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Use of the Mst Protein for the Treatnent of a
Thr onboenbol i ¢ Di sorder The present invention refers
wo o0oobhetoese of the Mst protein or a nucl eoti dePCHEPBNEE2547
coding for the Mst protein for the treatnent of a
t hromboenbol i ¢ di sorder and to a nethod of screening a
nodul at or of the Mst protein or the nucleotide
sequence coding for the Mst protein. During recent
Use of Weal(/@t PRALR! B tl?é‘ﬂé%\tﬁ{e?wlt %f atﬂﬁérﬁﬁbéﬁwbdhé“mé&ﬁiécrr om
Into ticlopidine and clopidrogel, have been
|ntroduced and their benefits are well document ed.

Tho pretast nioh SHRUS P, B b SEe FRBL o 005842 8uenco

coding ?(51* tﬁ@"mﬁfﬁ?eiélﬁf&' thanLtfent BN tirbMbYlchsiblRs$iecidelredd to a
non-desirable side effects and the efficacy of

methocbofescreermmg remtodulsdeneithe st protain ontie Bu¢lppide gequence coding

s, .Jnovel approaches for the treatnent of
fortheM:s:ljgh%tg olic disorders are urgently needed. The

STE20-rel at ed k| nases constitute an evol uti onari Iy
conserved fam ){ of, serine/threonine k| ases. g%Pa idi
During tegert ygatiseyera mnglplatwgweﬂ”%mﬁwangma QBRI opidine

and cloﬁéds}eggl 'ﬁbOé‘% ch Wﬁ@céﬁé{% YiRg: béhéfﬁ'?g@%ﬂ%mented

nse drng yeast erer, E. et al
Howevéd, %thbugl‘\/la@tldesé.disffemm thedgidy add addéloeat bgleefits far the
nunber of ma | i an apd ast hopol ogs aof e have .
treatmaeR inEHRGaTIEnc GRRGES) oV aroap Aragelsdl Wit sOf desirable
side ef@}g%%ﬂ@tl@éﬁiga&'ﬂgf 8leRasmbimtilireafiditaiLstiikhorsificient. Thus,

and those that do not appear to be regulated in

novel appireactesifor theytreatrment aféhrosnbaarnbelissdisprderkeye praantly needed.
review see Dan, C. et al. (2001 ) J. Biol. Chem 276,
321 15-32121 ) . Mstl is a nenber of the latter class:

The STE2Gl?éaféﬁq{in§§é§N§bﬁsilt&1@ AP ERIGEMERFlY Condutvye damilpioe20
and mammal i an Pak enzgnes t hroughout the ki nase

serine/tiyeaning kinasasoSte2n, thedeunderoh&nip kinagedagilypis MK kinase

kmase%‘i’qr%egqvgglgﬁlgf‘?\@we&i i %@h?@fn@b%%&?oﬁ@% nmﬁ%kggpuddmg yeast

(LeberbBtEL & MR(1M8H2 pEMB@ 1L He Z3EHYB24). |||keécdmslelaeea number of
originally isol ated bfy§tP screeni
t

mammajiah ReEyeast BRROIGSS: @ hevgdgend %@ta"e&h#?&y all into two
classegeﬁbggﬁﬂ]ﬁ&lﬁ%m@%}ﬁdﬂﬁ?g O@J%Lé&vg%ﬂiklﬂéséé or PAngsand those

ni ne ki nases eas C.
that doJnotBipplear @ bmreguldte® irihis mmm@r gemaa‘a} cen:terLkm@esa»r GCKs)

NN o e el o
memb%%ﬂ‘%slattérrlﬂ’é‘% FHAYpSEY QMO\DR%‘ be '\Hﬁol@?dum thdgysst Ste20

een shown be activated in response to stress
and maomokliandPak anz:yrapa;ﬂurwgboagt@m@@eddma@ peie does not contain the

erefore alternative n
p21 PR G IR A Hoa EB PERR Bl San ste20
Pakodt@id%tﬁ@%d@sbhcﬁw@inl\/sw in apoptosis. Both Mst1l and
2 undergo caspase-nedi ated proteolysis in response

to apoptotic stimuli, such as ligation of CD95/Fas or

trea (
The hJh§R3TEE A SI87BL 8 {FETYBS b i pgiica by POR
screerfii§ 898 Mmdn IyaRHbCYRS EDNAHbrarewith degererate primers designed to
amplify the catalytic domains of serine/threonine kinases (Creasy, C. L. et al. (1995) J.

Biol. Chem. 270, 21695-21700; Creasy, C. L. et al. (1995) Gene 167, 303-306). A
close homolog of Mst1, Mst2 was identified shortly thereafter by the same authors. In
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Mst1 has two different caspase-cl eavable sites, which
generate two biochemcally distinct catal ytic

w0 p@girenes, just one caspase-cl eavabl e site haBCTERIW06/002547
reported for Mst2. Due to the negative regul atory
effect of the Ctermnal dagmins of Mstl and Mst 2,
their renoval by caspase-cl eavage activates the kinase
activity of the resulting forns in vitro and in vivo,

one ea@?gtu i’gs i @lg g&%@f\ﬂsgg%%%%%Bis?@x\&\q&e@%%g%\%tﬁé%%aponse to

stress o‘mdaions( é’rﬂﬂébo;ﬂtotlBlagbnts@mma\Zé BeeA iH&eford bltefnatively named

et 2001 ) J. Biol. Chem 276,
K'”ase%?@@QnW@lQSt@%&S)Jan@ - et aI (1998) supra; Lee,

K. K et al. (1998) supra). Furthernore,
over expression of Mstl induces norphol ogi cal changes
Recentghéntiestiars suggesbh rafeofor d4std and Msi@ein 2pdpyogisdBethddstisand

vtz w5 PR oA B Sob SR, e s

ngatuon%m%h%mﬁ%%ﬁgﬁyﬁmﬁ%@bsp@m% gtg#a%éulu t al. (1998) EMBO

conserved. Overexpression tivates t
J 17, 22242834, R Kithaial p(éBBﬁ/h@@CoganWﬁﬁmeﬁOéﬁ&i However, while

st e Pent GRREEL cléenbyisr i anidh ochpfte Bvo pigélnpaly

dlstmctéateeyﬂnf fagmentNfudviink dRpakb<lddvabhs 5ies Ras baehirepbited for
Mstl is not only a target of caspases but al so an

Mst2. Diter tovthediegative segdatosy eﬂfﬁptsofctbg migal demaips aidst1 and
Mst2, tﬁ’apfgrﬂﬁvéﬁ b‘if@z[ég)f%@e %gé:é{faﬁtg%&f@/g{és‘]twé klﬁé{écg?t \n& of the resuiting

0- expr essr’on négati ve n
forms in miﬁnobamdam Wht,land mmmnmmmmbnqme@ga E \m|d|. (1996)

s 50 BRI e o 1 P e
11767; @Hé(/esBJ P et @éé? 3%03“ 1718, 578, %Qf 9491§’%raves J.D. et

exi stence of a ove way | nf’l uenci hg
al. (1998¢sbipeyeiey . Nwatabéé@ﬁ&)fmxma) szlrﬂhevmnge tdviesexprdssipn of Mst1

T A RO T
(GraveapaJ et sal. ((@bg‘f? Pé‘%\DN,chlcﬁfln bf N@loﬁgkogis?}e@m moyse and

However, potenti physi ol oglca directs rates of
nematogietshaives,éa @asmﬂcleawd sedeencas ane evolutionarily canserved.
expressed in megakaryocytes, the progenitor cells for
platelets (Sun, S. et al. (1999) J. Cell Biochem 76,

Overexffesiin ofvRigbkaciiveted e JNKSINGPIBWAP kidbse peehwagy ¢lkes

art of their maturation ocess. In addition to

MKK4/WBI st BIIIGHIHCO Tesiectiveliyiyes ubib o ah @0Briasupra; Ura, S.
I \

o al. R} o GAe, SRPLADAY LF-LAERRLT ¥l i caggose-s

aCtIVatIOIEQME’a]r bsomttoaw a hdrgekaf yaspdses diut bivoeam aativator ofcaspases. This
the cytokine thronbopoietin (TPO as the
caspas o a%vafm @é@ @PWT%‘&M‘“@P&)%P%W%U%J@NASW@éhe co-expression

of a do@ﬁ%&#ﬁéﬁéﬂgﬁ g@téﬁgo%ﬂl?%pﬂrﬁ%@ ﬁ/lssft e?ﬁﬂ@ﬁfgl%lo]g‘;ggl changes
as well axstmoe_se wctivatiingfiie; Beguala(zmw)mmas&) h aMaCéntl pe;peé ]
(knokn e o 38 of 200l Grise BB na2nasdalbeel bs and in the

strong STt FRIRE @m@weeof%hbvéu% éﬁé&téﬁ&étﬁwdynnﬁ@&ﬁém Rell

t he i nduced expression of enhanced t he expression
survivablfas been sbowns @H@Mmgdhlsonodelr refiwated Rasearebinddo a complex

consisting of Nore and Mst1 and subsequently effect downstream signaling pathways

(Khokhlatchev, A. et al. (2002) supra). However, potential physiological direct
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pol ypl oi di zation in response to PVA (Sun, S. et al.

(1999) supra). It has been recently reported that Mst2
w@arobileiopat es to Raf-1 signaling pathway: uponPGEEP2U06/002547

starvation Mst2 co-precipitates with Raf-1 in COS-1

cells transfected with a Flgg-tagged Raf-1 as well as

in untransfected cells (ONeill, E et al. (2004)

Sci ence 306, 2267-2270). Mst2 is a kinase whose

substr%%é b¥Y Md1 h%v ot Bééﬁﬂ%éﬁlﬁgﬂ%nﬂp B\RIO ¢4 ?sgg‘%ké %’éc?'@_ ot

nerlza ion and trans hos atl on
megakalryocmome progenitoteells fisr p|é.te|ets (ZSun Sl 999)1) Cell

oo T AR S Gt v
maturaﬁBﬁbrd)@eééo'in Q@Biﬁﬁﬁ%powldﬁflaﬂoﬂf'é@éﬁo%de@ %L)bh é’é‘blatelet

zﬁroa y relies on t ecr ur t ment
factor m@@naceiy&hmmeEstﬂraswancb@lgc@@rmn lib (6Pl aaé turned on in

maturire AR BB, Moo Tle BRI RELGR 4 PR RARIFS: 1R cytokine
thrombab@meqhqtrm)h@m%-w Pét%‘iﬁoﬁlldé%'dn FPd §ig‘?\ai%e®’DNA level

confirmed by other investigators: by using classical
regulation ja the daeds sinesedamy memabersi JAK? aptaiyileSheethie Stat-proteins

s ara S5 {ETS o SR onBBAT KRR T P BaBfFogie

kinase 288vi§0&ne. upregatitéd bpMpl Pﬁgaﬁd @E@ﬁjﬁed&ﬁmélﬂialr@méé’lts%ﬁd in the
have identified Mstl an phosphoproteins in

mouse Fegaliasy QCytieseading, Y1@/Lé@57a|ln a0dBiAn, T Fetusgrexpsegsion of

Mst1 e%de‘bat?go%&)réﬁ ?@'rgﬂ\é?ﬁ%unsz {i Pfkgé?‘[ﬂa‘ﬁﬁn mgllll(%'i’f Y ‘fn&gééléﬁ

polyploitizdtigsi is, reSpphnse IAPVA (1003, elviahi( d@QQ)?ﬂnpraDly) u5| ng a
Conbi ned Fractional D agonal Chromatography (Cevaert,
K. et al. (2003) Nat. Biotechnol. 2 1, 566-569).

It has Hé@%\é@énﬂﬂéﬁ&t&ﬁthbg%ﬂ f)é(ﬁi%g)a'i@é fo Q%F’-g %gllg Fn% Jﬁé’thway upon

| atel ets, none of hese studi es provi
serum &@m&tw@ M@t%mwpwcmlta'tes with Rafk1 M COSriasadls transfected with a

ey Bl P o M BB G SR . R 5B Shoncs

306, 22BTL2VEQ). Mb)@ a keRised@ssdd AatRity ﬁ@YMcréé@ede\)z?%proptotlc agents
|nvent|onreferstotheflndlngzthat t he rotein
t

via homadimeigpijen and teangphpspheniationiPengeVent al. (203)sppra; Lee, K.
K. et aI!C@%f?gz %ghﬁ)}E@ﬁfﬂ%d%lb?@ué@ Ha?gghmrtggfééﬁgae% PfoGesses

resent-rnvention Is

are inhibited tfy RaR1 Iﬂsﬂoughtﬁ @iechanismphat schdtadepsindibit oﬂl RBTOW Rihase
ucl egti de sequen coding for th

.. Mt 2, or a
activity Jbu; ;:gppahyr{egg'@ endhe g@crpgmem;pfe q sgll umgenilﬂe@ Mstg mosphatase
(O’Neil$ E@@&ﬁpr&ogﬁ) Qjﬁrgzonboenbol ic disorder, in particular
or t

production of a nedi canent for the treatnent
of a thronboenbolic disorder. Preferably the Mst

By medle S hrbinam oAb Ak Rs WaTolsd i iekand P ZaRt Skromsed in
human @M@@tw&aﬁwﬁllém@s@ firdg RN Bé‘eh d8Rfifrhed Bg ofH{er0% at

amno acid |level. The Zebrafish genone contalns
mvestlgﬂh@tgs byelsmgrollaegncalew—@@éb%@rg padebmiddsanalysid dfiplatelst tall

extract? TRy F yvhiaanhimede s SRS PRr s W aipteiein e E.
(2002) F’?M@loﬁm@§20288 -306).i1defidition, ’iis WevAbrihnd ReIlABra®rafHade
identified Mst1 and Mst2 phosphoproteins in platelets (Gevaert, K. et al. “Novel
Strategies and Applications for Non-gel Proteomics”, Proteomic Forum Miinchen 2003
- International Meeting on Proteome Analysis, Sept. 14-17, 2003, Munich, Germany)
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In a preferred enbodi nent the human Mst 1 protein or
its nucl eotide sequence is characterized by the am no
wa@edod/1emeuence of SEQ ID NO 1 or the nucl eot i BEI/EP2006/002547

sequence SEQ ID NO 2, respectively, and the human Mst

2 protein or its nucl eotide sequence is characterized

by the ami no acid sequence of SEQ ID NO 3 or the

nucl eoti de sequence SEQ ID NO 4, respectively.

. . . . . : ;
using oSS0 E8599 PS8R BVERLARR A IE B6fL Kby o, (2009) Nt
Biotechivbt. 241, 566+56%s Hovleven saithbag b ddertifyipg Astivendibit Mst2 in platelets,
tants. Naturally occurring Mt ro,te#'ns_inl e Nbt )
none ofingeesHidies Pervided Ry da %‘P‘gg,a eo%.nt'ak %BP%?‘?% st kinases in
r t ; I I : i

plateletB P A 16 16, G2 pPicial (RS Ror A EHEH MinTRE R fatel sjanaling
and plapalef activatioMitaspresredescribed. al r eady nenti oned above. The

term"biologically active Mst nutant” refers to a

protein derived fromthe Mst protein and which retains
Now, tHel SreBefl P9bRAdN ASTlYid the findfhg € tHd MRS Bré&eld Miikvolved in signal

Therefore, in the present case the term "biologically
transdugtion ewenisdinally leadingdo piatelet aatiatipntand aggwigiadancan be

measured in any generally known ki nase assay, such as

the assays described in the present specification, in
Consedquatly CiileprebBat ilVENte BUiRictah taiaysaletti stpioteih hig

. Exanples. In short, the ATP consunption assay refers o

partlculgbogﬁ{lst A and/eroMet Aagie2 Qﬁ@'ﬁ?’“@%ﬁ?ﬁﬂﬂ'ﬂ%cgd'ﬂgrf%@%Mﬁ? grotein, in

_ b ! X y ;
particulPIt S ¥ Mut 2 Farafe thiaghohCa HlroMtEbrmibIe: diS6dsh an
particulao foythp tirodu ctionh, oft cnereelicaneenttibethe trestenent tof ai thyorabeembolic
csorael k@bl 5 IRLSEufh, ARURETSE o Wistute vt i
humantrmétep"rétem lris ABICINAE IfgSRIHPRSRakMSN SHd AGhanNM&P have an

he natura y Occurring Vet sequence I n one or nore
identityafi7ic6%ctdbe mminatacichlevel dhesZahrsfisdh gasemectdniaing .only one

Such a mutant differs the w | dtype pal ti )
nomologiigeshelitnB ity s 2nd MR WAR AtLetinERcBRugRED o Rl and
88.8%, 385 pectRelyd Thefighen afd tAé eatIaBT20RRRN¢aS hafe d'PéRent of

referred conservative am no acid substitutions.

identity of i6c&te afibe@inineiasitklexee anong the al i phatic anino
aci ds, anong the ami no acids having aliphatic hydroxyl
si de chain, anong the am no acids having acidic

In a prefesed epshodimeng theBumahdéstdieprotaini ordts, nwsieskind Sequarioads
acids with basic residues, or taggﬂgi no aci ds havi n%

Charac"&”éﬁﬁthﬁ“?@@'&@@&@ Fpidwe f 3 Qr \7_&‘?'1“06 %’ﬁ!ﬁo_ﬁd
sequen%?,o' §l§§m Vi@tFNbff_IZ? r&ﬁécﬁ%lyg&ﬁ/ﬁ{ﬁ@rxrﬂeﬁﬁé@ ?gbtefﬁ' G Acleotide
sequenseris charextenzed by thd amim acd seyserca ef SEMIDNGSS ar the
free thiol. r roore, the skilled person will
nucleotigs,seQuence %‘Eé ’%W"hé@s%‘;ﬁg?l&i cal ly demandi ng
positions should not be substituted and that P shoul d

not be introduced into parts of the protein which have
According tal theprasentdaventiondthbdern Maigrotein efets gendrally kuaant

naturalEE g M4 bkl o8 1Bkl ipBlsely eblide HATRIGERR Jatraly
occurriﬁg?mr?; gJZbﬁéirﬁH incRide ALY ptdils bf RfePént shdciss, el i @Brafish,

prefera?aly vertebrates, more preferably mammals, as well as biologically active splice
variants. The most preferred Mst proteins are already mentioned above.
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activity) relative to the naturally occurring protein.

In any case the nmutant shows an identity to the
wowdodacoppe Mst 1 protein or Mst 2 protein of apCI/BRED6/002547

70 % preferably at least 75 % nore preferably at

| east 85 % even nore prefegably at | east 95 % and

nost preferably at |east 99 % Exanples of

bi ol ogically active Mstl nmutants with point nutations

Tho to{ o3l 4t e a3 fom e
protemrami whightretaingitebedeyicall adivigd.d. the MRBsa 4@Gviy.dT herefore, in the
presenE%xszg, Dstésrar% S og:l(::gq%aiilﬁx %cztg/ggkr)%fgr& @%pj\?e ! gg\l%_é Ea% Lind 0{1”}1 can
be meak(Péd inlarly Eeﬁék‘élli}_ kﬁaﬁn"lﬁhﬁb asyTdlieh beRARe 'a@ség§ dyﬁ_nbed in

activation | oop as as D326N, S327A and S3
the pregentsnasifiaatign, iA. paartrcualar tf(ezaw)cqmsump@bn a@lsemqeszmtzed in the

examof s AT K5O ARP0R SCEahely Bl PLAGo AR 205
containthdBkirtkdel IRiffstisou Aionanith AT PAshd MR -TdrRdér I Ad1es and the

doubl e nut ant S438A- T440A (Praskova, M et al. §2004)
kinase HiejerBenMst mutapt, to begfgsiesh ) he@ERsPaSUBPtiON @INggthaieioge, the

e A P O L

can also be a portion of the Mst protein sufficient
Ki nase“ac I vit The portion conprises at

More Pﬁ@&da@ 0thg P ‘e Q%Ca'%/r@twmtynaianﬁ deigrsto@naaming acid
sequer%‘é'\ﬁﬁlch e.ersWo‘?rfl ﬁ{é"ﬁéﬁﬁréﬂy &Qﬁ’ﬁn%%t%ggﬂgn@é éne%Y?ﬁbre

nor e pre erab east 0 acl
amino pcidsé éxuawmcmnetduea:ﬁs ldmazseamtwdyaSum afmutamdiﬁeara cﬂrom the wild-

l east. 486 amn l\/t5t2d Q ortion of

pietep st

th
type P%P&'&Gé TS SH??&@“”PHB‘?R@'HB Qhi P& YEe(T 6‘8““0 acids.
PreferrB8'dré @Bniiltohbervatis bk bﬁéferré@%@ﬁéé&ﬁh% afgh&EcRN of

one or nore am no acids as detail ed above. In one
substitwtiansd Tiygieel sukstitionsrareeimony thewehmaéncmm@l ac;xdacamom the

amino %/5 §§ :ﬁé&ﬁ@;@%@%hg%@@@fs%g 3%% ré?noﬁg) Céi'm?no Scds H having acidic

residudd, ahiny theeanSidérdurivadres eanmésy the dxanpheds afith basic residues, or
b| ologically active Mstl fragnents are: D327-487 and
the amingsacidg havinD @romadcrasidues batieal pemitongen@tiveeand conservative
cl eavage products of Mstl (Graves, J. D. et
SUbSt'ta;. (%301), supra; Lee, K K et al. (2001 ) J. Biol.
Chem 276, 19276-19285; d antschnig, H et al. (2002),

SUPT :u\ and t he frlln_cnted Met forms—am-no-acids 1- 4'—_\'—_\’
Amingyagd | Cansprigfyesubsgivtione &esmiransepaivestbsiiion
A D331- ﬁ% asy, C et 3 90), supra) as wett
as the |VBt i nase donmi n_as sﬂ‘lov(/n in Fig. 12. Exanple
C of an Higlwdically active Mtfirag@ent: D323-491
which tls the Aat—al—)Lt—l—eaJ—Ly—a{

D pr oduct BtNARt 2 (Deng, Y. et |&:S (TZ(b@fB Hsupr a). In
adadit 4 pr EeSENt— T NVeTTtT I] I ed—tothe use

Eof t he lr\ii-g’tbbﬁoteln in partlc(AfS%%qull

F W;Y;L; M; H I V; A

G A S:N;T;D;E;N; Q

H Y;F; K;R L; M; A

| V; L M; A F,Y;W; G

K R, H D;E;N; O S; T; A

L M; LV, A F:Y;W;H; C
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of Mst 1 and/or Mst 2, or a nucleotide sequence coding
for the Mst protein for the discovery of a Mst protein
wore@alietoor, in particular an inhibitor, as a nedi/EP20861002547
for the treatment of a thronboenbolic disorder.
Preferably the Mst protein,gin particular the Mst 1
and/or Mst 2 protein, is a human Mst protein, also as
speci fied above. In general, the described Mst protein

A BB T e A~
M i nfl uenclg ip¥; Ahe test conpound;ofy Whe; Mst protein is

or—detected. Accordilng to the present

U oo ot oot or — oo OH—utt

N inventiloR the term "Mst prot dilh Eodulahop! KiBans a
modutatjiyagr Mot ecute modutator- Yy i e drsotagical

P activi tl\?’olf the Mst protein, ikr‘n sz!l\}})’t\{v'(‘tdfagr?krzghﬁ

Q i nhibitiody or activating nol e@lE A;"$ i IbINIOK: ROr
n j ! i n-inhibitor of the Nt

R protein ‘_ﬁd'ént i fiable accordi ndVit@ $nk BsEad of the
Present| A TWERL O AT T 1T i to: grat-tyts—a

S corrpoundA“t}E’:\(t;", Ne.g. bind to, ‘pﬁarﬁfl’ib% ,i<y or totally

T block acAj8jGyN;Wecrease, preV®E;Rdellay activation,

-nactiviate —desensitize or down-requlate the a(‘fiA/iJﬁ\L

7

V' or exprledsiidn of at |east onéMiTiGeNMst protein as
preferabw dgscribedabove Tnydet it A~ particutar—of

W t he humg_;f t 1 protein. An alé‘t'mgtgrdgenerally is a

Y conpoundrtiWaH, e.g. increase,opgn; vactivate,
facilitiate enhance activati —sensitize, agonize, or
up-regul ate the activity or expression of at |east one

: t tei S fren A bove in, .
i iy il BERLRLE54 2L PR R DS A8 ekfhye v
new cystzing atrnamsiasch frée thial. MatHermotss theiskilledrpetyon MeN Bppreciate

| i gands, ant i sts, i sts, tides, !
that olysifS dleerivalbtiarandina pOsuns shabiknotim pulstiiaied and that P

' . i | .
should ik 8N BBGESREY BTy o ProliaHich MRLp S APn@BkiLor a
beta-shasisbuicturet he t hr onboenbol i ¢ di sorder nentioned above

is caused by activation and/ or aggregation of

pl atel ets. According tothe present invention the

The mdtBhogoeeERP Hiferdirseifary sfudttEtmtol 48y 98K ! Blit may or

i nfarction, unstabl e angina, acute coronary syndfones,
may nod ghiftaTagignitieandtyyin seseadary ardettianp strectuse pokeits turmtisndkinase

activity} SRR f B el P TPERY SRR S esnelfllr o an
identityctorthbivriri-iyps Mstn! pedttéiatraigd 2 Protainthfau dsa3t 7 yapdéfetably at

c%rebrovascular di seases, atherosclerosis and/or
least 7% & rogre Rigfeiabhuatiaasi iz té, iavearuera pisirablynatiansi 95 Maend

most p%fé%ﬁ, am&&%@%' i nfarcti on, atherosclerosis and/or
r 0S| S.

este e’'present invention is also directed to
a met hod of screening for a nodul ator of the Mst

rotei.n or the nucleotide sequence coding for the Mst
EXWPB%%@]‘S@*H',OQW@@Y arive ?frmu#aatw%m@émtﬁt@@q aes of :
(a) contacting a Mst protein or the nucl eotide

sequence coding for the Mst protein in an assay
D326Nsehiehtie tesistent ta protemsbpsé scasplasbedeassgy in BERIDHES, D349E

which i€ 38841 Blotéase cleavage in TMTD*G and D326N-D349E which is a
double protease-resistant form (Graves J. D. et al. (2001), supra).
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reporter based cell systemassay with a test conpound,
and (b) neasuring or detecting the influence of the

wa e®b/1erpound on the activity of a Mt protei PCT/EP200616)2547
preferred enbodi nent the thronbosis-related assay is a
t hronbocyt e aggregati on assay wherein the thronbocyte
aggregation is induced by an inducer such as ADP,
Thronbi n, TRAP, coll agen, convul xi n, cal cium onophor

T183E, a]nfjf#_r 1‘1‘7% Glelth'E %ﬂé&;g‘??z,é g@ﬂ!:lgfar% Hl{th@or%.%ft%%rl\ﬁgT activation

'use an in V|tro Ki
loop asmsamm BINA and $S2TE (mrshtabhiig, Bnet ah (2262) J. Biol.
es. Preferred assay conditions are in the
Chem. @7673&285 2949 , in particular in a concentration of
2 MM WnCl 2. An optimal buffer is e.g. 40 mM Hepes at
pH 7.5. Another preferred assay is the honbgeneous
T175A Bhd d'ﬂé’s”@ewb'ce:hpm‘ewsa atutatiorsAR)thd A48T aaﬁsalyon leiephhd4dP which is

a dimef Je Suiarien ourelat " bepk aaedhe AloublR musAt s 140

(Praskdvay/ 8. %%%WQO@QPB'id@r‘én@rﬁ dgeaskuep| ution and tunbl e,

causing the emtted |ight to becone depol ari zed. WWen
the substrate peptide binds to a Iarger nol ecul e,

e B2 501D i s SbLB0b BRSAUER

poI arized. For a kinase assay there are generally two
i_ons: ga) a fluorescent phosphopeptide tracer is
T17A EBGﬂ@W Depy, ¥pekalf (200ntsupsay. Phosphoryl at ed
products will conpete the fluorescent phosphopepti de
fromthe antibody resulting in a change of the
The mmathiaa‘eirzaltsbm é lportldm' oftthe Mstuoteiip sutficiem $emits Kihatedctivity. The

substrate e bjnds . to th hosphospeci fi c,
portion gomnsisey atleas e %p' @rgbly@éﬂ%astﬂm FRINOyafigls, more
t
preferah@f‘%t Ié’a&'iﬂ.ﬂ) ?@'1@22295 Sgez é;fé%a]‘%{l:i aﬂé’a%%@@ ?ﬁﬂﬁb 9Bids,

and masbasajeEahhh at least 482 laann@hcmisffbuMsét aadtat peget i486 amino acnds for

ubstrate .t osphoryl.at e r In this s ay .. .
mst2. THRSYERELTfie ArBlGe St ol Be i tyearelffide Hortion in
the sub%htdﬁ@ﬁdlntsaﬁﬁir‘g@r d’eléﬁd% bf any oP ﬁ{d?etd?ﬁnéfbldids sbaediki®bove. In

peptide substrate and @5) hosphoryl at ed product are

one en@ggaﬁgmtetbeu\as@r@mln @pﬁm 2} ically @céw@d‘ﬂ@mut@t can be fused to

anothel RS Gce proWRLARTEE & huarkEh 5. ElaliF St fiBnSlerase

(GST).reaction. Such an assay is e.g. comercially available
from Caliper LifeSciences, Hopkinton, M\ USA under
t he nane LabChi p(r) Assay for Mst2. Another assay
Examp%rseéfgﬁélsgicfaﬂ\za?ﬁ\‘fé)%ﬁﬁ'a eRRNLPY IS the reporter
ased ce S em assa ere, follow ng
overexpreSS| on of the naturally occurring or a nutant

e effects of perturb ons on activate or
8327483 g @%ﬂégd@ﬂ%%@ﬁﬂwte&ﬁcg@y selivectaspasg dleavage
C 0 I t
procuolETETErR1EEC. 3t a0y RUBRS 100, B kERICapY) . oo
Chem. 8X8pd276-1P285f Gtamdechmigidt. atad (2002),dupod) andthet Euncated Mst1
forms amino acids 1-455, 1-430, 1-360 and 1-330, the deletions A331-360 and A331-
394 (Creasy, C. L. et al. (1996), supra) as well as the Mst1 kinase domain as shown in

Fig. 12.
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el enents i nduced by transcription factors such as

NFKB, APl , or p53. Reporter genes and Mst1l can be
weosoesmoessed in cell lines such as Hela or HBEKZDBP2006/002547

cells. Preferably, the cells are seeded onto a well of

a multi-well test plate. Bganples of simlar cell based

assays are described in HIll, S J. et al. (2001)

Curr. Opin. Pharnmacol. ,1 , 526- 532 and Hexdall, L.

Examplgtog?a{ﬂ %'g%g’?&’["& e{%ﬁgé?\ﬁ%}? f%t@i?’?ti/[ 13;3 r éég?t efngenes

and detecti on nethods can be found in Bronstein, I. et
(1955% Anal . Biochem, 219, 169-181 .In addit
A323- 4% wehigh peajayticallyastive caseasa glegyage HPéO@é‘FtIQi\Mﬂé (Deng,
ous and honpbgeneous assays can al so be used
etal. { ngé?sﬁgﬁﬁﬁtern1natlon of the kinase activity of the
Mst protein or Mst mutants: The heterogeneous assays

i 2GR Broscpt AiioRttis der §H o MeHRGAL 0 M Prelarud! partioular
of Mst  BHEIGP MR aaﬁécﬁé!étideaébq%%ﬁcéscﬁdmsd tdrahé MstRfBteifdrthe

assay) and a flashplate assay (enzyme 1 nked

discoveiryrefiadistoprotein lmdqtpr baw@tlca&@ra% indnikitarf e @gvedigament for the

weatmeff bt 83 RObER: Pyt B R PR b aiptar e

Mst 1 akb/rA8stCDPiAEIN, Ra ﬁaﬁﬁdnelﬂsﬂ;br@téiﬁuéﬂsb)es%;bédd@éﬂ bbb, a
reaction buffer containing e.g. ATP and requisite

cations and then added to plate vvel | s. Reactions are
I goneF4 IR B Ty oSN A Aot e ORI 0 B st

protein ﬁijﬁdﬂ@h&ﬁﬂDbbntaoﬂNlm dtest bOMp@Ued emabt:hbnnﬂ@erﬁ@ dfitae test
ase Al ter t he, reacti oa %é)em fic antibody is
compo ah therfyist Protsinis measyre éandf tadsferred to

pre- bl ocked protein-G plates and after washing e. ¢
streptavi din-HRP i s added. Thereafter, unbound
Accordisgrteiha pre$ent ifRrertioortbe terdh $¥isriodeindasdylate” meansed,

modulalfgrAFigRLIgH REC R Re agicet atbitd Fr o arotein. in
partlculgﬁﬁﬁ'nﬁMbitéry'@eécﬂilgﬁng hdledité { Wl@lt&e%‘i"‘é&ﬂ%&&f’) eBbbé&iby an

(di ssoci ati'on enhanced | ant hani de fluoro i nmuno
inhibitonet tg) Meherdeiasdentifiableaswuriingindbe assenpf thmpresent invention.

An innifRin R ol 5SS B 8 Pl o BERBY B P BIGER oty

decreadd,tgrevasty dath gmhaﬁo@wmctwaté) waéngmz@pbuabmkregmg@b the
anti bodies. SPA (scintillation proximty assay

activity Of @xpragsian af at laagtaepm@fdamwsféa@t%n TGPk aseribed above
in detat&eﬁ gﬁﬂft{dl tﬁthuW Mist ﬁ]%t bR nc?&hﬁ%ﬁg@ﬁé@ﬂg%sa cgmpound

reaction m udes
that, e.g! mt:rea)sleabpdnp@cpﬂ\nacbg faclhiater ainhaaod apll%?ﬁﬁmﬁénsm&eBagomze or

the reactjon, the blotl ept i de re capture
up-reguigted t?\feeﬁﬁtla Y 8F fXpiaFsOROTgh f@ p@l&quaﬂ Mffrnzre’eea ap ﬁ@f@rably
describ?@%v%rln e, i Féﬂkuf‘a‘?'@fﬁﬂé‘hﬁ haPaadsq ggﬂ%ﬁ@%ddﬁ hB8ulators

"'ashplate det'ection, streptavi |n 'S
includeinatenallyrocoﬂrrin@eomntheﬂc lig=inalisi Bhtagonists, agonists, peptldes cyclic

peptidsta ek ariy SR anfeetse BE it fboaygs. small organic

molecufsd Ahd tHeamte t 0 stinmul ate the em ssion of |ight.

In another preferred embodiment of the present invention the thromboembolic disorder

mentioned above is caused by activation and/or aggregation of platelets. According to
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The honbgeneous assays enconpass e.g. a TR-FRET

(time-resol ved fluorescence resonance energy transfer)
wa@s®asgooal FP (fl uorescence pol ari zation) assayPCEEP2006/002547

al ready descri bed above, an ALPHA (anplified

| um nescent proximty honogenous assay), an EFC

(enzynme fragnent conpl enentation) assay. TR FRET

(tinme-resolved fluorescence resonance energy

o rob Al A PSRRI AR B MM

mfarctldnetummbléumgrruauabmmbo%sﬁanesym@meedc@bha@hm@qwnease
or other dyes with overl appi ng spectra such as

restenags, @ygk@tfarmmid%rem@ﬁﬂaaksapu'nzorm?rrmqyéaml%a@@t%ular
dystungilfifeSthaa pioveibhar AR FlR R Bne i prena

cardiovascafandfor Batebrcbvaslmuiarfd |smqu1 utr&eroscletamandv/@u gb-rhedication

to vasc%?}@tepveqmﬁgég%:ﬁ%wghlﬁ%éﬁ nsfer c‘;ﬂﬁlaﬁ-‘r]\gal F L1 heroscigrosis
and/or f28esihssde is usually a biotin-labeled substrate. After

the ki nase reaction, Europiuml abel ed-(P)-specific
anti bodi es are added al ong with streptavidi n-APC. The

The prdR ROl FioB Bt it b S 2 eBlapor of e

Mst protéie dtltRé @uBleekigisbyuehcd bediAGGot thet et ﬁditéiﬁl Whierein the method
fluor ophore wi || cause a quenching of the Europium

ComP”WSﬁﬁeeﬁ@@ﬁ@ at benefit of the APC fl uorescence

@ B8 OB A GREER Rl ot

art hssayr selsdted firoin althwlfboﬂsyghm¢a$s&e® ldoase assdly and/or a
accetor r ought |r1to roximt
repRg @ %ﬂb %ﬁa' tE3§8Y WiHbLA %%&Wg%ﬁyéﬂ%so nm
) mEBRLRSEISIL I i B0 BOAAeRADhuRTS) ik SVRFGra st
prdiedn.ance of 200 nm Cheni | um nescent groups in the
acceptor beads transfer energy to fluorescent

acceptors within the bead, which then emts |ight at

In one QMé@éd ERALRIMEAOhBThrdrTGo SIS eI éé@eﬁ}@rﬁ thrombocyte
onpl enent ati on) - based assays or equiVval ent assays can

aggrega@ormgé@ay wheegin thathipmbecyie agoregeatieyisdodueed by@migducer such

as ADH RGBT, TRAYE Bl oS B R P fretn

- theenzyrre acceptor (EA) and the enzynme donor (ED).
When the fragnents are seParated there is no
I

In partigulag lﬁcﬁréfﬁr@‘ést@ useran in yitroginasgnrssayne. 8+ hgnihiP soapemption

assay tag%%Eﬁﬁ%gﬁé\ﬁ%ﬁgggﬁaﬁ{ee@?ﬁ?@s Pt eﬁgﬁé;st%g@gg%ﬁt[?\gﬁgtage in the

presence oﬂMnﬂz,tlnpadmlaﬂm ﬁ\rm;ndeatraaongnﬁ gzmm linChy. Syreoptiral buffer is
r ot such as an anti body or receptor. In

e.g. 40%&'%%8% lgfq§he specific binding protein, the

ED- anal yte conjugate is capable of conplenenting EA to
formactive b- gal act osi dase, producing a positive
Another prefeasd assay iggihal hombgerhm)LEs[Flanaégmece @ojargzaitleni(EP)-based

und by a specific bin rot enen ation
assay. fPHRSR p BB ETE rosavs ahicH HaP Sofarties B 1S XCHS hedigscent
substra@é‘%b}ﬂh@eé Fh M%rﬂ%e@bﬁl@ré@éﬁ?ﬁ Bbptitiés W fre€ HBSILBON and
tumble causmg the emlttedyhght to become depolarized. When the substrate peptide

binds to a larger molecule, however, such as (P)-Tyr, its tumbling rates are greatly



10

15

20

25

30

conjugate for binding to the specific binding protein.

Free analyte will release ED anal yte conjugate for
waeewplieent ati on with EA, produci ng a signal JRQBERB®NE/002547

upon the amount of free analyte present in the sanple.

In a preferred enbodi nent gpe above-descri bed assays

conprise a further step of selecting a test conpound

with an activity against a thronmboenbolic disorder by

cecreafATRAL B8 B PRI s BTN e, ELER PR 50 Wore
are gergeaily ivaedpitdsye the Mst protein, in particular the Mt

1 and/or, Mst 2 protein, is a hunman I\%)é prot.ein. .
(a) aiugreseentphaseheeertidelipering bosng e v wresicaNgd, of

Pt@ﬁ‘@ﬁ%@%@? d@ggﬁﬁgﬂﬂu 'cbh{lﬁéé% jchetF gortggge@tgrﬁ%'ﬂhagesﬁde from the

I brari
antibgty trasudtiigd jmué chasgy sf teepplaafaiioretombhigh tal@vk nown

() = aosahamslodsithstis goptiie hibds o dhs PRBRRBA I Ao
res@fRgiS & chaRge f peldrizafish Yror R fo Righl ural ity of -

cheni cal conpounds that have been asSsenbl ed from any
of multiple sources, including chem cally synthesized

iso prfcfEit e PRECLF Lt Banbh Roeiales s 539 WiBkRulstsee migrofuidic
chip to PicRRé theweldrsibnic? acfidrescbritpeptitie 30batraRytoad ghesphdrylated

a robotics systeme.g. including robotic plating and a
product. g #iis @ssaytiiareactan Mmixtusg Sioamp rel.cgqtlt@.rsplﬁgﬁ well is slipped

] | di i I St f
throug"a §aplat 8hEns chf ARG pERLTE SN feiiTphorviated
productarte setdratedasydélectrppladrelist armpdetegtad via laser-ipdoted filarescence.
Herebyttggélgﬂt es?ét un%egqr?) gi?lglﬁg%sfq:@et e% g%ﬂ% %/Ceg S h?q%ér?tﬁp{gﬁ% &gaction. Such

on a0 o e sPARAAE kL S heas Ao,
USA uraddrithe maoenbat Claiplisssagdor Mstzr ei n t he net hod

conprises the steps of: (a) carrying out the nethod
descri bed above, (b) isolating a detected test

sno P RTBBUBIIENR ot Bl e e ot sy

assay wike¢res falbwing bverexpressibrnmot thearedually mecerring or a mutant Mst1

har, eutically.acceptable carriers or, auxiliar
gene, B0 BURBR e R b achy e SR marise efoBetis Brthurayscan be
detecte@qyﬁ{éa%riﬁ@bi‘fééﬂsi &ﬂ?é’ﬁ@/e%re%%fn%dvﬂf‘st@‘alﬁ|ré§_§&4teﬁt§enes.
and in particular selected froma thronboenbolic
Such adepeoreegens codd b béal exssple Fuciferasepinsienthe eaniss! of promoter

di canent the pharnmaceuticall RY, onpound _or its
elemenf et by talts P Ro Bidis st by AP P83 REpolteP genes
and MM BEAMEE-bEites88s #OSell MR LSS Bl oF ABKBIS dlisOPréferably,

m xture of ingredients such as pharnaceuti cal I%/
the cellaareseaded onta aiveallsofa multi-well test plate. Examples of similar cell-
based assays are described in Hill, S. J. et al. (2001) Curr. Opin. Pharmacol.,1, 526-
532 and Hexdall, L. et al. (2001) Biotechniques, 1134-8, 1140. An overview of the most
frequently used reporter genes and detection methods can be found in Bronstein, I. et

al. (1994) Anal. Biochem., 219, 169-181.
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auxi | i ary substances conbined to provide desirable
characteristics together with the pharmaceutically
wa@edbaeoeonmpound. The fornul ati on general |y cOPQI/EB®S6/002547
at | east one suitable pharmaceutically acceptabl e
carrier or auxiliary substahte. Exanples of such
subst ances are dem neral i zed water, isotonic saline,
Ringer's solution, buffers, organic or inorganic acids
In addHion tBaRE:bRYeWRiscriBSd kiish a%%b%l? théqgl'ld‘lmwgmeg g neous and
sodi um hydr ogencar bonate, sodiumcitrate
homogaieops Assaygioapdien be uskd domphhelgtermaingltipn af IheKIhaBs actlwty of
I e and ethyl l|aurate, sugars such as
the M%?&g?ﬁ F%%@éﬁghd | act ose, starches such as corn
starch and potato starch, solubilizing agents and
mul sifiers such as et hyI al cohol, isopropyl alcohol,
The hé??ﬂﬂe”@é’%@rﬁﬁﬁs CBEPIPPARE Bt 18, Eb@ﬁ{ﬂnzalmﬁ)mﬂed ibenuayd sorbent
t col
assay )y 8 TORE (s RIo R ool el K TP 2esay), an sPa
(scmtlllacblonqnsmedty dssayyanda flashpiatbensagi | , caster oi l,
synthetic fatty acid esters such as ethyl ol eate,
i sopropyl myristate, polyneric adjuvans such as

ELISAQéhz?SFth llnﬂédﬁhﬁ{hnocs%rbé’ﬁtoés%a??:@akéﬁ a@@éggen% Esfﬁ%r&ghby yarious

| bum ns, organi c sol vents exi ng
compa@ietsr dihesAsamys @neplpy sanchirh |p3ﬁt|des shatlcamsbephosstarylated by a

kinase éﬁ#{f%%&%nkfn%stggéo%‘@ﬁr efer &g%@?&usk;@@%awtgp,lm@sa Eqaation
buffer e@'ntbimig/b lAcTiahd rédisdid b@t!'bﬁsﬂ@h@‘tﬁé?{ éd&%cfrkAb BEtS Rhym

phite, waxes and stabilizers such
Reactl@gﬁ B[ﬁ stoppagddm %lmmélleé@@ﬂli’r@ﬂmg alixtyres: datereafterg thet plates are

vasno8 5 Ay SR D9, SRRV B850t o o

klnaset,hﬁemhqmntlomm sﬂé@fl@bﬁﬁbéﬂ;ﬂ@la?ﬁledo%%eiarﬁ;ﬂbé”a‘ré)ﬂsually

ef er ab as, a of approx. 0-8.0, especiall
transfegnqdotp p{;ﬁﬂﬁg&e%p@m’mﬁ p[qﬁesﬁ,gpg,acﬁgra\fas@mg-eog sﬁppm)dm -HRP is

added 7‘Fh”ere§ﬁgl‘ Qfﬂb%ﬂne%ﬁ%k)@% edl%fl &ﬂinﬁBFs%?%lég%fg%g%a%e) is removed,

I osnol
the perwidalsemun reaetion i ‘Eheltlp’fécblby BUdltlmabeQH@@@t‘OXl@an’lsubStrate and

usted using a | tabl e organic or inorganic
the oPt&?FESPS'%l?lcrﬂe%”reHdP aé%&’zﬁ’g’ &densitores®pl y using a
phosphate buffer, tris buffer
ri s(hydroxynet hyI ) am nonet hane), HEPES buffer

DELFllg (disgocinijon exhantsd bapthmmdﬁ: ﬂuoﬂoemirranae alspaprbasearasbays are

h
solid pf%s N%?s%?}ﬁ @ﬁ%}t&)@dws ﬁléal yggbgliqcf Hﬁggl m%pééﬁtgem
lantham@@andsm@Earb@udeﬁudrégcé}wé‘ |§rdé‘l@&t§ﬂ'éf©ér hBORE Rbéér?ecg away un-

E fer is suitable, for exanple, for Injectifon a
bound FHrapiurnlabslied Apodiasst hods for formul ating a
nmedi canments as well as suitable pharmaceutically
acceptable carrier or auxiliary substance are well

SPA (skintillatidroptcxmity essdy)siid theiflashPrit@absaPRa6 ARCaIbE Bldtwawdm
table carriers and auxiliary substances are a. o.
interacfifiyseton cap g igiclebelied substrates. @ermfg&\g&ef wection drixture
d u gs 0 .
mcludeg gﬁé‘i(ydﬁgn ac a@@%gd TpEEEdQ '%%g??%fé érhog? J?Qﬁ’%ﬁ e}ﬁft@r e reaction,

the blofmylmtem pepides rars taptured by %ﬂl’e@m\&dmaﬂmw SiPAaidtédtion,

strent HC udes. subcut, aﬂl‘farri i ntracut aneous, intranuscul ar,
eptayifin i Oippein ﬁ@ﬂﬁ"@iﬂg&eaﬁléﬁﬁ’hﬁ@ﬁﬁﬂ thenflashplate’

detection, streptavidin is bound to the interior of the well of scintillant containing
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The nedi canent can be fornul ated as vari ous dosage
forms including solid dosage forns for oral
WwW@ewbno®er at i on such as capsul es, tablets, pilPGI/EP2006/002547
powders and granul es, |iquid dosage forns for oral
adm ni stration such as pharqpaceutically acceptabl e
emul si ons, m croenul si ons, solutions, suspensions,
syrups and elixirs, injectable preparations, for

mlcropf‘aﬁ@g'%ﬁce ﬁﬁﬁ{obllggbn{h%crt [g %%&%gieﬂkbgﬁr%é%fs cggge e ough to the

suspensi ons, anddosage

scintilldntao stintutste thdmmssbhaiflhghtsuch as ointnments, pastes,
creanms, lotions, gels, powders, solutions, sprays,
i nhal ants or patches. The specific therapeutically

The ho‘?ﬁc@gf‘&ﬁéo‘ﬂ% F4356s e‘?\\éSh'\pfa% eaé;ya PRUEREY! @eo?és'oﬁ}btd Mdrbscence

depend upon a’vari et ctors |ncI
resonaacmenergy trénshe) asﬂyt aff R fluooescance, pdlalezaima@sséyqram already

h f ' , th
descritgifafil, BrAb iR At BB SaieSeeRboifbby Bomespnrus assay), an
EFC (éﬁymﬁr?ﬁbﬁﬁborﬂbte?nerﬁﬁﬁoﬁ%éﬁa ydai |y dose of the

conpounds of thisS invention adim nistered to a human or
ot her mammal in S|ngle or in divided doses can be in

i G AR T R T

assaysammh USualy dsgpldivthe iwdrebtence regbRafeS @né \dfeOBStween
contain such ampunts or subnmultiples thereof to

EUFOP‘H@k%anﬁPQa@ madifipdaliophysorygairepapther dyas witht ovastsippingsspectra

suh oSS 08 5 PSCRIT, THERE B BB Moty e 0. 1107

1114). ﬂ;fkemeabmrtonl@ .gof Eorcqumltwmw%ht@ 337 mmefr@mmunf& ﬂl)oresces at
of t sent i nvention per da single or nultip

620 nnf, BT SRR R e aharan Bl T Buemaiue wiidransrer it

exc:tatlgﬁ%ﬁférﬁy‘i téh@'d ViBh ﬁPBrés@@s %‘E 885 Hm.| ﬂﬁg@hﬁ%ﬁ%ﬁ%t is usually

he Scope of the |nvention.
a blotlnﬂabel%lct}.lmaﬁegﬁﬁer theinase teaectige) Eanopiymisbeled-(P)- specuflc

o 2514 8335 Gt e RBRRRINAE o 52 oo potces brin

the Eummmllsb@ed/érmlgb@yIaﬁaltﬁ@tsﬁebﬁﬁnd?ﬁﬁm@ S YO SodfBEL. The close
honol ogs _have been found by M5 identification.

proximity osmj/s\P@ teribedurgpium ﬂ;e\@m@bpée;wdkjcam & gupaghing e the

Europipiptedith AuDeIFREneRPL diFhediel BREMGE on

Exanple for a M5/ M5 spectrum of the Mstl/2 specific
p tic}_e GNILLLNTEGHAK |isted in Table 1; Figure 3
ALPHA (gl dugingscent prPximitykomagenews)-hased assavss @re agsays,

which ’%g}s?’? é ; éﬁé‘é E%f Efng{@t'o@(gg%h g&%ﬁb?&wagg@é ar‘?ggcéﬂor beads
brought into pdximity thywa phdsphat/lelted peptide. Upon excitation at 680 nm,
photosensitisers in donor beads convert ambient oxygen to singlet-state oxygen, which
diffuses up to a distance of 200 nm. Chemiluminescent groups in the acceptor beads
transfer energy to fluorescent acceptors within the bead, which then emits light at
approximately 600 hm.

EFC (enzyme fragment complementation)-based assays or equivalent assays can be
used in particular for high-throughput screening of compounds. The EFC assay is
based on an engineered B-galactosidase enzyme that consists of two fragments - the
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Extracts of testis and human pl atel ets correspondi ng

to 30ng of total protein were separated by SDS-PAGE
wapaeposmeei ns were transferred to nitrocel | ul OBEI/EP2006/002547

menbranes by Western blotting. Mstl was detected by

using a specific antibody. 1§i gure 4 shows the

expression of Mst2 in extracts of human platelets and

testis. Lane A Testls Lane B: Resting platelets;

enzymé{ggz?ep(l:o%@g( uman S%%yéﬁée? g n§o¢é®s g?ﬁle {r%"t ?@%‘%ﬁﬁé e

separated; tﬂererl@h? iprgalecteskiperadtieily, U}ut%rﬁh@&ramdep’@ar@i together
nsferre

were tra to nitrqcell ul ose ranes .
they asgacigts &?OHPF&?'WH to %&rt“@ agHe GEF)é’B?eEﬁE ??: ?ﬁ@%ﬁt'hzes an ED-
a r r .
analyte RFS 1 FHORE ol 141 o gl i By SERiRoopting
proteint sitchl apawbatinody onrquepial. én the absence afdhespebifiattinding protein,

kid . lLive pancr eas, skel et al skin
the EDSREY conliliSlepiabants f cdpblemdung EAE rReatiee-
galacto@fd‘é’s@' BrodYer 4 {Jéﬁﬁfl@ldrﬁﬁwe%@elﬁ‘ﬂ él?l"?@e'f T E%ﬁaﬁﬁﬂf?é 869bgate is
by Western ing. Mt1l ected by using
bound I@xoaapleptflcmmb@@yotem Gonplementaliont wigh Eﬁps@fgvmiedf and there

o U2 P ReEATAES g0 LA oM, VARG e e e

analytekdohjuate forvsindingao ethe apecisiks diraiing protaip). Eres &hﬁlyte will release
testis, and thynus were separated by SDS-P

ED-analyigsopiugaie fatgompl eaentationwith &Annria%@ng @ ngéal dependent
upon th‘éeém{)éﬁ‘ﬁér e %{Yf e'%leg{ ) tﬁg 'P@S was detected by
using a specific an I gur sumari zes the
results of an in vivo transgenic zebrafish thronbosis

Ina pr¥ssaq pm@qoﬁrp\g%?@t@?% i kn@)%gdé)q\ggg%ggﬁégoasﬁuﬁher step of
selectir@gél i&92bhdbunB WP nﬁ%&lw ééé’.ﬁ%?é H{Hb%rn%&fcemsorder by

nportant for thromosis 1n zebra The assa
compammg theztétﬂr@elsnarh@ aasay inhthenyesgnes elpxém mecabsarmees‘dbettest
cEt;rafi sh line, generated by Zygogen using its
compow prietary Z-Tag(tn) technology to specifically |abel
t hrombocytes with green reef coral fluorescent

protei ns. Random zed, blinded sanples of antisense
As alreﬁd;y gnmnbﬂﬁsaweetherﬁﬂétcp@cﬂemnmopajﬁ@ulaéthe Mishgand/or Mst 2
yos. All sanples were injected with
pr""e'”e‘%urgl)ﬁ%rg'?ﬁmé(spisﬁ'ﬂi- into Z3 fertilized eggs, where the
control was 0.2% phenol red GPllb was 1.7 ng, P2Y12,
n ADP-receptor, was 1.7 ng, DAT (dop am ne

Generglly 4ha frstcempayag is prowged iththevioryof 5\/\%9@6360%@}30%@ library.
For thegs?ﬁé(rﬁe o ﬁeﬁl'ic?a‘? %gﬁﬁu%ﬁqgréﬂ%l% B5e ofhidtffrol SR assays

I zat 1 on
are preferred which are known to the skilled person or which are commercially

available. According to the present invention the term “chemical compound library”
means a plurality of chemical compounds that have been assembled from any of
multiple sources, including chemically synthesized molecules and natural products or
combinatorial chemical libraries. Advantageously the method of the present invention
is carried out on an array and/or in a robotics system e.g. including robotic plating and

a robotic liquid transfer system, e.g. using microfluidics, i.e. channelled structured.
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devel oped | arvae were injected with ADP (approximtely
90 pnol) into the heart cavity. Larvae were recorded
w@gooeitodoer havi ng any or no thronbocyte novenePCT/EN1V66/002547
data were pool ed and averaged. At |east 60 larvae in
at | east 6 independent expegi nments were anal yzed for
each condition. Each condition was conpared to
nock-injected |arvae that were treated wi th ADP.
C anif i ke
Preferaﬁ[}laglﬁééus‘t? ggtﬂhsdgg%ﬁﬂgg a%M apﬁﬁl?lte)g%ré of pl?t' Qacqgétlel’{v@f\d/or
platelet@gmegaﬂicm impartictlayithe téstsivomsolexbdeteeted redutééthe risk for
ses of ristocetin-stinulated CD-platelets: FACS
thromblﬁ% leBAN @r?eegmfha%t retroviral ly infected
CD- pl atel ets expressing ei t her the dom nant negative
Mst 1 mutant Mst1l K59R fused to GFP ("Mst1") or GFP
Anothepampodiraeit ¢fdbatpredgnt)investimn—is alirectes tata rethod Fargeeducing a

. (9 f n fluo nee val u 0 asa val
medicafnent for R Jfctrat 45 oraraniaain i SoreRcahesélh HESmence
Compr,ggs He4teps 6P62P (P-sel ecti n) and CD40L respect ively.

he fi gure indicates the results from 12

(a) carwmenﬂbmreatb\@d.de@mlbed@b@vwth CD-platelets from4

o) TR ESRRC ol oot RS RIniBE R b Oy F R kmboc

dissrder,dindg of aggregations as induced by thronbin.
Rep resent at | ve*ﬁc&%segatl on tracings of recomnbinant,
(c) forr"@t”ﬁBOg the dgtec éeompua@ it aneRp Fé%@lﬂh‘@”@ﬁ?ﬁ@i‘ca“y

nt Mst 1 K59R fused to
acéggta‘(iﬁ%k?ﬁﬁr%ﬁfﬁ?{lhé(& control only ("GFP") in
response to O. 5 U/rrL thron‘ol n. Figure 10 shows an

erorors G AT SRRl E b S en et apegton o

plateletgfan@aﬁ éMﬁlléular é@éét%qg)rﬁ% ﬁ?@mﬁ@@%@ﬁé bRdrd 5 desaribed

tain n presence of 2mv . Frgure 11 ows t
above. s| gnoi dal dose-response curve of st aur ospori ne on MST1
ki nase activity. The effect of each dose was tested on
triplicate sanples. Staurosporine could inhibit

For the@oaL &I of 4 ﬁwe%irbdd‘ieh‘ﬂthé%h%ﬁﬁ@)te&ff@allg IC'@'&&H’QHHUr@br its
ue to MST1 ki nase activit The derived fromthe

pharma&es:tlf:alty segepiablassitéom a pbmmapglmcel dosagpixmsh@emsral

consistig of = nﬁﬂﬁre‘g @8;&%& %@%ﬁ,@[&‘@@ﬂ%ﬁtﬂ@%%@ eljpgatél carners or

ereirn in ace I nase

auxiliary Babstztheek icoatbired topavidisdedirablé bhacrsgrities Qd)whég&nth the
sites and the nunbers indicate exanples of point -

pharmageUHEaIHRRCVE MRt abol i sh the Mst1 ki nase
activity. DESCRI PTI ON OF THE SEQUENCES SEQ ID NO 1
shows the am no acid sequence of human Mst 1(Sw sspr ot
The forentlatjori&®=ta)ly comprises at least one suitable pharmaceutically acceptable

carrier or auxiliary substance. Examples of such substances are demineralized water,
isotonic saline, Ringer's solution, buffers, organic or inorganic acids and bases as well
as their salts, sodium chlorjde, sodium hydrogencarbonate, sodium citrate or dicalcium
phosphate, glycols, such a propylene glycol, esters such as ethyl oleate and ethyl
laurate, sugars such as glucose, sucrose and lactose, starches such as corn starch
and potato starch, solubilizing agents and emulsifiers such as ethyl alcohol, isopropyl
alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene

glycol, 1,3-butylene glycol, dimethyl formamide, oils such as groundnut oil, cottonseed



10

15

20

25

30

SEQ I D NO 2 shows a nucl eotide sequence coding for
human Mst 1 (Genbank entry NM 006282); SEQ ID NO 3
W@ h@egotoke am no aci d sequence of human Mst 2 PCT/EP2006/002547
(Swi ssprot entry QL3188); SEQ ID NO 4 shows a
nucl eoti de sequence codi ng fr human Mst 2 (Genbank
entry NM 006281 ); SEQ ID NO 5 shows the human
dom nant - negati ve I\/Btl © Mstl K59R SEQ I D NO 6 shows

oil, co%%%%%%eéh Mﬁtc?aéﬂ gnfﬂétlé%ﬁ T?Jhes(t%ugc n%sr &thyl oleate,

nuc1eot| uence €spo

lsoprommm sﬁtynhéhd\ﬁmuVans Q@cmbg‘ge&ﬂﬁ- Hegtrdn, cellulose and its
ecific tid s listed in Tab. 1Table 1:
derivatfyes, § LERinS oG SRlei: epmplexing agentssugh asiates and urea,

S R et MR oy R Rl "

human MRNA an
e-amindcagioesaciiian pepsthtivbA 2preRbAsatives sudie eedierttybyicohol, oxidation

inhibita}$ flch 3 Sodhonisy AR RARE AWt BES Aoty 8% EDTA Sinlouring
h t r |

i o o

agentsq é&&ﬁ%ﬁv&saand\mﬂqumﬁsl canatexk baipresgntn theasmposition. The

physiolatat blIh5 sSEhGn PEEAERY sl oVePErainG Wi Gageially a pH of
approxO BISRVIB?Gh Béﬁmuleﬁ&é bHIf kX T 4, e&ﬁm@f Qﬂbsnidlﬁnty of §approx.
Santa Cruz Biotechnol ogy,

200-40@rm&hom/htetarmefeaﬁ@y af éppWsBQOiﬁitOemlm@&mldm Thetpi of the

f l
meclio RIS gepeta Rl yaRg. ity %P iisGatie huigRr. sueh
as, for kraniply, piefewblyvmgéwhespﬁéiel tmfﬁ#l fisMuffeit €- dext r ose
formula A (ACD-A) sol ution éFr eseni us Henocar e,

(trIS(hyQWhlemnon‘pﬁ@agp},d-&Emg beiblerr i f uged at room

(PRI g L3R S 0 SOPELENE o i
1-proparesuiplienic ewid). Tbé chekealf tRRResfeattive Wuffer ingenistal d@p@hds on
the deﬁr;eglgt?lgie% g ?@%E&%ﬁ%@ﬁm gﬁ!%%hrig&%mppﬁg for i injection and
infusior @éfdﬁbh@ hﬁ@th@dbﬂfd? kehelifhiy W@dl@&#'eﬁfsegs R4l as suitable

centrifuging 15 m nutes at After resuspension in
pharmaqat@@ellﬁ ag@emtablmca(rmerzmmldary SRbBtEVICEGIre mnmmmmﬂhe one of

o e, S B, AR e O RS B .

chosertiatdord oqhetﬁréﬁélmﬁtz(b}béé'gelﬂrm aHit!J Rmtified eBRpdbund.
(SI GVA- ALDRI CH, Taufkirchen) for to 5mn at room

t enperature, and
The pharmaceutical composition can be manufactured for e.g. oral, nasal, parenteral

or topic administration. Parental administration includes subcutaneous, intracutaneous,

intramuscular, intravenous or intraperitoneal administration.

The medicament can be formulated as various dosage forms including solid dosage
forms for oral administration such as capsules, tablets, pills, powders and granuiles,
liquid dosage forms for oral administration such as pharmaceutically acceptable
emulsions, microemulsions, solutions, suspensions, syrups and elixirs, injectable

preparations, for example, sterile injectable aqueous or oleaginous suspensions, and
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pelleted at 360y for 15 m nutes. Western bl ot
analysis: Platelet total SDS |ysates for protein
wezpore®eon anal ysis by Western Bl otting were PCEPP2006002547
as follow ng: thronbocyte pellets, obtained as
descri bed above, were resugpended in ice-cold lysis
buf fer containing 20 Hepes, 100nM NaCl, 1% SDS, 1nM
Na3vVO4, 10rM NaF pH7. 4, 5mM EDTA and suppl enented with
I
dosage&BQﬂ% géﬁo@rc%mﬁignkg&nl?él a?riimﬁt%ﬁjéh?fé gu\%ﬁ%&'@g mepfs, pastes,
creamst tn:moﬁéngeisapow&?ehﬁfsohmohw sigagsrihhalbugedr ﬁ@tcmaﬁ.ut es at
4C at 13000RPM in atabletop mcrocentrifuge. Protein
concentration of the supernat ant was determ ned and
The sp%&?@ H?—er ﬁt%llg‘%’f%fch@é%%@e st ; I%ﬂéﬁéaﬁc&l‘a}%é‘héﬂf\ﬁ%m epend

t1ssue anal

upon a ye%WAﬁ@r&) inpuding the actbgiyrof Ghd ideritified sscomejureh the dosage

o, o IR SR o8 B SSEP AT B RS0 LATPRERhc r c
factors Wlll(r@\nfrﬁiﬁtthb rRedival el anti body anti-Mtl (Cell

Si gnal i ng Technol ogy, Inc., Beverly, USA) or a rabbit
pol ycl onal anti body anti - M5t 1/ Kr s- 2 (Upstate

Tho oG/ 4488 BN os R PR SRSt 268 Bopen o
other n(dihri:a) in(<$hagieaorGn divided Hesds ohm H¥%.in bATountSaok éx from
was used. Briefly, blots were bl ocked in

about O(.Q houis1Q§ rqglhg godﬁyﬂmtm@oremrgfey@hm@gpmgpout 50 to about

75 ot A S BT B ey o

submultlplesrtbbm'df tcp)makel umihe daity dosdi. &s genéral, tMsatﬂnem reglh’ﬂans

oat cl on anti bod n,TBS-T
accordipgie 378 presast maion compT e edsraXondP @ helisiin ded of such
treatméHttfrl?Dnﬁ’%Séﬂ ?@ﬁ?%ﬁpé‘lbélﬁal ge m dEdrr@njg IP% dtshe Present

(Jackson I nmu esearch Euro geshi
inventiapkpeindasinainglalmrnakipleTdedds. r chen) , det ecti on was
perfornmed by incubating the nenbranes with the Lum -
Li ght Western Blotting Substrate according to the
manuf acturer’s instructions (Roche Diagnostics GrbH,
Mannhei m) . Phosphoprotein enrichnment: For selective
The foll@mm@ Fiesties.J akjes Seqyepses ané Bxemiles phall explain the present
iments (resting /
invent 'tH Sﬂlﬁ@l{\& %%é’?p(\al\glrfge 'bgég%gﬂded in 3 mM Q agen
Ly3|s Buf fer (QB) and centrifuged (30 mn, 13000 x
g). Protein concentration of the supernat ant was
deternmi ned using a BCA-Kit ( Perbio Science
== n) and the protein concentration
DESCWas %Fd;lr@asted totjg@'@ / 25 mM in QLB. After
equilibrating the Phospho Protein-Purification-Colum

. ith 4 f th | at el et I ljed t
Figure {',sMovs The ek Eresiat Tartonp anriEes FormhoPheRi R ugh

fraghkeon N@@@bkg&é@d and further 6 m of QB were

applied to the colum. After that, 500 ul Q agen

El liainerB:BUirbebinstimudaipt ipbateledsid t he eluate fractions

WG rows indicate the positions where Mst homologs have been found by LC-
MS/MS identification. In bands A and B, Sok1 was detected, while peptides
for Mst1 and Mst2 were identified in the upper and the lower band C (see
also Table 1).
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coll ected. The elution was repeated 4 tinmes, resulting
in 5 eluate fractions. Protein determ nati on was done
wo aroeabdozrol | ected fractions, indicating the hP@iTEB1006/002547
protein anount in fraction 3. After TCA-precipitation,
30ug of each respecting fragtion 3 (resting /
Thr onbi nacti vated) was | oaded onto a 1D Cel
(I'nvitrogen GrbH, Karlsruhe, Nupage(r) 10% . Coll oi dal

Figure ?@Woﬁ Egéirﬁw?ér ?dégé? @gﬁeéég t@g oﬁfkﬁ%’l&ﬂgw/@ JR R Peptide
i deRBNILLLANT EGRAK ligiel iprTaibéas m; di gesti on: Coonassi e

Bl ue- st ai ned protein bands were excised and cut into
smal | pieces of about 1-2 mB in dianeter. Destaining

Four SR 840 tF 1 R85 o ki g f s o
pH igdigidualdenersl pi eces were dried by adding 50 m

acetonitrile; excess solution is renoved after about
10q'rﬁr}’?.'£‘(£?§l§"eces are then rehydrated in 15 m of

t r R BSREsHNPPlatsiaw: rnl ) (rec, proteonm cs grade,
Roche Di agnostics GrbH, Mannheim m) and incubated at
37d@never Thiogrkiniastiyateshplatalétsh oven. Peptides were

535 s RO Ryl v o

weneepagpatatedypBDBLRPAGH and prateinswerenttandrogedand
recqonstit lllt ed in 13 0.1 % TFA. Nano-LC

: - M5/ VS )
Andliyesaliulogesmembranes pydVesisin BlotingnMed wag detected by using a
per " nano- ESI - LC- M5/ M5 syst em consi sting of
a j@?ﬁ%ﬁ'ﬁ@& system (LC Packi ngs, Anmsterdam
coupled to a LCQ Deka XP mass spectroneter (Therno
. Fi nni ga San _Jose). Fanos .autol pader (LC Packi ngs, .
Figure 4, SNORGIP SRISTRGHOF HISth Toex ErS af BBap gl Srangabtis
. ThfeSRMmigliswas desal ted on a C18 precol um (PepMap,
i.d. 300mm 5mmlength) using a Switchos nodule (LC
Padianegs: Reslingplataipts; | oadi ng and washi ng of the

sa ' %Wacetonitrilel, 0.1 %trifluoracetic
apﬂ:gér%aé\q t'gfpﬁaq'h%g%g? eg Q'Pﬁ?tﬁa_t e of 30 nmL/mn for 10

M rExtractel8f Rt entHumareRibIRts torfesfondiRg £P80MIFbf total protein
| enght, LC Packi 285 Anst erdan) was used to separate

tEéN?férﬂeiPé_é%tedtby BorAER én@prczgmsmermtrﬁr;sfﬁﬁedﬂ@i e
(o aTeMRse! finBiaedb2IRABH PoNElS) Matf i Foef By using »

( sapeeific dB)ibodyl i near gradient from5 %B to 35 %B in

45 mn, followed by a linear increase to 100 % B in 10
m n, achi eved peptide elution. The capillary tubing of

Figure V%Mht%hh%g)%ﬁpé%x??ées{%g gﬁﬁsg’ﬂlﬁ Oxitdts ?f g&ﬁcft%ilﬁ’lﬁﬁégﬂc%‘é%g 30pg of

crole Sci ent |
Hartbtad prajisioy frathenlatetets obrairg eotn, hedrtkkdneygdp@ri pancreas,

Nang- el ect r ospr ay._needl es re | aboratory-pu]]e
(SR THEE Bk potoehs, nd Fiis Wale SSRATale DB RS -PAGE and
fr Gofeiteederd trafgfef@Rl tblrifrd&siufdsetneddramigs B i
rrmqmér om Chr onat ogr aphy GrrbH,_uRoStet eﬁburrg- HSai YSII\/%%%% blotting.
r eddstiliwas detestatbbyiusingra spedfioantipphoxi mately 3 nmin
di anet er.

Figure 6 shows the expression of Mst2 in extracts of various human tissues. 30ug of

total protein from platelets, brain, colon, heart, kidney, liver, pancreas,

skeletal muscle, skin, testis, and thymus were separated by SDS-PAGE and
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Mass spectronetry anal yses were controlled by the
XCal i bur software (Therno Finnigan, San Jose) using

walat0a/16®pendent acqui sition in the positive i OPCTBE®NG6/002547

The transfer capillary tenperature was constantly held
at 1800C, the capillary voligage and the tube | ens

of fset on 46 V and 55 V, respectively. Peptides el uted
fromthe colum were detected in a first scan event in

NS b PHR2080 0 Bl ABEE e P ALY |FLAEH Bting.
desidevds d&e&t‘édﬂg&nsmg@%paedﬁcsahtﬂiodwn width 3 Da, 4

m croscans, maxi muminjection time 400 ns, activation
time 30 ns) for the three nost abundant ions (above

Figure Jﬁx%ugﬁ‘ngﬁ%@tﬁe rlé§u|f§30ﬁa EI Abb Y@ns %b%e%‘?aﬁé?ﬁf@éfm%ﬁs%f’assay

correspondi n I bur oftmare setting
Th endﬁh@mscthekmajmankdpwnaofﬁ@@@@&% MstdiMsaiR) faﬂ“ebtwﬁDP-

- TR REAGMhodite sbBRER0S, BEUBR3A Wi TMita) i theerore

1. ﬁn@@rtanﬂéﬂméh%sﬁﬁh%b@éﬁshl 50 mn, no rejections.
Mass spectronetry: Mass data were processed with

Spdberagsry|utilizetha tragsisgenicibrgmbeeidesipecifiefbiareseent gebrafish

ol Qe sttty 2 den By s o pdhy 25A6H eghnology to

r agpecifi¢al3Pa8el tkbrbolyibk Mith graef-réePeoranfluceatent proteins.
charge assi nmsnt find force 1 through 4/find max (z)

7/ mandoRnizpdy binded gamples ehartisgnse Mmaholires parednjected into

m / Ctan

[ dérﬁ‘té [ fe“ %@%Ré&%ﬁé%%?gieﬁwgs Sso‘gg%ac [ ng%ﬁ{g injected with

S\Nleanvaﬂlurrwa(Maxhia)SﬁtO/\EB Feertitizresd eggsqn/dwevﬂbﬁ coetbl ek 2%

to S, rcne aon tchin

topga rm@ GRS 355 BR0 TS, 3 P Recamipt mas A DAT
ggber nfrie] riERGES 1.7 R %ﬁH'M@t‘ﬂQ Wés:ﬁxéi MM The embryos

m ssed tryptic eava es was
pewera @lmmtherﬁﬁéCtlagubmgr régﬁdufe(daas post feattﬂizatlwhaarthehe

tif t t t.h {
gg'glp'p%ﬁ I:'fzr(\)/geg(\zeere na]leeg{ d W?lg ef aéoé}'g%n?%gyts Bmol) m?o the
SCﬁeért cavity. L& were Rorddt asl dithéohadhd a&&Qﬁ‘rtrfoath\t“@lhﬁocyte
manual | y exam ned. Zebrafi sh anal yses: For tar

vameamet. i he drtavergpadied apd sveragathyAt lgas %Mae in at

iR A8 R RRAs Mo RER: b af oot dhnaition.oEacn

hagentitien wwcbmb’brem@l mools-injetted dadaeadaf wers ﬁ?eated with ADP,
Toal s, Inc. P|Iom:1kI UAadtestedlnth Z-T

t hibatssisak sigadigancerfspsPillo wreqba%)emarsawiﬁww fqrre" samples
I
TouRlitesPBolBIng KBhHB! SIBIIIMDAE! M0 sSyera

each norpholino construct into the one cell stage of

e e S 5 5 o S

d
e e e

in expeastsmg)alﬂwﬂbe ai@ﬁapanmabwedﬂstélryUMt Mﬁtﬂ 8‘? fma to GFP
wa
ot M PRSP RP B il S apedetativeinpipases (%) of
Wenfean fluorescence values over basal values. The figure shows the agonist-
dependent surface expression of CD41, CD62P (P-selectin), and CD40L
respectively. The figure indicates the resuits from 12 independent
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observed 5 mn thereafter under fl uorescent
stereom croscopy, and the presence or absence of

wao booeroeyt e novenent was assessed and recor deRICT/EP2006/002547

Generation of CD-platelets: Transgenic nouse platelets
expressing the dom nant-neggtive nutant of Mstl were
generat ed according to Ungerer, M et al. (2004) G rc.
Res e36-e44. In brief, murine bone marrow cells

B LR T PN
i smeagas@rp@a:;&emthmmmd devidtiohed*pirdro5condi ti ons

allowing a large majority of the cells to
differentiate i nto negakaryocytes. The cDNA for the

T

Figure

Figure

Figure

CI &ﬂpasehentuavelaggmg@a,tlo@émmgs oftfecembGizht2@&3rovirally infected CD-

P PlAERI e atsired el 3 A8t iasetivanpstitowiint Mt 8o
G aisHPo GF‘F"{“DI\Pﬂﬁfhmﬁthg@ths E:HH%I &Hcgl?‘*cﬂﬂiﬁ r)tlﬁ?'esponse to

with 10% fetal calf serum (PAA rmany),

so@ Uk thvembin. 100 mol / L (Bi ochr om AG, Berlin), 1%
pen/strep (Biochrom AG Berlin). NIH 3T3 cells were
mai nt ai ned i n DVEM d ut anmax suppl enented with 5% f et al

¢elsﬁoweranresazuvls@u kinabekesay i aifetantiudier coabitisnweCmpared
split 1;2 into 150 nm di shes. Transfection was

pe.tq ar%a GRNtEOL fbem@mgm%@@céwﬁy ot G t-Mstbnmaggsured as ATP

%éﬁhgapéﬁag CYVLFF Qse%@bgé o g\r-.{s]\ﬁ @,?@ ; nmol / L,

transfectlon V|rus mas col l ected every 24 hours for

AR 658/ 400N (YE RESRKIRSRIEE@N MSTT Kinase
pr %%tNhEP rﬁéf@ﬁ@ctwleggﬁ edsh Qveﬂsst'e\é?d om lf%,-%.té Bamn

only wi'th stem cel act or ays er I sol ati on,
c eStauresperinafceutdeidhibittdonspletaly if a in wfrocass/atyéhe ATP

FoRbPIGR e BT b A oS LS e O e boot
tr gngaresasadB8s4pM. producer cells were incubated with

1.5x1 06 isol ated negakaryocytes (2 days after their
isolation) in the presence of 101 IMODM 100 DMEM

FacHRABSERDP 50T, P ShBaad HeuRRies b fdRiMa 1, wherein n

%@a@fac@dhbdﬂswmklnbéaﬁl@ﬁﬁrm fdshdwn. Phéunaébtinet ainfinbQicids
cul turing over 4-6 weeks, 36 hours after infection or

af tSEPthh@ Gappesaclesyage sites andiihe numkers dndisaiecy@nelgs of

t
supP Iy TRTERHERE WFicH 45 PRERBAISH e rshlidase SERAM
infected fromthe non-infected cells. Culture-derived
pl atel ets were harvested by centrifugati on and washed.
Dependi ng on the respective protocol, they were
activated for 10 mn with collagen, thronmbin or
ristocetin. The anti bodies for nouse CD41 , CD- 40L,
CD61 and CD62P were from Pharm ngen, Leiden, The
Net her | ands. Expression of these antigens was
eval uated by FACS anal ysis, as described. For
aggregation experinents, a Chrono-Log 500 VS
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aggregoneter was filled with 300 nL platelet-rich
plasma or a mx of 107 CDplatelets/ nL in nodified
waedeo2s buffer containing fibrinogen (480 nedTEPR208616)2547

CaCb (2.5 mol /L). After adding the respective

agoni st, light transm ssioppowas recorded conti nuously

for the followng 20 m nutes. Curves induced by

thronbin were detected in the presence of 2 mmol/L

NOFRLE kde (GPRP). Expression of

DEscﬁﬁgﬁﬁiFoprotgﬁ%gb¥ﬁ9§g%§eria and Mst ki nase assay: The

full-length sequences of the human Mst1l and Mst2 were

ified by RT-PCR starti fromRNA of Hela cells.
SEQ AR sRgwes ti i, £ty SRUCE G ( PyraC Mgl dggnissprot. entry

manual q %Qated PCR products were enployed in a BP
reconblnatlo reaction to obtain entry clones. The
sequences were subsequently transferred into pDEST15

I ion. PDEST15- NBT t
sea i} Ro & §hRlis™ AitePRaS saBpRoBEoT A oL RLEFN Mt Gl Gapbank enty
on AnpiNnl boepddr sel ection of transfornmants carrying

the DNA of interest. Single colonies were inocul ated
in LB nmedi um containing 100nmg/mM Anpicillin until they

sea 1 FRSRESTHYE BRERPAPoLS S bGP (S Bprot enty

(S| GVAQMINMIBEH, Taufkirchen). At the end of the
i nducti on, bacteria were washed in ice-cold PBS and
resuspended in lysis buffer (137mM NaCl, 2.7nM KCl,

sco USRS e SO MDA BB o

Na3vVOo4 NidO@B281ase i nhibitors). After the bacteria
were successfully lysed through a French press, the
| ysates were cleared by centrifuging 30 mnutes at
SEQ lﬂﬂ@@sﬁbwé%eﬁ%érﬁe&mamﬁ% Bfi(d RishE: MgfEoBuri fied
fromthe cleared |ysates u5|n8 the MagneGST Protein
Purification Systen1(Pronega GrbH, Mannhei m) accordlng

s 1ty Reh 2 RO W RSl 2S5 25h TR ) pavioss

assay) nubrti€s begFeHEatbiressordtidg ansto4Rp8R) Vbt
proteins were incubated with 2ng of MBP (Myelin Basic

Pr ot ei n) and 2mM ATP in ki nase buffer containing 40vV

=Y d . . . 2mV
sEQ IQRERT 211l ety BRUS T Dskbbdk Bt pERIo FRIRNE A TRade
activity of 1wM DTT and/ or 0.02% BSA. The reactions
were perfornmed for 30 mnutes at 320C and term nat ed
by addition of 1nmM Staurosporine in ATP Mnitoring
Reagent (Canbrex Bi o Sci ence Nottingham Ltd,
Not ti ngham UK) for biolum nescent neasurenent of ATP
consunption conpared to a GST control. To assess the
ef fect of the unspecific kinase inhibitor
st aurosporine (SI GVMAALDRI CH, Taufkirchen) on Mst1
ki nase activity, 1ng GST-Mstl protein was preincubated
for 30 mnutes at 320C with serial dilutions of
staurosporine. Afterwards the ki nase assay was
performed as descri bed above. Each determ nation was
carried out



in triplicate. The success of the treatnent was
determ ned based on the decrease in ATP consunpti on
w@ewpaemell t o t he untreated sanpl es. RESULTS | ni PEHEP2006/002547
identification of Mst2 in platelets Mst2 was
identified by applying the2$o-called PST technology to
enriched pl atel et nenbranes conbined with an
experimental bioinformtics assignnent procedure
Table 1t Kuhn, K. (2003) J. Proteone Res 2, 598-609), Mt2 was
identified using this LC-M5 based anal ysis. Mt2 was
identified by 6 PST's with high confidence.
Identification of Mt kinases by a,phosphoproteom c
Mst-spegific BaetdaswBiehdrere ddp it hya BhioshiiarrRtsordes epgroach
proteins, phosphorylated proteins were enriched from
either resting or thromhin-stinulated platelets using

| MREptdd i nity ediestihg plateftngen Thramsmhiaotigatednt ai nibrgtein
wer e_f

the majority of
Wapl e | anes were t

on 1D gel s.

el uted protein

hen c?:ltaye:iﬁfo str

t her se¢parated

I pes and

LADFEHGEIMDUKGINOL el ns weg e 1 dent
digestion foll,

wed by 1 C VE/

I f1ed by 1 n-gel
anal ysis. st

tSORSI N
i nases

TLIBREY ¥ Igdhd at

several 1 ocation

s in the gel as

Mst2

ACN IR R\ 1 2

- 1 PN e
I rrgurc L aimu 1

| so SOK1 as ana

il o a4 L n oA+ 0
UrT© 1. 1T aguauroT

t her honol og of

§QFQ%QHEHBMﬂ2

ATATDIVRSBIHetrect e

time that SCK1

di (Fig 1 and Tabl
was identified

e l). Ths 1s th
in platelets. S

Svikf1r St

identified in two bands mgrating at different MA

probably due to proteol ytic degradation of SCK1 .

M5 data give sone first hints about functional

i nformati ons, as the peptides for Mstl and Mst2 were

found only in Thronbin-activated platel et extracts,
Table Zahj ch ni ght indicate a stimnmulus-induced specific

| @t d .
ExpresGORIPRTN cF H et ot iR BRCAR ML TR B Fiifius pyrpan tssues.
Mst1 aaaid M&tR 2mitNAs amerp pitected noy equdrditativel RIT-RER ~(THgrié®) using
..could be identified. Expression pattern for Mtl and

specifiogirgesy hunan tissues The tissue distribution of Mst1

and Mst2 in different human tissues was first

i nvestigated by Tagman anal yses. According to the

The

Tagman anal yses, Mst1l nmRNAA : d_at high levels
i n human | braissud Tyale by ai E’%’n%té%ﬁﬁg%g abje 2).

Medi um ejnip:aign? rIH:§\/::I 3 mBI}S:t"f d ﬁ'"':ﬁ anel marr ow,
fetal |ivegLren IHynus) L SH L gther2Ef ssups Mst 1
mMRNA vvas} .eie;ow the dete ;‘t"rL'“&ng:"ﬁliqm t’"“ari"&ﬁ”h"er' fore not
expr essedcaionexpressed ¢nl yioat | gw | gwed . Thus, Mstl

is expre ‘E‘G: @rﬁiy in fef. tidgles. Wrﬁm'éwﬁwﬁt?éit to Mst1l
, Mst2 2LOUPH- be -de{ e S1EH "Bt [hi-gH Bk pr epsi on
l evel s omkignle testis.  As odservgd faewNBt1l, in all

ot her ti skimes Mst 2 nRNA[waslebel oy t hdodet ecfion limt
and thus H&9 exprassed - or - el esqed- dAEy--at | | ow | evel
(Table 2 'pgﬂ}gg ‘eate platelgls contaip,.only|lvery
littl e anPlrRestadf TRNA|'n Ce@kParifson bes nuc) eat e
cells. Fq;?!q%ﬁnrfe‘,mn%miu.s'@bﬁ&t..e%L frdmepl atpl ets often
. li d ) lowe
i's found gmﬂdﬁ@?&k‘je ggde,g:j Nl low

Small Intestine | 7 Tow lows

Spinal Cord low L lowr

Spleen ' low low

Stomach = f ] lowe  {  lowe

Testis high_ high

Thymus | medium Towe

Thyraid low lowr

Trachea low o dowr

Uterus . lowr




10

15

20

25

30

conpari son to nRNA obtai ned from nucl eate cells.
Therefore, platelet nRNA was not included in our
waagaaeoopanel , but rather protein extracts andPUWEPBNEI002547
bl ot analysis were used in order to evaluate the
protein expression levels g2 Mstl and Mst2 in
pl atel ets and other tissues. Mstl and Mst2 are
expressed in human platelets To verify the expression
f tl and Mst2 in human platelets, thronbocytes from
EXA““ﬁ%% e bl ood of individual donors were purified in
several steps (see Material & Methods). Consequently,
t ani j by other cell types as well as by serum
MATE%%@%E?B@S@I d be avoided. Total cell extracts of
platelet pellets were then obtained through lysis in
SDS-containing buffer. At the amno acid |evel Mtl
Reagenfisd Mst 2 have an |dent|ty of 77.6% To discrimnate

Tissuo IR e BrioR T S o Bk ERaR b MRA Kol

EDTA, [Sucto 88 eBlybsf.- s&unmajéda@cﬁél@t@wm@ ¥hds B@man of of protease
i ndi cat ed very hi g f st

h e éssion |levels o
inhibitofs were pusshasgetieoraf Bmﬁaé@mbbls F@ld@bergﬁs/éatlfz@ilg@ggame Mst1

o WSS Bt B, BT e

Cruz Bicteeindibgy, Ins., Sapte€ae UK landaiUpstdis (Hietibted byBiomol
rtI confirmng the results of the Tagman anal ysi s.
GmbH, X‘ B d be cl early detected in human platelets at
expreSS|on | evel s much higher than in testis. This
result has been confirned in several donors. In view
!solatioofandwecti\mﬁbntdi@datal&émfdeeSheﬂNBldtBn@iagblyy;isexpr essed in

Freshy BB et D5 R BB S o terfasq ool

A (AcU-AI) sbhmomaké@emepﬂewﬁicar@ rF@é&thaxugmz STIRS b@bd%éé 8ERtrifuged
ottlnag#Assownln Fi expressed I n

ur
at room tesnperafitregpo2eiminuiesat, 19510@eﬁl‘i§bplat&jaf-rlcmpla§mawé=‘RP) was

recovelefE e 4D B MRS e .8 Bbelo MR 2 Pelpuing an
additiotal dent¥fagaticre bt €204 fort1SSiruted the FRPIWIE H&4Rd with 0.5ug/m!
onor de&endent vari abi | i ‘tvg inits anmount. Tissue

PgE1 (g!%MA -BlPNG e anBtirchgnhiang plateiets wese pelletedthyi eantrifiging 15
mmute?%’é I%agg;nﬂﬂ& Méh%p%ﬁbl(‘fﬁm bi d%:gl@cﬂ%lﬁdgﬁ f@n&%@%%%.?mM KCl,

| ate SWaSI

12mM Neb*lél%,NZ!s%ml\ﬂsNaHaﬁ’@ugth Mg@%mmﬁmade;bés 9. 8tntd Qll@cose
hest expression | eve

o st , n '
0.1%B8 BHR T Btaigiideie el st B0 Shied dareatpaniih Laliuman
h - (
Throm S A DR T PP Aok attbon] Rrgffnfe, and
pelletecati36QQ fior Hhminidesi onal band at ar ound 5CkDa coul d be
detected. The unspecific nature of this signal has
been verified by probing the sane sanpl es

Western blot analysis:

Platelet total SDS lysates for protein expression analysis by Western Blotting were
prepared as following: thrombocyte pellets, obtained as described above, were
resuspended in ice-cold lysis buffer containing 20mM Hepes, 100mM NaCl, 1% SDS,
1mM NazVO,4, 10mM NaF pH7.4, 5mM EDTA and suppiemented with Complete
protease inhibitor cocktail (Roche Diagnostics GmbH, Mannheim). Lysates were rolled
over top 20min at 4°C before being centrifuged 20 minutes at 4°C at 13000RPM in a
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with a different Mstl -specific antibody (Upstate
(distributed by Bionol GrbH, Hanburg): in agreenent
wowdok/1edoel result shown in figure 5, Mt1l expr eBGI/BP2006/002547
could be confirmed in platelets, testis and thynus,
whereas no signal was deteeged in other tissues (data
not shown). In contrast to the Tagman results (Table
Mstl is not detected in the brain on protein

tabletoé?(lg emlfgggégkﬁﬁ{g gﬁcﬁal\é{é@ Pithsﬁt %%Q&az)ﬁva%@%grmmed and

30ug pfdteitis Were fdaBivied drPeitidrang-19%p NeFSA GE® ¢ pithe d%\%e of tissue
detected in platelets, Ki dney and heart. Low | evels of

distribugigp rasedysis) avea 40%ONEPASES geldtnvinoggra Gomeld sKarisruhiey and
or.t an ese tissue

di
transfefzedtin'S  nRSa PSS BBMEsANRY AT R op e Fes GlfPe GmbH,
Frelburbytm I\c&te@l"&i 8f NistEX ehbisit SAYEMNE étﬁt@dodﬁféﬁﬂ -Myes @oéms%anng

| evel , where expression of nMRNA coul
Tecthm;y lnes Bevedyi HSAY or asabliiapblycnal Botibody aati- Mst1/Krs-2

(Upstal (SRR bR BICHbLARAT Ll e Ty of fptebioh or msto

the goat pap@itshlStHtiBedy m@sﬂn(dl ﬁgf ﬁSa?ﬁQ@rut@@t@cﬁh@l@’gyOmcabenta Cruz,
val i dati on was deve n the assay thronb

USA) Wardiasl (ETPTlq Blosa iere Dket 1t SRS Ly 20 Trsderstent 37mM
NaCl, (P?ﬁt ﬁg@%n% @l /S'ALmHI-Y 'I*ai‘ﬁl%l-«%%%g Bn ammpeq% fat-free dried

OSI s-r assay Uusing Al agoni s

milk rodidisg béeat 4%?],edamp|p:bbwl vm[:h Zﬁe@f (I%/;ammrpolﬁcuﬁmaltanhbodnes anti-
niectin rel evant nt eart cavit

Mst1 obpith Thg, %@f&e \slonalanihodydfies (w%m%&% F Popiainkngi % fat free

dried n"hlknﬂfté’r H&uﬁahﬂ@ﬁ @\ﬁt‘P\eﬁHrOHH ate! 'c%ﬁﬁrga?é@ sSylel pr? 'é?'ltlbo%les (Jackson

val i dated pl atel et targets, e GPlI or an
Immunpavseard&@mp@mtdaﬁammnmshm UK amrd SEEMFRALBRIChE r

Tt R PR T L Rt our.
Light V\leﬁﬁéﬂh@l@ﬂiﬁg Shpstedty d(:@btdi’r@é tdthd Mhanufittader'sinsisdfions (Roche

stem The rmrphol i no-based anti sense technol ogy was

Dlagn0§ yelH ( iagobeim). LLC) to characterize Mst1l and Mst 2
as potential thronbosis target genes. In contrast to

the situation in human, the Zebrafish genone contains

Phosprmﬂratehmenhonmleng representing both, Mstl and Mst2 The
%en uct BCD48033 76 8% and 88 8% identity
For sel chmaRQjagen s PhesphaRrotain Purisisatiar kit é‘@stll'f@d as

e e
QlagenHJ_)gmsBuﬁeg (@eBdand |csmtr|augetq/ 30omyre t130000hg). Frmtmnm concentrahon

of the Séxlpegﬁaot%(lgygg,) e}emgp% usm&é%%ut%@&%@&%y eutschland

I
GBI 15 LS i S 4o AL

respectlvel y. In contrast, BC048033 is conserved to

9 h h
ater R HBH ok B D R b 5 3o B e
plateletosm@wmmtamilueaeb i {ophofiResldrah iVetporidndvbltg ﬂow-through
gesting that the presence of two honol ogs (Mst1l and

fractlom)yﬁngIlﬁcnadrrand dwthar & mbebQEBt wareyappliag ol wash thencolumn After
that, 508" &hiagERUSiution Buffer were applied, and the eluate fractions were

collected. The elution was repeated 4 times, resulting in 5 eluate fractions. Protein
determination was done for all collected fractions, indicating the highest protein
amount in fraction 3.
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by using antisense technology to elimnate expression

of zebrafish BC048033 the expression of Mstl and Mst2
waowrgoe/1kmecked down in parallel when conpari ng POI/EPE06/002547

situation in human. For target validation in the Z-Tag

t hronbosi s assay, anti sensgqnorpholinos designed to

recogni ze the first 25 nucl eotides begi nning at the

transl ational start site have been shown to be

After TEATBRPIE P Sl & dach0Bame i ration 3 Noa Ba A d Mampin-
actlvatéd) vasHBabedehts a YA @ nVﬁ‘@)@@ﬁ GmbH & ofEaghd WW F0%).

assay. The norpholino study was conducted in 2 phases.
Colloidatipgomassie blaetstainsvas pedpimedacgondingte Raty €arhRBoth GmbH +

ffective concentration of each norpholino was
Co"l<a§§éﬁﬁ%ted. This was determ ned by injecting several

concentrations, ranging from0.83 ng - 33.2 ng, of

each nDrphollno construct into the one cell stage of
Protein jderdilisplis. For the Mst 1/ Mst 2 norphol i no, no adverse

s 588 S804 BB TR B oo

into smaheic@@kIdf abeubpt:bmna?nld dldimet%l‘YDthalmng way dowes by westhing three

times 16 lehA SV § A48 WBSEIS SRIMTT b RCR BT LSRN LGOS, pH
8.0). TH@ n%é\?,fgce%twgbé 8hi&Rb %dﬁ”%@@hl hbabnivile1EMdss ddlution is removed

nt for ADP-inhduced thronbocyte aggr egat 1 on
after ab(oEi 40 i, Gehpiedestarethien rehyGrated iard IRYitrypsin solution (5ug/ml)

(rec., PRSP Be diAeRah s Eipiosfits ke, MERPréim &6} eidinclpated at

37°C ox?B?rrﬁdjﬁtl Ih @c&ﬁe@ﬁbﬁ@v&ﬁ\/\ﬁéﬁﬁdé&l@éf@ fient &xarsoded b?ﬁndd%ﬁbn with
sed. This hol i no has been found to be

30ul 508/6 ﬁ@@ﬁomiﬁle/ ﬁ%ﬂﬁ reedines)aPeptidel pxasls weygdpooled, lyophilized

in a vay O RERAAIEHEY FERTRulatdln 18R BLFE TEARDP | nducea

thronbocyte aggr egati on. BQ)48033 the Mst 1/ Mst 2

zebrafish wa the best candi date gene
Nano- L\ﬁ Mﬁ/ M%t 'ﬁﬂ%'Y§'§u693|Y$ﬁ% 0? they Hmptes \@?'feelé?rfféfmed ona
nano- E§E§§fve S s any 'iéi‘l'ﬂ ‘é&ﬁ? lgftl éﬁﬁ[‘f@%ﬁ%(l‘{%@%kmgs

Amster@amlzoupbelritJmlsCQl laehmi dGPt inaRs spaotrdmhemr (0hetrhe Fimmigan, San

Jose). %%S nat iha(agJ@ Zleg%q?@gsk 5\%1\6;33 daﬁﬁ}y\gdel aggéo ipject a sample

volume'dfGH'.?»WtTHH‘sérhéFe WwhSdesHed &n *éeCﬁ g\ﬁrectél@l‘%ﬁ P%pﬂ@a% i.d. 300pum,

fects for drugs targetin pr ot ei n,

5mm Ieggﬂﬁn@llryg @wmanOdeEiLﬁg?mn% Aqestesda); loadigfand

washing of i SRR o Abt T2 24 ORI oAt o8 Berformed at

a flow rapsdE30 fibfminifer gemeinaAl ©18 ahnetdltmneFEpNaRd. c(@),lm 150 mm
-pl atel ets from negakaryocyte precursor cells

lenght, éﬁpﬁ’@%m Hmstesdame wasdiseddp W@r@@éh@mpéggss @h adllow rate of

200 an(@ﬁg‘gb% ?ﬁ&ﬁfb @{%aelr%_gn%%égl of'gﬁ’f ?J&)%%ﬁ%’ﬁ%@ '%111 Eh&d (solvent

A) and 08€g acstshitita/01%h f@a’niwb?duu l@fom%ntm Adlmeanglms@;elnt from 5 % B to
35 % Bo Ao Joleyind b arfbeanincorasesior 00 s Bindbminaghieved peptide

elutionoverexpressed in culture-derived platelets
(CD-platelets) with the aimto investigate

The capillary tubing of the nano-LC was connected to the electrospray needle with a
MicroTee (Upchurch Scientific, Inc., Oak Harbor, USA) where a voltage of 1.2 kV was
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any changes in the function of these platelets caused

by the resulting interference with the activity of
waiosaeodst 1 . Retroviraly induced over expr essPONEPR{006/002547

Mst 1 K59R did not alter the norphol ogy of

megakaryocytes, neither of oghedded CD-pl atelets, nor

t he expression of negakaryocyte-specific markers

conpared to GFP only-expressing cells or uninfected

appliecRAsoctieF peptarneBdies Waft Pooragery it sl astruments co.

Novatoptmﬁelmd@rmgo@m fom faeea 'sifcatdpilRfies - ZX pheSHH NBB0 um,
CD-platelets were used to investigate the

Grom Glyomategrarhy dpahtie Rotienbueg-laifinggn)sastitipg in @degrdie erifice of
t file and dense and al pha granul e
appmmﬁ@%g@gghﬁgﬁ(h%ﬁp?dge recruitment of fibrinogen
receptors after agonist stinulation was tested by
i nvesti atlnq expressi on of

Mass spgclip Ce@@.a YRS WREWRONtROlgG DY ﬁ‘e&%ﬁll%‘ﬂ‘i ?erhN%ﬁe (Wkeimo
Finnigd®, SeheJdi tdils QRlpehBeRHLEdisi d@ﬁ'rﬂ flfédpr?éi’tclz\ze B Kode. The

suppr essi e ristocetin-1nduced sur
transfer eapnl]antyrten‘cpemétufe vasreonstantlydepd ai 1801C vihei capilfeay koltgzge and

i S S 5 VA e SRR, K8l e B B cohrn

were dé%%'fé’d inoAfifst SBAREREART IBtMSIABES (RNF500-2080e8 mRRskcainBha
degranul ati on was tested by studying the surface

mammuzlrrnalnjﬂcbon’autlrrwn5<an€'nsifyr dbwedi by thoss censeilive atada dependent MS/MS

sean el b BERb e e Bree BpriharurEcoh U fgg o

act;vat'thmﬁ’@BDﬁﬁ@WoﬂMré@ nﬁ&dthbﬂmﬂéﬁﬁ |0N§'(ébcb§595§<1 (D? counts) using a

res onseto ri stocetin I rthernore
relative; golbision enerayeietd d«g@q%@e@ppaﬁmd@ th% WiGalibea Spﬁware settings). The

dynam%%@h?stlc?l% géfan‘?é(lﬁke%'ré‘ dePBL ?oll'é%\%R“r(e%’gEc@gr)taﬁ, iehRbt Yuration”

€ ris nduced "aggr egati on

0.5 min, i"exclasibhhist sias" Qﬁhielxctustbn ma@ﬁ)mpcﬂtat' alet.§ [eapteash;nshzm duration"
Mstl K59R Altogether, the results in the manmal i an
1.50 miy nogeiecdersved pl at el ets confirmthe functional

rel evance al ready denonstrated in the experinents
performed in zebrafish. Furthernore, they underline
Mass mtromeéryf blashitata awwre pregessadgeth Specﬂrhml\ﬂiﬂev'éh\@m‘rbmng
nterf re,w atel,et ,activation _,
-ﬂf’ﬁ g Jc']on

paramdiags WK uae foomact BV HaBBS Rt g " BYsiBEumg

"mmlmEPscﬁj{ﬁidéétth'Cﬁﬁd"ééé?ﬂﬁan@é" HaddaD (aqll K 't]“ ‘G'ODMZOGO DQSEbarent
assay finalrzed to nodulators |den he in

charge\assignraent’ find jorse  tyengh A4ind rwx(zs)sllrrpn (M%.Snfgl 25, "merge

scans FEREGE SEePheBnl /281 SFart il RibrdRotr shEFAL Sitlag" >
|dent|f|§éltEHn%l WeRGRaMey SomaHin rtderamégmdmamamm@tﬁe ionomy
of 1mM DTT or 0. 02% BSA, vve observed the hig

was resigigiad ﬁOdﬁammaleeamr@ﬁtwcfrm@r@owwwpﬁiﬁmnag}omamw of +/- 1.5
Da a1 B 6 lp Bl B8R B5H Bl RS SR
numbet ofi2uniBsed iryptiv eleavegeb est dilowiely vﬁepaepm&memnbﬁcertag was
regard ;Igswtgﬁqblgz\ﬁ}gﬁ%ﬁ?\ﬁdagn&c&%\éﬁhgf tﬂgsfelloa\l/fl:ltnlgvplatrgmeterts set in the
validation filter: "protein score" > 8, "peptide score" > 8, "% SPI" > 70; in addition all

spectra were manually examined.
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After establishing optimal buffer conditions for Mtl
and Mst2 (40" Hepes pH7.5, 2nM WnCl 2) , we

w0 povesodogat ed t he effect of the unspecific ki NBGEEP2006/002547
i nhi bitor staurosporine on GST-Mst1 kinase activity. = =~ =
The GST-Mst1 ki nase assay pgs perforned in presence of
different concentrations of inhibitor, ranging from
ImMto 244pM As shown in Figure 11, staurosporine

: letely inhibit MST1 activity, with an 1 C50
Zebraﬁgt?%g%}éggDGOQOM These results show that it was

For targmmlbéﬁ)ﬁ i thptd-Tagehtdnebesin dssay emtisensd/midrpkbMesedesigned
di tion, ch condi tions were successfull

to reco%5¢ ¥l%% flf%%wqt@g@ agipning @ the tpnglglonal siai site ha¥/e been
used. M&E’nehﬁ&é wBtEFRIBPKORPCEBCTSEY, IREPPRMISHAMh, LA and tested in

I catl on O t he assay or use as an
the Z-Tagterembasiaassyy. flte eftegtiveradsncehtation of ﬂrte mnoctuhdmorwas

ot e A b AR
morphdllﬁ@Qfo‘h%fruEﬁﬁﬁﬂtHé%ﬂe 83IP518 9bfd¥'233éﬁ15 - TR gﬁ)fm'%ae that did

been est abl i shed usi ng ferent cel
not exhilif any adverss changes iseavelapment withuvespecefdoitihg usad

concenfiplifh ek ERed X DRI PRSSAER B ARE uBtish B BRS itersiacoa at

28°C umtﬂ destedan tied tl"trbmbdgl@ré?e*sb‘?aﬁgbﬂﬁ@ﬁbwy 9O NdILSTI ABP &8s injected
0se expression is driven

into thed?@ﬁfb@@w oftrharnhelipp-iasied lam& ah@t%@?fegugc{éﬁf lervag were
observéd SRR { hb%ﬂﬂeﬁ Ak Fﬂ@é\%ﬁ%ﬁf %E aﬁ@ﬁlg}c’@éoﬁgﬂaﬁf’the presence or

assesse een snhown

absencamfmumdmbaywmmmws asse@se&mmismbomeni Mstl in
HEK293T cell s causes a significant activation of the
AP-1 | NF-kB and p53 pronoters. Thus, it wll be

Generalﬁeﬁ%fkéi@gﬁ gﬁfinsuch a systemwhere Mstl is

over expr d such an inducible pronoter is used
Transgénic meusplateletst@gressing thee domiinartanegettive coutantiof Mst1 were

genefa%yal(%ﬁloe‘i?'ﬁ tﬁ/@%n%%?%‘lt gj ortfﬂj O{goﬁg& ?:8'& Pﬁ\él ééq‘%@égﬁc oé i ng

for the Mst protein for the production of a nedi canent
. for the treatnment of a thronboenbolic disorder. 2. The
in bnefuswénaemn@u mgrrew aslllaiware hamrested bytflhushing therfermalra angl tibiae of

rice VR RELTH 1S BSRagke P Sy foqindli BRI e
under thUltl@rn@taﬂmegdra Idiige mapriacedihel dilistte defferbtidte iMeer ei n
am ng acid sequence of the human Mt 1 E/tSOtel n IK%R

megak@ruecﬂﬁﬁnsh%@w%wd%éenuma@a@gaﬂkut@naﬁa kb Msitng was
cloned b3 FRAEHIE1 BHAE SRR EAALALE LSS T S rony.
HumandGRR+R29B, avﬂmntmpm téimvn'abpad(agmg sel lime,ogas gebwy irf Dulbecco’s
modiiedyipdin s meeiies (PUENDGHE Ruai fgvingeen sHaa wsarrng)
suppleﬁwBﬁté&ﬁitﬁQbe%tél%ﬁB‘r@nP(P@ﬁQ:lee',\'@erﬁﬁany ), 1% sodium pyruvate,
100 mmol/L (Biochrom AG, Berlin), 1% pen/strep (Biochrom AG, Berlin). NIH 3T3 cells
were maintained in DMEM/Glutamax supplemented with 5% fetal calf serum. 24 hours
before transfection, cells were split 1:2 into 150 mm dishes. Transfection was
performed by calcium phosphate coprecipitation as available by Clontech with
chloroquine (50 mmol/L, SIGMA-ALDRICH, Taufkirchen). 30 hours after transfection,
virus was collected every 24 hours for at least 3 days.
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6. Use of the Mst protein or a nucleotide sequence

coding for the Mst protein for the discovery of a Mst
w@e@badm2nodul at or as a nedi cament for the treBCTEP1006602547

a thronmboenbolic disorder. 7. The use according to

claim®6, wherein the Mst prgtein is selected from Mst

1 and/or Mst 2. 8. The use according to claim®6,

wherein the Mst protein is a human Mst protein. 9. The

Adter hef3E G )0 R erMiancl B et Rt BBaRfhods o

precursugs wre&;ultﬁré&E@ 4wWMpldtesnal IMDM aniynwitirstens egll €xster. diwo days
protein is the am no acid sequence of
after lsgfégp wgre m@pctq@ yltb@MQlcqfr%T Aaghy/gel |ra’qh,$, presence of
6
oA e SEREL AR Ph G 4B et oo

transfeqied GB2-21#3 pmqiumac eelsoweregintubatedmith Msix12° isolated

megakBE RS 4 4 ST dhel orEom i Ve Risisefif okl AL AR, 10mL

DMEMPP8lyBrénd®and DEM?E feikirdfe SERIYRBEAILGRANVAS ﬂc,%atélffdv% h at 37°C
protein is brought into contact wth a test conpound

and theamgdivre Wit theemegalsaryoeides aeas itanyfered inle a Gevalsplate for

o B eSS R e I HAE B e, o
cells redéﬁz@ddﬁélrlc@nqﬂg@ﬂﬁebhanﬁ(wmg’@rbr . engl @chggﬁﬁ%tarﬁﬂgéﬁetlcm

he use accordlng to any e cl ai ns
(380 uq/rri;é toméecé’chﬁ tﬂﬁ@tﬁﬁf@%ﬁt&rﬂ@mﬂfﬁemeﬂoﬁ?@ér i s sel ected

fromnyocardi al infarction, unstable angina, acute
coronary syndromes, coronary artery di sease,

Cultureréstiveatbplateletst werecharyestedi ngeritditiyation aalﬁt\ﬂ@med Dependlng on
left ventricular

o rsESL G IS i o 5ol o oo
ristocefP MHd Sﬁﬁb&ﬂ?s kdt Jﬁ@ﬁé@@bﬂf"’dﬂ‘ L4BR! ?U?S‘ﬂaérfde Mé%’ from

cer ebrovascu | seases, atherosclerosis an
Pharmingenekeideni dhe ﬂ\lﬁthmwsaExpr&momof ihese antlgepamtasoauadmated by
st r.oke,

ocar,di i nfarcti.on, at hero cI er.os nd/
FACS SHAIVSiR ol HaSaed Fos Bubtedab o Beniiais S 6aipaa-5PacD0 Vs
aggregbh%t%\ﬁvaﬁ FiREE WHhCZ00 fiie plEtEletfth %%Q ‘é)‘?'écrﬂn&@ﬁ agichHor
e Mst protein, wherein the method conprises the

th
plateleis{rapdn srodified Tytnedess bufier @pm@tnnpg ﬁbremq:gen (48Qgug/mL) and CaCl,

(2.5 mrﬁégaf%ffe]qec Jeli %Cr sé&ﬂL n‘% h@'\(gé%sgﬁ gé@b)yvé&ec%rded

continuousBsfer as@ayloamg QO néinieeo CﬁJWesbmsladeG elyltheysbinWwersdbtected

wWth a test conpound, and (b) neasuring or detecting
in the pragence ot FeBodk plasanip mbé@mﬁm&edﬁ% ) Mst

protein.15. The nethod according to claim 14, wherein
the thronbosis-related assay is a thronbocyte
Expresaiporafda8iT diss®ains in bacteria and Mst kinase assay:

The full-length sequences of the human Mst1 and Mst2 were amplified by RT-PCR
starting from RNA of HeLa cells. According to the Invitrogen Gateway® Technology
manual, generated PCR products were employed in a BP recombination reaction to
obtain entry clones. The sequences were subsequently transferred into pDEST15 for
bacterial expression. pPDEST15-MST vectors were transformed into the E.Coli BL21-Al
strain and grown on Ampicillin for selection of transformants carrying the DNA of
interest. Single colonies were inoculated in LB medium containing 100ug/ml Ampicillin

until they reached the appropriate cell density. They were then induced for 2.5h at
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16. The nmethod of claim 14 or 15 further conprising

the step of: (c) selecting a test conpound wth an
W@ewbadtoy1 agai nst a t hronboenbol i ¢ di sorder byPCT/EP2006/002547

conparing the changes in the assay in the presence and

in the absence of the test ogonpound. 17. The met hod

according to any of the clains 14-16, wherein the Mst

protein is selected fromMt 1 and/or Mst 2. 18. The

570 2, A AR R e LD
inducticy, dicterigwb e wlaghat I8 iceatisd ¢1BS hha resuspenaieiddn @sis BOfFer

of the human Mst 1 protein is the am no acid sequence
(137mg NI iTMGKCh Ve d AR MKE LG Gsn BN EMM EDTA,
b . . foop
oH.5 HiT iy Mlocky 8259 riohe1 A 8950 S0 RRENEL B
proteagehiehibitolgoAftde treehaeieta wavdisngcéssfulhulyaed BstoughissFidneh press,
e o b s Rt i o SR L

sequence of SEQID NO 4. 2 1. The nethod according to
any of the clainms 14-20, wherein the test conpound is
GST regpmbinard proteinseweoe pudfiechfrometiieciéaredrtygaiad usiny theyMagneGST

, el N hod cording.tp,,a of the clai,ns 14-21 ,
Proteingawifefio i guR Srh P MarbhelmEacedthifly 6388 i
manufdBilireesipageesidi ng to any of the clains 14-22, wherein

the method is carried out in a robotics system 24. The

nmet hod according to any of the clains 14-23, wherein

To detdiodBHIRE oot B kBB BECAP P LonREbloeay),
1ng G (GlyeathlonlenS-TrAngferase) Vst protdies Wesé incuest dith 2;1(? of MBP
detected is an inhibitor of platelet activation and/or

(MyelinfBasie PeoteinjgmshauhohT P 216 kirise buiieh cdntadting diomMtkiepasypH7.5

supploffeplsfufh B 18 BactLB S M o S valuated the
effect oW ihase BLRAY ol BHIM DIT ahd/orD.0RYBSAL ThelRbadiividWere
medi canent for the treatnment of a thronboenbolic

performidstor $erminaties et 321G anddemaidateshipy addition o 1siveBtausbsporine in

e B BB O Al O Bl U
biolumidbbéat rRedUrefritdit bf ATFBSHsuPhptdon drApARAINBA BGBT control.

di sorder, and (c) fornulating the detected test
conpound with one or nore pharmaceutically acceptable

To assE& et b MK LR BRE TERTip Heurfifio s faa-
ALDRICHI Fabfiéicheh) 6n Mst1 kinase activity, 1ug GST-Mst1 protein was pre-
incubated for 30 minutes at 32°C with serial dilutions of staurosporine. Afterwards the
kinase assay was performed as described above. Each determination was carried out
in triplicate. The success of the treatment was determined based on the decrease in
ATP consumption compared to the untreated samples.
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di sorder is caused by activation and/ or aggregati on of

pl atel ets. The nethod according to any of the clains
waZeogdgoonher ei n the thronmboenbol i c di sorder i SPGEERWIEE2547
fromnyocardi al infarction, unstable angina, acute
coronary syndrones, coronapy artery di sease,
restenosi s, stroke, transient ischem c attacks,
pul nonary enbolism |eft ventricular dysfunction,

condary prevention of clinical vascul ar

lications in patients wth cardi ovascul ar and/ or

cerebrovascul ar di seases, atherosclerosis and/or

_conedication to vascular interventions, in particular
Initial identifgationmgiddaiZdnaiiateldtar cti on, at heroscl erosi s and/ or

s AERBR By A 9 o RO R g

membrahiées Bosmbried Wit ahexpériesdmairiionformatics eisbipgmbant rocedure
Di sorder <130> DE2005/ Q13 <150> 0

(Kuhn, BogRiGs. o Brategms Ress AoS-GiDeNisls a8 ariics. 451 figs LE-MS
based &faysis. & st%%ﬂa%ﬁﬁé’@ﬁﬁcﬁ&@nﬁfgfg e h%‘“’lﬁ@%éh et uGI

Lys Lys 1 5 10 1 5 Leu Asp G u Asp ser Leu Thr Lys
..G.n Pr ,u @ u Val Phe Asp Val 20 25 30 Leu du Lys
I dentifigABnEi VI iiages et PRASPROR CReRnlgs APEFPats A a | e 5
deP ity dilhrvallin ThYotdthy, (Ad3phbA/i oihd Qekd Bnriched
oD S5 ofhied iy, ABohititt oy hopy s
from eithes resting@nihranbigestirpulatadplatgletsasing tyACeaffinity nysligfrom

Qiagen@ ai@hs%ﬁte@i@inédl\% Ilgé’j%'ﬁt))‘ gfselJt)éEI pﬁg{eil%rg %rtlIeYrr s«fgé?ated on

1D gels. Whole lanes were then cut into stripes and containing proteins were identified

RESU

by in-gel trypsin digestion followed by LC-MS/MS analysis. Mst kinases were found at
several locations in the gel as illustrated in Figure 1 and Table 1. In addition to Mst1
and Mst2 also SOK1 as another homolog of Mst1 and 2 was detected (Fig 1 and Table
1). This is the first time that SOK1 was identified in platelets. SOK1 was identified in
two bands migrating at different MW, probably due to proteolytic degradation of SOK1.

The MS data give some first hints about functional informations, as the peptides for
Mst1 and Mst2 were found only in Thrombin-activated platelet extracts, which might
indicate a stimulus-induced specific phosphorylation of Mst1 and/or Mst2. in these
experiments, mainly a protease-cleaved form of Mst1 and Mst2 with an apparent
molecular weight of ~ 35 kDa could be identified.

Expression pattern for Mst1 and Mst2 in human tissues

The tissue distribution of Mst1 and Mst2 in different human tissues was first
investigated by Tagman analyses.
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Asp Leu Trp lie Val Met AQu Tyr Cys Ay Ala Ay Ser

val ser Asp 100 105 110 lie lie Arq Leu Arg Asn Lys
waboechew2iThr Gu Asp Au |l i e Ala Thr 115 120PAREP1006/002547

e Leu Gn ser Thr Leu Lys Gy Leu Au Tyr Leu H s Phe

Met Arg 130 135 140 Lys liegpH s Arg Asp lie Lys Al a

Gy Asn lie Leu Leu Asn Thr Qu 145 150 155 160 Ay

Hs Ala Lys Leu Ala Asp Phe Ay Val Ala Ay G n Leu

AccordH 1o Tebind anaffBed s  CinrlA ig¥Rpreed B nkl p¥8s in human
brain, fetEDEAN-aDBestd Thable ). Mediush expiésidn levelsGrereGoundlih ®one
marrow,deiablvs/, pg sy @ a1 @lher Thuas MAT EENA was Gelyahe

-
detectiGh ‘Rn’ﬂlr éehdptf[eer%/bﬂa% fuég’e%r%% %&‘ oﬁséﬁpllgrsgeg 20§¥y2§{ IB%(/%QH—@IUS, Mst1
is exprésseobom:lyTﬁn fevPrueswesg I gontrast 1@ Mst1l, 8st2 mRNAr coddg bastetected at

igh ofppEecilh 452 85 S e e M B ¥ Blgs v
mRNA @adbdlew thélde@aé’udﬂ lﬁnn’?”aﬂd ﬁ’ﬁ@s ¥ot eﬁé@;s\g@d o%ﬁp@é%e@'orﬁfy at low
val ser 275 280 285 lie Leu Arg As [1e Asn

level (Table Rkt Asp Val Lys Leu Lys Arg 290 295 300 G n GI u
Ser Gn Gn Arg @ u Val Asp Gn Asp Asp d u d u Asn
Ser 305 310 315 320 d u Qu Asp Gu Mt Asp Ser Ay

Anucledty plﬁmleﬁéadorﬁalg oﬁlwvé@lhtﬂé ﬁnﬁmté?aﬁnmiﬁﬂ%oﬁpunb@ﬁ to nucleate
Thr Val Ala ser Thr Met Thr As
cells. Fus%egnereaam élé‘olsqvmted«farpm platelels affen M@Um@;g? A rmcaréaﬂegraded in

compafiséh fEMENAR obtin& YroM hubEbte cells. Therefore, platelet mRNA was not
included in our Tagman panel, but rather protein extracts and Western blot analysis
were used in order to evaluate the protein expression levels of Mst1 and Mst2 in
platelets and other tissues.

Mst1 and Mst2 are expressed in human platelets

To verify the expression of Mst1 and Mst2 in human platelets, thrombocytes from
whole blood of individual donors were purified in several steps (see Material &
Methods). Consequently, contamination by other cell types as well as by serum
components could be avoided. Total cell extracts of platelet pellets were then obtained
through lysis in SDS-containing buffer.

At the amino acid level Mst1 and Mst2 have an identity of 77.6%. To discriminate
between them by Western Blotting, antibodies whose specificity had been tested on
recombinant proteins have been used.

Since the Tagman analysis had indicated very high expression levels of Mst1 mRNA in
testis, extracts of human testis were used as positive control for the analysis of Mst1
protein expression by Western Blotting.
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355 360 365 Val lie Asn Ala Qu Asp Gu Ju Gu Gu

Ay Thr Met Lys Arg Arg 370 375 380 Asp G u Thr Met
W@Rwew2Al a Lys pro ser phe Leu Au Tyr Phe QCUEBB®B6/002547

390 395 400 G n Lys Qu Lys @ u Asn Gn lie Asn ser

Phe Ay Lys ser Val Pro 4034410 415 Gy Pro Leu Lys

Asn Ser Ser Asp Trp Lys lie Pro G n Asp Ay Asp 420

425 430 Tyr A u Phe Leu Lys Ser Trp Thr Val du Asp

As shO\{\vﬁli'n ﬁﬁtﬂ'&%%&ﬁﬁ%@!ﬁ vfé?’ﬁ/lsg' %é‘)@?@ﬁ%%%&%&h%ﬂﬁﬁ@@o igsthus

partly céﬁﬂrrﬁagtthe 2EENR05F t%&’aqnﬁrx?énalyxits Mes1 EytldBe dleadly detected in
Gn Prolie Leu Asp Ala |lie u Ala Lys 465 470
human @%e'@é@at%pwgwml@v@ Myl mgh@htwnds@&%ﬁaﬁ;r@swﬁwwn

conﬂrmééqﬁségél?a?d% <213> Honop sapi ens <400> 2 at ggagacgg
agct gag gaacccgccg cgccggcagc tgaaaaagtt ggat gaagat

60 agtttaacca aacaaccaga agaagtattt gat gt cttag

In view 1%?; %}égtgatgé g@g%gﬁ?ééeﬁ 31@'@8 gggrg(#gg tl§%@ shown by the

Taqmaﬂ?éﬁﬂﬁ]%l@é&%@%t of ARSI EXLR %@W@@PBQ iti¢d 8bARbI for

at gt 240 gacagccctc atgtagtcaa atatta
the anag@us af Mst2 prajancepuession byiVygstecn Bidting tAs gga\gn in Figure 4,

stz s 3544 4950 LR L6 B03ELARILCH LAY DR ARNATHRT

Tagmaih bAaB&EAGH addrRhaML2 isdedpregddd BRbIA haARARPlBsEts at levels

at atc aaggcaggaa atattttgct aaatacagaa 480
compar@@&%{ ihosa obsetvastiadastis. bug ghowinayzegdeaas-depandel wiiability

gccaag 540 cggaat acag tgataggaac accattttgg
in its arﬁ?ﬁ'gcctccag aagtgattca ggaaattgga 600 tacaactgtg

tagcagacat ctggtccctg ggaataactg ccatagaaat ggct gaagga
Tissue gi%?ribution of Mst1 and Mst2

The tissue distribution of Mst1 and Mst2 in various human tissue extracts including

platelets was investigated.

On protein level, Mst1 is unambiguously expressed in platelets, testis, and thymus,
with highest expression levels constantly found in platelets. In the other tissues
examined, Mst1 is not expressed (Fig. 5). In some of the samples, and especially in
colon, heart, kidney and skin, an additional band at around 50kDa could be detected.
The unspecific nature of this signal has been verified by probing the same samples
with a different Mst1-specific antibody (Upstate (distributed by Biomol GmbH,
Hamburg): in agreement with the result shown in figure 5, Mst1 expression could be
confirmed in platelets, testis and thymus, whereas no signal was detected in other
tissues (data not shown). In contrast to the Tagman resuits (Table 2), Mst1 is not

detected in the brain on protein level.

On protein level, Mst2 is strongly expressed in several tissues including testis, thymus,

and skin (Fig. 6). Medium to strong expression could be detected in platelets, kidney,
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aagccccctt atgctgatat ccatccaatg agggcaatct tcatgattcc
tacaaatcct 720 cctcccacat tccgaaaacc agagct at gg

WO camgatmact ttacagattt tgtgaaacag 780 tgtctt gtREI/EP2006/002547
agagccct ga gcagagggcc acagccactc agctcctgca gcacccattt
840 gtcaggagtg ccaaaggagt gjcaatactg cgagacttaa
tt aat gaagc catggatgtg 900 aaact gaaac gccaggaatc
ccagcagcgg gaagt ggacc aggacgat ga agaaaactca 960

o P S804 33 1. | B0 3608180 LSRRI MR i

6). gccaat acta tgattgagca cgatgacacg 1080 ttgccatcac
aact gggcac catggtgatc aatgcagagg at gaggaaga ggaaggaact
1140 at gaaaagaa gggat gagac cat gcagcct gcgaaaccat

Anoth%i@@i)ﬁéﬁ%cﬂﬁgbﬁ‘ Eﬁ&%ﬁié&%@%i&ﬁ?éﬁ'&? Qﬁgig?gg m%%ls that the

aacagc ttrggcaaga gtgtacctgg tcca
resultsa’ammctonmgtem leygheleatly aliffsrfagg dtogoiegadtacmRIYA 14wl twwhere

T N

agaagt acca gtccaagcgg cagcccatcc tggatgccat agaggct aag
1440 aagagacggc aacaaaactt ctga 1464 <210> 3 seite
3DE206- 013 . ST25 .txt <211> 491 <212> PRT <213> Hono

i QT o R e AR
Lys G n Pro GI u d u Val Phe Asp Val Leu @ u Lys 20

25 30 Leu d ud vy ser Tyr @ y Ser Val Phe Lys
Anin VNOatransgeHi%ze;tg/r@f@ throgwosis assayder cpmpognd sesgeniag andfor

target %bﬁtlﬁr%é?loﬁ'dﬁdv\iéhd n\@% c%vetl'%ﬁ?ecf |Iﬁgl?q‘vé$g%§ ﬁ1 %?}?6%

(zebrafl&pecﬁmal@nboﬁﬁlafé)et%&vﬁﬁ fllpreséeint Medteingswany spadifidall Iabelled A
Phe Lys Asn Thr Asp Leu Trp 85 90 95 lie

thromb%{s-ré/atgd ??Fab%“'@ @,DR| 35 pipleledagopgt l'@@rbq%rpdey@ope@ using Z-
Tag (Z%&gé“QQL@g%yllﬁféctlng the relevant agonist into the heart cavity of Z-Tag
embryos in the TG(GPIIb:G-RCFP)Z3 zebrafish line with fluorescent platelets. Two
known and validated platel'et targets, the GPIIb receptor and the P2Y, receptor, are
conserved in zebrafish and their role in ADP-induced thrombocyte aggregation was
demonstrated using rapid antisense morpholino technology, thereby validating the
zebrafish model system.

The morpholino-based antisense technology was employed (Zygogen, LLC) to
characterize Mst1 and Mst2 as potential thrombosis target genes. In contrast to the
situation in human, the Zebrafish genome contains only one homolog representing
both, Mst1 and Mst2. The gene product BC048033 (76.8% and 88.8% identity to
human Mst1 and Mst2, respectively) represented the complete zebrafish orthologue.
Another potential homolog gene in zebrafish, BC045867, shows a by far higher degree
of similarity to yet another human homolog of Mst1 and Mst2, cailed Mst3
(Schinkmann, K. et al. (1997) J. Biol. Chem. 272, 28695-28703). BC045867 is
conserved by ~76% to human Mst3, but only by ~ 45% and ~47% to human Mst1 and
Mst2, respectively. In contrast, BC048033 is conserved to human Mst3 only by ~45%.
A search in the Sanger Center zebrafish genomic database did not identify any other
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Leu Arg Asn Lys Thr Leu lie @ u Asp G ulie Ala Thr

lie Leu Lys 115 120 125 Ser Thr Leu Lys Ay Leu @G u
wageochiew2tH s Phe Met Arg Lys lie His 130 135 1BOI/BPIP06/002547

Asp lie Lys Ala Gy Asn |lie Leu Leu Asn Thr u Gy

His Ala 145 150 155 160 Lyg3Leu Ala Asp Phe dy Val

Ala Ay Gn Leu Thr Asp Thr Met Al a 165 170 175 Lys

Arg Asn Thr Val H e y Thr Pro Phe T Met Ala Pro

potentiqfollenibhaor Jtd &N%@%@#Si@g okl SR

homolo§er(Mst1 aRd ‘HISIZMFI hlﬁhan(aoulcﬁehprés@t%rghr% duﬂwatﬂnaev%\@ Thus,
i e 210 215 220 His, Pro Met Arg Ala |ie Phe Mt

by usingaptisRrsRiashPRlG Y Sirtnge CxpresIa obaebrafieh %0%@%33 the

expres%bﬁﬁ ogﬁ@t%gd %%{Z&%egﬁfgggmg% éqk—’élé/@ﬁ%’r;( tE’B@p\éﬁhg to the

sﬁuatxohetmh\!manLys Asn Pro @ - u Gn Arg Ala Thr Ala Thr G n
Leu 260 265 270 Leu Gn His Pro Phe Iie Lys Asn Al a
Lys Pro Val Ser He Leu Arq 275 280 285 Asp Leu lie

For tar@%rva%%ﬁgasrﬂggth%zﬁggtHrdThSoéré’ §s§£3ﬁ i §eﬁ§e9 n%rpﬁoﬁoéldéglgned

to recognizg thigsfirs6@b minieatides bmgmrmwg at B‘%tran@a@malﬁart Béa hayp been

Thr-Met . Val r Val
shown the Syieli ThEeRR s ahd i CadPosiaaiiiefingd,”
Morphdihgs Nete GrdertdrfrdiatGéné Teold the3 PhildrHatis A0S shd\&RterEin the Z-
Thr Met Leu u Ser Asp Leu Ay Thr Met Val lie Asn

Tag thrgmbosisassay. Sbe npiphripe efudyaas capducteg in Aqhasey. Tihe first
part wal¥& plaYifhindi§ gifielfertthe effective concentration of each morpholino
was evaluated. This was determined by injecting several concentrations, ranging from
0.83 ng - 33.2 ng, of each morpholino construct into the one cell stage of Z3 embryos.
For the Mst1/Mst2 morpholino, no adverse side effects on the development of the
embryo were observed for the concentrations tested. Knock down of the GPIib

receptor and the P2Y 4, receptor were used as positive controls for these experiments.

The results of these experiments which were conducted as a blinded study clearly
suggest that Mst1/Mst2 is important for ADP-induced thrombocyte aggregation (Fig. 7).
In addition, the GPIllb and P2Y 12 morpholinos as positive controls were effective in this
blind study (Fig. 7). As a negative control; a morpholino directed towards dopamine
transporter (DAT) was used. This morpholino has been found to be effective in a
neurodegenerative disease model (Zygogen unpublished data). As predicted, the DAT

morpholino did not have any effect on ADP-induced thrombocyte aggregation.

BC048033, the Mst1/Mst2 homolog in zebrafish was the best candidate gene within
this study. The frequency of its effect on ADP-induced aggregation was greater than
what was observed for any other gene, including the GPIlb and P2Y, receptors. In
addition, knockdown of the gene was not lethal and did not cause any delay in

development of zebrafish larvae. This may be an indication that there would be few, if
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370 375 380 Ser Pro Gn Val G n Arg pro Ser Phe Mt

Asp Tyr Phe Asp Lys G n 385 390 395 400 Asp Phe Lys
waswohg®2Ser H s A u Asn Cys Asn G n Asn Met PET/BPIBDE€I002547

405 410 415 Pro Phe Pro Met Ser Lys Asn Val Phe Pro

Asp Asn Trp Lys Val Pro 4234425 430 G n Asp Ay Asp

Phe Asp Phe Leu Lys Asn Leu ser Leu Qu Gu Leu 435

440 445 G n Met Arg Leu Lys Ala Leu Asp pro Met Met

any, sidf, gk i UridGal@eln s pugin oty St liadi i

potentidl/as tigetMpend iy the delwldphemt AF anfvtgromisotid drugsn Phe
485 490 <210> 4 <211> 1476 <212> DNA <213> Hono
sapi ens <400> 4 Seite 5DE2006- O13. ST25. t xt at ggagcagc

. t gaaga cagtttgact
Func’uog%‘? gg%@‘cﬁg%ggﬁg@%@%%%ﬁ%t l:eg&gag aagcttg

gagaagggtc ttatggaagt 120 gtatttaaag caatacacaa

A systel B bR R SIS AeEN A 400 A BlEls e gesgkanegvte

precurddt@&Rs Qﬁé?sae%fbyfeattﬁétt &rfBe %@bé%ﬁh@%\ﬁ@@iél@%&bﬁ of target genes
aagaat acag acctctggat tgttatggag 300 tactgtg

cg
and muagigdndransgenisagRelaigleis (HygeteicMyghat aa@%) suptra)atTé‘g@aystem

R T —

derivech@BRagiatelots. aﬁ??mht—?e HanR ARAaR ﬁmaq amfﬁlﬁ%ﬂtas
aaattggcag a ggag aacagat a caat ggcaaa
overexa@éagtla@yltgwod@im @lg%g%tsgg&a?at@ ﬁ@)gﬁ@g@@t@mw investigate

any oo 3984 FEE R30S, 80 AL ACL e Pl HORBERRER o egppoo i

the acti¥fip of atges (ldtd. t acat ccaat gagggctatt tttatgattc
ccacaaat cc accaccaaca 720 ttcagaaagc cagaactttg
gtccgatgat ttcaccgatt ttgttaaaaa gtgtttggtg 780

Retroviraly induced overexpression of Mst1¥**R did not alter the morphology of
megakaryocytes, neither of shedded CD-platelets, nor the expression of
megakaryocyte-specific markers compared to GFP only-expressing cells or uninfected
control cells. Also the numbers of resulting CD-platelets were similar to those in the
other platelet groups. The generated transgene-expressing CD-platelets were used to
investigate the activation-dependent expression of surface receptors, the aggregation
profile and dense and alpha granule release.

The surface recruitment of fibrinogen receptors after agonist stimulation was tested by
investigating expression of CD41 and CD61 on CD-platelets. As shown in Fig. 8,
inhibition of Mst1 by the dominant-negative mutant resulted in a marked suppression of
the ristocetin-induced surface recruitment of fibrinogen receptor activation markers
CD41. Similar results were observed for the surface recruitment of CD61. CD40L was
used as a marker for secretion from platelet stores and granules, and alpha
degranulation was tested by studying the surface translocation of P-selectin (CD62P).
Surface recruitment of CD40L as well as of P-selectin were significantly reduced in the
CD-platelets expressing the dominant-negative Mst1 mutant Mst1*5R in response to
ristocetin (Fig. 8).
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aagaat cctg agcagagagc tactgcaaca caacttttac agcatccttt

t at caagaat 840 gccaaacctg tatcaatatt aagagacctg
war@agemang ct at ggagat caaagct aaa 900 agacat gapQI/EP2006/002547

aacagcaacg agaattggaa gaggaagaag aaaattcgga tgaagatgag

960 ctggattccc acaccat ggt oggggact agt gt gggagagt

gt ggcaccat gcgggccaca 1020 agcacgat ga gt gaaggggc

ccagaccatg attgaacata atagcacgat gttggaatcc 1080

e TR e LR

expressiag Mtst’t'ﬁé%q (thg;a})t Sahﬂartygﬂﬁeiﬁgt@@tlﬂfmwt‘ég ag4gfon (0,8 mg/ml

ct gt aatcagaaca t Qacc cttccct atg
nstoce%gwggg Eﬁ%‘g P'% Qf%ﬁsgeﬁ‘f’ﬂ'%%@@b/g%é gtt cct caag
at ggagact t tgactttttg 1320 aaaaatctaa gtttagaaga
act acagat g cggttaaaag cactggaccc catgatggaa 1380

Altoge’@@g,gtaga‘eagltaiigmmnan’gnaliamgtagm:radeaive@ pixtelats ganfirge theat

rnctoh | IS5, 0 AR08, BRI eSS A zobraton

Furthefradiee 'ﬂﬁeféﬁ@é'hﬁel’tﬁé r&e orll M%nVéé aAdW E&geﬁog tHe %e%l%gment of
Pro Arg Arg 10 15 Ceu Asp

drugs that Mbnmtarfﬁrewlﬁw piaatelee/ @ct&atlon andmg@reg@ﬂm Asp Val 20
25 30 Leu d u Lys Leu d y du d y Ser Tyr A y ser
Val Tyr Lys Ala lie 35 40 4 5 seite 6DE2005-013 . ST25

Mst1 antMstiinsitky Ringselasshy G y G n | i e Val Ala lie Arg
Gn Val Pro Val d u 50 55 60 Ser Asp Leu Gn d ulie

lie Lys d ulie ser [ie Mt G n Gn cys 65 70 75 80
To evaﬁ?a‘ie }ghd@ﬁﬂsg‘gﬁs%{%ggy%s Fl)rlr\é@rg I}[‘\ﬁas-sr%( %ya?fn%gedégrrng%?tors
ldentlﬁwtmr(,;lthq ilVitroG@ctiyitg ef ré(mknmﬂantﬁGSTmét ;il%elihé @xFr&slqun
bacten@p{?asl%t%% @E‘grer%%uyérs esush-lc-)IQ/\r/n in Flgure QO for GST-Mst1, in all
samples containing 2mM MnCl; and independently on the addition of 1mM DTT or
0.02% BSA, we observed the highest reduction in ATP content thus corresponding to
the highest level of kinase activity. Similar results have been obtained for GST-Mst2,
even if the overall ATP consumption never reached the degree observed for GST-
Mst1, suggesting a lower kinase activity of the GST-Mst2 recombinant protein.

After establishing optimal buffer conditions for Mst1 and Mst2 (40mM Hepes pH7.5,

2mM MnCl,), we investigated the effect of the unspecific kinase inhibitor staurosporine
on GST-Mst1 kinase activity. The GST-Mst1 kinase assay was performed in presence
of different concentrations of inhibitor, ranging from 1uM to 244pM. As shown in Figure
11, staurosporine could completely inhibit MST1 activity, with an ICs, of around 600pM.

These results show that it was possible to optimise the conditions for Mst1 kinase
assay. In addition, such conditions were successfully applied to investigate the effect
of the kinase inhibitor staurosporine, thereby supporting the application of the assay for
use as an in vitro screening assay for compounds that act as modulators of Mst1
and/or Mst2 activity in accordance with the present invention.
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lie Leu Gn Ser Thr Leu Lys Gy Leu d u Tyr Leu H s
Phe Met Arg 130 135 140 Lys lie His Arg Asp lie Lys
W R@eop2Asn |ie Leu Leu Asn Thr A u 145 150 HGGERDBO6/002547

Gy Hs Ala Lys Leu Ala Asp Phe dy Val Ala Gy Gn

Leu Thr Asp 165 170 175 ThggMet Ala Lys Arg Asn Thr

Val Iie @y Thr Pro Phe Trp Met Ala 180 185 190 Pro d

u Val i eG@nd uliedy Tyr Asn cys Val Ala Asp |

ser Leu Ay lie Thr Alalie @ u

Repo“‘%’velfa Hopp%%a%'%ag‘gﬁg Pro Pro Tyr 210 215 220 Ala Asp H

e H s Pro l\/bt Arg Ala lie Phe Met lie Pro Thr Asn Pro

2 230 O pro Pro Thr Phe Arg Lys Pro @ u Leu
Arepor%ao ?f"FfHEPﬁﬁE‘M’aXéBa@H'ng’W blighed ysing
dﬁeren@c@ll fs 'aﬁH éfﬁjl |4 $FH& A allbw(d
flererl i {8s 50 sffluisich ahie e allovy %’é%?%at}t@etFVa‘?f@X?Sfa”
over-expeessaldapriofasin@fynteedst areringen80s pathways. IByumaagu sy

Leu lie,Asn G .U t Val Leu
perturbfighesiing Hagptich Afe GyristRalt rergites dlite TSiPradh Wapse
express‘?@@ lﬁrlveolfgylpﬁaﬂ?gaﬁ%eﬁﬁc p?&ﬁot%@ t%%Qn\ﬁﬂ{/éﬁient ofa prcéem of
- Asp S y
mterest-nma mCI%SIgAabtrw%dwapn@aﬂrw&bcaa@emesssde u Met
Gy Thr Val Arg Val Ala Ser Thr Met Thr Asp Gy Al a
Asn 340 345 350 Thr Met lie Qu H s Asp Asp Thr Leu
It has bEen sﬁe:WrGhrat LenmSangd To anNBtindide BE6htEs veedr, bV@rekpfessmn of
u Asp Gu Gu Qu Au Gy Thr_ Met Ls
Mst1 md‘k@Ka%T@@ﬁS A8pses a sighifioant adlvailqwr of ThleaAEﬂs N:Fr-aB@m p53

promoth?T'hﬁﬁ, %Il EX posg%leqo Use such a system where Mst1 is overexpressed
and such an inducible promoter is used for readout to test for the cellular effect and
efficiency of modulators of Mst1 activity.
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Claims

385 390 395 400 G n Lys Gu Lys u Asn Gn lie Asn

Ser Phe Ay Lys Ser Val Pro 405 410 415 Ay Pro Leu
waymeAsn2Ser ser Asp Trp Lys | i e pro G n AspPC/EPA8E002547
420 425 430 Tyr G u Phe Leu Lys Ser Trp Thr Val du
Asp Leu G n Lys Arg Leu 4337440 445 Leu Ala Leu Asp
Pro Met Mt Qu Gn d ulie u du lie Arg G n 450
455 460 Lys Tyr Gn Ser Lys Arg Gn Pro H e Leu Asp
Ala lie Au Ala Lys 465 470 475 480 Lys Arg Arg G n
G n Asn Phe 485 <210> 6 <211> 492 <212> PRT <213>
Brachydunl O rerio <400> 6 Met Qu H's Ser Vval Pro Lys

ys, Leu Lys Lys Leu Ser Qu Asp 1 5 10 15 Ser Leu

Uem Pf L Mef ﬁrqise'@ QH qngplgoties swéewpcq@ng feuthe Mswgtem for the

PPl SPp SRR s BRG Y e BTl E e difer.
lie Lys Gn Val Pro Val Gu ser Asp Leu G n 50 55 60

T W& Rohrang i i Temheesit the st Brotein srseistigs s pist 1

arcloMRist Yal Lys Tyr Tyr d y ser Tyr Phe Lys Asn Thr
Asp Leu Trp | i e 85 90 95 Val Met A u Tyr cys A vy
Ala @ y Ser Val Ser AsplielieArgLeulOOlOSllO

Tﬁ%ﬁ {‘%gc po cla(?H 1T<I§rr2 Wheteln tl?)e(ﬁ/lst proteln is aa}wuman Mfast

protein.

The use according to claim 3, wherein the amino acid sequence of the human Mst
1 protein is the amino acid sequence of SEQ ID NO: 1 and the amino acid
sequence of the human Mst 2 protein is the amino acid sequence of SEQ ID NO:
3.

The use according to claim 1, wherein the nucleotide sequence coding for human
Mst 1 is the nucleotide sequence of SEQ ID NO: 2 and the nucleoctide sequence
coding for human Mst 2 is the nucleotide sequence of SEQ ID NO: 4.

Use of the Mst protein or a nucleotide sequence coding for the Mst protein for the
discovery of a Mst protein modulator as a medicament for the treatment of a

thromboembolic disorder.

The use according to claim 6, wherein the Mst protein is selected from Mst 1
and/or Mst 2.

The use according to claim 6, wherein the Mst protein is a human Mst protein.

The use according to claim 8, wherein the amino acid sequence of the human Mst
1 protein is the amino acid sequence of SEQ ID NO: 1 and the amino acid
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10.

11.

12.

13.

14.

115 120 125 Thr Leu Lys G y Leu d u Tyr Leu H s Phe

Met Arg Lys He His Arg 130 135 140 Asp lie Lys Ala d
wQ20ksnodope Leu Leu Asn Thr A u G y Hs A a LBGI/LES06/002547

150 155 160 Leu Ala Asp Phe Gy Val Ala Ay Gn Leu

Thr Asp Thr Met Ala Lys 1653870 175 Arg Asn Thr Val

lie Ay Thr Pro Phe Trp Met Ala Pro d u Val lie 180

185 190 Gn d ulie Ay Tyr Asn cys Val Ala Asp | i e

s@&@eﬁ% %#tgéylﬁg%ﬁ'{:\fst %Eﬁro?%m lggfé Jiﬁsnosif_ﬁldlsh%ugngg GV%%Q ID NO:

3220 Pro Met Arg Ala | i ePhe Met I|e Pro Thr Asn Pro
Pro Pro Thr Phe 225 230 235 240 Arg Lys Pro d u H s
Trp Ser Asp Asp Phe Thr Asp Phe Val Lys Lys 245 250

TSt i S B RIS ATfhor

Maty iathe pyeleptide vaquesree pf SEQeND NQY 2/and fbnadeoids sequence

oo dbFtilen resenSse it e Shayelte friert I NG |

AspAspGIuAsnserGIuGIuGIuVaIGIu305310
15 320 Va ser His Thr Met Val Lys ser Gy ser
(HS8&CCRS n@;t%/aw of $1e5clairgs 83K, sdhareindibeddstpiotsin.or a

oy oA R e o o

compothd asdthddnfluemce @fthd hest Mempdaind| drethdssBpRot8mds measured
f\/858r Asp Asp Au G udu Gu Gu Asp Leu Ay Ser
E&F%S’ Arg Asn 370 375 380

The use according to any of the claims 1-11, wherein the thromboembolic
disorder is caused by activation and/or aggregation of platelets.

The use according to any of the claims 1-12, wherein the thromboembolic
disorder is selected from myocardial infarction, unstable angina, acute coronary
syndromes, coronary artery disease, restenosis, stroke, transient ischemic
attacks, pulmonary embolism, left ventricular dysfunction, secondary prevention
of clinical vascular complications in patients with cardiovascular and/or
cerebrovascular diseases, atherosclerosis and/or co-medication to vascular
interventions, in particular stroke, myocardial infarction, atherosclerosis and/or
restenosis.

A method of screening a modulator of the Mst protein or the nucleotide sequence

coding for the Mst protein, wherein the method comprises the steps of:

(a) contacting a Mst protein or the nucleotide sequence coding for the Mst
protein in an assay selected from a thrombosis-related assay, a kinase
assay and/or a reporter based cell system assay with a test compound, and

(b) measuring or detecting the influence of the test compound on the Mst

protein.
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15.

16.

17.

18.

19.

20.

21,

22,

23.

Pro Thr Ser Gn Gnlie Gn Arg Pro Ser Phe Met Asp

Tyr Phe Asp 385 390 395 400 Lys G n Asp ser Asn Lys
we@ede2G u Ay Phe Asn H s Asn G n G n 405rd1/@P202&002547

Asp Pro Cys Leu lie Ser Lys Thr Ala Phe Pro Asp Asn

Trp Lys Val 420 425 430 Pr@9G n Asp Ay Asp Phe Asp

Phe Leu Lys Asn Leu Asp Phe A u G u 435 440 445 Leu

Gn Met Arg Leu Thr Ala Leu Asp Pro Met Met Gu Arg

TR S0ty (0o YaCuloh R AL oy o
thapnbasyteAlggrégatidnyassayg Arg G n G n Asn Phe 485 490

<210> 7 <211> 17 <212> PRT <213> Artifi cial <220>
<223> Peptides <400> 7 Leu Ala Asp Phe Gy Val Ala Ay

THa mdtRYd BREIaME 4T 18-85 tHer ok fisin th?eostéé of-210> 8
<211> 12 <212> PRT <213> Artificial <220> <223> _

(Ce (Relemting-al st competing witiDe2 @civitiagainsita frroméoeTrbolic
ig 'éé@eﬁ)y lﬂ:oﬁ‘?p%riﬁg tHe lchgnégg inT{He éés%yLiﬁ l‘t]he% }S‘F’eslenscelaond in the

absence of the test compound.

The method according to any of the claims 14-16, wherein the Mst protein is
selected from Mst 1 and/or Mst 2.

The method according to any of the claims 14-17, wherein the Mst protein is a
human Mst protein.

The use according to claim 18, wherein the amino acid sequence of the human
Mst 1 protein is the amino acid sequence of SEQ {D NO: 1 and the amino acid
sequence of the human Mst 2 protein is the amino acid sequence of SEQ ID NO:
3.

The use according to claim 14, wherein the nucleotide sequence coding for
human Mst 1 is the nucleotide sequence of SEQ ID NO: 2 and the nucleotide
sequence coding for human Mst 2 is the nucleotide sequence of SEQ ID NO: 4.

The method according to any of the claims 14-20, wherein the test compound is

provided in the form of a chemical compound library.

The method according to any of the claims 14-21, wherein the method is carried

out on an array.

The method according to any of the claims 14-22, wherein the method is carried

out in a robotics system.
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24,

25,

26.

27.

28.

<211> 13 <212> PRT <213> Artificial <220> <223>
Peptides <400> 9 Ala Ay Asn | i e Leu Leu Asn Thr Qu
w@Rgo6h00s1 Ala Lys 1 5 10 <210> 10 <211> 13 <21PCT/BRI06/002547
<213> Artifi cial <220> <223> Pepti des <400> 10 Al a
Thr Ala Thr G n Leu Leu Gd4QH s Pro Phe Val Arg 1 5 10
seite 11
The method according to any of the claims 14-23, wherein the method is a

method of high-through put screening of the test compound.

The method according to any of the claims 14-24, wherein the test compound

detected is an inhibitor of platelet activation and/or platelet aggregation.

The method according to any of the claims 14-15, wherein the test compound
detected reduces the risk for thrombus formation and/or blood clotting.

A method for producing a medicament for the treatment of a thromboembolic

disorder, wherein the method comprises the steps of:

(a) carrying out the method according to any of the claims 14-26,

(b) isolating a detected test compound suitable for the treatment of a
thromboembolic disorder, and

(c) formulating the detected test compound with one or more pharmaceutically
acceptable carriers or auxiliary substances.

The method according to any of the claims 14-27, wherein the thromboembolic
disorder is caused by activation and/or aggregation of platelets.

The method according to any of the claims 14-28, wherein the thromboembolic
disorder is selected from myocardial infarction, unstable angina, acute coronary
syndromes, coronary artery disease, restenosis, stroke, transient ischemic
attacks, pulmonary embolism, left ventricular dysfunction, secondary prevention
of clinical vascular complications in patients with cardiovascular and/or
cerebrovascular diseases, atherosclerosis and/or comedication to vascular
interventions, in particular stroke, myocardial infarction, atherosclerosis and/or
restenosis.



