25 Ala Leu Gly Ala Asp Asp Ser Pro Tyr Pro Tyr Thr Ala Arg 15
crrg300<210> 9 <211>10 <212> PRT <213> artificial 35 <220> <223>
peptide fragment <400> 9 40 Ala Cys Tyr Pro Tyr Ser Leu Ala Ser Lys 1

05010 3<210> 10 45 <211> 628 <212> PRT <213> homo sapiens
<400>

Arg Ile Asp Thr Leu Asn Ser Asp Gly Pro Tyr Thr Pro Glu Pro
Ala

1 5 10 15
Arg

<210> 4

«<211l> 16

<212> PRT

«213> artificial

<220>
<223> peptide fragment

<400> ¢

Ile Asp Thr Leu Asn Ser Asp Gly Pro Tyr Thr Pro Glu Pro Ala

Arg

1 5 10 15
210> &

<21ll> 8

<212> PRT

<213> artificizl

<220>
<223> peptide fragment

<400> 5

Ile Thr Pro Ser Pro Asp Lys Pro Arg

1 5
<210 6

<211l 13

<21l2> PRT

«<213> artificial

«220>
«223> peptide fragment

<400 6
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<400> 10 50 4 CEL64295PC Met Pro Asp Pro Ala Ala His Leu Pro Phe
Phe Tyr Gly Serlle Ser 15 10 15 5 Arg Ala Glu Ala Glu Glu His Leu Lys
Leu Ala Gly Met Ala Asp Gly 20 25 30 10 Leu Phe Leu Leu Arg GIn Cys
Leu Arg Ser Leu Gly Gly Tyr Val Beu 35 40 45 15 Ser Leu Val His Asp
ce¥8b &g Phe His His Phe Pro lle Glu Arg GIn 50 55 60 20 Leu Asn Gly
Thr Tyr Ala lle Ala Gly Gly Lys Ala His Cys Gly Pro 65 70 75 80 25 Ala

Glu Leu Cys Glu Phe Tyr Ser Arg Asp Pro Asp Gly Leu Pro Cys 85 90 95
?153(?‘ﬁ§nq_1é’u% Iz_;% ﬁﬁ%??%ﬁﬂr&gﬁroﬁ’ér &Y B¢ CEPro Gin

«210> 7
<211l 13
<212> PRT

«213> artificial

<220>
«<222> peptide fragment

<400> 7

Ala Leu Gly Ala Asp Asp Sexr Tyr Prc Tyr Thr Ala Arg

1 5 10
<21G6> 8

<211l>= 14

<212> PRT

«213> peptide fragment
<400> 8

Ala Leu Gly Ala Asp Asp Ser Pro Tyr Pro Tyr Thr Ala Arg

1 5 10
<210> 8

<211> 10

<212» PRT

213> artificial

<220>
«223> peptide fragment

<4Q00> 5

Ala Cys Tyr Pro Tyr Ser Leu ARla Ser Lys

1 5 10
<210> 10

«21l> 628

<212» PRT

<213> homo sapiens

<400> 10
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Cys

Pro 100 105 110 35 G1ly Val Phe Asp Cys Leu Arg Asp Ala Met Val Arg
Asp Tyr Val Arg 115120125 40 GIn Thr Trp Lys Leu Glu Gly Glu Ala
Leu Glu GIn Ala lle lle Ser 130 135 140 45 GIn Ala Pro GIn Val Glu Lys
Leu lle Ala Thr Thr Ala His Glu Arg 145 150 155 50 160 5 CEL64295PC
celMelRro Trp Tyr His Ser Ser Leu4Thr Arg Glu Glu Ala Glu Arg Lys 5 165
170 175 Leu Tyr Ser Gly Ala GIn Thr Asp Gly Lys Phe Leu Leu Arg Pro

Arg 10 180 185 190 Lys Gly.GIn Gly Thr Tyr Ala Ley Ser | eu lle Tyr Gly
SEYL “Ph el T 153562&? ioéjlsryr%l‘ is TV7 L%lljellegg%rua’iﬁ ésf L;é/%rAlg““&Iy
-~ Lys Tyr Cys lle Bro 20 210 215 220 Glu Gly Thr Lys Phe Asp Thrylseu Trp

Gin Leu Val Glu Tyr Leu

Arg Ala Glu Ala Glu Glu His Leu Lys Leu Ala Gly Met Ala Asp
Gly
20 25 30

Leu Phe Leu Leu Arg Gln Cys Leu Arg Ser Leu Gly Gly Tyr Val
Leu
35 40 45

Ser Leu Val His Asp Val Arg Phe His His Phe Pro Ile Glu Arg
Gln ‘

50 55 60

Leu Asn Gly Thr Tyr Ala Ile Ala Gly Gly Lys Ala His Cys Gly
Pro

65 70 15
80

Ala Glu Leu Cys Glu Phe Tyr Ser Arg Asp Pro Asp Gly Leu Pro

g5 90 85

Asn Leu Arg Lys Pro Cys Asn Arg Pro Ser Gly Leu Glu Pro Gin
Pro

160 105 110

Gly Val Phe Asp Cys Leu Arg Asp Ala Met Val Arg Asp Tyr Val
Arg
115 120 125

Gln Thr Trp Lys Leu Glu Gly Glu Ala Leu Glu Gln Ala Ile Ile
Ser
130 138 140

Gln Ala Pro Gln val Glu Lys Leu Ile Ala Thr Thr Ala His Glu
Arg
145 150 155
160
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Lys 25 225 230 235 240 Leu Lys Ala Asp Gly Leu lle Tyr Cys Leu Lys Glu
Ala Cys Pro 30 Asn 245 250 255 Ser Ser Ala Ser Asn Ala Ser Gly Ala
Ala Ala Pro Thr Leu Pro 35 Ala 260 265 270 His Pro Ser Thr Leu Thr His
Pro GIn Arg Arg lle Asp Thr Leu 40 Asn 275 280 285 Ser Asp Gly Tyr
CELIABBJ?&O Glu Pro Ala Arg lle Thr seér Pro Asp 45 Lys 290 295 300 Pro Arg
Pro Met Pro Met Asp Thr Ser Val Tyr Glu Ser Pro Tyr 50 Ser 6
CEL64295PC 305 310 315 320 5 Asp Pro Glu Glu Leu Lys Asp Lys Lys
Leu Phe Leu Lys Arg Asp Asn 325 330 335 10 Leu Leu lle Ala Asp lle

Glu Leu Gly C ly Asn Phe Gly Ser_Val 340 345 3 A | |
z;;\/alﬁj rﬂ?ru %%y ﬁg/{s A%%_yggfys %n IXrgeeuzr;s%l eaﬁ‘ﬁaéﬁg 3‘2@“3]5%‘%%% Uy
16

5 170G 175

Leu Tyr Ser Gly Ala Gln Thr Asp Gly Lys Phe Leu Leu Arg Pro
Arg
180 185 190

Lys Glu Gln Gly Thr Tyr Ala Leu Ser Leu Ile Tyr Gly Lys Thr
Val

1985 200 205

Tyr His Tyr Leu lle Ser Gln Asp Lys Ala Gly Lys Tyr Cys Ile
Pro
210 218 220

Glu Gly Thr Lys Phe Asp Thr Leu Trp Gln Leu Val Glu Tyr Leu
Lys
225 230 235
240

Leu Lys Ala Asp Gly Leu Ile Tyr Cys Leu Lys Glu Ala Cys Pro
Asn

245 250 255

Ser Ser Ala Ser Asn Alz Ser Gly Ala Als Ala Pro Thr Leu Pro
Ala
260 265 270

His Pro Ser Thr Leu Thr His Pro Gln Arg Arg Ile Asp Thr Leu
Asn

275 2BC 285

Ser Asp Gly Tyr Thr Pro Glu Pro Ala Arg Ile Thr Ser Pro Asp
Lys
230 295 300

Prc Arg Pro Met Pro Met Asp Thr Ser Val Tyr Glu Ser Pro Tyr
Ser
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20 Lys Val Leu Lys Gin Gly Thr Glu Lys Ala Asp Thr Glu Glu Met Met 370
375 380 25 Arg Glu Ala GIn lle Met His GIn Leu Asp Asn Pro Tyr lle Val
Arg 385 390 395 400 30 Leu lle Gly Val Cys GIn Ala Glu Ala Leu Met Leu
Val Met Glu Met 405 410 415 35 Ala G1ly G1ly Gly Pro Leu His Lys Phe

CEL&?&JSQéN Gly Lys Arg Glu G1u 420 425 430 40 lle Pro Val Ser Asn Val Ala
Glu Leu Leu His GIn Val Ser Met Gly 435 440 445 45 Met Lys Tyr Leu
Glu Glu Lys Asn Phe Val His Arg Asp Leu Ala Ala 450 455 460 50 7
305CEL64295PC Arg Asn Val Leu 28§ Val Asn Arg His Tyr Ala Lys lle &P
320sp Phe 465 470 475 480

Asp
Asn

Leu
Val

Arg
Ile

Lys
Met

Arg
Arg
3%
400

Leu
Met

Ala
Glu

Ile
Gly

Met
Ala

Pro

Leu

Gln

val

370

Glu

Ile

Gly

Pro

Lys

450

Glu Glu Leu

325

Ile ala Asp

340

Gly Val Tyr

355

Leu Lys Gln

Ala Gln Ile

Gly Val Cys

405

Gly Gly Pro

420

val Ser Asn

435

Tyr Leu Glu

Lys Asp Lys Lys Leu

330

Ile Glu Leu Gly Cys

345

Arg Met Arg Lys Lys

360

Gly Thr Glu Lys Ala

375

Met His Gln Leu Asp

350

Gln Ala Glu Ala Leu

410

Lieu His Lys Phe Leu

425

val Ala Glu Leu Leu

440

Glu Lys Asn Phe Val

455

Phe Leu Lys Arg Asp

335

Gly asn Phe Gly Ser

350

Gln Ile Asp Val Ala

365

Asp Thr Glu Glu Met

380

Asn Pro Tyr Ile Val

395
Met Leu Val Met Glu

415

val Gly Lys Arc Glu

430

His Gln Val Ser Met

44%

His Arg Asp Leu Ala

460
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5 Gly Leu Ser Lys Ala Leu Gly Ala Asp Asp Ser Tyr Tyr Thr Ala Arg 485

490 495 10 Ser Ala Gly Lys Trp Pro Leu Lys Trp Tyr Ala Pro Glu Cys lle

Asn 500 505 510 15 Phe Arg Lys Phe Ser Ser Arg Ser Asp Val Trp Ser

Tyr Gly Val Thr 515 520 525 20 Met Trp Glu Ala Leu Ser Tyr Gly GIn Lys
CELESEs AT LysS Ala Gly Ala 530 535 540 25 Gly Arg Gly Arg Trp Ala Lys Met

Lys Gly Pro Clu Val Met Ala Phe 545 550 555 30 560 lle Glu GIn Gly Lys

Arg Met Glu Cys Pro Pro Glu Cys Pro Pro Glu 35 565 570 575 Leu Tyr
ArgppsfeY MetSlr Aep (od TREHTYr B TRY GIN R YErgrA6 5"8%%@%%90
Phepyq Asp Phe Leu Thr Val Glu GIn Arg Met Arg Ala Cys Tyr Tyr Ser 4;5
3+ 2595 600 605

Gly Leu Ser Lys Ala Leu Gly Ala Asp Asp Ser Tyr Tyr Thr Ala
Arg
485 450 495

Ser Ala Gly Lys Trp Pro Leu Lys Trp Tyr Ala Pro Glu Cys Ile
Asn

500 508 510

Phe Arg Lys Phe Ser Ser Arg Ser Asp Val Trp Ser Tyr Gly Val
Thr

515 520 525

Met Trp Glu Ala Leu Ser Tyr Gly Gln Lys Pro Tyr Lys Ala Gly
Ala
530 535 540

Gly Arg Gly Arg Trp Ala Lys Met Lys Gly Pro Glu Val Met Ala
Phe
545 550 855
560

Ile Glu Gln Gly Lys Arg Met Glu Cys Pro Pro Glu Cys Pro Pro
Glu
565 570 575

Leu Tyr Ala Leu Met Ser Asp Cys Trp Ile Tyr Lys Trp Glu Asp
Arg
' 580 585 590

Pro Asp Phe Leu Thr Val Glu Gln Arg Met Arg Ala Cys Tyr Tyr
Ser
595 600 605

Leu Ala Ser Lys Val Glu Gly Pro Pro Gly Ser Thr Gln Lys Ala
Glu
610 615 620



Leu Ala Ser Lys Val Glu Gly Pro Pro Gly Ser Thr Gin Lys Ala Glu 50 610
615 620 g CEL64295PC Ala Ala Cys Ala 6255

CELB4295PC

Ala Ala Cys Ala
625



