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WD 2006/ 100021PCT/ EP2006/ 002547 Use of the Mst

Protein for the Treatment of a Thromboenbolic

Di sorder The present invention refers to the use of

t he Mst proteln or a nucl eotide sequence coding for

WO RN ot ein for the treatnent of a throﬁ%ﬁgﬁ%%%w3“7

disorder and to a 5 nethod of screening a nodul ator

of the Mst protein or the nucl eotide sequence coding

for the Mst protein. During recent years, severa

antipl atel et therapi es, ranglng fromaspirin to
UseOfﬁﬁdﬂ@ﬁﬂ@ﬁﬁ@ﬁaﬁaeahﬁﬁﬁu¥%gﬁﬂ FRRRoemRaici seE8liced and

their benefits are well docunented. 10However,

al though all these different therapies add addltlona
The pretssentamwdanstldmefetrhéo theeasareithe dfst proteintsyentigti¢elide sequence

S
coding st Piastt e e Terr bERL IR AR RS serger and o
methodasfeieepthd 4 eaidukibsof the MMstiprotaintorshi hudeetide sdduesce coding
ovel proaches for the treatnment of thronboenbolic

for the Mﬁ%?ﬁoﬁf'é'ﬁ) are urgently needed. 15 The STE20-rel at ed

ki nases constitute an evolutionarily conserved famly

of serine/threonine kinases. Ste20p, the founder of
During teviest keafa,s&;evesahanypiaf@efathm@l% RS adreraasPRInigdisiopidine

and olobHfEHInd BYRIeK Stk A ARER BBASKS SROQAR BoRAEHEY, O

Howev@ksaamm@mau thbse difieeent tg:eapsesazddm@ﬂépnar bmftﬁqurﬂve and

voatmef A7 brgRBSk A0 0HeSHEE0 8 R SR e iy g

side effBad ahBa2Ae affichepbPdvdd baabimed treBivka)ts isostil r’(d‘l@ﬂﬁ"ctelmatThus

do not appear to be r Iae n.thi s manner
novel apBERRIFRIOr Suh TERITRAT £ 40 jo §ipaHer bRl needed.
Dan, C. etal. (2001) J. Biol. Chem 276,
32115-32121). Mstl is a nenber of the latter class:
The STEQOHa@tembk;na@tsownsmtut@@ntﬂyﬁhm@@@'msCf@raﬁew@ {paibtofst e20

srine g TR Bl b A g B3 e

kinase Kinass (MAMK) thoelvedtin Hieapleerampns |r@pohse aathwaynas] bzmgyhng yeast

(Heberdh b et SOENRRER PP IRy PR miBaret,

mammélrangﬁrﬂagléaset h§mbﬁig%d)f*3temmwﬂdd§r@hﬁ@ﬂ @hby felininto two

oo T SRR AR, SRSl L LR, an s

that do ?@f Watr %CEQ '?é@.ga]f(?dqgglﬂgg g‘a?{t?%@érmﬁglagentéff ﬁiﬂaisését@tggth)

{for reviesogs) D@ene. GIGEH (2808) 30BP!. Q&%‘OQ@MIW@T)I\M’W is a
membeg gfﬁﬁ vva er cﬂa ﬁa%%ﬁeﬁé@o%ﬁ@%%@%cﬂ@o@totthg yégﬁ%teZO

and ma&ﬂﬁﬁlﬁ@@@é@%%@ﬁgjlﬁﬁ@%ﬂﬁam@mnl bfuisdamkwdbcbhtam the

P21 G/ septhing BoRebaer aRn t SOHEry ORISRt BOr o dayeRILSie20 or

Pak ot thaxmdeenmdigrefore alternatively named Kinase
Responsive to Stress (Krs) 1 and 2. 5 Recent

publ i cations suggest a role for Mstl and Mst2 in

The hu%%ﬁ%soci( Hﬁﬂ%l&w pfrelg e:g\g Mﬁf ‘rggg)%%rrl] ggginallglisola‘ced by PCR

screenia iofre lhumzsuigmpascyiegdiNo hbmiy ﬁlﬂ@ﬁeg@mrate }vmrealtsnmsigned to

ampllnyY!i,e c%gé'ﬁur oR gmsL@‘geegwReﬂkreoQ{neahmaSﬁé@ga)as 1§95 lYB@)QQS) J.

Biol. CRIR P R0 31505 HavereCreaeh) CeL Mitl, (hetb)Cengdi 67,6303F306). A

caspase- cleavable sites. whic ener ,
close hging st2 was identified shortly %ereaf?er%y t\Q‘é same authors. In
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10 distinct catalytic fragnments, just one

caspase-cl eavabl e site has been reported for Mst2.

Due to the negative regul atory effect of the

C-term nal domains of Mstl and Mst2, their renoval

We 354492t | eavage activates the kinase actlvr?vﬂ%@mWWé”7

resulting fornms in vitro and in vivo, and causes

cel lular translocation (Ceasy, C. L. et al. (1996)

J. Biol. Chem 271, 21049-21053; Deng, Y. et al.

(2003) J. Biol. Chen1 278, 11760- 1511767; G aves, J.
one eally stidydioth, (2610 JahdMstBlheVe b€apshoRf 66 b&@@ﬂ@atédm&,sponse to

stress C(OI%WS%%OP CE'&rE[QﬁQ CEI)»a e&t&péeggreoq{te&@atwm named

Kinase iRedpoasivets Bhresog(rept asanges characteristic of
apoptosis in human B | ynphoma cells (Gaves, J. D. et

al . (2001), supra. cDNA cloning of MST honol ogues in
Recent PRYHEtRIE SIBHELRISIHE Wt Eﬁ& M&2 PS5 Jﬁbé@@&h Mst1 and

sequences are evol utionari | Yy conser ve
Mst2 ungesge gpseassroadisteduypipolitsiy Migesronsiedo BRKPkig shelinarh as

ligation rl&zspecfu Ve{%“@%/ ‘éébgngﬁ etrﬁn%ﬂ@%%ﬁ% %Get al. (199B) EMBO

J 17, 2224-2234 | _ce ROK19t afe(t @QSX]@hng@]e ﬁﬂ,%@BQQOBTMOWWer, while

vt nBR e Ay g R v BRSRERE T B b Ry
distinct agta;w@tfmrgménw qﬁﬂaﬁx@s;asﬁﬁs@c%avgae RS Bad kM @ép&fbd&”@ﬁ

ptoti c changes occur through JNK, since th
Mst2. Des f@)’E’bﬁ* BegtyR rﬁgulatoasbﬁﬁ%trﬂf ﬂm% &at@rrv@ahsiﬁraﬁm@f Mskjkand

Mst2, tHé?hbma\%ﬂb%éépds@%g?g%ﬂmEQ%&@ha@é&%ﬁ? oﬁ%ev\%lsh!tmg

as caspase” activation et 2001
forms i vitra anddr vivopape caugestnsiitlan translocation (Eressy, Q2 (DOQt) 81 (1996)

3 t h
ol by g4 g2 BRSPS CASBIBRI el kb 1700
11767, Gedves3q. @uet/atlv(é’JDOh}m BiekeCheho®7s, Fd00% Wi o5, Uﬂaﬁes J.D. et

ol (199 PSR T B AL P LRty mBR R S eh et
mducessh@rpﬁ:bud@ba@ahéwmscr(am&mt@t@@mog,s i man 28073h soma colls

wever, potenti al phyS|oIog|caI di r ect

(Graveszdo@1 @b@o@ﬁﬁéﬁr/sep@@@l\w@glenmgsafé\m% prClgugs ingrouse and
nematod@%BoR8 thA16en és%eé]éé\ae prcﬁ.)%cbs Bﬁé"évc{}{tlfﬂclnfa rﬁ*{ﬁ@%ﬁ%ﬁed

In negakaryoc tes nitor ce elets
(Sun, S. et al. (1999) J. Cell Biochem 76, 44 60) .

overexifERASRIY RI] FoRAMGTRODAR g ke MR Rata éFRDR

MKKM\mmahduwzwms rastm:tw@lﬁ/ (Genes, SUBhetas. (rzbat)ed@ra Hra, S.

C hol i ne est
ot al. YT enancalntiT T Lo kD PR On R b apeeg S
activatiofe SR RIY RSHEnBEa tAYBERIfARYeSYE Lo d‘i§cﬁér¢ﬁ&t‘|\%%r‘1ﬁ cb§pases This
pronnted by t'he cytokine thronbopoietin (T t he

caspasecaqipiatipn esg veppiolig ghanoesresar firalgh ﬂ HKDNAce éwﬁetto expressm

ofadorﬁuﬁ%Wﬂg#tﬂaﬁtﬂﬁJé@ﬂﬁﬁ@%\ gxlﬁ%gfi ' grgagg Bigh(¥ianges

as well extaspaskladtieatiosi (ghna) S.red gilll (206 ) :kjpma)sm 2 reddit paper,

(Khomﬂﬁﬁﬁreﬁfé%éﬁﬁgéxﬁgﬁ”f¥§%ndﬁﬁﬁﬁéﬁﬁﬁtyggybggg Marr ow

strong sGfbbi3 fdH1He eRistdhee WP USSR VEER K affisotol batbwee lihfluehbBig cell
10/ L8057. In addltlon the i nduced expressi on of

survival fgs Pe@ﬁn?@ﬁ%d ellwipg fiemadsh asfivgiad Rag<can bind to a complex

conmstu& {Jff ﬁf; f@?ﬁ%ﬁ%}@gé %‘ﬁgf éf‘f’%cft g%%ﬁ [eam sggnahng ppthways

(Khokhtqm@@@)A sa!uat é?OO@ESUpT&)aHOWeE@L petaatial ghyseqmam diretiat
Mst2 participates to Rat-1 signaling pathway: upon
serum starvation Mst2 co-precipitates with Raf-1 in
COS-1 cells transfected wwth a Flag-tagged Rat-1 as
well as in untransfected cells (ONeill, E et al
(2004) Science 306, 2267-2270). Mst2 is a kinase
whose activity is increased by pro-apoptotic agents
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4 using a Conbi ned Fractional D agonal Chromatography
(Gevaert, K et al. (2003) Nat. Biotechnol. 21,
566-569). However, although identifying |vlstl and/or
Vst 2 inaﬁlatelets none of these studies provgg Y.
WHat% Weut a potential function for Mst ki n5S P%q¥m0°47
pl atel ets. Thus, up to now, no potential role for Mst
fam |y kinases in platelet35|gnallng and pl at el et
activation has been described. Now, the present
di sclosure refers to the finding that the Mst protein
subsirates phe and oidiagnadentiiar sationdvo e enexpissed 1y

messSEELEH, 18 Phob ot s (A, 98 A0, o
Biochedh. r?’écﬂ-é@Dl) dMedrekarpecybds driverdes encmmltcefmmelil aycleardsi g afrtheir
el Bebs R4 o3l e R e B SRS
factor db(rPFM’eI acﬂatylﬁ@cbhrid‘@t&:faea,ta]‘ﬁi@!ycﬂj‘—pﬂ)télhﬂl@frbIFﬂlﬁ) @ré firned on in

er, in ular fo the roduction of a
ma’f““fl%a?e% O %(‘ PR DSy e eI ATaN B AHBBISONY e cytokine
thromb@%&@f irgl @TPO?MH% é—Md réd?e%td\‘ﬁlbaﬁcﬂ of B %s%rie& WNA%%?”

1 and/ or protéin, Is a
regulatl,@ﬁo&%ﬂwz Jartusﬂ@wmfém'lv mmbers gaHarand Tnchi’aﬁhwsﬁhe Saleproteins

6
s and DU ABIE RS SRt et S SRy
kinase hdivity age uepag&@ed mmmmgand st dtueattibdves &motrd‘c@le and in the

mouse HRgBRaf e (e Y1 s, Pl o2 oS5 S5icsef'r

Mst1 emfanlcda Hié bypreksiBh o?%n‘rtiustdiﬁer%ﬂhmmhﬂ(dr@ﬁﬁ&j inckéhsdd
rst aspect, there is provided the use of the Mt

pOIYP’OE‘Z@P@Fﬂ"’ Panse &9 BMA (Ruins Sqblbdlc 61 998)PWRI®0.0r t he Mot
protein for the production of a nmedicanment for the
treatment of a thronboenbolic disorder. In a second

it has baegperaently iepariddsthet bist2particihaiesde Raf-1t signalay patiorayi: apon

sorum SEGbEUT 2 S USRI B RS el il -

Flag-tagmedaRaktlios avelirds ihamtrahsfettedateits (O’ NHill, &. tdh h (RoER IS dre

t he Mt I Tl
306, 228 L SRHT I ke etV Buiraeed BY BirsReonthtcoagents
via hommﬁ@ﬁatm@mdmgr@@homm anshe, e et af (20039 @u@.fa Lbe K.

conpound on th protein is neasured

K.etal dgg%@t dpra) K’ %le&llrﬁnﬂcpoagwﬁs haveehewnghat brth dogpecprocesses
are Jnhlﬂ‘ﬁiohw R%f 130 i Eggd}gagﬁl%égﬁ’égg gl?étc?é Peﬂ‘ dé;ﬂe%dﬁf or? ﬁ%i ?'kﬂwa%

nucl eot I
activity, \Mﬁép@bﬁbim@llmphdhﬁ t&ﬂiipﬁh@ﬁ@ftar&im sinEfestiGed I\/(saa phosphatase

t protein or the nucl eotide sequence
(ONe:ll,C@Eét%‘f (?B@4f%dg>ﬁ-%%t protein in an assay selected from
' a throrrb05| s-rel ated assay, a kinase assay and/or a
report based cell syst ay With a test
By meag ROGIRIR b FPRERAIPT NP Grgan aek i ek WS suptssses in
human @IB%IéthMeﬁﬁ\ﬁﬁﬂ&‘ﬂ%s@ﬁmBﬁgs Mabe l%@ﬁ ebRficrfn })( Sther

sel ecti ng a t est corrpoun with an activit agal nst a
mvestig@h@f&arbtydeafngaclaamaa!s&ﬂ—a@lrba@ﬁdcmﬁ@amuwgerzaﬁss:sn‘éﬂgmetmu

 otracts! BNATBRAL B BB RHRRAIS BRI iR AP AR LN, e

(2002) H’mtm]makdsﬂ 28&}865)3|l1m addition, KisuGkeadrt died seltpbengers isave

dentiiof 4t S 2 SdépholpRD-UB altnie ERERE Ikht 3 Rovel

Strategféﬁéﬁ@@Iﬂpﬂﬁd:twnsaﬁﬂNbﬁgehﬂfmébe @r@t’é@hﬁd: Fofim Mifichen 2003
cl eoti de sequence is cfhar act erl zed t he am no

- Internagira Negjifghere Povteame AneINs, Serbr T %6 , e Germany)
sequence SEQ ID NO 4, respectively. According to the
present disclosure the tem Mst protein refers
generally to any naturally occurring Mst protein as
wel |l as biologically active Mst nutants. Naturally
occurring Mst proteins include Mst proteins of
different species, e.g. of zebrafish, preferably



The term "biologically active Mst nutant” refers to a
protein derived fromthe Mst protein and which
retains its biological actidvity, i.e. the kinase
'activity. Therefore, in the present case the term
"biologically active" refers to the Mt kinase |

using %Cééﬁﬁbﬁwéd Wé&lﬁn‘éﬁﬁla%%nmﬁ% dripANGegaBar &l étyai k(QQ@ET) Nat.

ase assay, such as the assays_ described in
Blofeqjm\et ént 5&@3}569} iHradven, althaugidengiyingrMstA engfo Mstz in pla’teietS.

none gﬁg nE{qua% as\%‘géﬁ gﬁxﬁg {epﬁ:godt@l yol?z%etl ARG ior 'MEt kinases in

|on ass ers 1o an

platelath ! TRud(Lipas poas S\a)pomnhtanom fog Mst kimibsidnanssiie platefet signaling
solution with ATP a ons or Mi2+-lons and the

2t |
and Dl@ﬁﬂ%ﬁs@wﬁwéﬁé‘?%ae% 8*t, to be tested. The ATP
consunption and, therefore, the kinase acti vity are

general ly measur ed by bi ol um nescence. 10
Now, thaptemm Idar:lloyure nefersdo the'thidoiesbytéla Mt pagtpqn\)ynwgltved in signal

ich
tranSd‘lﬁUf”F SY?tSft?'@ﬁrﬁer?glqgg?Br E%l?/i %@gg?“ n%gl\/gf%dg{;quence in
Summé&ige or m)rg am no acids but which retains its kinase
activity. Suc nmut an i t e
Conseqysnihn it Praeent %S@H%“% EB@?&F%E"%@% “Sfe. Oggﬂgrh?:& ﬁ\“’t%‘? P
particl§! SIS Qhd/BPRISPR, BP4 AuEBbTHE Sejudhce &&Hh@f@ﬁh@dﬂs&pmtem in
sem -conservative, nore preferred conseryv t| ve

particuzl@r for Madaratic fer theyispEaentf foriROegIROTS lso
s o 5 Bt i
dzsordamF&sfelnaMylh‘@ Ia‘ksrt drcntememu;mu’wlarath@ h@tﬂmdg:m 2 protein, is a

et o S0 s AEBEE R GE1 MDA R s pve

- 1dentltg Qﬁ‘?‘ﬂ@%a’t thepiramo e&ﬁiﬂev@!omﬁe Zehtifieh gandmeanstainadily ene
Osubstitutions are; cid Canseryva

nomolaaBaRREERIHIAB M ISEORRbIT R, 18 20 AUDS SO GRIOR o 768%and
88.8%, rééB c%fe‘% 1X| ié‘ul?\'bn ahd tﬁa ra@ NS T2 sdhueReds hve & pelsentof

rdentrty of 86.7% at the amino acid iavel

In a first aspect, there is provided the use of the Mst protein or a nucleotide sequence coding for

the Mst protein for the production of a medicament for the treatment of a thromboembolic

disorder.

In a second aspect, there is provided the use of the Mst protein 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, wherein the Mst protein or a nucleotide sequence

coding for the Mst protein is brought into contact with a test compound and the influence of the

test compound on the Mst protein is measured or detected.

In a third aspect, there is provided 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 Systerh
assay with a test compound; (b) measuring or detecting the influence of the test compound on the
Mst protein, and {c) selectmg a test compound with an activity against a thromboembolic

disorder by comparing the changes in the assay in the presence and in the absence of the test

compound.



FWY L M HI;V; AGAS N T, DD E N QHY,;
F K RLMAIYV LLMAFRYWGKR HD E N
QS T, A -- -NO V; -A- F-"7VT,11; C WO

20061100021 PCT/ EP2006/ OOZS&Z1 Am no aci d Conservati ve
" substitution Sem -conservative substitution M

In a preferred embodiment the human Mst 1 protein or its nucleotide sequence is
characterized by the amino acid sequence of SEQ 1D NO: 1 or the nucleotide
sequence SEQ ID NO: 2, respectively, and ihe human Mst 2 protein or its nucleotide
seguence is éharacterized by the amino acid sequence of SEQ ID NO: 3 or the

nucleotide sequence SEQ ID NO: 4, rgspectively-

According fo the present disclosure the tem Mst protein refers generally to any
- naturally occurring Mst protein as well as biologically active Mst mutants. Naturally .

occutring Mst proteins mclude Mst proteins of different species, e. g of zebrafi sh,
preferably vertebrates, more preferably mammals, as well as biologically active splice

variants. The most preferred Mst proteins are aiready mentioned above.
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R KTA ' SS G N VD E R K | A L I M T C
W 206/160021 ' PCT/EP2006/002347
5

The term “biolegically active Mst mutant” refers {o a protein derived from the Mst
protein and which retains its biological activity, i.e. the kinase activity. Therefore, in the
present case the term “biologically active” refers to the Mst kinase activity which can
be méasﬁred in any generally known kinase assay, such as the assays described in
the present specification, in particular the ATP conisumption assay described in the
Examples. In short, the ATP consumption assay refers fo an in vitro kinase assay
containing a kinase buffer solution with ATP and Mg®-lons or Mn®*-lons and the
kinase, hére_ the Mst mutant, fo be tested. The ATP consumption and, therefore, the

kinase activity are generally measured by bioluminescence.

More particu.lariy the term “biclogically active Mst mutant” refers to an amino acid
sequence which differs from the naturally occurring Mst sequence in one or more
amino acids but which retains its kinase activity. Such a mutant diﬁers,from the wild-
type polypeptide in ihe substitution, insertion or delstion of one or more amino acids.
Preferred are semi-conservative, more preferred conservative amino acid
substitutions. Typical substitutions are among the aliphatic amino acids, among the
amino acids having aliphatic hydroxy! side chain; among the amino acids having acidic
residues, among the amide derivatives, among the amino acids with basic residues, or
the amino acids having aromatic residues. Typical semi-conservative and conservative

substitutions are:

Amino acid | Conservative substitution | Semi-conservative substitution
A G ST N;V;C

C AV L M; I, F; G

D TENQ AST,KRH

E D; Q; N ASTKRH

F W:Y;L; M, H LV, A

G A SIN;T; D EN; Q
H Y:F:K;R LM A

| VLM A FY.W,. G '
K R H D;E;N; QS T; A
L ML VDA FY; W, H, C




F; Y, HL; M I; V;, CYF, WHL M 1, V, C In
addition, changing fromA F, H I, L, M P, V, Wor
Y to Cis senm -conservative if the new cysteine
remains as a free thiol. Furthernore, the skilled

wpaslsaeroni | | appreciate that glycines at st ePEHEPI0§6/002547
demandi ng positions should not be substituted and
that P 5 should not be int@oduced into parts of the
protein which have an al pha-helical or a beta-sheet
structure. The nutant generally differs in primary

Artid si6itiYr@or{safative a0bslinsiel ) S)ni-doHbeiVBiveOsu BERILRAT
differ isi gm ficantly in secondary or tertiary

M structyleTofAn its functi onF(R’l’Wa& 10 act|V| ty)

N relatrve,to the natural Ty ot @J‘@rlsng-‘p\ p\I; I any”
case the nutant shows an identity to thé Wwld-type

P Mst 1 pibttein or Mst 2 proteLnADIVi W \f&s?t C?GT%

[e) Pt eferalkl Y at—t+east—75 S—1 vlJ..Ol | east—85

% even re preferably at | ?ag%g /og’rpg ﬁog

R preferabl:yyat Teast 99 % 15NDeamirep; ef Abi ol ogi cal Ty
active!Mstl mutants with point. _nutations are: D326N

S which &S stant to pr ot epBeE: ReK caspase, cl eavagde

Im DEIVD%?@S ﬁﬁgﬁ whi T 15 T toprotease
T cl eavage’i hGT 49G and DBZ(?KI— D§4§g\/\hi ch is a

'V doubl e | py; bt base- reS|st ant fJMnT(GaNes J. D et al.

|NIEAAVAY A=y o) iu I_\JU\J

W T183E, ﬁ?s T175A, T177E aﬁd Th¥iK which are

Y rrutath)pserthe VBT activaljofR: [.qeg as welT as
m?aN 3327A and S327F (d ahfschnig, H et -al. (2202)

Bi ol . Chem, 277 42987- 42996) 5 1175A and TI 77A

' t,atgd pn ation 100
o sl AN AL 19, P DT, SR R 5B v
new cyFeR@Aearding hea Mthlel Eu’rthatméi@% skillw%be(rﬁhs:awkm@red‘vﬁte

| 00 Bi J. 53-462
- tnat aivfhef gt AR dethr g e toRs ST PRI SUsi R Ras T
5  should abEebd &t%ﬂud@dﬁn@ﬁarﬂﬁ&%ﬂe (Hrstath wiYich elavalkan é];ﬂ@ﬁéhcal ora

The nutant can also be a portion of the
beta- Shﬁﬁgﬁéﬁmu@uffl cient for its kinase activity. The
portion conprises at |east 30 am no adds, preferably
at least 100 am no acids, nore 15 preferably at | east
The mutayd aeneradly iffeds in prirearyratiustyse éal@mkﬂqd aequaras), bibenay or

o Ay RSB 0688 P SR R B

10 activity)Thiadive do tHeomatorfally becuinag pooteincémarj Edser b mfmimhfﬁzows an

oty e NI B BB e S S A o

least 7590%L Aidre Braibews: atliBaiBg BIbas et Pﬁelf'&aWatﬁ’ééétt %f% %hd
t he bi ol ogi cal I/y active Mst nmutant can be fused t
most preferably at Ieast 999

15 Examples of biologically active Mst1 mutants with point mutations are:

D326N which is resistant to protease, i.e. caspase, cleavage in DEMD™S, D349E
which is resistant to protease cleavage in TMTD?**°G and D326N-D349E which is a
double protease-resistant form (Graves J. D. et al. (2001), supra).

20
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20 another nolecule, e.g. a protein and/or a marker,

e.g. Gutathione-S Transferase (GST). Exanpl es of

bi ol ogically active Mstl fragnents are: 25 A327-487

and a350-487 which are the two catalytically active

woageaswicl eavage products of Mstl (G aves, BCT/ER20@6/002347

al. (2001), supra; Lee, K K et al. (20W J. Biol.

Chem 276, 19276-19285; d7antschnig, H et al.

(2002), supra) and the truncated Mstl fornms am no

acids 1-455, 1-430, 1-360 and 1-330, the deletions
T183E 3337158361‘@ 78nd Tﬂ\ﬁﬁé and 94 T?Qvﬁ'ﬁ@"y araGnuﬂatloﬁé irgdhe MSP %ﬁﬁuatlon

supra) _as wel as the Mst1l kinase_donmain as sh

lo0p as3ul @ D2oN, ﬁ@?ﬁb@@ﬂ FoesE{Btaneppinhél- @é.@éﬁ?@)é@l‘%l e

Chem. 0577aq2§g;al4ggggf\l ly active Mst2 fragment: A323-491
I's the catalytically active caspase cl eavage

pr oduct of Mst2 (Deng, Y. et al. (2003), supra). S lIn
i scl.
Ti75A BT PR while {aPé &35 %urt]gﬁoﬁw% ﬁ’?ﬁ’% ﬁgﬁ%ﬁhéﬁ%ﬁpaﬁﬂﬁﬁwhmh is
a dtmemﬂcﬂantmnanmwabea; [([: 2467 qud tieee dowdde ngutéor S438A-MHOA

di scover prot ei n nmodul at or,
(Praskmfvlq &EW?LE&@J} OG- b’l't 453 4555'@(:“ canent for the
treatnent of a thromboenbolic disorder. - Preferabl y
t he protein, i articular the 10Mst 1 and/or Mst
Examples gf théﬁpgicauysaoézVﬂMﬁﬁm%@ntﬁ%tmw nytgbonsagpeci fi ed
above. In general, the described Mst protein or a
nucl eoti de sequence coding for the Mst proteinis
T117A bndughdAi Rangs dhekal (AN0Bh swpradst conpound and t he
influence of the test conpound on the Mst protein is
. measured or detected. 15 According to the present ,
The mutirgcanisebé bepdrivmof thve Mgt pedtelnsuifiodentddoits' kinesnsctiity. The

porton ERPRES AEPAPHE REMCAURLPIE A 2k pr o) 2o 2o, more

preferabxg)@t Rids@ BP0 @miAes blivatdvas MBleasidfedalily 'aﬂféla@.t 45[5 a@,fno acids,
activator), especially an inhibitor of

and mogf i’éﬁe&i’rﬁbiyci?éﬂﬁﬁﬁft ﬂﬁ%la@l%é@ﬁﬁdeV‘%“é angeat é%%eaﬁ%ﬁnt!mamds for .

Mst2. Tﬂrsmdt éhca%%r c%?ﬁgﬁéﬁmrgglﬁé’ﬁnl ? o}?d{(ﬁ’oetpgﬁ?@omon in

the subslifutidn, amertm)m p1 deletiorealsee prweenanindeicigs azdétaied abgve. In

inactivate,, de [ - Or -
one et L EART of b TupRl M Bl S e et B p fused to
ancthemholeeule, 83y pr;ﬁb@irabrhd/md@mkéled R dvtethioned&tTabhsfetase
particular of the human Mst 1 protein. An activator
(GST). generally is a conmpound that, e.g. increase, open,
activate, facilitate, enhance activati on, sensitize,
agoni ze, or 25up-regul ate the activity or expression
Examples oébequﬂyma%fwsgh@agm&nﬁ@rai@e| ns as preferably
descri bed above in detail, in particular of the human
Mst 1 protein. Such nodul ators include naturally
A327-48¢ and W360-487 velyioh het the ﬂNbgailﬂjgﬂcaﬂled@mﬁmpase cleavage

procuc§ A st Fa 88 1oL oo B B8 ER i K R 8l il oo

Chem. 276]302¢ 60MH2eE UERMISIMid, be elt Bk @20@@ é@r@ymmé truncated Mst1

preferred enbodi nent_of the ent djsclosure the
forms appopasidettla. 4% Jrifdyand 1-330 the deletions A331-360 and A331-

394 (Creasy, C. L. et al. (1996), supra) as well as the Msi1 kinase domain as shown in

Fig. 12.
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WO 2006/ 100911PCT/ EP2006/ 002547 9 t he present

di scl osure the thronboenbolic disorder is selected
from nmyocardi al infarction, -unstabl e angina, acute
coronary syndromes, coronary artery di sease 3
Wwesesnwelis, stroke, transient ischemc attalREEP2006/002547
pul nronary enbolism left ventricular dysfunction,
secondary prevention of cl&nical wvascul ar
conplications in patients with 5cardi ovascul ar and/ or
cerebrovascul ar di seases, atherosclerosis and/or

ticul ar stroke, myocardial infarction,
at heroscl erosi s and/or restenosis. The present
52307 S RRG Bl A B B A e SR n P aASE (g, Y.
et al. (200Bkeupey. sequence coding for the IVist protein,
~ wherein the nmethod conprises the steps of: (a)
contacting a Mst protein or the nucl eotide sequence

In adm?{r,] B rgg&{emtdmldl\gﬁ%e ig BRé@IdNo ke LEE oBtHE M5t protetrc tilep/iiarﬁcnxbzm
a thronbosi s-rel ated assay, a Kkipasge _assay. and/ o

of Mstepad/peMsbasdd @@Ipog%e@ﬁ?%%%ggﬂg% ﬁ;a'ée @éyem sinfor fhe

d-isco%mnppé‘ e pﬁ)?egn 126210 a8 BEkiRGIaP &N it | 430 Iriaicament for the
| uence’ o

the test conpound on the activity of a
treatmiest ofa treinhoembolindisnaleprietaraidn thenMetpraiai. i hrticular the
; t hr, Ls-rel ated : ' : tion
st 1 330 U e By el R B prdel Rl R e Ra bR

by an i nducer such 20as ADP, Thronbi n, TRAP,

col l agen, convul xin, .cal cium o hor and/ or. .
In generalt G cleRabad MshPRIeif ohA NUPEOIES Sequelits citipg fordhe Wit
proteiljé1 S%S%ricl)&%tg igﬂo%ﬁﬁaé%ﬁ%’a 1e8 cilimpduie! #hbRhe aifkienpd bidhe test

escri bed above and in the Exanples.
compglf @y thedVisiqualgin rapeswpb obdeieri®dt he presence of
M1Cl2, in particular in a concentration of 2 n
MC12. An optimal buffer is 25 e.g. 40 nM Fl epes at
Accordiihi T the phnett desclopwne ke tewn “Tlsisprgteingnedydatefo msgrfeous

' F|.uorescence pol ari zati.on P) - - hased
modulgua OIS GabgyBIERT e blpas BT & AR elirosRo
particXCArt Rhidisey esaarbiisg huidoalee(“inRibttbd @s “dativsiot itdspecially an
~__These fluorescent peptides are free in solution 1and
mhlbltgooﬁthwséproteaugim@t?% ceprdingde theiagiay _0? BrepEsgHgisclosure
An inq?o‘?t‘&?géﬁééﬁgis %’%S&ﬁbhﬁd s § alifd B phHRGy B RESIlYHRICR activity,

argér nolecul e, however, such as (P)-Tyr, its
decredsaypravegt, chtaysacdivation, daadiyateygesensitize, or down-reguiate the

e BASPRLL EERSE 200 Mt Ao o

Examgfaé;&%ﬁitﬁ&&bi@ﬂl%é’cﬁé&@ﬁb%gﬂrﬁh@r ventions, in

sure.

- in deta¥S FRYartib@acoBNE Hemar st ¥ ptotsinofb aoiator(geneaally is 2 compound

e i ek e
up—regglgér?]? %eg%%/th ok %QP:%%@%WO}‘ RhRaBhGRES the Rish bedteinB 8s preferably

( resulting 1n a change of the polarization
describecdabtwegin dedail, dwpatisyias opedphearyMat baraieihseret rodulators

o .peptide binds t ol Q L i ' P
oSSR D0 5SS LA s, o
peptidbs gucieht acidpr adtiyodtst, aatidenee afdlects rbnzyrbag, isoall organic

nmobility shift assay which uses a mcrofluidic
molecules and the like.

In another preferred embodiment of the present disclosure the thromboembolic disorder

—— ——mentioned-abeve-is-catsed-by-activation-andforagaregation-of plateletsAscording to———————
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10 chip to neasure the conversion of a fluorescent

peptide substrate to a phosphoryl ated product. In

this assay the reaction mxture froma mcrotiter

plate well is slipped through a capillary onto the

@ﬁbdaﬁ, wpare the peptide substrate and the pCI/EP2006/002547
phosp orylated product are separated by

el ectrophoresis and detectgd via | aser-induced

fluorescence. Hereby the signature of the fluorescent

signal reveals the extent of the reaction. Such 15 an

the prepens Qleloswt U8 pgREHpuR ekt SRl o
mfarcﬂl{ﬁpﬁhb@()fe) an‘é%%aécut@rcoh‘_ﬁ{azy hes, @ﬁ@ ariehedisethe,

for secondary screening he rep orte ased_ cel

restenopist sliivkes FapSionfdeehentie Bitaclis @UBOW%WB@ Syreforentpgular
dysfuﬁhr%%) ?é PQ@@)‘!‘% n@Q? o cl%iéﬁltv%%ui%éo%p%gat%%ﬁ% phfnts with

Ions on activate or 1nactive

cardioemdnwmaiéorpratdbmculan diseades edhardstisrosie asdior ﬁg—medlcatron
o vesURE GBI PE I sBEREED Yy Bhe BB BRI BEh B ros

and/of fe6tanee@se under the control of pronoter elenents
i nduced by transcription factors such as NFth, AP1,
or p53. Reporter genes and Mst1l can be co- expressed

| The présrénﬁﬁédioslufcrﬁﬁlsé Hﬁ&t&ﬁto 'd%&h&f ot EKR8R: f2halnfodulator of ]ghe

Preferably, 25 the cells are seeded onto a wel |l
Mst pm‘wlm oF thel nucteegde peanancemeding fos thsr Melinietely wherein hsmgthod

$¥ gescrlbed in HII, S J. et al. (2001)

CD”””Eﬁ? E%?ﬁ ‘Phar macol . , 1, 526- 532 and Hexdal |, L. et

(a) - cBhtaclid®f WstBradtiacd mma ua&eoﬁdéde@;end;d d@:img\fordinst pwtem in
of the nost freq u sed regorter enes

u and
ey FERCiRe (RGS Te! H%Béfsfr&ﬁta 23 BALFSS ASsqy ang/ora
5 i,06hPWith 2338t cohfuA8land30 WO
' §%061100021%%%¢Egggg%?602547 11 In addition to the
(b) memsudng esdetepling kerrfiienss Sh ke tesheomraungwindhe activity of a Mst
Pﬁéﬂrogeneous and honbgeneous assays can al so be used
PIOF 't he determination of the kinase activity of the
Mst protein or Mst mutants: 5 The heterogeneous

in onegEeiatRa RERTE fofirefRob St F AT e iR ™
aggreda%ﬁh %@hf@h&iéﬂpﬂ@: thromiberyes agyegation iSRAuced by an inducer such
scintillation prOX|n1tﬁK@ssa and a flash Ia te

as ADészmml TEAR AR ORI, FAGREIPBRRNd/or ristocetin,
assay) - based assays are offered by various 10
conpani es. The assays enFon random pepti des that can

In parﬂmelaphrb$mrefeynedtte@l86wnan NItivagBases aEsRY o OMie ATP consumption

assay S RRGOR AL A0 R SRS S o A B e e

preserfé@tdf pReCiand pbfieniaftide dohcertaiioa ofginkid Mritda gt opthnal ibeffer is
&P ed by sinply renoving the m xtures. Thereafter,
e.g 4Q$? %Eﬁ?%ét@ﬂéfﬁashed The reaction is initiated e.g.
by the addition of a biotinylated substrate to the
15ki nase. After the reaction, a specific antlbodg
Anothmquefenemmssxamhe@omeuggm Fiporessprgacpaiasization (FP)-based

s B P L SISt
substréiﬁ rpeptsays ighi sfm{uﬂBH T?@x@ﬁuadsséntmpﬁdescﬁe &pe iirs solatimy acd
the peroxic col 0 reac LS i
turblen TG ICATERE 9T OHRTE Camte et o ahh e o et agptide
binds t%%ﬂ%i’gtg‘ (ﬁcﬁ clBATHuRN of su3h Sdl (FalThye itd AnRbilre i’ are ZPeatly

d|SSOC|at|on ‘enhanced’| ant hani de fl uor i fAmuno

assay)=basedassays are solfid phase assay. The
antibody is usually l[abelled with Europi umor another
| ant hani de and the Europium fluorescence is detected
after havi ng washed away unbound Europi um | abel | ed
antibodies. 25 SPA. (scintillation proximty assay)
and the flashplate assay usually exploit
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m cropl ates. Once immobilized, the radi ol abell ed

substrate is close enough to the scintillant to

stinmulate the em ssion of |ight. The honbgeneous

assays enconpass -e.g. a TR-FRET (tinme-resol ved

WORWerd¥ence 5 resonance energy transfer) aBSHEE200/003547

(fluorescence pol ari zati on) assay, as al ready

descri bed above, an ALPHAt@anplified | um nescent

proxi mty honogenous assay), an EFC (enzyne fragnent

conpl enment ati on) assay. TR-FRET (tinme-resol ved
decrea$dd) @naske seittadadR b annaine mégtdy poiednst Eof abdseg @sanfisre

0 a which lisually exploit the
are gerﬁr%[y]’tgg(ggileés ‘resonance energy transfer between
@@ a ﬁh&r@%éh Fam@e ¥Reirfit 88um 1P P)caRaR anm@bdpt her
yes Mﬁt overl a plng spectra such as cyslcy

P@shgwt%dsewéﬁéﬂs wilhcompeig the(igoesren) RRQsHN Qg%t@f@ecff@ﬁ\the

f opi um
anflch 8 inG 1 Anafiyo BF R RIGEAB 1BpPhigh o RO, “Tho
(b) a pimspButylatéd stihtrafid pepmmbunds tes thel e pepagifictantippdy
-1 Euro ium wil |l tra its x0|tat|on ener.gy
rojlf "k el B il RS e The ki nase
subst rate is usually a biotin-I abel ed substrate.
ase r act
Also D@ﬁ%ﬁ.%@ﬂe @Egb%f%wccl sliam Bibiiteshift s saish e Zdaigepiuidic
chip to Ale88Grahs RoficrSBh Y 'aqfldﬁaré%?,@nt H@rﬁtdléhs@ﬁﬁﬁ%ﬁb%t ;ﬂfbs phorylated
peptides bring the Europi umlabel ed anti bod
products tridjs aﬁsam ithe IeRCtiom frixigrosemcomicielier niate we%&aﬁhpped
f I
touc S oGk 6 ek B b BN e
productlwe sbparatdd hhalesiRtplidrasis @ﬂde&em@:téd:ﬂETe)serAm%d ﬂuorescence

ampl ified lum,nescent |mt Qny
Hereby 3¢ Bobat i of T SREERh; BhRHuftedls PRTBATA M FAgon. sucn
an as;sasyi i98lecommegeininpataieele flomalaliped ifeIuipicys, Bepkaton, MA,
brought into mty by a phosphoryl ated peptide.
USA Uﬂ@ﬁbﬁi‘ee’)@ém h@b&ﬁpaﬁséﬁbfﬁrwﬁ% phot osensitisers in
donor beads convert anbi ent oxygen to singlet-state
oxygen, which diffuses up to a distance of 200 nm
AnotheCGsay Iprfemed fersecgnday screertiigpisdoe sgpooter besetb celi system

assay g OOt tEnd Bapl Ul AL ARTERL IR e ot Wi

gene, teleftdcts dfgtinRationa @reattivatgl rﬂ@tﬁw‘e@adogéﬁmhﬂém be

equi val enf. assays can be used rtlcular for

détecteq(i rb&lﬁ“?ﬁ?#ﬂﬂ%ﬁ Bits OIS fiPretsiey CaffhSPRHEY G&Nesy

Such a h%) Rggﬁ’é asii@ bt A% exaMple — Weliferase under the control o I___pAromoter
06/ 100021PCT/ EP2006/ 002547 13 enzyne accept or

elementariaduded Mmrlﬂm%t:(@)sucmﬁe MrBe AP aghehis. s‘?@m‘ter genes

anc MsIHBR (E prignent £l Db OB 85 VERLGIEGER Pl Pref@idon,

the celld aengreda@dhlo 4 well of aragkiiwell eszye. EXhepEsGiassius cell-
i e in which the anal yte

utilizes an EDanal onj
based %@Y%@E%B@ﬁ%@ﬁlﬁﬁ ﬁi@ﬁ?ﬁtﬁ%ﬂ&lﬁa.%n prgtEcal. 1, 526-
532 anoSH&tHa%SLaé’[ a@r(QDbg}]b!ioﬁé'ch'hﬁﬁx%@t P134-8 M M@e!\ﬂk&@ﬂﬁ&m%ﬁ‘ the most
ecific protein, the 'ED- anal yt e
frequenmonwgmrtesg@mm d@ﬁech@hme@mtqan@ee‘mﬂ@ irf Bramstein, 1. et
c e agh@si produci ng a positive
al (199@ ‘Er\rliléline%'c(:)l(;flg';r%|1 %%’al éi@ﬁslt he ED- anal yte conjugate is
bound by a speC|f|c bi ndi ng protein, conplenentation
with EAis prevented, and there is no signal. If free
analyte is provided On a sanple), it will conpete

\'J B
specific binding protein. Free analyte will rel ease
ED- anai yte conjugate for conplenentation with EA
produci ng a signal dependent upon the amount of free
anal yte present in the sanple. In a preferred

enbodi nent the above-descri bed assays conprise a
further step of 15selecting a test conpound with an
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25avai l-abl e. According to the present disclosure the
term"chem cal conpound |ibrary" neans a plurality of
chem cal conpounds that have been assenbl ed from any
of multiple sources, including chem cally synthesized
WHBWeEUWPes and natural products or conbi nat ofGTEFP2006/002547

chem cal libraries. Advantageously the nmethod of the '
present disclosure is carrl®d out on an array and/ or
in a robotics systeme.g. including robotic plating
and 30a robotic liquid transfer system e.g. using

In addifioprta e rbevedescribed kinanm absass, ﬂterﬁcp&@\umgdletemgbneous and

homog:?é?%@ﬁ% %Q%}JQD é%‘ cFrlgg I%g@/g%&) f‘%ﬁﬁ% Ei?toelntn@{a‘asﬁ é)tf ﬁ"e [fmase a&mty of

conpoun
the M proteiat orovistamdizods: pl at el et aggregation, in particul ar

the test conmpound detected reduces the risk for

t hronbus formati on and/ or bl ood clotting. SAnother

The hammgdnaam asx_fayt;@)c@mgé@é‘lé gdks ElLosA r(@azlyﬁqéiﬁrrk%etu%ﬁmm sdrbent
t[ﬂ_:cmﬂ roduC| ng a nedicanent for the treatnent
assay)yf HISSRHBIPT EThANseR [T AepR ITFRINREassat), an SPA
(Scmfﬂ@ﬁ&pbt‘@@ﬁﬁ}' E@seﬁ?%ﬁ #Hashplate as§%9 carrying out the
hod descri bed above, (b) isolating a

, det ected test conmpound suitable for the treatinent: of
f or mul t i n
LIS e R ST e L b AL, o
compaplear"ﬁh@eas;ammy!og;ca&jm&abé;mdearthﬁmm 6 ;r)Tf%ﬁlepthléiéd by a
e Prefera ro olic
Kinase 0#@ ntﬁl f é(;%%@t%g}mg@%mpiqs‘ I8 gﬁb§1itg% HéQ atrpastion

buffer (m‘ntélﬁan@ A SA PP aindnequisttedaitiohs Whath&Ehesd LG JiaRW s,
ronboenbo] i ¢ di sorder as descri bed above. For t

React*%}%ﬁ PRAFCORY simAbaieEving: theraixsies. rﬁeéeﬂftemheplates are
washe@THe\@ @O RUARaRY d.4 %yﬁﬂéraﬂgﬁl%thf ; !&t}ﬁy?aq&? B ﬁstflla‘?e igpthe

salt is in a pharnmaceutical or m’i'n gener a
kinase.cAfipgitRe reastion, a speclin anttvbdy n&ga@ﬂbcb fThe samﬂeeasre usually

vensoBBOSTRRELEER LR A RS B A e
added. Jharesfteey urdicuod stregalin-HAR (horheagiba beRS@ItsES Bl thhoved,

The, eneral |l y -conpri ses

the pergfidasss odiSthB4Blin RiutEh Y A FI0¢ pormese subeias and

the opticalrdisisitpiis Miexbliicany asubstlavensitdne@p! es of such .
substances are dem neralized water, isotonic saline,

Ri ngers solution, buffers, organic or inorganic acids

DELFimcaﬂsseaﬁa%g%ﬁhﬁﬁééd t%ﬁthtaﬁﬁbfﬂu%gé imuRo A $Ak8 ég?acyslﬁﬁa

sodi um h encar bonat e I um Ci
solid phgRe ephay. éi‘ hegq:rytb@kig is waniahy abefleg with riurghivaodr, aresiar s

et % W) 0520 SR B Ro R wn

bound Elﬂﬂp:uﬁ*t—&tb@ﬂe&ﬁafwbm ato starch, solubilizing agents
and enul sifiers such as ethyl al cohol , isopropyl

al cohol, ethyl carbonate, ethyl acetate, benzyl
SPA (S@gggm Bcgﬁ’;ﬁ : E%gég/@ggezfé 47Hb§155’£13 %98y ¥Qually exploit biotin/avidin
interactions for capturing radiolabelled substrates. Generally the reaction mixture
includes the kinase, a biotinylated peptide substrate and y-[P*JATP. After the reaction,
the biotinylated peptides are capturéd by streptavidin. In the SPA detection,
streptavidin is bound on scintillant containing beads whereas in the flashplate

detection, streptavidin is bound to the interior of the well of scintillant containing
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——b&Sed—GF&F&Bﬂ@md% galac

oil, corn oil, soybean oil, caster oil, synthetic

fatty acid esters such as ethyl ol eate, isopropyl

nmyristate, polyneric adjuvans such as gel atin,

dextran, cellulose and its derivatives, album ns,
WQRYaAPe2Isol vents, conpl exi ng agents such asPEVER2AE6492547
~and urea, stabilizers, such as protease or nucl ease

inhibitors, preferably apri@inin, 5 s-am nocaproic

acid or pepstatin A, preservatives such as benzyl

al cohol , oxidation inhibitors such as sodi um

micropitbp Dk immotgizaan thesitaalinldb et Substedte ds clBEF Anough to the
[ agents, agents, coating agents,

_...Cal ourin el g
scintl e8RS B isaior el VG pert um ng agent s,
preservatives and antioxidants can also be present in
the conposition. The physi ol ogical buffer sol ution
The hophegenegls PS$RYS eNCEMPEES S rok3-TRREOL Binte-resefyedifiprescgnce

osons et ARIEY e 15 16 22013 BULEABELON o poacy
descritad] ahcxyermrh ALPHé (amprilied iubingseént apprimity ha®0geidus assay), an
t he. medi canent is in

EFC (eggwgﬁﬁya %S?@&T%h@?’ﬁgh(g) A7°t4bl e organic or

i norganic buffer, such as, for exanple, preferably

ate buffer, tris buffe ,
TWR%?AF e oL L L rprspd sesays aro
assays Mrc(ﬁ;s'&)éﬂi* X 61’% mél awr@%ealébn@é@{éﬁ@@ @ﬁé@hﬁaﬂsf‘erwwiéen
ol'i nol- propanesulphoni c acid).
Europirp@ngdrfu?eea BTDdifh?é’ alféﬁgmqye@mmrfeﬁl@r dyas géthervgriapping spectra
such a§ SOORIE T Ihe PRSIl 0 e PRy ERRSBRBAE 0. 1107
1114). Afttusxaatisokby Dbﬁsrommmm’dsllghb B;E B8&f noi, Htal mgleaule fluoresces at

o20 oL RSPl o R RS LTRSS ptrs

excitatisn ewbrgycto tAFC, Qﬂﬁcl@ﬂu@@,\‘skﬂeé bt 666 biveThE kinase substrate is usually

ceutically acceptable carriers and auxiliary
a blotms'aB%lgaﬁee%tr%tﬁeA er %ei@ﬁ&@éﬁa%%rwmgaw@ (P)-specific

anttbodﬁ&seé’r@'elddﬁg Seal E@éﬁ‘a@ﬁﬂu%ﬁ@‘%é'pﬁgsm e eptides bring

phar maceut’ cal nposition can be manufactu

- the Eurpgqun@!a@el%#@hboﬁﬁgad thepaiir@maéi.dm-ABp intesilese contact. The close

prox;mx%cg?gmtaﬁtﬁ@{d {A8: EL{D 3}5189{ %o@ﬁﬁé@g@ﬂ [:?ﬁéeoé] h@lﬁ%ﬂ#f?gegf the

aneous, racut aneo

Europium fluarssnenrs: atrbeneﬁmfnbmﬁtﬁmﬁabread&ma (6REAY on. the
medi cament can be fornul ated as various dosage forns
i ncluding solid dosage forns for oral adm nistration

ALPHAS(Eﬁ'iﬁ)hﬂéd Wﬁ@éc@ﬁt ploxbhief Bomphbhsus Hbavee Ssa8dare assays,
nul es, qui d dosage forns for oral admi'ni stration

which r%'uc,cw the ff@ﬁ!ﬁf%@éé@eleé aws;ﬁrh%%@ﬁeatﬂoeoemﬁq:@p&fsbeads
broughﬁhﬁf&%m:l g B8 ph éfdﬂbw@m égnﬁeeoﬁwefmtaﬁxﬁ 'éPéB@HFh

I XIIrs earatlons for ex
photosastsitisersini dqn@c baadisecwmﬁebamb@nt @xmgutn @lmlfswmie wEi@eTs which

dituselytq A, o SO e TR AP et f oo Boass

transfemnﬁrgjatu fyorpssing accaptean®ithih tite beesd, vgidsthepenieright at
sprays, inhalants or patches. The specific

',apme‘Pﬁé‘%&E@ﬁﬂnﬁal ly effective dose level for any

particular patient will depend 5upon a variety of
factors including the activity of the identified

EFC (ermpipplingmenheorapsagatationindasde 283y obeayivalentassay¢an be
used in %%Eﬂc%ﬁartﬁgﬁlgﬁttﬁyﬁpbiﬁp!}t@%réjéﬁnﬁ]bP(Ebngtlg e E fﬁ@%&f;ea{e’éts@néj

act or nown I n art S

ibsids prpraeric y §tdodeigoemte-the
adm nistered to a hunan or 10 other nannal in single
or in divided doses can be in amounts, for exanple,
fromabout ‘0.01 to about 100 ny/kg body wei ght or
nore preferably from about 50 to about 75 ny/ kg body
wei ght. Single dose conpositions may contain such
amounts or submultiples thereof to make up the daily
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95Fi gure 1 shows the gel analysis of fractions

enriched for phosphoproteins. Lane A: Resting

pl atel ets, Lane B: Thronbin-stinulated pl atel ets;

Arrows |nd| cate the positions where Mst honol ogs have

Vpgg;a pad by LG M5/ MS identification. .In bamgoRioozss7
% Sokl was detected, while peptides 30for Mtl

and Mst2 were identified kg the upper and the | ower

band C (see also Table 1). WD

2006/ 100021PCT/ EP2006/ 002547 17 Figure 2 shows an

enzyEHEREE A TN PE Rk el BT Pl afs HadphRcers'

senar%@vﬁehﬁ§ nS%Dg%eﬂéébg a6 addvity, but wiweh Iﬂ@é:fragmén‘its@é tsyether
human elets fromindividu I I%gors A
they awatg (cq_rm{@mwt) pt@gqrm@:hﬁqa sngyrges! hg Blife agsay ut [zes an ED-

t d
o ERIAD U S obats etaminst
protenmrsubb 28 abGnéibed\sepacapiet hb;h@jgaem@? '@ﬁcﬁpﬁﬁ'@@ @iﬂﬁiﬁ'lg protein,

o Sl GG PSP PR e

gaiact@sﬂ@@éé Eﬁoc@ﬂhg@oﬁdsﬁwe lumirfeisgeniesignas. H‘bhhe Emanabﬁwr mg}aﬁe is

in extracts, of h Iatel?‘ﬁ%andte th
bOUﬂdlfB'LaaﬁéeC}ﬁC birddigg §roteipneoTEP eﬁﬁéf‘?’“ﬁ’ﬁ i lse‘?'?\’e‘]_%ﬁirea"é ere.
is no s‘ﬁa@ fm‘re%b ngef!ytwé hvileat @ £58mplyLit W completd ®ES b Bpd

ets orrespondl ng to 30pg of total
analyte cotuegate\mr kindiepde theetpapiiic SHBpRRRteind Tpe ahalyipswillaplease

e ar TSR ST RS R, TR0 o Vephein

upon taéfakrhﬂﬂt/of free analyte present in the samp!e

ina preferred embodiment the above-describ'ed assays comprise a further step of
selecting a test compound with an activity against a thromboembolic disorder by

comparing the changes in the assay in the presence and in the absence of the test

compaound.

As already described above the Mst protein, in particular the Mst 1 and/or Mst 2

protein, is a human Mst protein.

‘Generally the test compound is provided in the form of a chemical compound library.

For the screening of chemical Cbmpound libraries, the use of high-throughput assays
are preferred which are known to the skilled person or which are commercially
available. According to the present disclosure the term “chemical compound library”
means a plurality of chemical compounds fhat have been assembied frorn any of
multiple sources, including chemically synthesized molecules and natural products or
combinatorial chemical libraries. Advantageously the method of the present disclosure

is carried out on an array and/or in a robofics system e.g. including robotic plating and

a robotic fiquid transfer system, e.g. using microfiuidics, i.e. channefled structured.
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Figure 5 shows the expression of Mstl in extracts of

various human tissues. 30pg of total protein from

pl atel ets, brain, colon, heart, kidney, |iver,

pancreas, 25skeletal nuscle, skin, testis, and thynus

wWetmes/spar at ed by SDS- PAGE and protei ns wer @CT/EP2006/002547

transferred to nitrocel |l ul ose nenbranes by Western

blotting. Mstl was detectegsby using a specific

anti body. Figure 6 shows the expression of Mst2 in

extracts of various human tissues. 30pg of 30t ot al
proforBhff, He'tex! PR BeBicled ¥ dh PjtfoH GipiatOREELEbR BAMor
plateldtagarsyation on pegiznlar & Byt SDSpPRGEEdeiaded vaiuces the risk for

006/ 100021P /ﬁPZﬁQO@/ 002547 18 proteins were

thrompyssioamationandy HPeT 5081M%I ose menbranes by Western

blotting. Mst2 was detected by using a specific

anti body. Figure 7 summarizes the results of ap jn
Anotheti entbotlinaans gEthe presetsdztlogtre isessisd & smathed forprodyging a

odi {1‘9% nipeRd 8@8riet, MiickéiNERE nethod
medi‘cgﬁggﬁogﬂ%éa!ﬁﬁgﬁce ?ﬁéré\@lr?g%cyt eégggr egat i on?ﬁBCO48033
comprisibtiiie Mep8pfiis therefore inportant for thronbosis in
zebraflsh. T AUt | L a transgenic ,
(@) CcAyPR &g&eemlégggﬁ?%r}%du%éég%em zebrafish line, -
(b) idDRARGH estebid Bygepapoustnyitable fpribpticetraent of aTagTirhoembolic
' “technol ogy to 10specifically [ abel thronmbocytes with .
disoEdsr. ?’é‘gf coral fluorescent proteins. Randonized,
| he&N&e bRB e MRS phEh®aceuticall
©) f%%%?@ﬁ?ﬁtg%%%r@%%mgt age“ﬁ'grmzygous ES enbryos. d
aptdptsblaplateraer alXiigrg substaniced equi - vol une (4 nL)
~into Z3 fertilized eggs, where the control was 0.2%
phenol red, GPIlb.was 1.7 ng, P2Y12, an ADP-receptor,
Preferably shid7thrgnbddATodis(dispder isecausan Hp activeadipn wag/ot agarmgationof -

platelenend AL aBARGH S8 P Bayo R Rl PP R et e,
abovedevel oped | arvae were injected with ADP

(approximately 90 prol) into the heart cavity. Larvae
were recorded as either having any or no thronbocyte

For th%g?’q%”%ﬁz)n of I Fhefitat iR e gﬁghﬁgc&ﬁga!@\é%ﬁ@eg%’mp&énd 8A%d

arvae i n &t | east I ndependent experinments :
pharmeesteicaiip byzptaiie sak icih phalingapyiicatdesagsoieandn ganavas ‘
. €0 red to ck-i.hj r ; (o : '
consisfng i Aty B e R Sigh PP afmictlicalfs g 8Bl ariers o
auxilialy’ Suliféhd?e kbrmersedlosaoviee desirablel chamrferisticsrogkther with the
' respect to the control except for DAT. 25 Figure 8 ,
phamgerifically apHECOMPNEAGS anal yses of
ri stocetin-stinulated CD pl atel ets: FACS neasurenent

of reconbinant, retrovirally infected CD-platelets
The fornplatiss grperily bemptites dblerpbene Adighie Rharseautigatiyaeceptable

: . Met1l K59R f d t " ! v (" ,
~camer oL @He(pzamstﬁb% a%ﬁg xé?:ng}e&e@#\%su?%%%%ségg d}é%:n%ﬁz%awnater,

isotonitlseRf€ SRS suRtites baffers, bagaric vaihoesnicBulsf arglbases as well

shows t he agoni st- 30dependent surface.expressi.on of . .
as thelgpalts, soBsmPLYPISe LT Y ALRPIEAEN A - S Ot Or Sifalcium
phosph48U5Hchil A GAtLSobhRNEaIYD! SedteRBudR ab BEGPERARNENG athyl

laurate, sugars such as glucose, sucrose and lactose, siarches such as comn starch

and potato starch, solubilizing agents and emuisifiers such as ethyl alcohol, isopropyi

alcohol, ethyl carbonate, ethyl acetaie, benzyl aicohol,' benzy! benzoate, propylene
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WO 2006/ 100021PCTTEP2006/ 002547 19 experi nments done
wth CD-platelets from4 independent isolations of
nmegakaryocytes with standard deviations. *p < 0.05.
Figure 9 shows the original recording of aggregations
wagotsiezlied by thronbi n. S5Represent ative aggPEtBRZ0¢P02547

traci ngs of reconbinant, retrovirally infected CD

pl atel ets expressing eitheld the dom nant negative

Mst 1 nutant Mstl K59R fused to GFP ("DN-nutant") or
the GFP control only ("GFP") in response to 0.5 U nL

oil, comfu”lom}:rean]cﬁf Eagler il b@nmbﬁmmmstw éudﬂ m@tﬁyﬁﬁ@ﬁ&
di f%&r ent buffer, conditions.
'SOPrO TICISHIR opolynRES ﬁﬂb‘H%‘%ﬁt S%ﬂ%%%e‘ﬁ%@’l rfz‘”o?e“é@?elﬁ‘[i&ts

denvaf%@séﬂlbﬁﬁu Fhirds o?ié?né QHFEABL d‘d?ﬁple%@ 20BhB m dsoiPABS BRG Birea,

ure 11 shows thé signoid
stabi"@é% éUPlégwﬁ@t@aé@ oy Bugleasst iahibéaise praterably mﬂnlm nase

a—ammtila(?el?&%fcvéc'ié’ or %’cg‘ﬂ;n{ ﬁst%regrgrvgﬁ\%l* :ﬂ&% ‘lﬁwz&ﬁ%fggﬁglp&ida’uon

aur ospori ne CO
inhibitccrespd:teaslsyduum sulphite, wakeo aad stgbilldees Aldh @@ESUmeBJnmng

du MST1 ki nase activit 0 derived
agents; [Hedsng S9o VAT B0 SEtiee e A OB G AN PR
agentsS&@st}ams dnd BRBOAIANS cA¢ b0 IRABISBERSH Fhe BSHBOIlIGT. The

wherein in bold face the Mst 1 kinase domaln is

phyStO@ﬁ@ahbuffﬁwouﬁ@@mrpf@@Pfséh%a PALPICRPPEROG- $13D, @@ﬁp@@@ a pH of
t t
s SN BOR bataPaR NeBIDPIE AR e R RYA L Rof
200-4%)@:&1@5@1/1@5 prforaidp 61 4002 128073 PR UG 001 E7 TRE pH of the
PTI ON' OF TH
medioaTiEHS b qenerdasinted BB A e RE o R oL LS LR, sueh
as, for aAY3) prei?er‘ﬁ?ﬁ@ !k@:&?ph@spﬂfﬁ@@uﬁerﬂ ufﬁ ﬁﬁf’ﬁ&,\rﬂd 8 02 gg g )e nce
uman a entr
(tns(hy%@@ym%ﬂ}@angngrﬁgwgang},i—léf%%g & d seéuence of ‘human
([4-(2- %Pox%eﬂ%@%%ﬁﬁoﬁ%hasd&%ﬁéﬁﬁb) oﬁﬁ@#@bb@r (é rﬁ&%Wélino—

ucl eot'i de sequence coding f human
1- pmp@?ﬁsﬂphnmoom@ﬂ)ﬁe cmglcseﬁheueﬁpﬁctwem in @@qmir@pends on

the d Bt :

e dogtRT Rt TRRRRL S ook o e SIRMRRRE R Rl o F féon and
infusioM2ti B0 83 Methed e for fereubaipgenteditamesdpan dic @stsuitable
phamgc?ﬁﬁga(?l%e?cceptame carrier or auxiliary substance are well known to the one of
lskili in the art. Pharmaceutically acceptable carriers and auxiliary substances are a. o.

chosen according to the prevailing dosage form and identified compound.

- The pharmaceutical composition can be manufaciured for e.g. oral, nasal, parenteral

or topic administration. Parental administration includes subcutaneous, intracutaneous,

inframuscutar, intravenous or intraperitoneal administration.

The medicament can be formulated as various dosage forms including soEid'dosage
forms for oral administration such as capsules, tablets, pills, powders and granuies,
liquid dosage forms for oral administration such as pharmaceutically acceptable
emulsions, microemulsions, so!utlons suspensions, syrups and elixirs, injectable

preparations, for example, sterile injectable aqueous or oleaginous suspensions, and
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20 SEQ ID NO 7-10 show SOK-1 and Mst-specific
peptides as listed in Tab. 1 WO
2006/ 100021PCT/ EP2006/ 002547 21 Table 1: Mst-specific

peptides which were identified in a phospho i
VEP e e 1Pept | de Resting pl atel ets Thronbi n?éﬁt&“%@@{{ﬁ%‘”
platelets Protein LADFGVAGQLTDTKQ K + SOK-1

TLI EDEI ATI LK - -+ Mst2 AGNIMBLNTEGHAK + Mstl and/ or

Mst 2 ATATQLLQHPFVR -

dosage forms for topical or transdermal admmzstratlon such as oiniments, pastes

creams, lotions, gels, powders, solutions, sprays mhalants or patches.

The specific therapeutically effective dose level for any particular pafient Wili depend
upon a varigty of factors including the activity of the identified compound, the dosage
form, the age, body weight and sex of the patient, the duration of the freatment and like

faciors well known in the medical arts. '

The tofal daily dose of the compounds of this disclosure administered to a human or
other mammal in éihgia orin di\‘zided‘c-!oses can be in amounts, for eXample, from
about 0.01 to about 100 rn'g/kg body weight or more preferably from about 50 to aboﬁt
75 mg/kg body weight. Slng!e dose compositions may coniain such amounts or
submultiples thereof to make up the daily dose. In general ’treatment regimens

according to the present disclosure comprise admmlstratlon to a patient in need of such

' treatment from about 10 mg to about 1000 mg of the compound(s) of the present

disclosure per day in single or mulftiple doses.

The following Figures; Tables Sequences and Examples shall explain the present

disclosure without limiting the scope of the invention.

DESCRIPTION OF THE FIGURES

Figure 1 shows the gel analysis of fractions enriched for phosphoproteins.

Lane A: Resting platelets;
{ ane B: Thrombin-stimulated platelets; _
Arrows indicate the positions where Mst homologs have been found by LC-

MS/MS identification. In bands A and B, Sok1 was detecied, while peptides
for Mst1 and Mst2 were identified in the upper and the lower band C (see

also Table 1).
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Msll 5  Table 2: Expression pattern of human

Mstl nRNA and Mst2 nmRNA in various human tissues. 10
Mst 1 and Mst2 nmRNAs were detected by quantitative

RT- PCR ( Tagman) using specific primers. Expr essi on
WQ ¥W@100021 Tj ssue Type rinst-1 OVlst2 PCT/EP2006/002547
17
Figure 2 shows an Example for a MS/MS spectrum of the Mst1/2 specific peptide

Figure 3

Figure 4

Figure 5

Figure 6

AGNILENTEGHAK listed in Table 1;

shows the expression of Mst1 in extracts of testis and human platelets from
individual donors.

Lane A: Testis;

Lane B: Resting platelets;

Lane C: Thrombin-activated platelets;

Extracts of testis and human platelets corresponding to 30ug of total protein
were separated by SDS-PAGE and proteins were transferred to
nitrocellulose membranes by Western blotting. Mst1 was detected by using a

specific antibody.

shows the expression of Msi2 in extracts of human plateiets and tesiis.

Lane A: Testis;

Lane B: Resting platelets;

Lane C: Thrombin-activated platelets;

Extracts of testis and human platelets corresponding to 30pg of total protein
were separated by SDS-PAGE and proteins were transferred to
nitrocellulose membranes by Western blotting. Mst2 was detected by using a
specific antibody.

shows the expressjon of Mst1 in exiracts of various human tissues. 30pug of
total protein from platelets, brain, colon, heart, kidney, liver, pancreas,
skeletal muscle, skin, testis, and thymus were separated by SDS-PAGE and
proteins were fransferred to nitrocellulose membranes by Western blotting.
Mst1 was detected by using a specific antibody.

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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Figure 7

Figure 8

18

proteins were transferred to nitrocellulose membranes by Westermn blotting.

Mst2 was detected by using a specific antibody.

summarizes the results of an in vivo transgenic zebrafish thrombosis assay
and shows that the knockdown of BC048033 (Mst1/Msi2) affects ADP-
induced thrombocyte aggregation. BC0O48033 (Mst1/Msi2) is therefore
tmportant for thrombosis in zebrafish.

The assay utilized a transgenic thrombocyte-specific fluorescent zebrafish
line, generated by Zygogen using its proprietary Z-Tag™ t{echnology to
specifically label thrombocytes with green reef coral fluorescerit proteins.
Randomized, blinded samples of antisense morpholinos were injected into
one cell stage homozygous Z3 embryos. All samples were injected with
equi-volume (4 nL) into Z3 fertilized eggs, where the control was 0.2%
phenol red, GPllb was 1.7 ng, P2Y12, an ADP-receptor, was 1.7 ng, DAT
(dopamine transporter) was 1.7 ng, and Mst1/2 was 16.6 ng. The embryos
were placed in 28°C incubator. At 6dpf (days post fertilization), the
developed larvae were injected with ADP (approximately 90 pmol) into the
heart cavity. Larvae were recorded as either having any or no thrombocyte
movement. The data were pooled and averaged. Atleast 60 larvae in at
least 6 independent experiments were analyzed for each condition. Each
condition was compared to mock-injected larvae that were treated with ADP.
Statistical significance (*=p<0;01, **=b<0.001) was observed for all samples

with respect fo the control except for DAT.

shows examples for FACS analyses of ristocetin-stimulated CD-platelets:
FACS measurement of recombinant, retrovirally infected CD-platelets
expressing either the dominant negative Mst1 mutant Mst1“®R fused to GFP
("Mst1”) or GFP only ("GFP (confrol)”). Shown are relative increases (%) of
mean 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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experiments done with CD-platelets from 4 independent isolations of
megakaryocytes with standard deviations. *p < 0.05.

Figure 8@ shows the original recording of aggregations as induced by thrombin.
Representative aggregation tracings of recombinant, retrovirally infected CD-
platelets expressing either the dominant negative Mst1 mutant Mst1*5®
fused to GFP ("PN-mutant”) or the GFP control only {"GFP”) in response to
0.5 U/mt. thrombin.

Figure 10 shows an GST-Mst1 kinase assay in different buffer conditions. Compared
to a GST-control, the highest kinase activity of GST-Mst1, measured as ATP
consumption, was obtained in presence of 2mM MnCl..

Figure 11 shows the sigmoidal dose-response curve of staurosporine on MST1 kinase
activity. The effect of each dose was tested on triplicate samples.
Staurosporine could inhibit completely in an in vifro assay the ATP
consumption due to MST1 kinase activity. The EC50 derived from the best-
fit values was 608.1pM.

Figure 12 shows SEQ ID NO: 1, the amino acid sequences of human Mst 1, wherein in
bold tface the Mst 1 kinase domain is shown. The underined amino acids
show the caspase cleavage sites and the numbers indicate examples of

point mutations which do not abolish the Mst1 kinase activity.
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DESCRIPTION OF THE SEQUENCES

SEQID NO: 1 shows the amino acid sequence of human Mst 1(Swissprot entry
Q13043);

SEQ ID NO: 2 shows a nucleotide sequence coding for human Mst 1 (Genbank entry
NM_006282);

SEQID NO: 3 shows the amino acid sequence of human Mst 2 (Swissprot entry
Q13188);

SEQ ID NO: 4 shows a nucleotide sequence coding for human Mst 2 (Genbank entry
NM_006281); '

SEQ ID NO: 5 shows the human dominant-negative Mst1: Mst1¥%%R

SEQ ID NO: 6 shows the Mst1 & Mst2 homolog in Zebrafish (NCBI entry AAH48033;
nucleotide sequence corresponding to BC048033)

SEQ 1D NO: 7 — 10 show SOK-1 and Mst-specific peptides as listed in Tab. 1
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Table 1:

Mst-specific peptides which were identified in a phosphoproteomics approach

Peptide Resting platelets Thrombin-activated Protein
platelets
LADFGVAGOLTDTKQIK ¥ T SOK-1
TLIEDEIATILK : T Mst2
AGNILLNTEGHAK - , + Mstl and/or Mst2
ATATQLLQHPFVR - ¥ Mst1

5
Table 2:
Expression pattern of human Mst1 mRNA and Mst2 mRNA in various human tissues.
10 Mst! and Mst2 mRNAs were detected by quantitative RT-PCR (Tagman) using
specific primers.
Expressi
Tissue Type Expression fevel
st st
Adrenal Gland, JAwes ) b
15 Bone marrow | “medium | Tlow’
Bram ) ~_ high_ }  low
Colon ___F  dow | dowe
Fetal Brain N Thigh |7 tow
Fetal Liu'er e b o medium | low
Heart L _howr L howr
Midney 4 how | lowe T
Liver o hoee L low
Mung """ "7 Tew | Howe
Mammawﬁland b bowr | howr
20 Pancreas b hewe 1 low
Placenta o tewe L lowe
Prostate |7 faw 1T low
Salmar‘g Gland T ow T T
Skeletal Muscle | fowe [~ low
Small Intestine howe Lo
Spinal Cord " " ' dewe | 17 lowe
Spleen _ ow | Towe
Stomach = | _tow I low
Tests __high | _ high |
Thymus T medium |7 low
25 Thyrotd Towe {1 How
Trachea T o 1o
Uterus =~ L tow | low
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EXAMPLES

MATERIAL & METHODS

Reagents:

Tissue homogenates, provided in a buffer including HEPES (pH7.9), MgClz, KCi,
EDTA, Sucrose, Glycerol, Sodium deoxycholate, NP-40, and a cocktail of protease
inhibitors were purchased from “BioCat GmbH, Heidelberg”. Antibodies against Mst1
and Mst2 were obtained from “Cell Signaling Technology, inc., Beverly, USA”", “Santa
Cruz Biotechnology, Inc., Santa Cruz, USA”, and “Upstate (distributed by Biomol
GmbH, Hamburg) "

fsolation and activation of platelets for Westem Blotting analysis:

Freshly drawn blood from healthy donors was collected in acid-citrate-dextrose formula
A (ACD-A) solution (Fresenius Hemocare, Redmond, USA). The blood was centrifuged
at room temperature for 20 minutes at 150g and piatelet-rich plasma (PRP) was
recovered. 1 volume of ACD-A solution was added to 9 volumes of PRP. Foltowing an
additional centrifugation at 120g for 15 minutes, the PRP was treated with 0.5ug/ml
PgE1 (SIGMA-ALDRICH, Taufkirchen) and platelefs were pelleted by centrifuging 15
minutes at 360g. After resuspension in Tyrode’s solution (137mM NaCl, 2.7mM KCl,
12mM NaHCOs3, 0.36mM NaH;PO,, 1mM MgCl,, 10mM Hepes, 5.5mM Glucose,
0.1%BSA, pH7 .4), platelets were efther left untreated or treated with 1U/ml human
Thrombin {(SIGMA-ALDRICH, Taufkirchen) for 1 to 5min at room temperature, and
pelleted at 360g for 15 minutes.

Western blot analysis:

Platelet total SDS lysates for profein 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 NazVOy, 10mM NaF pH7.4, 5mM EDTA and supplemented with Complete
protease inhibitor cockiail (Roche Diagnostics GmbH, Mannheim). Lysates were rolled
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tabletop microcentrifuge. Protein concentration of the supernatant was determined and
30ug proteins were resolved on either a 4-12% NuPAGE?® (in the case of tissue
distribution analysis) or a 10% NuPAGE® gel (Invitrogen GmbH, Karlstuhe) and
transferred onto a nitrocellulose membrane {Amersham Biosciences Europe GmbH,
Freiburg). For detection of Mst1 a rabbit polyclonal antibody anti-Mst1 (Cell Signaling
Technology, Inc., Beverly, USA) or a rabbit polyclonal antibody anti-Mst1/Krs-2
{Upstate (distributed by Biomol GmbH, Hamburg) were used. For detection of Mst2
the goat polyclonal antibody Krs-1 (N-19) (Santa Cruz Biotechnology, Inc., Santa Cruz,
USA) was used. Briefly, blots were blocked in TBS-T (20mM Tris-Cl pH7.6, 137mM
NaCl, 0.1% Tween 20 (SIGMA;ALDRICH, Taufkirchen) containing 5% fat-free dried
mitk rocking o/n at 4°C, and probed with one of the rabbit polyclonal antibodies anti-
Mst1 or with the goat polyclonal antibody Krs-1 (N-19) in TBS-T containing 5% fat-free
dried milk. After incubation with peroxidase-conjugated secondary antibodies (Jackson
ImmunoResearch Europe Ltd., Cambridgeshire, UK and SIGMA-ALDRICH,
Taufkirchen), detection was performed by incubating the membranes with the Lumi-
Light Western Blotting Substrate according to the manufacturer’s instructions (Roche

Diagnostics GmbH, Mannheim).

Phosphoprotein enrichment;

For selective enrichment Qiagen’s PhosphoProtein Purification kit was used as
follows: platelet sediments (resting / Thrombin-activated) were resuspended in 3 mi
Qiagen 'Lysis Buffer (QLB) and centrifuged (30 min, 13000 x g). Protein concentration
of the supernatant was determined using a BCA-Kit { Perbio Science Deutschland
GmbH, Bonn) and the protein concentration was adjusted to 2,5 mg / 25 ml in QLB.

Alter equilibrating the Phospho-Protein-Purification-Column with 4 ml of QLB, the
platelet solution was applied to the top of the column in 2 pertions. The flow-through
fraction was collected, and further 6 ml of QLB were applied to wash the column. After
that, 500 ul Qiagen Elution 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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Ti ssue honogenates, provided in a buffer including
HEPES (pH7.9), MyCl2, KCI, EDTA, Sucrose, dycerol,
Sodi um deoxychol ate, NP40, and a cocktail of protease
i nhi bitors were purchased from "Bi oCat GrbH,
WHsDdwberar g" . Anti bodi es agai nst Mst1l and NSRCQA/E#2H®/002547

obtai ned from"Cell Signaling Technol ogy, Inc.,
Beverly, USA", "Santa 10 Z& uz Bi ot echnol ogy, Inc.,
Santa Cruz, USA", and "Upstate (distributed by Bi onol
GhbH, Hanburg) ". Isolation and activation of

After TGA@Fe@:’uﬁﬂaﬁoﬁ %Ou\éétﬁﬁe%cﬂ r&;sadimg & aghish sfve%hnﬁv ?ﬁmrﬂbm-

drawn bl ood from heal t hy donors was coll ecCted
activategpwas inaded st axiD-Gsb(IndiragemGrsHtA Kaxsmihs), l\wlageu d8%).
. i b

Cotloida) ESGRRRLE BB Shs p IR RA A col Ml BB R LRI Bmon -
Co., Kaid&0beland pl atelet-rich plasma (PRP) was recovered. 1

vol une of ACD- A solution was added to 9 vol unes of

PRP. Followi ng an additional centrifugation at 1209
Protein fd@ht;ﬂ&;mﬁh nutes, the PRP was treated VVI th 0.5ug/nml

( SI GVA- ALDRI CH, Tauf Ki rcheﬁz I atelets were

In-gel P'}S’%?“P étg@at'% Q:%‘HF?W% Fluegsiainedprateiy \ﬁ’e@e@@*seﬂf&r@rﬁut
into smzﬂl?é’c%%%?%b@ﬂt h1» %YrF"Ciﬁ’ @leff'né@lL @és@é?m(wﬁe@éd}'%%y wgsl'ma/{hree

times fOHé@@Q mig. 5 A0 @t M@@B@Q solt&%w%pa@fm)rtnlqﬁ@nm MHé HEePe pH

8.0)- Th%’ﬁr o@r%?%se%% e@% A%%?%ﬁé 5@3&% E'lsgjglﬂen) '%C(L)gr g% p‘gggrr]ns zhemoved

after abait 10ovim. Cetpeceas are theandhydrbtest ind Sg1) o8 @9psih eoludibn (Sug/ml)

oo, o BHEReAR. SSBHEP B TSR WP Ayl PS

37°C ovBi m‘gm NG M’fv%cﬂdir@ poEIe Peplides WebtHagy eﬂﬁbﬁﬁmﬁﬁbﬁb@oatlon with
ts, obtal ned as descri bed above,

30ul 50 é@@%@ﬁ@éé“q FFMﬁtr%rfweﬁwe@ﬁﬁef%acte é"{ﬂfaupﬁpl@é byophiized

Hﬁﬁ%& m%%%&\'ﬁ,@o fcaliz133P0 yorENA3VO4,  10mM NaF
lnavacu " EDTA aﬁg suppl errént ed wth Conpl ete

pr ot ease i nhi bitor cocktail (Roche Di agnostics GrbH,

ono SRR Bl LTI 0 05 Y S B o

nano-EJRLE-MSHNS syistaya coRsistig of & bittreate HRLGsysibmt (A€ Packings,

AmstercBRER0BEARh E R R e bbr (T o FiohERR span

Jose). AtHfsdeadioRatebtC Packingd, Yehsprddim pwddledBARRCE A sBfble
gen H Kar | sr u and tr ansf erred onto

he
volume &J {]%tﬂ% tAelE Vlﬁ%‘h%‘?%#@ Rn‘%%ﬁ Rwee (Berdap Hit @E@um,
5mm [er@ﬂtahhsxriﬁ @'vx}?t‘éhgé moEleTe @ f/g&lhﬁ’?‘a QxfméYEFdlar@r ro%Bmg and

I'ycl onal anti body an
Washmgﬁémmw@g&ﬁ withhg. % aeewml?/ 0.03A) tl’kﬂHO@CE’abeGlﬂ was performed at

a flow ra?(%!) f’g‘d Fgﬁélg 3&%*6’@9% r{fgpﬁ %T%{E'BE%% J%e%H%@t Ad %5 g 4m, 150 .mm

lenght, LdbPackingmn Amﬂst%ia?nxm et topsEpacate iad pepﬁddsaxi)a fiovseate of

200 nLtiRf RS ORI EoSR PRt R e A0  GadoTG E yolvent

A) and %%@be‘amtﬁte@ 1 Bblfoifhic SdTHOIEENNRCK, lindad Yealing &03‘95 % B to
GVA- ALDRI CH, Tauf ki rchen) cont ai ni nga5% fat-free

35% B lﬂA@Biﬂﬁqih@WﬁG&M %Ejn%?rmmaeaaﬁdo U %0 i@ myint achisvedgreptide

elution. the rabbit polyclonal antibodies anti Mstl or with the
goat polyclonal antibody Km1 (N-19) in TBS- T
containing 5%fat-free dr| ed mlk. After incubation

i ki AL o )

2B wWas

perforned by |ncubat|ng the nenbranes mnth the
Lum Li ght Western Blotting Substrate according to the
manuf acturer's instructions (Roche D agnostics GrbH,
Mannhei m . Phosphoprotein enrichnment: 20 For

sel ective enrichment Q agen's PhosphoProtein
Purification kit was used as follows: platelet
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After equilibrating the

Phospho-Protein-Purification-Columm with 4 m of QB,

the platelet solution was applied to the top of the

colum in 2 portions. The flowthrough fraction was
wochd/wezeéd, and further 6 m of QLB were appIGE&d2¢06/002547

wash the colum. After that, 500 ul Q agen El ution

Buf fer were applied, and 2%e eluate fractions were 30

coll ected. The elution was repeated 4 tines,

resulting in 5 eluate fractions. Protein

applied Cﬁél%—gleﬁ%éﬂﬁy W@@dl@@ Reark ¢iharbioneelilcgiqsatisf meuhmss Co.,
i ndi catin heséﬂgroteln am)untqe%%tratttorri%

Novato g A0ueHaoERaRIBRsoRshr Yoo S s A b b o.d 360 fim,
n i f [
Grom CHnRBEIRY b0 RoREHG Bl RbGR)FSRATY 2 oS cffod of
approxinpiaBeB ym mdiametgsn GnbH, Karl sruhe, Nupagee 10% .
Col | oi dal coomassi e blue stain was perforned
according to Roth (Carl Roth GrbH + Co., Karl sruhe).
Mass sidbonaiinanalysds Weadonim!lbd by dhe ¥Calimirsofinges {Termo
. . Coonassi e Bl ue: i ned rotenban exci sed, a
Finnigay o0 Jgts) Snapia eaenea Zrauetan o ag oG hatae. 1he
transfer%‘faﬂléw e‘v‘ﬁﬁ rslRag chyistaasnhald i heews tthaeapillary idkagé and
washi ng sol utjon (50% acet on {rrl I g/ 25

the tubwﬁms nﬁ@t or\o%3 Yandoyo Vrrspgelivey. Eestiderelutest frap the column
were d@?&é@% %ﬁrs@ lsc%?s&ém é.té YK ﬁwod%ﬂﬁﬁféoﬁ-gb% '?Hmbr%séﬁ'@)ved

pl eces are then rehydrated in
maximubbingctiofi timeyEkms), SfOHQWQ’B@ hy {Bpg catjecuiiee datepd eparsientMS/MS
scan ev%h%ﬂgsé) ﬁgﬁ Qﬁd@%@%oi%lﬁ?os%#y m%ﬂﬂ%ﬁh ﬂ?)n ﬂﬂ@a 400 ms,

over ni n a conv t1on
activatidPetihi d@sms)doethicth reeeuxﬁashaﬂ:wﬂiabyiona ¢atioviei S Oﬁncbhn@i)psmg a

eSSBS  5 GLEEM AT b 5o SRk i, he

dynami€ eRdilisib N 88radisle feoR@Rsdditagtielbvian "bepat buhith ipéepeat duration™
Nano- LC- M5/ M5 Anal ysi s: Anal yses of th

e i
0.5 ming NGBS et 2500 GEREHSIB M aNNES( L SRR e 6y diation
of a Utimate HPLC system (LC Packi ngs,
1.50 mi oﬁbg{’e?éddt’% coupl ed to a LCQ Deka XP nass spectroneter
(Thernmo Fi nnigan, San 20 Jose). A Fanos aut ol oader

Mass siiorg); MiSs (R YEES o SE WEF e AL T BghG

paramefere e@re ved Beguvivert rawdd atS 00p npki-blms1 he hgskhyin lmsmd’lﬁpaaon"

iR R G AP o905 88, 5

charge bééi@hﬂﬂl@lﬁt&ﬁﬁ@ fdtcaai tﬁlrd‘@fh Aend araRes) HmlrﬁMS 8YM I26t 'ﬁnérf;e
Urin for 10 min. A Cl18 nanocol um Pe§ i.d 75

scans i the SomaRAS T g -1 ScenHap RIRGeY SARRE Sl otalR
|dent|fzcla{ﬁ¢r‘?s \fvere%ﬁﬁéﬁ@% %ytéé%ﬁ asﬁé ﬂ'%%l@gpl?t HE%Wa&ét\nﬁ'nl%fth@ Hkonomy

€ consi ste
was reshiodedtn maimnels. S_ea%h@s wete deiawitlz ma’r@nmg Zt)ielmde@af % 1.5

oa andd7 7 B ot Prartol W IR e ib A Rl Rbeebyel P

number df Pealssedh @rmﬂtsaeh@agéko@/aﬁall@wéd) m;naspt;dacslmqeeade frpiage

el utign. The ¢ t he nano-LC
regarded A Ebaia WEnIRe \EeR IS hadelng PaasteRessth the
vahdaﬁc%@ﬁﬁ%r%@&%%@&épﬁ@O%b@aéézore% s pl $Rrl.> 70; in addition all
Nano- el ect r ospr ay needl es were Iaboratory pul | ed
spectra(wge tegnuehy eXamieds Co., Novato, USA, Model P-2000)
fromfused silica caplllarles (i.d. 25 pm o.d. 280
pm G om Chr omat ogr aphy GrbH, Rottenburg Hai | fi ngen)

F=Y

resut-ting it a needle orifiteof approximatety 3—pm
in dianeter. 5



10

i5

20

23

Mass spectronetric anal yses were controlled by the

XCal i bur software (Therno Finnigan, San Jose) using

dat a dependent acquisition in the positive ion node.

The transfer capillary tenperature was constantly

WOhasbe108421180C, the capillary vol tage and t hePGIERS0UCHIRS4T

offset on 46 V and 55 V, respectively. Peptides TTme v

eluted fromthe colum 1®@&were detected in a first

scan event in M5 node (nfz 500-2000, 3 m croscans,

maxi mum i njection tinme 50 ns), followed by three
Zebrafgrgmpggsrve dat a dependent M5/ M5 scan events

|ation width 3 Da, 4 mcroscans, naxinmm

For fargrghy@mtlen in {hige’-4 89 trpmbgets 3ssay GAtEEREe BOTRRYINPS depigaed
to recogtwtgeemewetzmmﬁfebs b@ﬁﬁmfrﬁf’&\’tﬁe %Agéum %ta%) s;téshé\ﬂa Been

relative collision energy of %correspon I ng
used. Mppeholiogs iMsie oxisrediape Sene Tﬁgb) InCT bilorgathy W& a,nd tested in

e T 845090 BRI TR Syl oot B

evaluata:i lzzeihjaﬁmg sexeralisormenimaisnsyrdngdiiig fiom .88 rba, 33.2 ng, of each

morpnoly A B B P2 R el S SR h R
not exhua@eﬁyradvéﬁsblohafr@@s twoiév@mmerﬁmrreﬁpmt@tmeu@wsed to
nvert raw data into .pkl-files:

concent @ RIR RN 1or [ HEONSE 4 SRS ifiged STbryemware placed at
28°C untlﬁﬂé@%d lﬁti@@ﬁﬁo&]ﬁbéli asstroﬁ%téw 80 pheb o; R@'ifxﬁ}és injected

charge assignnent"” orce 1 through 4/

into the b@airtwﬁwtww@hmr%mjeqteﬂ tpavass dine AP tinjeeted é@mee were
observe il efitcf 4o TR0 L0 TR PP S B s o
absencd diethBunssRitotmotainehbwes westssedhand rexomedy 25 was
restricted to mammal s. Searches were done with
mat chi ng tol erances of +/- 1.5 Da and +/- 0.7 Da for

Generaﬁdaeoiﬂamemtemgj the fragnent masses, respectively. A
|rrumnu er of ed tryptic cleava es was

TransgeRfq HiRkce P! %tﬁexae%@@ttgﬁ@wé%\wa né% i st were

generaté®hbaiRgWb emgkhe, denhi (B icsre. Feet; dd1@36ad0owi ng

paraneters set In the valldatlon f| ter: ‘protein
score" > 8, "peptide score" > 8, "%SPI" > 70; in

. SRt BRI AR i o

mice. Meﬁ@akarw(gfm pregliisdateksnirom fretwiyZisb’!agect orevbasow wasayftured

anti sense nDr ollnos eS| t 0 he first
ander oG R G TR Mok, Piforty oL e ity HREF RSO s, &y |
megakagﬁob?telsa‘me bERA fos e ddvhinpht nmnmma@wt@md MsOrFoR ywas
ol s, USA and tested in 5 the

hi | h
cloned iglo g AR BbBLEPHSS APIanFis TR GRniash, Hoeag.epammny.
Human 621383, a0y, é?ﬁ%bidt@tr%ﬁa!?é@ké@h%@e@ﬁné Wa%%{ﬁjrbﬁ/ﬂ @Gﬁ?é’b'co 5

concentrations, ranging from

modifieddaagle reompioim G!Qi\/lfétdﬁwh@mtamm(lnmomcsmtﬂ I@ar@@d‘neﬁf
supplem%ﬁ;t&:[@[t?(g % 08 cBif g rJé opng%b%gt ?%trﬁa@@el 'éﬁfrﬁ é)?/rt}/vate,

VET Se anges In
100 mmuBle BicomoenAGaBidin) vd%e;etﬂte@c(Bfwhrctrh #G, Baimonsia 313 cells

were meginggl h BB/ ST e e SoBafd St by 0P8 Seloin. Adrours

before tr@ﬁsﬁ@ﬁor\l\afelfe Qels 5SH 1t Mo 1 Be nivpdishesavidnkiedtion was
phol i no-injected | arvae. The ADP-injected | arvae

Perform@ebté cgisiEn Phesrhalg sormpeipdaliees avriieblea Pyglostednvith
chloroqtﬁrﬁ@gﬁPM/QSQRBMA -RATSRICS, 'Pétﬁﬁi‘d?‘%ﬁ()ﬂ‘?fg [RREE QgSr Shnsfection,

nbocyte nnvenent was asses recor

pI atel ets expr essi ng the dom nant negatlve mut ant of
Mst1 were generated according to Ungerer, M et al.
(2004) Circ. Res. 95, e36-e44. In brief, nmurine bone
marrow cells were harvested by flushing the femurs
and tibiae of 20 m ce. Megakaryocyte precursor cells
fromfreshly isolated bone marrow were cul tured under
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viru I - D

WO 2006/106021 PCT/EP2006/002547

27

After harvesting the virus and determination of the viral titer, megakaryocyte
precursors were cultured in 48-well plates in IMDM only with stem cell factor. Two days
after isolation, cells were infected with a MOI of 2 - 5 cfu/cell in the presence of
polybrene (8 pg/mL) and DEAE dextrane (1mg/mL). For coculture experiments, 6x10°
transfected GP2-293 producer cells were incubated with 1.5x10° isolated
megakaryocytes (2 days after their isolation) in the presence of 10mL IMDM, 10mL
DMEM, Polybrene and DEAE dexirane. This coculture was incubated for 24 h at 37°C
and the medium with the megakaryocytes was transferred into a 6-well plate for
culturing over 4-6 weeks. 36 hours after infection or after the initiation of coculiure, the
cells received their complete medium (Ungerer, M. et al. (2004) supra) and geneticin
(380 pg/mL} to select the infected from the non-infected cells.

Culture-derived platelets were harvested by centrifugation and washed. Depending on
the respective protocol, they were activated for 10 min with coflagen, thrombin or
ristocetin. The antibodies for mouse CD41, CD-40L, CD61 and CD62P were from
Pharmingen, Leiden, The Netherlands. Expression of these antigens was evaluated by
FACS analysis, as described. For aggregation experiments, a Chrono-Log 500 VS
aggregometer was filled with 300 ylL platelet-rich plasma or a mix of 107 CD- |
platelets/mL in modified Tyrode’s buffer containing fibrinogen (480 ug/mL) and CaCl,
(2.5 mmol/L). After adding the respective agonist, light transmission was recorded
continuously for the following 20 minutes. Curves induced by thrombin were detected
in the presence of 2 mmol/L plasmin inhibitory peptide (GPRP).

Expression of GST-Mst proteins 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 producis were employed in a BP recombination reaction to
obtain entry clones. The sequences were subsequently transferred into pDEST15 for
bacterial expression. pDEST15-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

- hed 4 . it density-Tt — o5t
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WO 2006/ 100021PCT/ EP2006/ 002547 27 After harvesting
the virus and determ nation of the viral titer,
nmegakar yocyte precursors were cultured in 48-wel |
plates in IMDMonly with stemcell factor. Two days
woedoo@r00G280l ation, cells were infected with FUNBFIHHHO347
- 5 cfu/cell in the presence of polybrene (8 pg/niL)
and DEAE dextrane (1ng/ m28 For coculture
experinments, 6x106 5 transfected GP2-293 producer
cells were incubated with 1.5x106 isol ated
37°C witfe g Q%WMN@@BEW@N&DH[QHY Thhfkirehérdohpthesd dfihé he
presence of 1 DMEM Pol ybrene and DEAE
inductiogeRestara werhinashed in ﬁaweld/ﬁﬁslqa\éiusa%wnﬂsff iplysig taiter
(137mnﬁﬁ§c?‘?d7rrhw@!3°h'd&wgaézhpme1 wk@zmysm MBF, 3mM EDTA,

trans red Into a |'ate for culturing over
pH7.5 sdspalemit@i witls Onithib J ikt %1 OIOnGéE@% EhlAGS, dinaldNaNg. and

provash AERLE A oFPBHLAS Gprd AecBRetif) ol BRELEH bl prees

the lysagenedrecii®areddy aainflging @0seinatds 4t@0D0fatddd. from t he
non-infected cells. Culture-derived platelets were
harvested by centrifugati on and washed. Dependi ng on

GST reéd}ﬁb.haﬁm@ieu\@w@r@pm@ki frdrh et yBsRdagddtvatisiflgfiins MGneGST
col | age thrombin or 15 rjstocetin. The

n
Protein Eﬁf’f%ﬁiﬁﬁ”é‘:’sﬁ%ﬁ%ﬁﬁﬂ'@@%ﬁ@ H, dfpnrdieim peerording tet p
£ %;& froprShar m ngen, Lei den, The Netherl ands.
manuia & gIS)[OH of these antigens was eval uated by FACS
anal yS| s, as described. For aggregation experinents,

To deteﬁ’n%%{og{%ﬂf i?gpﬁ? gﬁn%/ﬁai}gng{rg ?(ﬂga%%]eé;?s%?%ﬁtﬁ% lcl)ﬁg.lﬁ%ﬁgh g&%y)
1ug GSTROEhBli®issSMrahsferase)-Mse grolyinedasrs imubbtyd witnRag of MEGP

fibrinogen (480 I&g/rﬂ.) and CaCl 2 20 (2.5 mmol/L).
(Myelin RegisrPrg n}@‘q Relirfekip bciingee bigicoptaining rpmM Hepes pH7.5

spp ARSI 107 BEETE A ORI e o

effect onl&inese @@tw:ty oftenidrZEE andlooD. 02 %rRSIA. [rhplraacr:hqms were

prorm b SNBSS, (T b 30480 By T

8i®Ecithee hivhi Iltdaﬂéﬁ AWK f
ATP Mcfmtbhn%; f%gbgnﬁ T- PCRﬁ‘stI arfil ng wgﬁm@R Lﬂg@gem A

blolumum&@@nbmﬁgswr@m% of AV Pteepgiampiinn sompared tq?@cﬁﬁa | C@@Vol
manual , generated PCR products were enployed in a BP

reconbi nation reaction to obtain ent ry clones. The
To assese e ntfedt qwn@usm@u@maeynhrb&mﬂ@umaomnﬂ EIpbEsT15

ALDRIG. T Bicheh’ pn AR RieS prftiid B Pl EBI0R e

incubat€d MMBOARINAEY &1 3 CrwitiPserss Bmﬂtdn@rbf@fadrdis?pﬁﬁifn@f AR&Erds the
carrying the DNA of interest. Single colonies were

kinase a5y Was Reffarmed@sRascired 8ReVE- fash determination was carried out

in trlphcé%ogil ¢ OS'T%%%C#’/’(EP %%Sgﬁ%rgtz\%ais?detmmed based on the decrease in

ATP consumption compared to the untreated samples.
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28 37C with 0.2% Arabi nose (SI GVA- ALDRI CH,
Tauf ki rchen). At the end of the induction, bacteria
were washed in ice-cold PBS and resuspended in |lysis
buffer (137mM NaCl, 2.7nM KClI, 10mM Na2HPO4, 1. 4nM
WOHEPN215mM NaF, 3nmM EDTA, pll7.5 suppl eneft(EERPGER02547
0.25% Triton X-100, O0.25% CHAPS, 1mM Na3VOQ4 and
S5protease inhibitors). Af2%er the bacteria were
successfully lysed through a French press, the
| ysates were cleared by centrifuging 30 m nutes at
RESUL28000g at 4C. GST reconbi nant proteins were purified
fromthe cleared | ysates using the MagneGST Protein
Purification System (Pronega GrbH, Mannhei m
initial idBREREAONG M8t G d@mraUT act urer s pr ot ocol . To

ermne opti conditions for in vitro kinase

Mst2 W%lsiaytlf(adm appidoghe sercabah$T teghgolegy to enriched platelet
e a0 AR A R s

(Kuhn, IQpﬂYDAS)DJ iProlcomasBeb @f 688-600)) tMsth ivag idéhtitetHesig L GMS

based ARNERINTA RSBVt SY ATV M kP Rse

activity of 1mM DU and/ or 0.02% BSA. The reactions

__were aﬁrformed for 30 mnutes at 32C and term nat ed
dentificglornadst ighRsse IHHPBPERIIPERHIEPIIRS aRPAES Moni t or i ng

In order%@?@éﬂﬁér ﬁéfm{ %8l fECBh bwﬁ@é?ré{bﬂws were enn_lc;hed

for I ol um hescent’ neasur enment of
from eitbensating dohraoipsstionlaiod plasfeicening MACZINinty msdiedom

ciogon SRS Eh ik 26l RIDRE L B9, LA LR ggprsten o

1D geIskV\ﬂmlaa% werd fhen ad lm'lé{mzHSIandrmmEilmmwo’qamwere identified

.l pcuhated t.h ri.al _dil utions
by in-ge} PSSR dEbeliSh e weR e GATIS Rl 08 ilessl vl 100 o
several ReatiOhRAGha gels HuEReRdan Fittre Eael TWRle mrm:tdlm toddst

carried out 25 in triplicate. The success of th

and Ms@ralse P aﬁa@caa%fa@mﬁl@a o Mty anh 20 GrierieddEy hapg Bable

1. ST SEAS o3 e SO ke

two banddemigiating at diferesit !\ﬂ)@t 2rohably dusstocqreteniittie degsadation of SOK1.
identified by applying the so-called PST technol ogy
to enriched platelet 5 nenbranes conbined with an

The MSakqie givesoha filst bintd aboutthirodioasisnipmeitng medbd peptides for

Mst1 arGLo putie RO M BB GRS Bl v ares o i

lnd:catew&lmm@mncmo@a sP¥cific B%sﬁqdmyihrbmomsﬂcﬁﬁd/&emg@ in these
dentification of Mt kinases %/1 ‘?@E rot eoni cs
S

experlrr@@tﬁ Gy sdrptegsaieavedifamn of My Wgﬁ 28| appatent
moleculRf QRS ~ BBRERNQS M Bbseifigl el ns were enriched

Expression pattern for Mst1 and Mst2 in human tissues

The tissue distribution of Mst1 and Mst2 in different human fissues was first

investigated by Tagman analyses.
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fromeither resting or thronmbin-stinulated platelets

using IMAC affinity nmedia from Q agen. Fractions

containing the majority of eluted protein were

further separated on 1D gels. Wol e | anes were then

Wte/10p20 st ri pes and cont ai ni ng prot ei ns WaE/EP2006/002547

identified by in-gel trypsin digestion foll owed by

LC- M5/ M5 anal ysis. Mt kiB@ses were found at

15several locations in the gel as illustrated in

Figure 1 and Table 1. In addition to Mstl and Mst2
Accordiab30 t 1aan analybes, MerohRNAGE eMbiebseh gt Righasvels in human

brain, F§labgrarang (esde P 21 e Spisision Bvéibaere faiind inBone
marrow, ﬂ#ﬁtlivfef %wm@w IRANARNEY kabs Vet BnFNA ﬁ%@.wovw\(e

pr o alé o proteol ytic degradation of SCK1
detectiorhlémlt/en Hiegeigre BOLSRECSatser Qﬂpfﬁ%eﬁ@@b‘tatf‘gwd@\(%nﬂws Mst1
I
s oo LG 980 i, IEcAREIE AR A AR Mo
high expieissionn® s onlwdn tastie. As sbieved foeri Msiﬂl cledallsqihcen tissaes Mst2

Q oryl ati.on. of. Mst 1 and/or
mRNA GRS BBRGL IR MESdy BRELTE olPlekond O SR Srecpy ot ow
level (Tabld N5t 2 wi th an apparent nol ecul ar wei ght of 35 kDa
could be identified. 25 Expression.pattern for Mt1l
and Mst2 in human tissues The tissue

Anucleeﬁé %)‘dtelbtst ¢cﬁﬁalﬁfonN5veYi/ iaRbhbims bf'rrﬂﬁl\fl( ® &thp é}%f}o nucleate

ssues was first 30 i nvestigated Ta?man anal yses.

celis. szbrezm mBUﬁ\ﬂﬁ@W@ﬁmmﬁe qﬁesnisﬁ@ o hymose ﬁﬁgraded in
I d
compar SHTP I AIR QKRR Mol n e S HPRRIGES pRIBLARNA o not
include@jn owefﬁqumremmdsmwameewmtem\mweclfscairddNeatem hiot analysis
et aI t,i, Ssues
were usiBih ltieeiS k2augle B Rt xRS Pefir Vil S RR0T e
plateletmahdemmezsm.or expressed only at |low |l evel. Thus,
Mstl 5 is expressed only in few tissues. In contrast
to Mstl, Mst2 nRNA coul d be detected at high
Mst1 arRNASESErE @ple¥ed n BihMnipatblesd i s. As observed for
Mst1l, in all other tissues Mst2 nMRNA was bel ow t he
detection limt and thus not expressed or expressed

To verif@%d eﬁﬁreésq bleM%H % d Ms@ g’})hun]rzg)n ﬁ%ﬁ%ﬁlﬂb@éﬁé@ﬁém

ontaln on y very e anounts
whole bowee{indigdusiaionesd wateepw#lddsn sgwmh@en@ (sme MRMAal &

enodk LA AT BRI SR AN A L

componeatd souid bemebided, Tothbtal @tirackRNA mae[em ptllets @land @tk dhtained

nel but rather protein extracts and
through&wg E‘ra:%gg %WQQ)%'%@"'Were used in order to eval uate

the protein expression |levels of Mstl and Mst2 in
15pl atel ets and other tissues. 1 and Mst2 are

Atthe aawpﬁ asiddeval Mshl pad Matdhevees rd@tmétpf FR6%h éoalignrisysaten

beMeer?];h()e!r}fE%V%%?ﬁﬁﬁfng Ql'f'(‘t'i@r?]j dég %&fép?gﬁfg?g ﬂ%%%%?ésted on

recombipani priobzins hawebesralisest.eps (see Material & I\/Et hods)
Consequent |y, contam nation by other cell types as
wel | as by serum conponents coul d be avoi ded. Tot al
Since tHéeTéqrﬁém éﬂ@yﬁs bkd mhcﬂtﬂbstveﬁehibﬁteip[\&eélenﬂé\ﬁﬂls @bM@tﬂ%FkNA in
i.n SDS-containing buffer. 25 At th
testis, e&w% 05!351 o deatis VK@?IUS&H@SI\RQS@V%R?EU@HOFH@ﬁﬂ&iwsl%ﬁf Mst1

protein %)Zprés@soﬂ_ﬁ y WSgeieibahg between them by Western
I tlng antlbodles whose speC|f|C|ty had been

test cu on IUL,UIIUI mant Pt oterns IIdVU UUUII UbBU

Since the Tagman anal ysis had indi cated very high
expression levels of Mstl nRNA in 30 testis, extracts
of human testis were used as positive control for the
anal ysis of Mstl protein expression by Wstern
Blotting. WD 2006/ 100021PCl AP2006/ 002547 31 As shown
in Figure 3, on protein level Mstl is expressed
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In view of the fact that also Mst2 nRNA is highly
expressed in testis as shown by the Tagman results
(Table 2), extracts of human testis were used as
positive control for the analysis of Mst2 protein
wWoprwe®titon by Western Blotting. As shown i PUE/E3e06/082547

Mst2 is expressed in testis on protein |evel, thereby
confirmng the results of3the 10 Tagnan analysis. In
addition, Mst2 is expressed also in human pl atel ets

at |l evels conparable to those observed in testis, but

As shovﬁhmmggrss@rmn d@t@m +ed'em@da@tex¢mrssab lv&eag},y al$b Intigstis, thus
n I\/Bt 15 The

Ti ss | buti on
partly CQﬁqD@dIQ esﬁ??‘m ‘J Bﬂmﬁﬁt%a&?ﬁwb CPWd\Pé"r‘i SRIY Jeiqeipd in
human é{bﬁ#él@ a@é&bn%%&i%n'!é\ﬁéld»‘ﬁﬂu@g hRjHlr eh A té@t& TH%%%Eu]Qﬁé@Eeen
proteln evel I's unambi guously expressed

confrmegq it 2aviera) doness. | s, and t hynus, 20 with hi ghest

expression levels constantly found in platelets. In

the other tissues exam ned, Mstl is not expressed
In view ¢fRihg fag)thatl lsc Mel2 oRNAs lﬁglnﬁpleetsresaad irelptis ralshgwi by the

I kid d dd l,. band
raamariBsi B8R PR e b PR AR B
the analgéistdfiiNsts ipgstain d)@ﬁesb&ﬁrbw‘ﬁlrsﬁerﬁ@iwn@ rADE gVt MeFigavees,
v s SRR SR Pt b Sh i ey “anbing B spalt g5 e,

Tagmanfai R8Nk a\él'dttfﬁnt M@tzﬁg%bt ké@@%d i hhhw;ﬂat%fet%i ibvels
expressi on coul d be confirned in platel ets, testis

compargiie te Hyamesbsapetdadesis, Ritghewingsomedeppedepandenhariability
. gues (data not shown). In contrast to the Tagman
Imsawk)lé@ults (Table 2), Mstl is not detected in the brain
on protein level. 30 On protein level, Mt2 is

683 l,bh several tissues including
Tissue Cfgtgﬁﬁi%'y?ﬁg%] de'ﬂa’gzski n (Fig. 6). Mediumto strong

expreSS|on could be detected in platelets, kidney,

06/100 6/ 002547 32 apd heart. Low
The t‘SSF%G’ ébLHP"éQ% @%gﬂg ﬁgﬁ%g FeVais RHEeRT Hesis acisdnelHding
plateletsARgs Irjv\égﬁggﬁgﬁg 6) . Another inportant finding of
these tissue distribution analyses for Mst2 is that
the S5results found on protein level clearly differ

on ro T USRI O 8L e

with highash e’o(pmalon\,laveld aenstantiydoun urlphtaletwsm’zthe ntttdndassues

examinefh BT 55 For Setdhood ¢ or Bh b BREREE K ARG Bards gppecialy i
colon, héat g&dne)dam bHin cat hduticnd buad iad atdued 50aBadRvR] BPediected.
ssa thr onbqc tes (Ze$'83f| sh equi val ent of

The unsBpg{"% Pares o\,\m%sgp@} RESHVEEVIgEH Sy REOHRY the same samples
with a diﬁ@%t“é%@lslpécﬁ @Eﬁilﬁd&@ (Upsiche aBeslLed sl BbrE) 85SaY,

usi ng ADP as pl atel ef agoni st has been devel o d
Hamburg) imgaeement Wil theyespdiahownia)fiobe brifleidtaxpeession could be

ot |
confime B A8ler 9B dnd B, el oS el ofoctBfin e
tissues (Hatzoneisstenin) dhatpetrastdo tisbagmawresuits (Tableds)f B8t is not
| gt el.et. targe GPll b receptor and the P2Y12
detede{f‘é‘géﬁtbd?m Ozi‘rpg' {,98?1?8? d in zebrafish and their role
i n ADP-induced thrombocyte aggregation was
denonstrated using rapid anti sense norpholino

On protaiia igiehi Mgy, is ﬂﬁ@?%?x&vﬁﬁ%ﬂaﬂ FRyera dssepsggingdestisothymus,
and Sk[nsaé_g;f &V MERRRS SR éﬂ@)&%ﬁﬂc&m bé%&%@{@*ﬁmﬂe%gy '\Iﬁé@'}y,

oyed (Zygogen to characterize

dasS pU[ Sllll dl I.IIIUIIUUbI Sstar gel. genes. tm—contrast

the situation in human, the Zebrafish genone cont a| ns
only one honol og representing 25 both, Mtl and M12.
The gene product BC048033 (76.8% and 88.8% i dentity
to human Mst1l and Mst2, respectively) represented the
conpl ete zebrafish orthol ogue. Another potenti al

honol og gene in zebrafish, BC045867, shows a by far
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30 conserved by -76%to human Mst3, but only by - 45%
and -47%to human Mstl and Mst2, respectively. In
contrast, B0048033 is conserved to human Mst3 only by
-45% Pusearch i rrthe-Sanger-C-enterzebrafi WO
WOR0EI08e3021PCT/ EP2006/ 002547 33 potenti al EAEWFAHG64HRS47
genes for Mstl or Mst2, suggesting that the presence
of two honol ogs (Mstl and3®6t2) in human coul d
represent a gene duplication event. Thus, by using
anti sense technology to elimnate expression of
and heartbroat levbisTRAGERIIdPhee@qiisen&iddn colon\Vbahcraasl ahB liver (Fig.
were knocked down in parallel when conparing to the
6)- 5situation in human. For target validation in the
Z Tag thronbosi s assay, antisense norpholinos
gned to recognize the first 25 nucl eoti des

Anotheb@@qmnﬁan@ﬂgm@qsleé%u%ﬂlsamfog eaplyses far Meidds thebhe

osuts SRS ol RPELAME AT ARG Es RS SRR g e
expressigonf P@e‘r?enm sould ibe. orfimdtbtem:ihn tds@a (Bablet®st ed i n
the Z-Tag thronbosis assay. The norpholino study was

conducted in 2 phases. The first part was a
pr elimnary phase where the effective concentration

L L N

0.83 ng - 33.2 ng, of each nDrphollno construct into
the one cell stage of Z3 enbryos. 15 For the
An in Vikg trepRgac efighsh fiHenbagis ageay s compeLad sewesingrandhier

target idENIRLARIEIHA iidbhsn g\%’gr Qe 58 1RRSE fE\é{%ﬂ/eﬁwggPF%@tes

concentrations test dbmn (0] _
(zebrafisk cgpivelenbatplatedetPpwit2 ﬂu@eemrﬁrpratem wedspasifipali lobsied. A

thromb&SQQPélgﬂea eisggmgﬂﬁeﬁ,\lg% gagr ' %%P %}a&%ﬁueln;cgeé/& o&egd&;mg Z-
Tag (Zygbgam Ily_(ZOJysu_@gBBQ titd‘mtevﬁht b@dwﬁﬁt%’mﬁhe mparttcanity 60X-Tag

ernbryof e E S LR RIS G Batas i iR hotedconisiaislits. e

known mvdnwaed/ﬁé@@fté@@ts Vies Gpubhe&ap%ﬂ Ael Sleushyy | Fé&ptar) are
gative control, a norpholino directed”towards

COHSGW@Sp%ﬁﬁW@f'F‘?‘ and Serle e mopBY- inmcagis‘cb@mhtmy@ aggrepeliomyas
demon%r%?ecpﬁﬁﬁ%ozgﬂﬁ %{x&g e b ?:Bﬁr'lc?/ hg%{aggﬁgéﬁ%is%ﬂgét% thé

i Sease ygogen unpubl |

zebrafighrreddeltsyefem.ne DAT 25 norpholino did not have any
ef fect on ADP-induced thrombocyte aggregation.
BC048033, the Mstl/Mst2 honolog in zebrafish was the

The mohgelinc-badéd ahtisgeeacvhidibgy wis smployey (Zydsyd, €ROPaRCY

charact s MaHA G Hs 58 B Rl oo SIS Ggofe, Incebirashtaghe
sﬁuahoﬁ hﬁﬁéﬁ HhéE@bP:%‘\éﬂi%;ehﬁﬁ%dPﬁaﬁns bﬂz%‘ﬁe%‘ﬁhélbg Ff?%{asentmg

knockdown of gene was not and

both, Mg .anel Maig. dbe Q@HBIPFQFB% 56&48%3 6f6.&0anat 83B8% ldevﬁie to

numan (8 Do EHIEE S s e HE R s St Lol boiiee
Anotheif pntential §smokrpgtneanip Adhiafispr BCO#DE6H, Isbowby Ist fam h@h)er degree
of simigHPRPYs AR e o BB st PTG R hastd
(Schmkmahn,dm étan. (o7 MbtHiol Cherl. PUPe28R95 38703 BCeLSi6yY B
conserved by ~76% to human Mst3, but only by ~ 45% and ~47% to human Mstt and

Mst2, respectively. In contrast, BC048033 is conserved fo human Mst3 only by ~45%.

—————Asearch-in-the-SangerCenter-zebrafish genomic database did not identify any other ————
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A system for the generation of culture-derived (CD)

-pl atel ets from negakaryocyte precursor cells was

enpl oyed that can be used for the overexpression of

target genes and nutants in transgenic CD-platelets

wo(2opgediet, M et al. (2004) supra). This syRErRMAE/002347

been used for the validation of Mstl in nouse

nmegakaryocyte precursor c¥|s 10 derived

CD-platelets. A dom nant-negative nmutant of Mstl ,

Mt 1K59R was overexpressed in culture-derived
potentiaphairﬁfxﬁi HesloP Marebe a2 \&uggeéﬂag tRatTthe PrésBReldr 8as e

H\ﬂc anges in the function of these platel ets caused
homologg, #é and Msiz) Wd“qrﬂ@'éF@@ﬁéﬂ@@swtt%%?ed%lcﬁwm ?V‘%ﬂt Thus,

by usinq\‘@ﬁﬂls\fi(%%%%égn l%%g%@'é‘i;ﬁﬂ'ﬁét@ leXpHeQQHﬁ Bf zé’tyr%ﬁ@f BCRE8DES 4Rl

alter the norphol ogy of
expressipagAdsty eng thdsi? wribtkinerkest dewe idearaisiwilea etrepayingiorthe
ession of megakaryocyte-specific markers
sﬁuamm{ﬂﬁ%géﬁé to GFP only-expressing cells or uninfected
control cells. Also the nunbers of resulting

] at.el et e simlar.to those in the qther .
For tarof GALEN Gri0 e | aq HEOTLRSIS A0St SR TRaoali Bos fagioned
to recoghiZefthafitlt @65ieRIctides eeginfingtitiy 85k gmdrat bRet site have been
activation-dependent expression of surface receptors,

shown {p he 95@6’?‘@@1 atisaTqse dng Peerghior BEW4E0ahwag dsteimypethul e
MorpholirftlsSf6i8-orddlBd $i8nh &dhe' 'ﬁﬁflé“lﬁé“?ﬂﬁioﬁifatff i A BAg %’stegi/ in the Z-

receptors after agonlst stimilation was tested
Tag thranvasés agpayi hige exgrpleliicofiudf weptanduniedtined pbases. The first

port e DB g0, L eoforfBub s b gl

was evaltatéd dThis myasedeteonined] byhigjectingg svetdl conoshicatibns urahaing from

Dt I T

For the M@ﬂ?MbMB?}h@fm&Dﬁiad\@%éhdé@ﬁebﬁ% the d@v@@fdﬁ@ént Bf)the
secretion fromplatelet stores and granul

embryo $ephg %@w%fﬂmﬂa@ CORCRHERTPRS t@é&ﬁ%%@t&ﬁa QEIWﬁnglﬂF\%GP”b
rec:eptoﬁ&iﬂ’af RePAY, ARl ?)@tﬂ'tvbé’r% Rk Pas%ﬂsﬁﬁé'cepﬁ 8|P thesd Q;r(penments

Surface recrui tnent of as well as of P-selectin
were significantly reduced in the CD-platelets

he ro P AT SR BABL 08 el BRI AT

suggestPﬂuﬂitt[\hﬁn fMtst2 is inlymortzmt GorbA DR -imilced dhragg]oegm agureyation (Fig. 7).

Iatelese res <591 . 9).. ..
In addmgn mqa gFﬁga aqc}] 1pgslir|8 inos ﬁ B‘B‘%‘ %ﬁ{\{eg)g%we%e%ﬁge)m this
blind stud®/(Fig. 7). ${s08 ﬂégéﬂve\/ﬂﬁwtﬂoﬂm Rbipdlinddidied %Wér@b%ﬁopamme
expressi ng Mt 1%591 . Altogether, the results in

transpoifgy, éDﬁﬁml%ﬁdc 'ﬁdf“é"mémwlé%ﬁ bpaqt tobad &0 berffeetive he
neurodeé@ﬂ&ra'tl%‘aiseé@é or ngzﬁogﬁﬁ@}ﬂpgﬁ SE&H : %\é Brebifdfed, the DAT

xXperinents zeb ernore, they
morpholmmdijd Inphba\tEh@ny effectfar ANBHNd Lm@dethm@vbotcatag@ggrbgataarh e
devel opnent of drugs that will interfere with
pl atel et activation and aggregation. 10 Mst1l and Mst2
BCO48088 metmmmmmnag@@m Zebrafishl wad hedmit candiostesidncatititn

an in vitrp kipase assay finalized to nodul ators
this S’fuqyd eTr'ilei FeuEDrY HP"E% ﬁ@e?’fr?r\f%ég ‘E{ﬁea\ﬁgtg{)eg?ft'oﬂé’%%ﬂﬁeﬁ%ttha“
what wa@%BsNﬁfedl%PérW %eﬁé@ﬁ@ﬁﬁégd:hﬁ t}’é@ePﬂb'a%dVP&?Y tﬁééeeﬁoﬂsn In

ferent buffers, "As shown I n Eigure
addstlondgpcfvéwn of egena was anblethal apwd mﬂf@gugwmi@law iand

developE%%f e %ﬁéhyiag}éa fE@n%q‘%:){tHeoéhiﬂ ichfih BT 4y, &con be few, if

opserv est ucti on |n

thus——corresponding to the highest—tevel Kimase
activity. Simlar results have been obt ai ned for
GST-Mst 2, even if the overall ATP consunption never
reached the degree observed for GSTMstl , suggesting
a |l ower kinase activity of the GST-Mst2 reconbi nant
protein. 20 After establishing optimal buffer
conditions for Mstl and Mst2 (40nM Hepes pH7.5, 2nmM
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Reporter based pat hway mapping A reporter based cel
system for pat hway mappi ng has been established using
different cell lines and stinulations. This assay
all ows investigating the effect of an 5
Wpaped10802pr essed protein of interest on endodddgp006/002547

pat hways. By neasuring perturbations in the induction
of the downstream reporteB4gene |uciferase, whose
expression is driven by pathway-specific pronoters,
the involvenent of a protein of interest in a

any, sidePsiddid forargialardating st proten, BeirbbRyireRjly beppsties ited.

10 I't has been shown that, corrpared t 0, an uni nduced
potentig! @sitatget gepe & fh%d%Y%RW@EE@foﬁbeW%?CPﬁQ HUEK293T

cells causes a significant activation of the AP-1,

_ NF-KB ar]dP pronoters. Thus, it will be p033|bleto

Functiopglvalidefiomiog )Mﬁtéfﬂ qiere-desvad plateletsr expr essed and

such an induci ble pronoter is used for readout to

test for the cellular effect and efficiency of
A systemoitu e gerserefionvett djltanet-defn\te;d (GIIZS) —8atelEtsafrom: m&gakaa;goayte

procursb BoEa 5B o i e 4SL Fokd EF B UPBG o600 Bl s ones
and mufam‘ts trhﬁaﬁﬂg@ﬁtdmmplsléle@s (wwgumpemmlal 20048 euges). TRis system
use wherein the Mst Esrote

has beﬁirbu%eéii f@eﬁ&ﬁ fudaﬂﬁwa?wuﬂdmﬁlswgakaw%ere&g or cels

denved@%éjcb% @Pd&h@abﬁi—ﬂe&ﬁtwa mUBRE 61 Mst RIsMETRRI ein i s
human Mst protein. 4. The use according to claim 3,

overexnmweéi i mﬁ@r&aﬂcﬁrﬁ@da&a@eﬁ% (oleribaielsts)oni theamim tainvestigate
any Chaglr %E% the finkith @’ITB @%’téie@ec%#ﬁ?rﬁ ﬂ‘Le n%r’%%? lgtg'feljence with

the am no uence o
the actighoofaiativeddthe am no aci d sequence of SEQ ID NGO 3.
5. The use according to claim1, wherein the
nucl eoti de sequence coding for human Mst 1 is the

Retrovn’@ill{ﬁi:naobdaddi@vér@ﬂm@@ﬁ@n of I\/‘@Eﬁsi’%lﬂlﬂot glt@':t/ge hﬁztﬁphoio%y of

nucl eoti de se ing for human Mst 2 is the
megakaryepies.ingéh %efﬁhﬁzﬁég & EDspRiglefSNesT 0 cAPTsSENG { he
megakd&écy@é @Eﬂ@éiﬁc ﬁi’arl@er@ deipatd iR @?ﬁ%ﬁﬁé(p?r@é’éng’? cEIfY ot ififinfected

ein for the discovery o ein

control aglisy P&’e&%ﬂ"leawnd)aﬁ%af esHiing G%mlafﬁlét&wwtm@ﬂ@r torthese in the
other ptétéﬁ%%?%% Gﬂh' enc?:eg&go %@fé ;‘t;}ﬁéélﬁ% - ?I%fégétg'wrbrg usBd fo
mvest:gbteaih@l*ﬂctwammw-depﬁmnt amrlasaon @é&ur&mmeumioem the hggregation

influence of the test conpound on the Mst protein is
profile ar?éja%msgc? alalé‘?(’ Sa"é’ge re%ea%he use according to claim

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

The sunigge recrR 9&? IDIFOFEBIrRCERIOR HifraIoNst Sfmﬂ'eal@té%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 iranslocation 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"*® jn response 1o

et R A £
P TULELIT \l"lg. <.
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9. The use according to claim8, wherein the am no

aci d sequence of the human Mst 1 protein is the am no

acid sequence of SEQID NO 1 and the amino acid 38

sequence of the human Mst 2 protein is the am no acid

wWodeniemEé of SEQ ID NO 3. 10. The use accorfdiTig2§06/002547

claim6, wherein the nucl eotide sequence coding for

human Mst 1 is the nucl eoBbde sequence of SEQ I D NO

2 and the nucl eotide sequence coding for human Mt 2

is the nucleotide sequence of SEQID NO 4. 11. The
Furtherursee aibedhdinmtgniaduaey sgbrddation Ivmsriﬁhlbrtécﬂ)m @bejisteleis he

di.so au ctivation

expféS%ﬂ%%ﬁS@&é%ﬁ)r éﬁm[?%ypﬁhstf@ R ipdocRaaiiaton 0.8 moimi
ristocetit) eRIsGhADItEQ fOD-phicld1§ eghidis 8y Wddsomher ei n the

t hr onboenbol i ¢ di sorder is sel ect ed from nyocardi al

i nfarction, unstable angi na, acute coronary
Altogetfid HicDPEBits Wh%qﬁé%nﬁzéﬁﬁbf!t%stﬁﬁﬁ/gd P ?1%%“&%% the

troke, transient ischemc attac

functlor@#b@w@me dlefady\demaristratesrindys Eupmm@nts pﬁéon‘neﬂmyzebraﬂsh.

lLar ¢
Futherfifd by BfloBimé Mt tor YARE B A g R uef B b eukfhogpent of
drugs thitselh desife@tvit pistdletrsetivaticanalidaggregatkah. cat i on to
vascul ar interventions, in particular stroke,
myocardi al infarction, atherosclerosis and/or
Mst1 afdEREEN@S/iBe kindSe absdiet hod of screening a nodul ator of
the Mst protein or the nucl eotide sequence coding for
the Mst protein, wherein the nethod conprises the

To evalﬁét%%rﬂft:ons suxtéﬂ)e G40 @%ﬂé‘%n@s%&sﬁﬁ{sﬁl o) n%%ﬁlators

nucl eoti de sequence co e| nin
identificgtigmythe dm E@De:‘d:ﬂf/ﬁ)o@iﬁ f&ClD!hlelﬂbb SESR artoainaewssad m
r t
bacter:e]‘wﬂ@?&t&? ﬁriaéﬁff?l%% Bgf(f)%rs) oﬁ% gﬁ&?ﬁ)ﬂ? ﬁ‘@gg 1 |8 If{é’ %%’?—!\ﬁsrpi ,in all
samplesl edmztaimmlgy 2trihéd Mnﬁlé arahindepénderglytaesihe cadiond 1aiM DG or

o rotein selectin est conpound with_
0.02% E5ABp 2} 9’923@? HeFes AT B AT Penfan’gfﬁﬁagprrswondmg to
the h;glfe@m%l «mmé@ SORMEESImilBr fROISRERY bbéh bbﬁlﬁﬁ%ﬁe@ﬁ Mst.?

nd in the absence of the test conpound.

even if (e QYGPILAEE r‘@ﬂﬁkﬁf“?@f?‘ti’%\{%rﬁ@c“&m@ﬁéieﬁfeteh@bsefved for GST-
ion

it s ARa ) o ALEd agatr i SINEENCHL B AR EATN
13-14, wherein the Mst protein is sel ected from Mt 1

atr s o gf vt R PRS W BEBIEVBE, OBl b 5
2mM MpCij, aveninvétigatdd th&s&ff@toﬁ:thél L{]rg;ptﬁaf ic kiﬂllama IfhibitdretRirdsporine
nno a of the human Mst 1 protein is
on GS TS haks Sy STk BRI Hipto 5 RMER hatisrinad TRrarsnos
f di f h 2 S
oo B A AR MR oyl B S AT oure
11, staurespgiriaieraous] c&vmele@iwnhlw ME ¢ estivite w{a@melﬁi@eomdun@ SODpM
for human Mst 1 is the nucl eotide sequence of SEQ ID
NO. 2 and the nucl eoti de sequence coding for human

These ré&llts?ghcﬁv giae ttmaﬁdmmelb&etos@ﬂmee a?]e)éorfi{ﬂ@ds@oﬁ\l@stﬂkmésﬂa

t hod ,accor.di n an e aing 13-1
assay. IGA0FLR. SHEY CUIQO R AC RS BRI 0 Reaes frechfioct
of the kifaSH BINISI®r sERIBSPHITe! fHBFa sup%@rthtﬁe E%bh&ﬂloﬁgﬁ%éjéé‘%y for

to any of the clains 13-1 , Wwherein the
use as grpinrVilse seipentyy %ﬁawcrra?@m@yndwéatm R® fasieiadersiof ¢/std

and/or NS Rt £dcBtdBhod Fthlhe MBI hyERfodret Nod 1 s

carrie robotics system
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15

.22. The method according to any of the clains 13-21,

wherein the nethod is a nethod of high-through put

screeni ng of the test conpound. .23. The nethod

according to any of the clainms 13-22, wherein the

WO 288¢/108@Apound detected is an inhibitor of FACGEEZNG6002547

activation and/or platelet aggregation. .24.The

met hod according to any oi6the clains 13-23, wherein

the test conpound detected reduces the risk for

t hrombus formation and/or blood clotting. WO
Reporte? 68664 DaINERNCHhAEHAG06/ 002547

OE2005- 013. 5T25. t xt SEQUENCE LI STI NG <110>

sanofi-Aventis Deutschl and GrbH <120> use of the

A reporter baed cdiDEydta® fdr gahwap inaphiry T4y bedipesdplidhed using
Di sor der <130> OE2005/013 <150> 05006359, 3 <151>

diferontsgnes. ansl SUTGBUONS. LARGSSPARUTYS MVosigatd (e shactphsn
over—exﬂreﬁé&ﬁrdl@lﬁ o?@rit@?es? b eﬁ@éﬁ&dﬂ%’&tﬁﬁé’y@ Ry Arrﬁégﬁﬁmé Met

Pro Pro Arg
perturba_@ﬁs LW&@B@DQ@H.@&*IMQW@@% emﬁermmems arsas, @h@se

expressgn%gn\v‘egbg’ %} é;?ﬁ/& %8 o@g‘gﬁm Hf@\é%gtl‘(ﬁfa eﬂrrSféln of

interest 864 8@&cific mglnwlstrﬁaanluﬁhmn Gatjnw@ymahlte walestéd |l e Lys
Gn Val Pro Val Qu

it has been shown that, compared to an uninduced control vector, overexpression of
Mst1 in HEK293T cells causes a significant activation of the AP-1, NF-xB and p53
promoters. Thus, it will be possible to use such a system where Mst1 is overexpressed
and such an inducible promoter is used for readout {o test for the cellular effect and

efficiency of modulators of Mst1 activity.




505560 ser Asp Leu Gn QQu lle lle Lys Qu Ile Ser
Ile Mt Gn Gn Cys 65707580 Asp ser Pro Hs Val Val
Lys Tyr Tyr sly Ser Tyr Phg; Lys Asn Thr 859095 Asp
Leu Trp Ile Val Met Qu Tyr cys Ay Ala sly Ser Val
Ser Asp 100105110 Ile Ile Arg Leu Arg Asn Lys Thr LeU
Thr Qu Asp Au Ile Ala Thr 115120125 1Ile Leu G n
Claimger Thr Leu Lys Gy Leu Gu Tyr Leu H s 'he net Arg
130135140 Lys Ile His Arg Asp Ile Lys Ala Ay Asn Ile
Leu Leu Asn Thr du 145150155160 sly H s Ala Lys Leu
1. Use af theMstipsoteinonahuglpatidg sequence eadimgfornigp Mesrotenyer the

B AR R -

e Trp 195200205 Ser, Lea Gly lle Thr Ala lle Qu
2, Tb%yswag:@ung@glamg whgreih therldst progein issgiected from Mst1

and_/or Mst 2.

3. Theuse éccording to claim 1 or 2, wherein the Mst protein is a human Mst

protein.

4. 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.

5. Theuse accOrdirig to claim 1, 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.

6. Use of the Mst protein or a nucleotide sequence coding for the Mst protein for the
discoVéry 0;‘ a Mst pfotein modulator as a medicament for the treétment ofa
thromboembolic disorder, wherein the Mst protein or a nucleotide sequence

. ‘coding for the Mst protein is brbught into contact with a test compound and the
influence of the test compound on the Mst protein is measured or detected. -

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

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

9. 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



10.

11.

12.

Ala Asp Ile Hs Pro Met Arg Ala Ile Phe Met Ile Pro
Thr Asn Pro 225230235240 Pro pro Thr Phe Arg Lys Pro
A u Lea Trp ser Asp Asn Ph&8Thr Asp 245250255 Phe val

" Lys Gn Cys Leu Val Lys Ser Pro Qu Gn Arg Ala Thr

Ala 260265270 Thr G n Lea Lea Gn H's Pro Phe Val Arg

%ueﬁbé‘o*—ﬂﬁ% f@nyaﬁ/ Mst §‘Efrot8|7§§ HE28Rink id-88q¥rige AT IS ﬁJ NO:
l'e Asn Qu Val Lys Lea Lys Arg 2902953

bn G u Ser Gn Gn Arg Gu Val Asp Gn Asp Asp GQu

G u Asn ser 305310315320 Au Gu Asp Qu Met Asp Ser

Ay Thr net Val Arg Ala Val Ay Asp 325330335. G u Met

THeyusBuicodadingutq cidirh 6AwheRsin thdnudidstideiseciepcSicpdifdor human

7 2 HaRo L binnce S sad Ehnd TR Al Srdence

_ c‘&d&g@oiﬂ h@n‘én@lé‘t ﬁs‘%h@nﬂcféﬁﬁdé@éqdéﬁ%e’%’f%&@ D NE3H 5380

G u Thr Met la Lys Pro Ser Phe Leu Qu
Tyr Phe G u 385390395400 G n Lys Qu Lys.du Asn G n

The®isBSicBRling REal ¥ theiaes 19, lltemOR& 18dImoembolic

disorder is caused by activation and/or aggregation of platelets.

The use according to any of the claims 1-11, 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 prévention

“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.

13. A method of screening a modulator of the Mst protein or the nuclectide sequence

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

(a) contacti-ng a Mst protein or the nucleotide sequence coding for the Mst

protein in an assay séiected from a thrombosis-related assay, a kinase

assay and/or a reporter based cell system assay with a test compound;

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

protein, and
(c) selecting a test compound with an activity against a thromboembolic
disorder by comparing the changes in the assay in the presenéé and in the

absence of the test compound.



14

15.

16.

a7

18.

19

20.

21

AdY Pro Leta Lys Asn Ser Ser Asp Trp Lys Ile Pro Gn
Asp Ay Asp 420425430 Tyr GQu Phe Leta Lys Ser Trp
Thr Val GQu Asp Lea G n Lys Arg Lea 435440445 Lea Al a
Lea Asp Pro Met Mt Au Gn Qu lle Au AQu he Arg

G n 450455460 -Seite 2 - nE2005-013.5T25.txt Lys Tyr
Gn Ser Lys Arg Gn Pro |1 8%Leu AS Ala Ile Qu Ala
Lys 465470475480 Lys Arg Arg G n G n Asn Phe 485
<210> 2 <211> 1464 <212> DNA <213> Hono sapi ens <400>

| The rAeBBa SREaHINARAKTHD 1Y, WREEHFBE BN ORIRBEIRAIE assay is a

t gaaaaagtt ggatgaagat 60 agtttaacca aacaaccaga
t@‘@ﬂ'ﬂ@@?& a0grepggtien aag@¥gaaact t gg agaagggt cc120

tat ggcagcg tatacaaagc tattcataaa gagaccggcc
agattgttgc tattaagcaal80 gttcctgtgg aatcagacct
The agsgthod hacatingda gmyaftisd clhihad8-1dc atesan gie2lBt protein is

g T e S0 S

tggttctgta tctgatatca ttcgattacg aaat aaaacg360
The method according to any of the claims 13-15, wherein the Mst protein is a

human Mst protein.

The use according to claim 16, 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 13, wherein the nucleotide sequence coding for
human Mst 1 is the nucleotide sequence of SEQ ID NO: 2 and the nucieotide
sequence coding for human Mst 2 is the nucleotide sequence of SEQ ID NO: 4.

The method according to any of the claims 13-18, wherein the test compound is

provided in the form of a chemical compound library.

The method according to any of the claims 13-19, wherein the method is carried

out on an array.

The method according to any of the claims 13-20, wherein the method is carried

out in a robotics system.



ttaacagaag at gaaatagc tacaatatta caatcaactc
ttaagggact tgaatacctt420 cattttatga gaaaaat aca
ccgagat at c aaggcaggaa atattttgct aaat acagaa480
ggacat gcaa aacttgcaga ttttggggta gcaggtcaac
ttacagat ac cat ggccaag540 cggaat acag t gat aggaac
accattttgg atggctccag aagtgaftca ggaaattgga600
tacaactgtg tagcagacat ctggtccctg ggaataactg
ccat agaaat ggct gaagga660 aagccccctt atgctgat at

22 ThéE %&ﬁ@@%@c&%’gc@aéngtoﬁﬁé‘ﬁl%ﬁ% 48-2126ABRLIA M/ ridthod is a
cctcccacat tccgaaaacc agagctatgg tcagat aact -

metheod of hightthroughtrn i sarseyirgooftipe test goaworgdgccct ga
gcagagggcc acagccactc agctcctgca gcacccattt 840
gt caggagt g ccaaaggagt gtcaatactg cgagacttaa

.23.Thé asdtbed aecoraingda ol af Btk elared §322¢ whersg d&atest compound

ot SRRl SRS

‘tgggt gat ga gat gggcact 1020 gtccgagt ag ccagcaccat
gact gat gga gccaatacta tgattgagca cgatgacacg 1080
.24 . The gwethod accerdingdggouof i ggtgmd 8- 2§awbeeﬁga§ge test compound

o PRI BER ST TR0

. Caaaaagaaa aggaaaacca gat caacagc tttggcaaga
gtgtacctgg tccactgaaa 1260 aattcttcag attggaaaat
accacaggat ggagactacg agtttcttaa gagttggaca 1320

gt ggaggacc ttcagaagag gctcttggcc ctggacccca

t gat ggagca ggagattgaa 1380 gagat ccggc agaagtacca

gt ccaagcgg cagcccatcc tggatgccat agaggctaag 1440
aagagacggc aacaaaactt ctga 1464 <210> 3 Seite 3
OE2005- 013. 5125. t xt <211> 491 <212> PRT <213> Honp
sapiens <400> 3 Met Gu Gn Pro Pro Ala Pro Lys Ser
Lys Leis Lys Lys Lea Ser .G u 151015 Asp ser Lea Thr
Lys Gn Pro GQu du Val Phe Asp val Lea G u Lys
202530 Lea Gy u dy Ser Tyr Gy Ser Val Phe Lys
Ala Ile Hs Lys Qu 354045 Ser Ay Gn Val Vval A a
Ile Lys Gn Val Pro val Qu Ser Asp Lea



505560 Gn Qu Ile lle Lys Qu lle Ser Ile Met Gn

G n Cys Asp Ser Pro 65707580 Tyr Val Val Lys Tyr Tyr

Ay Ser Tyr Phe Lys Asn Thr Asp Lea Trp 859095 Ile

val Met Qu Tyr Cys Ay Ala Ay Ser Val Ser Asp Ile

WO 2086/18P431 100105110 Leta Arg Asn Lys Thr Leu RGTEREQ/002547

Asp Au lle Ala Thr IIe LegS s 115120125 Ser Thr Lea

Lys Ay Leusgill%é\| Met Arg Lys Ile His

130135140 ATG Asp ILIe Lys Al a Gly Asn Il e Lea Lea Asn
<110> sanoThiav@iuis Geptiits apl £mb4 5150155160 Lys Leu Al a Asp Phe

Vi
<120> Use %6%&%84{9@% %%rtﬁezrsrhﬂfrﬁgg\% Mga—rﬁgo;xh@}cﬁpélgﬁéorgﬁg Trp
<130> DE200BA0LAl a Pro G u Val 180185190 Ile Gn GQu Ile Ay Tyr

<150> 0500%3 Cys Val Ala Asp Ile Trp Ser Lea @y 195200205 Ile
<151> 2005 er lle Qu Mt Ala Qu Ay Lys pro Pro Tyr Al a
Asp Ile 210215220 His Pro net Arg Ala Ile Phe Met Ile
<160> 10 pro Thr Asn Pro Pro Pro Thr 225230235240 Phe Arg Lys
<170> pateRfi® (@Asib@3.3rp Ser Asp Asp Phe Thr Asp Phe Val Lys

<210> 1

<21l1= 487

<212> PRT .
<213» Homo sapiens

<400> 1
met Glu Thr val Gln Leu Arg Asn Pro Pro Arg Arg GIn Leu Lys Lys
1 5 10 15

Leu Asp Glu Asp Ser Leu Thr Lys Gin Pro Glu Glu val phe Asp val
20 25 30

Leu Glu Lys Leu Gly Glu Gly Ser Tyr Gly Ser val Tyr tys Ala Ile
35 40 45

His Lys Glu Thr Gly Gln Ile val Ala 1le Lys GlIn val Pro val Glu

Ser Asp Leu GIn Glu Ile Ile Lys Glu Tle ser Ile Met GIn Gin Cys
65 70 75 80

Asp Sser Pro His val val Lys Tyr Tyr Gly ser Tyr Phe Lys Asn Thr
85 90 95

Asp Leu Trp Ile val Met Glu Tyr Cys Gly Ala Gly Ser val Ser Asp
100 105 ' 110

Tle Ile Arg Leu Arg Asn Lys Thr Leu Thr Glu Asp Glu Ile Ala Thr
115 120 125

Tle Leéu Gln ser Thr Leu Lys Gly Leu Glu Tyr Leu His Phe Met Arg
130 135 140

Lys Ile His Arg Asp Ile Lys Ala Gly Asn Ile Leu Leu Asn Thr Glu
115 9 Asp 150 155 160

Gly His Ala Lys Leu Ala Asp Phe Gly val Ala Gly Gin Leu Thr Asp
165 1790 175

Thr Met Ala Lys Arg Asn Thr val Ile Gly Thr pro Phe Trp Met aAla
180 185 190

- Seite 1



245250255 Seite 4 DE2005-013.sT25.txt Lys cys Lea
Val Lys Asn Pro Qu Gn Arg Ala Thr Ala Thr G n Lea
260265270 Lea G n H's Pro Phe Ile Lys Asn Ala Lys Pro
Val Ser Ile Lea Arg 275280285 Asp Leu Ile Thr Gu Al a
WOoMees/ 18311 1l e Lys Ala Lys Arg His G u G u 290Z9533006@P147
Gn Arg Qu Lea u Gu QQu Gu Au Asn Ser Asp Gu
Asp G u.305"3103P590- 0 FaSEKIp™Ser Hi s Thr Met Val Lys
Thr Ser Val Au Ser Val Ay Thr 325330335 Met Arg Al a
pro Glu valThte S&n GFhrIleeE1ySEyr @so GisyvaAl alGAsp TAe Mpt 1le G u
195340345350 Hi s #&h Ser Thr Met E® G u ser Asp Lea Gy
Thr Met Val Ile Asn 355360365 Ser Qu Asp Gu Gu Qu
Ser Leu G1YGLle Abp AGhyLTENGTuTEet [Al8 AugGAs RysAlPao Pite 370375380 Ser
2100 pro Gn Val?2l&@n Arg Pro Ser?the Met Asp Tyr Phe Asp
Lys G n 385390395400 Asp Phe Lys Asn Lys Ser Hs Qu

Ala Asp I1eAgis Bys MASMrGi alaAshe Mbe NdtsI @ arqal@bd 284 150
225 230 235 240

Pro Pro Thr Phe Arg Lys Pro Glu Leu Trp Ser Asp Asn phe Thr Asp
245 250 255

phe val Lys GIn Cys Leu val Lys Ser Pro Glu Gln Arg Ala Thr Ala
260 265 270

Thr GIn Leu Leu GIn His Pro Phe val Arg sSer Ala Lys Gly val Ser
275 280 2835

I1e Leu Arg Asp Leu Ile Asn Glu Ala Met Asp Val Lys Leu Lys Arg
290 2595 300

GIn Glu Ser GIn 61n Arg Glu val Asp G1n Asp Asp Glu Glu Ash Ser
305 310 315 320

Glu Glu Asp Glu Met Asp Ser Gly Thr met val Arg Ala Val Gly Asp
325 330 335

G¢lu Met Gly Thr val Arg val Ala Ser Thr Met Thr Asp Gly Ala Asn
340 345 350

Thrr Met Ile Glu His Asp Asp Thr Leu Pro Ser Gln Leu Gly Thr Met
355 360 365

val Ile Asn Ala Glu asp Glu Glu Glu Glu Gly Thr Met Lys Arg Arg
370 375 380

Asp Glu Thr Met Gla Pro Ala Lys Pro ser Phe Leu Glu Tyr Phe Glu
38? 390 395 400

tys Glu Lys 6lu Asn GIn Ile Asn Ser Phe Gly Lys Ser val Pro
Gin Lys Y 405 410 415

Gly Pro Leu Lys Asn Ser Ser Asp Trp Lys Ile Pro Gln Asp Gly Asp
420 425 430

Tyr Glu Phe Leu Lys Ser Trp Thr val Glu Asp teu GIn Lys Arg Leu
435 440 445

Leu Ala Leu Asp Pro Met Met Glu G1n Glu Ile Glu Glu Ile Arg Gln
450 455 460

Seite -2 -



Pro Phe Pro Met Ser Lys Asn Val Phe Pro Asp Asn Trp
Lys Val Pro 420425430 G n Asp Ay Asp Phe Asp Phe Lea
Lys Asn Lea Ser Lea G u G u Lea 435440445 G n Met Arg
Lea Lys Ala Lea Asp Pro Met Met Gu Arg Au lle Qu
WOReREED G u Lea Arg G n Arg Tyr Thr Al a [RS/ERRYPOEPIFY7

Pro Ile Leu Asp Al 65470475480 Met Asp Ala Lys Lys
Arg Arg Gn Gn Régooéﬁéé@%%g@x%zlw 4 <211> 1476
<212> DNA <213> Honp sapi ens <400> 4 seite 5 WO

Lys Tyr GlmEes/L¥e 1POTPEPZI0D 6,20 %la Ite Glu Ala Lys

465 OE2005- 0I3. 5T25.txt taagddtaaa ct aaaaaagﬂbaotgagtgaaga
tgatgtatta gagaagcttg gagaagggtc ggaat ccggt

Lys Arg A‘”Q:&é'g% tA5§ tatt aaaca aat caaagaa atttccataa
tgcagCaatg cagttatttt aagaatacag acctct ggat
ctcagacata attagattac gaaacaagac taaatctaca

<§%g> i% t gaaaggac tagaatattt aaaagctgga aatattctcc

S512. Dnatcaatacaga ggctggtcag ttaacagata caatggcaaa

<213> HomgJ@h@@g@ECcCt gaggtgattc aagaaatagg tggcattact

wo0. 2 LCtatagaaa tggctgaagg gagggetatt tttatgattc

atggagacgg TSALARBLS Gatle 68 9l ohlSRC egabbadtk AldaRa R 60
tactgcaaca caacttttac agcatcCttt aagagacctyg

agtttaacca FRCACLHINGIATALYgaganotayn rOaSTYagRIAAGIIAGE 120

tatggcagcg qg@?&atag%.g &Eagﬁag%&t agéacg%&g:g W%tﬁ%%@&&g@m 180
ccagaccatg attgaacata atagcacgat aaacagt gag

gtrcctgtygy gatepaggeia§cusgoriat ipeagrac addatavdag@oeiaggt 240

gacagccctctélgfgaigﬁa %t&%%% .Eéﬂta%f%f%aQﬁgﬁegcéﬁaCéQfgfﬁH%Qc 300
taactggaaa gitccCtcaag atggagactt actacagatg

gttatggagt cggotamasadocuctygatcwatetifagbtoactaot egarwagy 360

ttaacagaag %@89&%8@%%@9‘8&3@% ctaELHcg @taaﬁgaz&f %aiga]tjt%t 487 420

cattttatga gaaaaataca ccgagatatc aaggceaggaa atattttget aaatacagaa 480
ggacatgcaa aacttgcaga ttttggggta gcaggtcaac ttacagatac catggccaag 540
cggaatacag tgataggaac accattttgg atggoctccag aagtgattca ggaaattgga 600
tacaactgig tagcagacat ctggtcccig ggaataactg ccatagaaat ggcigaagga 660
aagcccoctt atgctgatat ccatccaatg agggceaatcet tcatgatice tacaaatcct 720
cotcccacat tocgaaaacc agagctatgg tcagataact ttacagattit tgtgaaacag 780
tgtcttgtaa agagccctga gcagagggee acagecactce agetccigea goacccattt 840
gtcaggagtg ccaaaggagt gtcaatactg cgagacttaa ttaatgaagC catggatgtg 900
aaactgaaaC gccaggaatc ccageagoegg gaagtggacce aggacgatga agaaaactca 260
gaagaggatg aaatggattic tggcacgatg gttcgagcag tgggtgatga gatgggcact 1020
gtccgagtag ccagcaccat gactgatgga gccaatacta tgatltgagca cgatgacacg 1080
ttgccatcac aactgggeac catggtgatc aatgcagagg atgaggaaga ggaaggaact 1140
atgaaaagaa gggatgagac catgcagcct gcgaaaccat cctttcitga atattrtgaa 1200
caaaaagaaa aggaaaacca gatcaacage tttggcaaga gtgtacctgg tccactgaaa 1260
aattcttcag attggaaaat accacaggat ggagactacg agtttcttaa gagttggaca 1320
gtggaggacc ttcagaagag gotcttggee ctggacccca tgatggagea ggagattgaa 1380
gagatccgge agaagracca grccaagegy cagcccatce tggatgecat agaggctaag 1440
aagagacggc aacaaaactt ctga 1464

<210> 3

Seite 3



<212> PRT <213> Hono sapiens <400> 5 Met G u Thr Va
Gn Lea Arg Asn Pro Pro Arg Arg G n Lea Lys Lys
151015 Lea Asp G u Asp Ser Lea Thr Lys Gn Pro Qu
G u Val Phe Asp Val 202530 Lea Gu Lys Lea Ay Qu
woGbye/ioarz1 Tyr Ay Ser Val Tyr Lys Ala |l e 354@A%rPSwices47
6 WD 2006/ 100021PCT/ EP2006/ 002547
e DE2005- 013. ST25. PEACOPF BBy S5a Thr Ay Gn Ile Val
515. prrAla lle Arg Gn Val Pro Val G u 505560 Ser Asp Lea
<213> HomoGhapiehsl Ile Ile Lys Qu lle Ser Ile met Gn Gn Cys
65707580 Asp ser Pro His Val Val Lys Tyr Tyr Ay Ser
<400> Tyr Phe Lys Asn Thr 859095 Asp Leu Trp Ile Val net
Met Glu GInCPib Pys Ayspr@ yysAkar Gy LBerLnéalyseeu Aep 100105110 Il e
1 Ile Arg Len Arg Asn BYs Thr Lea Thr @u Asp Gn lle
Ala Thr 115120125 Ile Leu G n Ser Thr Leu Lys Gy Lea
Asp ser Leucigr Tye dﬂﬁandiG1d3g§u wvel pAergasp val égu Glu Lys

tey Gly Glu Gly Ser Tyr Gly Ser val Phe Lys Ala Ile His Lys Glu
35 4G 45

ser Gly ¢in val val Ala Ige Lys GIn val Pro gg1 Glu Ser Asp Leu
50 5

¢in Glu Ile Ile Lys Glu Ile Ser Ile Met Gln GIn Cys Asp Ser Pro
65 70 75 80

Tyr val val Lys Tyr Tyr Gly Ser Tyr gge Lys Asn Thr Asp bgu Trp
85

11e val Met Glu Tyr Cys Gly Ala Gly ser val Ser Asp Ile Ile Arg
100 105 110

Leu Arg Asn Lys Thr Leu Ile Glu Asp Glu ITe Ala Thr ITe Leu Lys
115 120 125

Ser Thr Léu Lys Gly Leu Glu Tyr Leu His Phe Met Arg Lys Ile His
130 135 140

Arg Asp Tle Lys Ala Gly Asn Ile Leu Leu Asn Thr Glu Gly His Ala
14% P Y 150 155 160

1ys Leu Ala Asp Phe Gly val Ala Gly Gln lLeu Thr Asp Thr Met Ala
165 170 175

Lys Arg Asn Thr val Ile Gly Thr Pro Phe Trp Met Ala Pro Glu val
180 185 190

1ie Gln Glu Ile Gly Tyr Asn Cys val Ala Asp Ile Trp ser Leu Gly
195 200 205

11e Thr ser Ile Glu Met Ala 6lu Gly Lys Pra Pro Tyr Ala Asp Ile
210 215 220

His Pro Met Arg Ala Ile Phe Met Ile Pro Thr Asn Pro Pro Pro Thr
225 230 235 240

phe Arg Lys Pro Glu Leu Trp Ser Asp Asp Phe Thr Asp Phe val Lys
i 245 250 255

Seite 4



130135140 Lys Ile H's Arg Asp Ile Lys Ala Ay Asn |le
Len Lea Asn Thr 3 u 145150155160 Ay His Ala Lys Lea
Ala Asp Phe Gy Val Ala Ay Gn Lea Thr Asp 165170175
Thr Met Ala Lys Arg Asn Thr Val Ile Ay Thr Pro Phe
wobbes i1 Al a 180185190 Pro A u Val Ile G n Garmmecdhapd’
Tyr Asn Cys Val Ala Asp Ile Trp 195200205 ser Lea Qvy
Ile Thr Ala |l e QPEPOREOIAIF 28 wtdy Lys Pro Pro Tyr
210215220 Ala Asp Ile His Pro Met Arg Ala Il e Phe Met
Lys cys teul e1Prys Ran phencir 612262 30235240 aPrier Bu@ LEbr Phe Arg
Ly$®%Pro G u Lea TrffSer Asp Asn Ph&/CThr Asp 245250255
Phe Val Lys Gn Cys Lea val Lys Ser Pro Au Gn Arg
Leu Gin HiAl EroThire Alla 1260266580 LYhrr&ivallea tTeRaLél narhi s Pro Phe
Z79al Arg Ser Al 23%s dy Val ser28375280285 Ile Lea Aro
AS Lea Ile Asn Qu Ala Met Asp Val Lys Lea Lys Arg
Asp teu I1290296B0@T&4LMek GQuuiTserysGama Gy Aiggnid glValiuAsp G n
290 Asp Asp G n28u Asn Ser 305390315320 Seite 7

Gln GIn Arg Giu Leu Giu Glu Glu Glu Glu Asn Ser Asp Glu Asp Glu
305 ‘310 315 320

Leu Asp Ser His Thr Met val Lys Thr Ser val ¢lu Ser val Gly Thr
325 330 335

Met Arg Ala Thr ser Thr Met Ser Giu Gly Ala 6ln Thr Met Ile Glu
340 345 350

His Asn Ser Thr Mat Leu Glu Ser Asp Leu Gly Thr Met val Ile Asn
355 360 365

ser Glu Asp Glu Glu Glu Glu Asp Gly Thr Met Lys Arg Asn Ala Thr
370 375 380

ser pro G1n val Gln Arg Pro Ser Phe Met Asp Tyr Phe Asp Lys Gln
385 390 395 400

Asp Phe Lys Asn Lys Ser His Glu Asn Cys Asn Gln Asn Met His Glu
405 410 415

Pro Phe Pro Met Ser Lys Asn val Phe Pro Asp Asn Trp Lys val Pro
420 425 430

GIn Asp Gly Asp Phe Asp Phe Ley Ly$ Asn leu Ser Leu Glu Glu Leu
435 440 445

Gln Met Arg Leu Lys Ala Leu Asp Pro Met Met Glu Arg Glu Ile Glu
450 455 460

Glu Leu Arg 6In Arg Tyr Thr Ala Lys Arg Gln Pro Ile Leu Asp Ala
465 470 475 480

Met Asp Ala Lys LysS Arg Arg Gin Gln Asn Phe

485 490
<210> 4
<211> 1476
<212> DNA .
<Z13> Homo sapiens
<400> 4
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DE2005-013.sT25.txt Au Qu Asp Gu Met Asp Ser Ay
Thr Met Val Arg Ala Val Ay Asp 325330335 Au Met Qy
Thr Val Arg Val Ala ser Thr Met Thr Asp Gy Ala Asn
340345350 Thr nmet Ile Qu H's Asp Asp Thr Leu Pro Ser
woGoms/beuzs Ay Thr Met 355360365 Val |le Asn Alca/iBenshdeps7
Gu du du Gu GI Thr Met Lys Arg Arg 370375380 Asp

aﬂlﬁ T2ﬁ> ®tSer Phe Leu G u Tyr
atggagcag%&cé@&g%bg?gagbgjo aaaa Stgreé;wa%é§ CéSE t%g.ﬁt Gun

aagcagcctgAgitgaSETttPh’ega@yaﬂlﬁsg@ﬂgdﬂfab dagmgfbaﬁéﬂéﬂ@a@ﬁ’ PrpoLeu
Lys. p_Tr s Ile Pro Gn Asp Gy Asp

t

g atttaaag420 ﬁ%@% %a%%l&@i %a-ggggjﬂ caa%aacﬁ pag*ﬁﬁctggﬁ Q3o Asp

gaatcagatcL'é*g:a®waty@tAﬂgigLaem%m@ﬂ‘t@Cma% agh€dcdsd Praohet

Ile Arg. G n 450455460 L
catgrrotadirallatoff Dhofbe s Ceadthadhd aerEciohtt Rebrokpua s o B0y

taCtgth@M@QEWQ#G@Iﬁ@%&%thg’ﬁ:té\r GadGralhd aGtantAsan Phessd85

gatgaaattg caaccattct taaatctaca tigaaaggac tagaatattt gcactitatg 420
agaaaaatac acagagatat aaaagctgga aatattcicc tcaatacaga aggacatgca 480
daattggcag attttggagt ggctggtcag ttaacagata caatggcaaa acgcaatact 540
gtaataggaa ctccatttig gatggctcct gaggtgatic aagaaatagg ctataactgt 600
gtggccgaca tetggtcect tggcattact tctatagaaa tggctgaagg aaaaccteoct 660
tatgctgata tacatccaat gagggcetatt titatgatic ccacaaatcge accaccaaca 720
Licagaaagc cagaactttg gtcegatgat ttcaccgatt tigttaaaaa gtgtttggtg 780
aagaatcctg agcagagagc tactgcaaca caacttttac agcatccttt tatcaagaat 840
gccaaacctg tatcaatatt aagagacctg atcacagaag ctatggagat caaagetaaa 900
agacatgacg aacagcaacy agaatiggaa gaggaagaag aaaattcgga tgaagatgag 960
ctggattccc acaccatggt gaagactagt gtgggagagt gtggcaccat gcgggeccaca 1020
agcacgatga gtgaaggggc ccagaccatg attgaacata atagcacgat gttggaatcc 1080
gactigggga ccatggtgatl aaacagtgag gatgaggaag aagaagatgg aactatgaaa 1140
agaaatgcaa cctcaccaca agtacaaaga ccatctttca tggactactt tgataagcaa 1200
gacttcaaga ataagagtca cgaaaactgt aatcagaaca tgcatgaacc cttccctatg 1260
tccaaaaacg tttttcctga taactggaaa gticctcaag atggagactt tgactttttg 1320
aaaaatctaa gtttagaaga actacagatg cggttaaaag cactggaccce catgatggaa 1380
cgggagatag aagaacttcg tcagagatac actgcgaasa gacagoccat tctggatgeg 1440
atggatgcaa agaaaagaag gcagcaaaac tittga 1476
<210> 5

<211> 487

<212> PRT

<213> Homo sapiens

<400> 5

Met Glu Thr val GIn Leu Arg Asn Pro Pro Arg Arg Gln Leu Lys Lys
i 5 10 15

Leu Asp Glu ggp Ser Leu Thr Lys G;n Pro Glu Glu val pPhe Asp val
2 30

Leu GTu Lys Leu Gly Glu Gly Ser Tyr Gly Ser val Tyr Lys ala Ile
35 410 45
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<210> 6 <211> 492 <212> PRT <213> Hrachydunio rerio
<400> 6 Met G u H's ser Val Pro Lys Asn Lys Leu Lys
Lys Leu Ser A u Asp 151015 Ser Leu Thr Lys Gn Pro
GQu du Val Phe Asp Val Leu Qu Lys Leu 202530 Ay
woGbes/1@oz1 Ser Tyr Gy Ser Val Phe Lys Al a || edH&p2p05802547

G u Ser 354045 Ay Gn Val val Ala lle Lys Gn Va
Pro Val du Ser Aﬁﬁz%b‘ﬂé-ﬁ‘?éoa%o seite 8
VWC) 2006/ 100021PCT/ EP2006/ 002547 DE2005- 013. ST25. t xt

His Lys GIg Thn Féy Idle Z%ygs\’ﬂ Ala fe ABercinl ealMeto Gah dGun cys Asp
Ser Pro Tyr ¥5707580 Val val®%Lys Tyr Tyr Ay ser Tyr
Phe Lys Asn Thr Asp Lea Trp Ile 859095 val nmet Qu

%gr Asp LeRy@InCey @ly Hlealyd ¢lSate el 1Sermeispld leén ldye Arg Leu
100105116%Arg M Lys Thr 7Pea Thr Au Asp & u Iie A a
Thr Val Lea Lys ser 115120125

AsSp Ser Pro His gg? val Lys Tyr Tyr ggy Ser Tyr phe Lys ggn Thr

Asp Leu Trp Ile val Met Glu Tyr Cys Gly Ala Gly ser val Ser Asp
100 105 110

ITe Ile Arg Leu Arg Asn Lys Thr teu Thr Glu Asp Glu rle Ala Thr
115 120 125

Ile Leu GlIn ser Thr Leu Lys Gly Leu GTu Tyr Leu His Phe Met Arg
130 135 140

Lys ITe His Arg Asp rle Lys Ala Gly Asn Ile Leu Leu Asn Thr Glu
145 150 155 160

Gly His Ala Lys Leu Ala Asp Phe Gly val Ala Gly GIn Leu Thr Asp
165 170 175

Thr Met Ala Lys Arg ash Thr val Ile Gly Thr Pro phe Trp Met Ala
180 185 190

Pro Glu val ITe GIn Glu ITe Gly Tyr Asn Cys val Ala Asp Ile Trp
195 200 205

ser teuy Gly Ile Thr Ala Ile Glu Met ala 6lu Gly Lys Pro Pro Tyr
210 215 220

Ala Asp ITe His Pro Mmet Arg Ala Ile phe Met Ile Pro Thr Asn Pro
225 230 235 240

pro Pro Thr Phe Arg Lys Pro Glu Leu Trp Ser Asp Asn Phe Thr Asp
245 250 255

phe val Lys GIn Cys Leu val Lys Ser Pro Glu GIn Arg Ala Thr Ala
260 265 270

Thr 6In Leu Leu Gin His Pro Phe val Arg Ser Ala Lys Gly val Ser
275 280 285

Ile Leu Arg Asp Lteu Ile Asn Glu Ala Met Asp val Lys Leu Lys Arg
290 295 300

GTn Glu Ser Gln Gln Arg Glu val Asp GIn Asp Asp Glu Glu Asn Ser
305 310 315 320

Sejte 7



Thr Lea Lys Ay Lea Gu Tyr Leu H's Phe Met Arg Lys
Ile H's Arg 130135140 Asp Ile Lys Ala Ay Asn |Ile Lea
Lea Asn Thr Qu Ay H's Ala Lys 145150155160 Lea Al a
Asp Phe Ay Val Ala Ay Gn Lea Thr Asp Thr Met Ala
WOLY®/10@B1L70175 Arg Asn Thr Val Ile @y Thr PCE/RPRECTH?
Met Ala Pro Au V : 80185190 din GIl Ile Ay
Tyr Asn Cys Val Ag?ggohé—gn%tsg]z rBtSer Lea Ay Ile
195200205 Thr ser Ile Qu Met Ala GIl dy Lys Pro
Glu Glu Aspr@lut ? APR SAE 51| ﬂﬂ"ﬁ%@ YaDAT8 X6 WloGNRRSA g Ala |le
Phe Ile Pro Thr Pro Pro Pro TRt Phe -
225230235240 Arg Lys Pro Au Hi's Trp Ser Asp Asp Phe
Glu Met Glypfhrady! prg voh|A Byserl yr #a5750288 GysAleasval Lys Asn
Pro u Gn Arg Al Thr Ala Thr d %ea Lea 260265270
Gn Hs Pro Phe Ile Val Gy Ala Lys Pro Val Ser lIle
Thr Met 11edJuaits Asp szg% Oxg5PIR LN 1GaD QyuTtal Hetvet Asp Met
ys Ala Lys Ar in Gn Au G 290295300 Gn Arg Gu
Lea u GIIl Asp Asp GIl Asn ser GIl du Gu Val

val Ile As a u Glu GTlu Gly Thr Met Lys Arg A
1le &Al 3@158&058%?26 y Thr met Lys Arg Arg

Asp Glu Thr Met GIn Pro Ala Lys Pro Ser Phe Leu Glu Tyr Phe Glu
385 390 ' 395 400

Gl Lys Glu Lys Glu Asn GIn Tle Asn Ser Phe Gly Lys Ser val Pro
405 410 415

Gly Pro Leu Lys Asn Ser Ser Asp Trp Lys ITe Pro Gin Asp Gly Asp
420 425 430

Tyr Gtu phe Leu Lys Ser Trp Thr val Glu Asp Leu GIn Lys Arg Leu
435 440 445

Leu Ala Leu Asp Pro Met Met Glu GIn Glu ITe Glu Glu Ile Arg Gln
450 455 460

LysS Tyr Gin Ser Lys Arg Gin Pro ITe tLeu Asp Ala Ile Glu Ala Lys
465 470 475 480

Lys Arg Arg GIn Gln Asn Phe
485

<210> 6

<213> 4972

<212> PRT

<213> Brachydunio rerio

<400> 6
Met Glu His Ser val Pro Lys Asn Lys Leu Lys Lys Leu Ser Glu Asp
1 5 10 15

Ser Leu Thi Lys GIn Pro Glu Glu val Phe Asp val Leu Glu Lys Leu
20 25 30

Gly Glu Gly ser Tyr Gly Ser XS1 Phe Lys Ala Ile ng Lys Glu Ser
35

Gly ng val val Ala 1le Lys GlIn val pro val ggu ser Asp Leu Gln
0 , 55
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val Asp ser His Thr Met Val Lys ser Ay Ser Qu Ser
Ala Ay Thr 325330335 WO
2006/ 100021PCT/ EP2006/ 002547 DE2005- 013. 5T25. t xt Met
Arg Ala Thr Ay Thr Met Ser Asp Gy Ala Gn Thr Mt
WO 3086/190¢21 340345350 His Ay ser Thr Met Leu GQI/ERZPOGARLTT
Leu Ay Thr Met | 60365 Ser Asp Asp Gu
GQu du du Qu ﬁ%o%eﬁﬂé%@z%g?%m Arg Arg Asn
Glu Ile I1Q7987513801Pror The MBErGIG Bl 'GCKs |Ase @rnPry y'Pro Ser Phe
65 Met Asp T9r Phe Asp 385390395400 Lys G n®Asp Ser Asn
Lys Ala Gn AQu Ay Phe Asn H's Asn G n G n 405410415
val val LyAJprPiwr €)hs stedyr|rseSers A3 TNAsSAl leuPhe Pl Asp Asn
Trp L%Fs Val 420425430°%Pro G n Asp d ygsAsp Phe Asp Phe
Leu Lys Asn Leu Asp 'he A u du 435440445 Leu G n Met
val Met GhArggrL% Fht AN &ly.egrAsy FroAkptIINELleGng ey Gu Il e
458955460 G u G u Feu Arg An Argzwgr Thr Ala Lys Arg

Gn Pro lle Leu Asp 465470475480

Arg Asn Lys Thr bLeu Thr Glu Asp Glu Ite Ala Thr val Leu Lys Ser
115 120

Thr Leu Lys Gly teu Glu Tyr Leu His Phe Met Arg Lys Ile His Arg
130 135 140

Asp ITe Lys Ala Gly Asn ITe Leu Leu Asn Thr GTu Gly His Ala Lys
145 150 1535 160

teu Ala Asp Phe Gly val ala Gly GIn Leu Thr Asp Thr Met Ala Lys
165 170 175

Arg Asn Thr val Ile Gly Thr pro Phe Trp Met Ala Pro Glu val Ile
180 185 190

GIn Glu Ile Gly Tyr Asn Cys val Ala Asp Ile Trp Ser Leu Gly Ile
195 200 205

Thr Sser Ile Glu Met Ala Glu Gly Lys Pro Pro Tyr Ala Asp Ile His
210 215 220

pro Met Arg Ala Ile Phe Met Ile Pro Thr Asn Pro Pro Pro Thr Phe
225 230 235 240

Arg Lys Pro Glu His Trp Ser Asp Asp Phe Thr Asp Phe val Lys Lys
ind 245 259 . 255

Cys Leu val Lys Asn Pro Glu Gln Arg Ala Thr Ala Thr Gln Leu Leu
260 265 270

GIn His Pro Phe Ile val Gly Ala Lys Pro val Ser Ile Leu Arg Asp
275 280 285

Leu Ile Thr Glu Ala Met Asp Met Lys Ala Lys Arg Gln GIn Glu GIn
280 295 300

GIn Arg Glu teu Glu Glu Asp Asp GlU Asn Ser Glu Glu Glu val Glu
305 310 3315 320

val Asp ser His Thr Met val Lys Ser Gly ser Glu Ser Ala Gly Thr
325 330 335
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Ala met Asp Ala Lys Lys Arg Arg G n G n Asn Phe

485490 <210> 7 <211> 17 <212> PRT <213> Artifici al

<220> <223> Peptides <400> 7 Leu Ala Asp Phe @y Val

Ala dy Gn Leu Thr Asp Thr Lys Gn Ile 151015 Lys
WORP@PZ1I<211> 12 <212> PRT <213> Artifi ci alPEAEGU6/002547

<223> Peptides <4 3
2006/ 100021PCT]I EP%%%%&%%WSDEEOO& 013. ST25. txt Thr
Met Arg ATEe}Qg E& @ho MREpS<d fe0 Ky Alla Gllar Thii oct ale lgja 1510

His Gly Ser Thr Met Leu Glu Ser Asn Leu Gly Thr Met val Tle Asn
355 360 365

Ser Asp Asp Glu Glu Glu Glu Glu Asp Leu Gly Ser Met Arg Arg Asn
370 375 380

Pro Thr Ser GIn GIn Ile GIn Arg Pro Ser Phe Met Asp Tyr Phe Asp
385 380 395 400

Lys Gin Asp Ser Asn Lys Ala GlIn Glu Gly Phe Asn His Asn Gin GIn
405 410 415

Asp Pro Cys Leu ITe Ser Lys Thr Ala Phe Pro Asp Asn Trp Lys Vval
420 425 430

Pro GIn Asp Gly Asp Phe Asp Phe Leu Lys Ash Leu Asp Phe Glu Glu
435 440 445

Leu Gln Met Arg Leu Thr Ala Leu Asp Pro Met Met Glu Arg ¢lu Ile
450 455 460

Glu Glu Leu Arg G1In Arg Tyr Thr Ala Lys Arg GIn Pro Ile Leu Asp
465 470 475 480

Ala Met Asp Ala Lys Lys Arg Arg Gin GIn Asn Phe
485 490

<210> 7

<211> 17

<212> PRT

<213> Artificial

<220>
<223> Peptides

<400> 7
Leu Ala Asp Phe Gly val Ala Gly GIn Leu Thr Asp Thr Lys Gln Ile
1 5 10 15

Lys

<210> 8

<211> 12

<212> PRT

<Z13> Artificial

<220>
<223> peptides

<400> 8
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<210> 9 <211> 13 <212> PRT <213> Artificial <220>

<223> Peptides <400> 9 Ala Gy Asn |Ile Leu Leu Asn

Thr Au Ay H's Ala Lys 1510 <210> 10 <211> 13 <212>

PRT <213> Artificial <220> <223> Peptides <400> 10
WONOSS/I08921Al a2 Thr G n Leu Leu G n His Pro PhePOEEP2AR602547

1510 seite 11 PE2005-013.5T25.txt

Ihr l.eu Ile Gglu ésp Giu Ile ATa Thr Ige Leu Lys
1

<210>
<211
<212>
<213>

<2205
<223>

<400>

9

13

PRT
Artificial
Peptides
9

Ala 6ly Asn Ile Leu teu asn Thr Glu igy His Ala Lys
1 5

<210
<211>
<212>
<213>

<220>
<223>

<400

10

13

PRT
Artificial

Peptides
10

Ala Thr Ala Thr GIn Leu teu Gin His igo rphe val Arg
1 5
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