1. DESCRI PTI ON PLATELET AGGREGATI ON | NHI BI TOR COVPCSI TI ON TECHNI CAL FI ELD

5The present invention relates to a pol ypeptide having a pl atel et

aggregation inhibitory activity and/or a platelet adhesion inhibitory

activity, or a pharmaceutical conposition, e.g., a platelet aggregation

i nhibitory conposition conprising an expressed product (reconbi nant

pol ypeptide), which is 10 expressed by a pol ynucl eoti de encodi ng the

pol ypepti de as an active conpone The present invention further

relates to a pol ypeptide having aDﬁﬁﬁﬁFﬁEEQ%lllty to collagen, or a

phar maceuti cal CcoOrgIgSiRIIN AOTRRGSI g tihe palnope ploMbe sag Tam act i ve

conponent. 15The present invention also relates to a nethod for screening a

compound (e.g., an agonist) which facilitates the platel et aggregation

i nhi bitory activity as an acti vVEECBRpPOABNFIENDDt he pharmaceuti cal

conposj tion. Fu o] D I vel ypepti de

haV|ng t he platf$ %£§%§aggre§§$ﬁﬁﬁni%Eﬂétgorégégﬁi ﬁyfﬁﬁ- agﬁgﬁgﬁdgleotlde

encodi ng Phetsamb. 2 BACKEROUND Aﬂﬁlbt¢eﬁél@@%leggYe@@@éOdu@ pbatejalry of

vascul ar gaﬁegbeh'ﬁm%i@@ﬂ}l 8c804: Pt herr ¥y 4 %@Je%%tﬂaa céé}h;@@%@tf&{ onary
vesse

vessel , a cerebral vessel or a peripher I's occlu y thi's
pl at el et ehaonﬁuelaH@éeaﬁﬂQﬂeq%ﬁkw%%nahblEeré&empq%ﬁnﬂq&@empé%seM$on.c

artery obshrugpreBpsk8 gavagd: nespesbinNehy. pEXaPPbescOf, thmophoid c di seases
foIIOﬂgng such an eﬁtlvatlon 30(stugylat|on of %%g gitlon{ gf t he pl atel et
i ncl utte aPtBFFEPCLCPérddi Sl YRECHE &% &Y r EPF-8REPIFSCRefT ?'ear di ac
di seases wntlhudi agnpyoneatdi al infarction and angina, chronic artery

obstruction andTN§g£¥§% {gs’ﬂ¥éﬂéion further reQEQi%aggngs?¥%%gdépﬁj30tlOn

to inhibit the plat'e ggregati on ‘are uSed as preven ugs for
i schenmi ¢ Hpgeages bandyhﬁgahﬂihtyheOa@@bba@emaoes 3l pleagesceastical

conpli cat b@Rges@Pdon comprising the polypeptide as an active component.

15 The present invention also relates to a method for
screening a compound {(e.g., an agonist) which facilitates the
platelet aggregation inhibitoryactivity as an active component
in the pharmaceutical compositicn. Further, the present
invention relates to a novel polypeptide having the platelet

20 aggregation inhibitory activity and a polynucleotide encoding

the same.

BACKGROUND ART

Platelets aggregate due to injury of vascular endothelial

25 cells and other various factors. When a coronary vessel, a
cerebral vessel or a peripheral vessel 1is occluded by this
platelet thrombus, myocardial infarction, cerebral infarction
or chronic artery obstruction is caused, respectively.
Examples of thrombotic diseases following such an activation

30 (stimulation of aggregation) of the platelet include arterial
sclerosis, ischemic cerebral infarction, ischemic cardiac
diseases including myocardial infarction and angina, chronic
artery obstruction and venous thrombosis.

Medicaments with the action to inhibit the platelet

35 aggregation are used as preventive drugs for ischemic diseases

carrying with the above various diseases as complications, and



2 as preventive drugs for pathol ogical conditions subsequent to
hypertensi on, pul nonary hypertension, cerebral infarction, pul nonary

i nfarction and subarachnoid henorrhage2 I n addition, the above nedi canents
are used for prevention of thronmbus 5 formati on upon Percut aneous
transl um nal coronary angi opl asty (PTCA) and stent placing, and al so used
as preventive agents of restenosis after placing the stent by enfolding
such a medi cament havi the action to inhibit the platel et aggregation by,
appl yi ng 4% p&‘ﬁ"&PtéFfﬁeggPﬂ@ FeTiRp Rt il £onPidens Eé@éeﬁgg@ﬁtt%ocumnt
4) nyeamdtidienn ,a pmiseitid 0y ed i ess Sk N sdtdbidl Shéspciorah, needl e
whi ch reaches, [he pgeLpaeral, bl ood, vessel o‘“‘a‘%{‘erﬁérﬁ%’é’#fé hl0 @’di@f&’n
frequent Iy repeé?% a punctare-in-an 26ut* “pehavior el er ré 0 as” ptobing
in order tthe fabhmireouediveperti pheraludgdolb 1 T yasszet Lon tof stibedileyed t hat

the masquid,Qn MY LABROKSE Y, SLLLELS tszaalﬂs‘i%n&%lai:?iﬁgggﬁysé&?&i@19£§s£39

b
facilitate vasodila?ion to make the detection of ood vessel easy. Due

to the abREEHr GBich§ e Ppécipler aPChPéE8 VESSeRSi RTBYERAIUENAGRU S 0
becone coesdfathndeneraddes phenddhed cotkvesselefisihd] suiel, a col | agen

in ti d I theliumi d ' di ph hat
(ADP) T T Gl | JUH EORE o110 o EORih et 0h T ALTGHS. bre. acti vat ed

to form tdyomyat.icthrgnbiapstyriongl yt avt i vmatescddmbipd attel &t tloe | sidece
pl at glet . j On,o t I tion and granule rel ease, and 25
gb lgt%*?eeﬁé. (SefehePaDéeﬁ’lgtg ri%%&geg{tﬁ%

eventual I'y fornms a firmt , | ood coagulation with fibrin formation
(henpst asi s neélsamivddyle | & Masdbelen ke Rafat ki Rew SBll iV 6hatRechd5quit o
cont ai ns e 1URsL BACL bHED DRI $HIUG B1HBADRE 854 B RGDARI sArkS€e
Non-patent. literature 1). 30A salivary gland protein in the nmosqujto, which
has been tARflre@PntFRERDELYdRERFFEF & e-pl} é0¢hzgHe PERavpPht el et
aggr egat ir®t d i bt biarg psubshante cwkieaht was iddent i fheg@eiri phlee asablivadi n
Aedes.ae ti for_the first tine. yrase_inhi bits the .platelet. aggregation
sl n A SdecombolinG TP SHTADE S8 Fir o BEad Tm dA TRl ASO a7

endot hel isscredld ssalaryt vt iesiand: adiereth ¢t dtel B1si 1 otAMP (adenosi ne
mono- phosphaf £hand 4P « 3 24 Rink é@t%%tt'ib%egg%%' 81%8&' 0Bssd9 ééé'f'. date a
vanpi re behavior of various vanpire insects beyond the nnigﬂpto, It seens
to be ess¥itital the RS Pe AHE T URBEI BAT BPhERRE Pt d vaSPSluBSt ahked. 5A
nunber ofyadrfiQ 3Bk bvisgd Yorselkelancas Al echedhtted fRehe Havabwedvi8sel
|nh|g|thn qof the plat?jet aggre ation, and for exinEle, a glitelet

aggr é§at i'Gh AN oY dEEEN ) hASSBBeH F8poV £8AUFBF ERECHIRGLel® Hori ved
from Tri abgresdd)f esteans i(see iPatenhadecumrs it astedpedlbAmmngrbken

protei ns denived.from e, sall vary gland i nfpophel es, stephepsiyothe
protei n having a bl 6od” coagul at’i on i Irtory activity has been rTdentified,
but no prigtwsing ravatngpnidley Fctistate aggregatdonléhhidi infycacpisteyehas been
identified{s66 Patgnt HOGUWRN R)gregation and granule release, and

25 eventually forms a firm thrombus by blcod coagulation with
fibrin formation (hemostasis mechanism). It has been known
that the saliva of the mosquito contains the substance which
inhibits such a hemostasis mechanism (see Non-patent literature
).

30 A salivary gland protein in the mosguito, which has been
studied in themost detail is apyrase. Thisenzyme isaplatelet
aggregation inhibiting substance which was identified in the
saliva in Aedes aegypti for the first time. Apyrase inhibits
the platelet aggregation resulting in deccmposing from ADP

35 released from damaged vascular endothelial cells, erythrocytes

and adhered platelets to AMP (adenosine mono~-phosphate}and to



15l n addition, 33 novel proteins have been reported fromcloning of cDNA
library of the salivary gland in Anophel es stephensi, no protein having the
pl atel et aggregation inhibitory activigdy is described in the report, and
the functions in nmany of themrenains to be unknown (see Non-patent
20literatures 2, 4 and 5). The present inventors previously reported
a protein (AAPP) having a GE (Ay Qu)-rich sequence cloned fromthe

salivary gland in Ano heI es ste hensi (see Ngn-patent literature 3). The
protein t%f‘smghl opEh Fai TEE I 2§OB U5dSES Sarid PERHE prot ei n

of 28.5 I«%ﬂenbmeﬁft\mmeamnmq&dr@flr%&cmnmm dheshaskesitdhelprotein

Aocessi or 1B RYoS0as A e BRI 1 KON bat BRE T 1t S afUre 2, - bhi-Ther o i s

no descriptismriers actions and functions (activity) of the 30 35[ Non- pat ent
litergture 1] R Behi@r éf Mle s]alﬁ)%)ry %Lﬁist’ar‘&% al_fe?E)%%%ﬂ“)ced‘lto be

[ Non-patent literature 2] Val enzuel a,” J. ploring the salivary
gl and t r @S Frome mﬁﬁw%ftﬁ%ém e%g%%*eh%nr mosui ",
| nsect Bl@céi@m& ray pliNerR-1pat el rkigheratuiahdbibHok@ynkt i Vatanabe eteal .

Medi cal Ento d Zoo] o S Su 41, 19 (2 at ent

S er at e T B P E o e B SRt P b G O TR T 2 RO LRSS on No.
AB113667, Pa\f@l—ﬂi Diycumerets al .gnd Ahophel es st ephensi ansg- 1nRNA f or GE ri ch
sal i yary gl and ;! it

Nucl \é[gtl de Dat a as@e"tglr og)% %&ﬁg}ﬁ%ﬁ:%ﬁﬁl%&o Al@%%%ﬁl A, S et
al . "GE rActpizal 95 arterfiemd pridiei pro D SCUIGSURE GF » MVENTF @ L ISTHeN pr esent
i nvent i on i iQ¥itdas, achevek (Phat meeitieak 169aROShit oy pRakklauhaviyga

platel et ggoregation inhibitor, andjar, & piatel ct, adheston [ nhibitor:
identified (see Patent Document 3}.

15 In addition, 33 novel proteins have been reported from
cloning of c¢DNA library of the salivary gland in Anopheles
stephensi, no protein having the platelet aggregation
inhibitory activity is described in the report, and the
functions in many of them remains to be unknown (see Non-patent

20 literatures 2, 4 and 5).

The present inventors previcusly reported a protein
(AAPP) having a GE (Gly Glu)-rich sequence cloned from the
salivary gland in Anopheles stephensi (see Non-patent
literature 3). The protein has an open reading frame (ORF) of

26 810 bases and is the protein of 28.5 kDa deduced to be composed
of 269 amino acid residues. The protein was thereafter found
to be similar to an antigen of 30 kDa {GenBank Accession No.
AY226454) disclosed in Non-patent literature 2, but there is
no description for actions and functions {activity) of the

30 protein in Non-patent literatures 2, 3, 4 and 5.

[Patent Document 1] JP 2004-121091-A Publication

[Patent document 2] JP 2004-121086¢-A Publication

[Patent document 3] JP 2003-116573-A Publication

[Patent document 4] WO 9608563 Al

[Non-patent literature 1] Riberio, J. M., J. Exp. Biol., 108,
-7{1984})

35



The present invention further provides a novel pharnmaceutical conposition
conprising a protein, which has a 20 binding ability to collagen, as an
active comnponent. The present iféivention also provides a nethod for
screening a substance such as an agoni st, the screening net hod which
determ nes a platelet aggregation inhibitory activity and/or a platelet
adhesion inhibitory activity of the 25 substance As a result of a
further ensi ve st arat m_t he stu on the rot AAPP
b v ous | U T BT TRt thy e LB Bt AR Tt R 6 be @ i HOBhYBLES have
found a ddue&aﬁaaﬁewnghamdr@r&nqﬁﬁmmﬂ@mea@@wpgateomemﬂhmbbtbmgpheleslty 30
and/ or a.gg H%] cgbdrﬂ##gé P&éﬁéﬁ$§%£~ salivary gl and of
ephensi u |so Ye

Anopheles st ccessTt ated and r1dentified a DNA encodi ng

this, and%@atf%dlﬂtwaﬁwée bt rotias! thet prael et abgr ddedionl

i nhi bt_r,t Orpyh tihd Mdy B/ o Bo Pl ag@gtp@ghesmgml nhé b¥j@gjty activity. 35The
present inventiaon rOV|des |nve.%tons featu %&é%nD ollowing itens 1 to
c

14. 4a Non-pabsdhy it miidtifacelti Gt By ToHpiTSing at | east one
po!ypeptitﬂnaﬁedﬂ&ﬂétﬂﬂommlm@ ca%ctesedbh fa) maxmﬂg@nxﬁmaﬂﬂﬂnanp8|seﬂg t he
am no acly} SeaupRgr. 9L SRUIRND oA5a% (A cBRloPepLl 4 Gomyr 51 £g an

am no aci d sequente conpr| Oné 'OF fore amno aci eletio
insertiomioﬁﬁﬂnmqumnkﬁﬁﬁcﬁd%ddlt|ons in the amino acid sequence of the

abovgq(a); I@ﬂg- 49 18 A af8l,8d 56}9&E‘Bga¥theﬁ!eb@h5€' bQEXbQ%é' vpLy-apgdior a
pl atel et he5|on inhibitory activit dgo ypepti de conpr|5|ng t he

amino acil® lnﬁ?QﬁS%§R§IW§r«§%¥T%ﬂwjYQ ypeptdte cOPpFising an
am no acigh SIRAUBNGE LRI S dlich

DISCLOSURE OF TNVENTION

15 The present invention provides a novel pharmaceutical

composition, particularly a platelet aggregation inhibitor
and/or a platelet adhesion inhibitor.

The present invention further provides a novel
pharmaceutical composition comprising a protein, which has a

20  binding ability to collagen, as an active component.

The present invention also provides a method for
screening a substance such as an agonist, the screening method
which determines a platelet aggregation inhibitory activity
and/or a platelet adhesion inhibitory activity of the

26  substance.

As a result cf a further extensive study separate from
the study on the protein (AAPP) previously reported by the
present inventors, the present inventors have found a novel
protein having a platelet aggregation inhibitory activity

30 and/or a platelet adhesion inhibitory activity in salivary
gland of Anopheles stephensi, successfully isolated and
identiﬁied a DNA encoding this, and newly found that the protein
has the platelet aggregation inhibitory activity and/or a
platelet adhesion inhibitory activity.

35 The present invention provides inventions featuring the
following items 1 to 14.



5 one or nore amno acid deletions, insertions, substitutions or additions
in the am no acid sequence of the above (c) and having a pl atel et
aggregation inhibitory activity and/or4a pl atel et adhesion inhibitory
activity, as an active conponent. 10ltem 2. A pharmaceutical conposition
conprising an expressed product, which expressed by at |east one

pol ynucl eotide of the following (e) to (j): (e) a polynucleotide

compri sing the (A, $equence el SRR ggné QL 26 UBLAIRN L 4 Der e0L e 15(1)

pol ynucl eoti de mhlc izes Wt nucl eo he a ove (e)
under a 4§ rifeht ?ﬁgél%% il f%ﬁ%ﬁﬂk&@e exXpf@kssing a pol ypepti de
having a @) afaeb@lyﬁgglﬁﬁﬂétct&ﬁpti@ir%tL(Hé/ a@GliovhEY aadwh e n @ RiAkeketn
adheS|onIhp bitory activity; 20(g) a polynucl eotide conprising the DNA
sequence 'ng 80% or nore honol ogy to the pol ynucl eoti de of the above (e)
and cépablw® efpekppessiag ddweppod ypephi deihavddigl aephiaheketomaggt egati on

i nhi bitor i p e dhes in b|t I cLivitys 25(h)
polynuclé% ge %%%%fﬁggg)acﬁg'%ﬁﬁgse%ﬁ%hggu%:gkiﬁ§%’ ﬂ%‘ 1% ttlocl?'(')snpfenent
t her eof ; aC{CiJ)tJaDTpQ)Ilylnm @mlln@eaﬂ\mlﬂ?maﬂnqejpfé@l@/\nabhvehéap@mydnhlwemgl de of
the above, (Vs undar atgla_;ere@tartll@gle%h%&c@otfyoac%&%tg 838?9&%%1&%858@5' ng

t he pol ypeptide having the platel et aggrégation 30 inhibitory activity
and/or a platelet adhesion inhibitory activity; and (j) a pol ynucl eotide
conprising the DNA sequence having 80% or nore honol ogy to the

pol ynucl eoti de of the above (h) and capabl e of expressing the pol ypeptide
havi ng the platel et aggregation 35 inhibitory activity and/or a pl atel et
adhesion inhibitory activity, 6 as an active conponent.

Q

Q



Item 3. The pharnmaceutical conposition according to item1 or 2 wherein
said platelet aggregation inhibitory activity and/or a pl atel et adhesion
inhibitory activity is the 5 inhibitory activity to the platelet
aggregation i nduced by collagen and/or the inhibitory activity on the

pl atel et adhesion to col |l agen. 5 Item 4. The pharmaceuti cal

conposi tion according to item1 or 2 wherein said pharmaceuti cal

CONMposi t'QQhQ%oﬁ@nl@iBﬂt&Q 19-@bitt{y to collagen. - Item5. A
¥or and/ or pl atel et adhesi on inhibitor, which

pl at el et ag?r egat| on inhib
conpri si ng<t He PP Iyﬁﬁ@ﬁtlldﬁecﬂ@géﬁﬁ%l e |a%ﬁ0136%dt§%%%§§e§ Br%uct
whi ch expnessedahy the polynucl eotide described in item2. 15/tem6. A

met hod for gcreenlng ? agonist, for a platelet}gggre ation inhibitory
activity ahb/oPC4YBFREEFE CHERELT bAY iFhiBi POAF Kt EPAPEY CoVhETRY 15 'Y evel  of
t he plsat ebet aggoegadmomo iarhichdtdeyiankj \mﬁsyemdirm, aublsatiehetioadh:asi on

i b o yaaet L YLLY oy L1, 0l yReRtide. descrbbed. LiclLem L ba 20, nepsur ed

in the presence or a ance and a asurene val ue
in the prasehtleebft tadwmady Eon suﬁsibaﬁ.myl @cc@ﬁrpayednw/@h a preaiserEnent

value in wﬁeg{’éﬁﬂfﬁ%ﬁ%éwﬁ% %gﬁ ubstance to select the subject

subst ance which a ry action as the agonist. 25ltem 7. A
met hod fo@ss@ﬁe@%’?h@ea‘ﬁo@@@lﬁ?%’@ for a platelet aggregation inhibitory

actiwvigty and/ OFI@enP|@tQiq$h%h&%m¢ﬂhlcbjrﬁ;ﬂisﬁt@Qﬁ \ddmprivheleidh a | evel of
the inhibitory ac IVIt of t%e expressed %ﬁj% whi ch CS)é(%ressed by the
pol ynucl eotF te® i@ cl?ﬁ’) YRERR S FREGRY i 18D nce or absence
of 30 a spl@lmmcsem%si@mcefaﬂdeafmmwmm viad Ugj i n the presence of the

bj ect d t I f
Subj ec .SE%J)S %8?5}1&:? ngE‘& %%;H} %E%rﬁ%@ u%n%%m%fciélgz%%&“fe 0

t he subje Nncé to seé ject dubstiance dgnent’s t he
pl at el et @gor e@@ﬂ@b@iﬁ@lﬂh@l@ﬁ?@factl vity and/or a platel et adhesion

i nhi bist or yr aGt F‘é'l&%u%ieblﬁ%d%5@998hSﬁybﬂi‘cﬁm@s wAtiet RO, d Ofn-Ser&eni g a
candi dat e subs ance which agoni st’s a g atelet inhibjtory activit and/ or

a pl at el 2t ddifesrorsi nfil BHIGY aaéﬂ:r'f&i“ﬁ?n fCIHEL P Sy Fast ideCaraEtf
item1 Oreiﬁtee%M@SéqdoWMl@id@%ﬁirb@Ch ipLddert?, a gprgydisidig the

fol |l ow ng 1) ,a ste prepa a cul.ture nedi um
corpr 1 51 by ATRRF 1Y (RSB et 0 T e B T TR B £ or ess ¢ he
pol ypepti@l@td‘es’@ya bed initem1 or a cell conprising the expressed product

descrghbed; 4N bSﬂ}guéﬂQogkéEeé&%p%i§Ihgf;"t%]%”§m se & $heROf padding a

pl atel et aggre gating agent 1nt ture umo t he "above (1) to

i nduce t H& R} §P@Pé?g§g@ éﬁﬁtﬁ’%wri“hc%%tﬁ%§§ﬁ€hse époﬁﬁswcéngfcaé)%}iﬂkﬁ ect
substance;f expressing the polypeptide having a platelet aggregation

inhibitory activity and/or a platelet adhesion inhibitory
activity; _
25 (h) a peolynucleotide comprising the DNA sequence of SEQ ID NO:4
or a complement thereof;
{1) a polynuclectide which hybridizes with the polynucleoctide
of the above (h) under the stringent condition and is capable
of expressing the polypeptide having the platelet aggregation
30 inhibitory activity and/or a platelet acdhesion inhibitory
‘activity; and
(7) a polynucleotide comprising the DNA sequence having 80% or
more homelogy te the polynucleotide of the above (h) and capable
of expressing the polypeptide having the platelet aggregation
356 inhibitory activity and/or a platelet adhesion inhibitory
activity,



(3) a step of neasuring a level of the platelet aggregation in the presence
or absence of the subject substance in the above (2); and 15(4) a step of
sel ecting the subject substance as the candi date substance when a
measurenent value in the presence of the subject substance is |larger than a
nmeasurenent val ue in the absence of tHe subject substance. Item9. A kit
for screening an agoni st for the pol ypeptide 20 described initem1 or the
expressed;pr gdugt - expr esE8en byt he pol ynucl eotide described in item 2,
characterized bﬁ cogtainin | atel et-ri.ch plasmmg, either(yne of the

Z B

pol ypepti de destribed FReiHEMNE Hith 195 eRPPessEyOPrdutid s ER edtin item
2, | and a pc)ll at ef e»the'ﬁgzgil’re@ﬁf(n’jcﬂ@)l@@@l@tﬁﬁg@@ﬁ@@ﬁeﬁh?;i_n125}biE@Tj}.oac‘@shvits}ﬂl at ed
pol ypepti de .conpri sin e anino. aci d_sequence of SEQ 1D NQ.1. I'tem
0. Rl SOt S8 Por yReRt F e CBND o1 Ny EHbE At bbbl & Sekuente of SEQ ID
NG 3. 5 inhibitoryteati?itAntosbhatethpolypeptddesxionpr i sidggeedersam no 30
acid sequ S I IR e A paly. I i onpri sing

t he DNA sggggﬁgénoggééé?r%éﬁKfah%?lgp%%n%%éﬁkﬁﬁyt enéﬁﬁiﬁﬁg{é@é€lten1l4. A
pol ynucl estihg@leonpei P hyagde- DNA sequence of SEQ ID NO 4 or a conpl enent

thereof. 35Itenyddn 4A pRkYHICHROLd de CONBERSHEYLEBE DNA seguence; ol SEQ | D
NG 6 or a conplenent thereof. 8 At |east one Rgbgpeptlde protein) of the

above (a)it@dF 2(dyereincireid RBSIFErettegat oCHBPOSYL Dol M afeF BPMRFREYT The
expr egsedapi vdugt cbycat14gast one pol ynucl eotide of the above (e) to

(1) e, SOTet e ket 20 0 P, L, oSapl SR0E0. ALAELA 8L Lo of et
adhesion inhibitor, which comprising the polypeptide described
in item 1 or the expressed product, which expressed by the
polynucleotide described in item 2.

15 Item 6. A method for screening an agonist for a platelet
aggregation inhibitory activity and/or a platelet adhesion
inhibitory activity, wherein a level of the platelet
aggregation inhibitory activity and/or a platelet adhesion
inhibitory activity of the polypeptide described in item 1 is

20 measured in the presence cr absence of a subject substance and
a measurement value in the presence of the subject substance
is compared with a measurement value in the absence of the
subject substance to select the subject substance which
augments the inhibitory action as the agonist.

25 Item 7. R method for screening an agonist for a platelet
aggregation inhibitory activity and/or a platelet adhesion
inhibitory activity, wherein a level of the inhibitory activity
of the expressed product, which expressed by the polynucleotide
described in item 2 is measured in the preéesence or absence of

30 a subject substance and a measurement value in the presence of
the subject substance is compared with a measurement value in
the absence of the subject substance to select the subject
substance which augments the platelet aggregation inhibitory
activity and/or a platelet achesion inhibitory activity as the

35 agonist.

Item 8. Amethod for screening a candidate substance which



FIG 1 shows the platelet aggregation inhibitory activity of SY-001
produced in Exanple 1, 3(1) induced by stimulation 10 with col |l agen;
FIG 2 shows the platelet aggregation inhibitory activity of SY-001
produced in Exanple 1, 3(2) induced by stinmulation with coll agen;

Fig. 3 shows the platelet adhesion inhibitory activity 15 of SY-001
produced in Exanples 1 and 3, which inhibits the platel et adhesion to

col | agen a@oﬁmaﬁls ézaaaget mmbftgr 4aé@9M§t$ hatq RYr 001, praduced in
Exanpl es and, 3 has the binding a il fy to collagen in Exarrpl e 6. 20BEST

MODES FG@@AWN@WWY the PR&i@iP@EEh%t HoncREPRf niby
abbr evi at { oo 10braph @@ x@eiedSedps ﬁ@ditd@ts JRASE RO UL NGRSy @ndcé}ﬁ&i:ﬁéﬁmgam ds

d to U Bi ol | No | at E .
B ochom . P43t bi788AS HF ?%em?@?ﬂ% PUB i el ne for prepari ng 25
speci fa catlbns soapro§i pge@mm@mu&mb@sr@nde@m:mmca@ﬂm%&eﬁi ( Pat ent
CfLce) anfrommpaly ueed 00tE8l L 108 Adeeor, pfpBR ] eatide, ( DNA
7”5t rancf:

nmol ecul e) "herern enconpasses Ot But® also single
strand DN#°l ¢t Ag @@ﬁ@i@li@ﬂélm atmahtmsemsceebha@mmm compose t hem

and is 30g eés@aﬂp%&u%tadégaﬂmeé her o, z{ﬁ&@ﬁ%@ ekhs%leﬂ 0%%2“ de

encodi ng S 001 i1 ncludes the double strand ncl u and

t he singl &25td afHCDNAL (3ehsed cqhazﬂr@t@#ét MWW%@Q% antr@ g1t r and

DNA (1@nt|§@I‘t§@r@h@écﬂliurﬁa&f Nghd %@@ugp%&mﬁ@mr@é Ypifdihe: sense chain
and synthetic 5 frggrrents t her eo unI ess of herw se nentioned. The

pol ynucl {9 eI 61 RYCHAPCT RL EPREPCETT Rel2PBoBy FF Tt %nal
regi on, angl eamtmmcb@mmaﬁuﬁﬁa§b onecaf cArtexprlassiien sg@pé@ssnonnﬁeglon, a

o1 S0 el GUed FUA B T B bl Y paa e o RGP Er g HReAErtH e amino

aci d sequehce &nd the polynucleotlde conpr|5|ng the certain DNA sequence
i ncl uge fg@)g@eaft% 89@1%%1&1;9'5:!1\‘33&&]5’ éc@%wﬁmesagh@;agqiamldate The

mutants of the po nucleotlde mut ant i nclude naturally occurring
al lelic ikt C%o‘f %t%rf%ﬁﬁ%%&%m .\Pﬁgl% Huttdft PEERETRR $Ht Shavi ng
del eti on, smﬂﬁdttm}b@lﬂan@éﬂdié Il)i’n:g%’n.d imngerd idn s Bitnedthese yaitianttheencode

t he polyp tide hayi bst the sanme function as the function of
t he polyp§%¥a1e eﬁ%oggd %HJ pdﬁv% 1€oti de before the mutation

Item 9. A klt for screening an agonist for the polypeptide
20 described in item 1 or the expressed product expressed by the
polynucleotide described in item 2, characterized by containing
platelet-rich plasma, either one of the polypeptide described
in item 1 and the expressed product described in item 2, and
a platelet aggregating agent as components.
25 Item 10. An isclated polypeptide comprising the amino
acid sequence of SEQ ID NO:1.
Item 11. An isolated polypeptide comprising the amino
aclid sequence of SEQ ID NO:3,
Item 12. An isolated polypeptide comprising the amino
30 acid sequence of SEQ ID NO:5.
Item 13. A polynucleotide comprising the DNA sequence of
SEQ ID NO:2 or a complement thereof.
Item 14. A polynucleotide comprising the DNA sequence of
SEQ ID NO:4 or a complement thereof.
35 Item 15. A polynucleotide comprising the DNA sequence of
SEQ ID NO:6 or a complement thereof,



The nutation of the polypeptide (nodification of amno 15 acid sequence) is
not necessary to occur by the naturally occurring one, e.g., nutation or
posttransl ational nodification, and may be those artificially nade by
utilizing the naturally occurring protein (e.g., SY-001). The above nutants
of the polypeptide include allelic vadi ants, honol ogs 20 and natural
.nmutants having at | east 80% preferably 95@6and nore preferably 99%

honol ogy to theeﬁxﬂaqﬁﬂndnhaﬁmﬂyme@th@e Wp&ate@n of the dbevhom) agy of the

pol ypepti or _the polynucl eptide can be ed neas renen usi ng
EASTA br otar 1 G uE ety T SRR et B b1 o Aa the
nost  pref expibt es@d mml:imitmhalyeartrel@mﬁit fcme Ipa@rh_yln@g@eamaldpsoﬁ the almvpaossi bl e
to exenpl h n oSk (e.qg.,
Fexi bl o b B CB RN TRAPA Ar S S Vas i arnsi=al S Er T oed VB et o)
capablbe off beiqgoresehbyieompuier” and t hen known sequence dat abase is
searched in accordance with 30 wel | -known searchi ng procedure using the
stored seqguence. SpeC|f|c exa pl es_of the knomm seouence dat abase i ncl ude
the fol |l owi ngs: - DNA CetabaskEefR IRhk? x;.. HY ww. ddbj . nig.ac.jp/);

- Gﬁnetéank( http: B‘YG/W\&VlsIMBMs e%nm l%%egleﬁ I@mh%mbgw%g)e&ﬁimw and
-the Euro ecul ar Bi ol.ogy, La o cleic [ ence

et abase CENBOUh b 9 R g ARty ib bR ST YT TR0 o s of
sear adlbi ngvatlgarat taged or t he honol ogy anal ysi s are avail able for those
skilled in the e r.eo o ferred to as
BLAST progr am %Gter%%(’“?%%%%@?%%% %%?5 é‘?aé %iﬁ&&%%g\@ﬁ@gf BLASTN,
BLASTX areif TBLASTX)P raeimpd h@nﬁﬁamelmén aééi gnle@luqz@qi Thetkimyl athen

nucl eot i dg; §equUeNCe; e Remai ning two have been designed for checking the
protein sequence ulson Trends in_Bi otechnol ogy, 1012:76-80(1994

Birren, et al. omsNArE yrdies Platsist 558q by ) inhibitory agid Hiton

addi tisonad £ psmg]r(mnq;r@mg;ed emseﬂzpuﬁmﬁsall garrmarﬁ ROgTamraits i Progyr am for
|dent|fy| ihe se ences nor e q% tant %Feqiare(fvallable in the art
f or analﬁ%l FAB the T uenti 17 et enc i

Fig. 4 shows that 8Y-001 produced in Examples 1 and 3 has
the binding ability to collagen in Exanmple 6.

20 BEST MODES FOR CARRYING COUT THE INVENTICN

Representation herein by abbreviations of amino acids,

peptides, base sequences and nucleic aclids accedes to IUPAC-IUB
Communication on Biological Nomenclature, Eur. J. Biochen.,
138: 9(1984) defined by IUPAC-IUB, "Guideline for preparing
25 specifications comprising base sequences and amino acid
sequences" (Patent Office) and commonly used notes in the art.
A polynucleotide (DNA molecule) herein enccmpasses not
only double strand DNA but also single strand DNA including
sense chains and antisense chains which compose them, and is
30 not limited tc a length thereof. Therefore, the polynuclectide
enceding SY-001 ihcludes the dcuble strand DNA including
genomic DNA and the single strand DNA (sense chain} including
cDNA and the single strand DNA (antisense chain} having the
sequence complementary to the sense chain and synthetic DNA
35 fragments thereof unless otherwise mentioned.

The polynucleotide (DNA molecule) herein is not defined



The nutant DNA is silent (no change in an am no acid residue encoded by a
mut at ed nucl ei ¢ aci d sequence) or conservative for the am no acid encoded
by this. Exanples of conservative am no acid substitution are shown bel ow.
20Conservative substituted Oiginal anmino acid residueanm no acid residue
Al aSer ArgLys Asn@ n or H's 25Aspd u (%/sSer G nAsn d uAsp d yPro 30Hi sAsn
or Adn lleLeu or Val Leulle or Val LysArg, Asn or G u NetLeu or Ile
35PheMet ,bles Dindyio®el Thégion, and can include at least one of an

expression suppression region, a coding region, a leader
sequence, an excn and an intron.
The polynucleotide also includes RNA and DNA. The
5 polypeptide comprising the certain amino acid sequence and the
polynucleotide comprising the certain DNA sequence include
fragments, homeologs, derivatives and mutants thereof.
The mutants of the polynucleotide (mutant DNA) include
naturally occurring allelic mutants, not naturally occurring
10 mutants andmutants having deletion, substitution, additionand
insertion. But, these mutants encode the polypeptide having
substantially the same function as the function of the
polypeptide encoded by the polynucleotide before the mutation.
The mutation of the polypeptide (modification of amino
15 acid seguence) is not necessary to occur by the naturally
occurring cne, e.g., mutation or posttranslational
modificaticn, and may be those artificially made by utilizing
the naturally occurring protein (e.g., S8Y-001). The above
mutants of the polypeptide include allelic variants, homologs
20 andnatural mutants having at least 80%, preferably 95% and more
preferably’99%homologytc>thepmlypeptidebeféretﬁmamutation.
The homology of the polypeptide or the polynucleotide can
be analyzed by measurement using FASTA program (Clustal, V.,
Metheds Mol. Biol., 25, 307-318(19%4)). As themost preferable
26 and simple method for homology analysis, it is possible to
exenplify the method in which the sequence is stored on a medium
(e.g., flexible disc, CD-ROM, hard disc drive, external disc
drive, DVD, etc.) capable of being read by computer and then
known segquence database is searched in accordance with
30 well-known searching procedure using the stored sequence.
Specific examples of the known sequence database include the
followings:
-DNA Database of Japan (DDBJ) {(http://www.ddbj.nig.ac.jp/);
~Genebank(http://www.ncbi.nlm.
35 nih.gov/web/Genebank/Index.htlm); and
-the Buropean Molecular Biology Laboratory Nucleic Acid



11 ThrSer TrpTyr TyrTrp or Phe Vallle or Leu 5Cenerally, one or nore codons
encoding a Cys residue affects a disulfide bond of the particul ar

pol ypepti de. The substitution of the am no acid residue generally

t hought to affect characteristics of the protein includes the follow ngs:
10 a) the substitution of a hydrophobiT residue with a hydrophilic residue,
e.g., the substitution of Leu, Ile,” Phe Val or Ala with Ser or Thr; b) the
subst i t ut fequefcs M aatbare dEMBLYeshdup: o1 hew . £hana ©ysk deldi Riacav antb ICys or
Pro; 15 ¢ btﬁgmfybstitution of the residue having an electrically positive
side chain, e’g., Lys, Arg or Hs with an electrically negative residue,
e.g., Gu or Admtamf sadjradfiegsabsoirtghimeniofr the Renwnboacianaesidue

havi ng an, extremely,1lafge tshde OFf Ted €nGhe Bhe Wdhe LhengMno, A gF
d dy. (1) SY-001 SY- 001

20r esi due having no side chain, e.g., y.
conpr iPsest RELIGHH rfo PAEAIT e gGéRES <6f TOSEP IIBANG Prewr3tor TR8T&ntFHd Saci d

or Sadi i %ﬁﬁé?ﬁp%%r@?rﬁl am no Acig-del etheps, (hNsgrhi ansassubsid tutions

the am no 25 aci d seque ce,otﬁf%%%%D NO.1 or 3, and has the
pl at el et Hgtegat i GROFANTBFE Y AT 1V i) Peieingd esi on
i nhi bi t oryuakddvidy, sadpehcd nhireint=d riihey phiat eélaet adbesdesigeecolfbagen
and/or the,biading.abiliLy. 1 o gollagen.o SY001, iy, be tlie, Dolypenty de
expressed i h a ptotein EXPréssi on 'system usi'ng Escherichia coil”dr
prot €itn ekpressibnl $yst endustey bat wd bvi risndue NP Lwham i n Exanpl es
1:543-555%(1997)).

In addition, additional programs, e.g., a seguence
alignment program and a program for identifying the sedquences
more distantly separated are available in the art for analyzing

15 the identified seguence.

The mutant DNA is silent {no change in an amino acid
residue encoded by a mutated nucleic acid seguence) or
conservative for the aminc acid encoded by this. Examples of

conservative amino acid substitution are shown below.

20 Conservative substituted
Original amino acid residue amino acid residue
Als Ser
Arg Lys
Asn Gln or His
25 . Asp . Glu
Cys Ser
Gln Asn
Glu - - - Asp
Gly ‘ Pro
30 His Asn or Gln
Ile Leu or Val
Leu Iie or Val
Lys Arg, Asn or Glu
Met Leu or Ile
35 Phe Met, Leu or Tyr

Ser Thr



described | ater by gene reconbi nati on technol ogy or the pol ypeptide
obt ai ned by chem cally synthesizing. As one specific exanple of the am no
acid sequence of 35 SY-001, it is possible to exenplify one of SEQ ID NO 1
or 3. The am no acid sequence of SY-001 is not |limted to one of SEQ 12 ID
NO 1 or 3, and can be those (honol ogousl ones) having a certain honol ogy

t hereto. The honol ogous ones can include the pol ypeptides conprising the

am no aci d sequence havingpe or nore am no acid 4ggletions, insertions,
substitutions or 5 additions in the am no acid se%;ence of SEQID NG 1 or 3
and having the platelet agdréyation inhibitory acti¥ity and/or the platel et
adhesi on inhibitory activityr which inhibits the pt.af eleteradhesion to
col | agen and/or the bindinqgépility to collagen. 10 he}glatelet aggregation
inhibitory activity, which '8¥-001 has include actiorfs To i5thibit or bl ock
the candition iGemghl ¢ heorselbst ansee Woddnsd neueehi tdien et aieestlca@gr egation
i ncreases vessel (part cuIarI coro rte aorta and
cerebral %% $§$a%rg£%89flg§ § P%ngébélltgﬁﬁ% ?l%¥a?nf%%%§# ?aC|I|tated
in the bl ood véﬁﬁ@lsumﬂtlﬁmixmmmbf|thﬁ|amNMH(thduxaﬁmdgﬁeQE&EKmkared in

the bl OOdtM&?%EJc @&%ﬂf*é"ctpl:ﬁ%&'a%tt%r%%?éﬁ %I t%e"ﬂ‘%& cedatesnal  Lhe ged

site [ at el et aggregation in ory activity can be detected
by |nh|b|?P%bOW§%%%reSS|ng) t he aggregati on of the 20 platelets i nduced by

t he plat eésatuﬁggﬁsg@ltaglaﬁem al w&f@w@@k@glau@mmﬁﬁn@ &P&Ealnyc addi ng
SY-001 into the plasm experinment _in vi re_particularly,

t he pl at eF%?l%ﬁﬁr &g&t |’ojﬁg?rﬂﬂ GigrdF Lok P@lltte'oFEQY B VearP béLaeterhi ned by
t he follo&ﬁngoneThnd 25 That is, first, the PRP is prepared from human

whol e bl tion S tl I p P

preincubg?ed vmté?%g |3h(3f§¥95%%§§%50 &9|6ﬁ§%§n a?%ﬁ%ﬁ Ehﬁ%%aysand t he
pl at el et @@@r%@@tWh@hdéﬁﬁtostf@rther added to this solution to aggregate
the plsat el et gne Ex@IPL £6u0{ch Nes 30np! AL &l Sle %ﬁ%téﬁ%mléﬂiﬁe ADP

(adenosi ne dj - phosp hate% col l agen, CRP (collagen rel ated tid
convul Xi RPOTRAPY ¢ tHonb ﬁlPec%';ﬁO'r Lygy iRk 6F Beptilde) ane%lr%%’blh%?
arachi donhegaci g P= 46619, (& hg oprboxaner Alspnadng,

d) the substitution of the amino acid residue having an
extremely large side chain, e.g., Phe with the amino acid
20 residue having no side chain, e.qg., Gly.
(1) sYy-001
SY~001 comprises the aminc acid sequence cof SEQ ID NO:1
or 3 cr the amino acid sequence having one or more amino acid
deletions, insertions, substitutions or additions in the amino
25 acid segquence of SEQ ID NGC:1 or 3, and has the platelet
aggregation inhibitory activity and/or the platelet adhesion
inhibitory activity, which inhibits the platelet adhesion to
collagen and/or the binding abkility to collagen.
SY-001 may be the polypeptide expressed in a protein
30 expressicn system using Escherichia coli or a protein
expression system using baculovirus (AcNPV) shown in Examples
described later by gene recombination technology or the
polypeptide obtained by chemically synthesizing.
As one specific example of the amino acid segquence of
35 5Y-001, it is possible to exemplify cne of SEQ ID NO:1 or 3.
The aminc acid sequence of SY-001 is not limited to one of SEQ



TXA2 anal og) and A23187 (cal ciumionophore). A platelet 35 aggregation rate
of the resulting solution is neasured using a turbidinetric
light-transmttance platel et aggregoneter 13 ( MCVHEMATRACER 313M suppli ed
fromMC Medical), and a platel et aggrﬁgation inhibitory rate of SY-001 is
cal cul ated from an obtai ned measur ement? val ue based on the value in the
control containing no SY-001. Thus, the platelet aggregation 5 inhibitory

activity QP »gx—lggilc Kl,aanb%adlﬁb@(ﬂl"ﬁibe (bomcél%@@uﬁlo@][e%:)leﬁa@ﬂk@%i @ﬁrfdeﬁ‘fﬂ bitory

activity - can pe al so determ ne the follow n t hod.

R85 ol ut REROLBTar RERs Py OB E TRt e oy e e TRl o6 wel

pl at e coapeldypephidel| agerr 5ol g o apdnbsaddigwibaiednbennd0cAknut es at
at el.et, suspension is added to

roomte rature. After ,the.,ipcubation, the pl

ISl S S R BN L R Soct B e B

i ncubdt i oagdt heohacubathemsolwutdoind issquemeed WSER pDpedt @ bromawd | and
the well i i . ol ut 1.on,. G i ni.ng. 1% i ed to
w1 and ERLRIARE PLRGeTEY Ad R O HhRpREBLR AR 200 SR/ BT BTN
Then, thePdpEelefedcdh@seeni snatfdetory aetlvithe Wnbtintidilpiot eitein each
vell is n@@w@@étU§an@sﬁo@t@r@@§i§k€@§8§a{d}<&ﬁ B QRAD Laborat oy es) . The

pl at el et adhesion inhibitory activity rate 20 of SY-001 is cal cul ated from
an obt ai ngd'h8a8hr enent val ue based on the value in the control containing
no SYx001 and ceheubadiaget heyptagel 2in aﬂheisjiodbﬂynm#ﬂxﬁlrw,acﬁﬂhﬂdﬂy of
SY-001 fr i | at el et adhesi.on curve. . Thus, the tel et adhesion

St bi tor s sb TS HCROE WS TRASPEE PheshPuRerer Z5 auned on to
col | agen tarvibecidatectedstance wiTheh cioldwgen thiendiageabt lagyrefaiS¥001 can
be al so deterpipned by the-fol]ow 0 l.ackl tion is
added to each 96 wel | lfa?eoﬂéoggvmﬁ?ﬂe%%égw &h%%gj%plc%]ﬁgg%g%%%?%. and is

i ncubat ed®¥FBPTY MRRFLE AP CHERAING RS Y nedbaki a9 st ion #rbhileach

vel 1,151000pl pDitéher S0l sit £ 001 TondBedi Y e Wilodd @ ypn concerigations is
added to eacd.mell.and ES i hcubated for 1 gour aé I 09 tenmperature. After
Femovi ng THELH bebar] B71EH URT G SABECRC KT F o0 200 CHE S506F TR $%
sucrose isndhere gdadeedledseaghenplireapddsregetidataedthe damaged site.
This platelet aggregation inhibitory activity can be
detected by inhibiting (suppressing) the aggregation of the
20 platelets induced by the platelet aggregating agent in the
platelet-rich plasma (PRP) by adding SY-001 intc the plasma in
the experiment in vitro.
More particularly, the platelet aggregation inhibitory
activity of SY-001 can be determined by the following method.
25 That is, first, the PRP is prepared from human whole blood by
centrifugation. Subsequently, this prepared PRP is
preincubated with a solution, e.g., PBS solution containing
$Y-001, and the platelet aggregating agent is further added to
this solution to aggregate the platelets. Examples of the
30 platelet aggregating agent include ADP (adenocsine
di-phosphate), collagen, CRP {(collagen related peptide),
convulxin, TRAP (thrombin receptor activator peptide),
epinephrine, arachidonic acid, U-46619 (thromboxane A2 analogy,
TXAZ analog} and A23187 {calcium ionophore). A platelet
36 aggregation rate of the resulting solution is measured using

a turbidimetric light-transmittance platelet aggregometer



for 5 mnutes at roomtenperature. After renoving the 14 incubation
solution fromeach well and the wells are dried, 100 | of the reconstituted
Ni - HRP sol ution (KPP: Kirkegaard & Perry Laborator, Ltd.) is added to each
well and is incubated for 30 m nutes at roomtenperature. After washing
with wash buffer, 5 100 | of ABTS Peroki dase Substrate (KPL Ltd.) is added
to each well, and the 96 well plate is gently shaken, Af ter

fi ni shing ibe HE,%MR@@ER&%M of, P@S@Q& fz%nadd%dtl%aqa}chaﬂ\@ll léf'glé’@e wel |

is then msasured using a M cro ate Reader with an bsor ance ch ange at
405- 410nm990FEet BN agéhbbtﬁamgaaﬁu@ft%%@%ll@d&a%ﬁubﬁl%% EBPRetit rati ons

i s cal cul gtedifeamaensobtatRed, Dy alda:-dased nenvhhgevahuenkncbhereont rol
vect or containing no 51-001 and calculatln the collagen hinding ability of

81-001 frofFesredE| Ager BPHA ngt v & DETRUS E IR @99 %T‘lkﬁrhdl ng ability
of 15 $B81- DPdisanobe d@t@eted of SY-0@N @@;ﬁlb@l@é@é@ﬁe@ctu vity which 51-001

h I b d the foll t hod. .That '
p?Zpgfgdaf fgm f"-F?ég %%ﬁ%&éhgﬁgﬁpﬁéag%ng8gfe%? lnvgltayaﬁlfogd(@?Ep %1 using a
syringe whthaansoadeteomguednbyftom acoheabihy denordby 20 centrifugation.

=4 h : : i '

Tyr ot Hepbs { 150 A AL o ol NI ROT o5 i Kot 13 hiF Ra ke |

MM Hepes, 16 added o096, wel e My Zoaglec7vaFh emdl =enep latt igivand is

concepy r ag},on éatéda999d3bommu§e§e£t abogh! tthoorand: pr eigtaubatigt 25

Fl uorescence-| abeled anti-P selectin antibody, an_ anti body f‘i gl [ ed from
Bect on Di éRFARBR}OMNi ERSr BEBERTEsS PRRLAS e B/ TBITY a-C ot xg

fibrinogennangatsnexbp Ysanenaddedat orbbist sopatdOmre armfsabsem@ent ly the

| at el et regatin ent, e, ADP | | agen or_ TRA
etivate tROUERELPRD PHEC Lachndt1oh brSbhhe oFR S ToR of SHRO R0t ot e
pl at el et stremneasur eddbyht| veltyienmessyedoveval bdte t he activity
(inhipjtory actpyity,on At 'c\é%tt'a%)mgf 156093 ;onskbe £l %Jeeﬂlet 286t Eyation.

This Tnhibitory activity on let activation is a platelet
activat i oviel AHISHR¥ bp§ WA &1 ¥ ?ftSSItﬁl@c paa hbod 8Net HOE L L F 1 Ri%uor €8%@nce

| abel ed aphéhodies) WY GhHacagnideed e Pleatigl ehe antbihe drepkoeytia ate used,
'tis 15each well is measured using a Dc protein assay kit (BIC-RAD
Laboratories). The platelet adhesion inhibitory activity rate
20 o0f SY-001 is calculated from an obtained measurement value based
on the value in the control containing no SY-001 and calculating
the platelet adhesion inhibitory activity of 8SY-001 from its
platelet adhesion curve. Thus, the platelet adhesion
inhibitory activity of SY-001, which inhibits the platelet

25 adhesion to collagen can be detected.

The collagen binding ability of SY-001 can be also
determined by the following method.
A 300 nl blocking solution is added to each 56 well plate
30 with or without a collagen coating and is incubated for 1 hour.
After removing the incubation solution from each well, 100 pl
of the solution containing SY-001 at given concentrations is
added to eachwell and is incubated for 1 hour at room temperature.
After removing the incubation solution from each well, 200 pi
35 of the 2% sucrose is then added to each well and is incubated

for 5 minutes at room temperature. After removing the



al so possible to evaluate the action of the conpound on an interaction of
the platelet and the | eukocyte (platelet-|eukocyte adhesion). For details
of the method for nmeasuring the inhibitory 5 activity of SY-001 on the

pl atel et aggregation utilizing the turbidinetric light-transmttance

pl at el et aggregoneter, the present invdntion nakes reference to, for
exanple, Born, GV.R, "Aggregation of blood platelets by adenosine

di phospha}_rgc@;gjtigﬁ s%@ﬁ%&%%' frorﬁ@a‘(‘fhewe% q +84. s %r%nglr§%glo,lo'5 et

al., 10 "Potent effects of novel anti-platelet a%gre gat or ost am de

anal oguesuJoﬁfrfét%ﬁﬁpﬁaﬁttléy*éﬁiﬂé\llnuf*&?e%@iw@l%dgﬁé’ ed’iﬂe@f@éraaﬁs@d fSEAIYe
activity"rLaldachem rRhanmeolddedQ0ea29, wd4Y-281 1EOEnthgatBaSHEL®RNt Of

the pl atel et actl vation, the present invention also makes reference to, for
exanpl e, 1151448 aterogp teRReTaf 1BRt aZtl G fRBRLEIpY At BIWA S Kiko&t e
i nteractiv hy 6ﬂp{H'1$$’leQ@xQBaBba$@J>§lirﬂCé ikl 00d, ) Alsakabetsto 2004, 15,
293- 301. Thcfrlﬁq or e SY- OOJ]'an Vi.n nh| bi tory activity on the

0

pl at el et “Kygie i ot th bi oqr‘:sp ¢ i the 20 pl at el et
adhesi on has aiﬁﬁs%sﬁ tﬁﬂmtqmas_; ahehepapeéubne ag@nmlf@f Tethi rienceldac

prevent | Q{b}i Pl' 98 1“%%{1 d%éf?%]ess -fad xﬁé@? f&éﬁisﬂ% 5*1\?{8% ptibt%cgir ng

upon the the vesse
prevent tH@aq‘Qﬁ mﬁfbrﬁfbfaktfmm csfrhaé?ﬁﬁ)lars 4 5 A ngI y, SY- 001 havi ng

the ighi bi tory agd idd 1 ya fih 1Bl elBl 12907 #9ak.-en 18”4/ §Fivihe | nhi bitory
act|V|ty on the Iatel et; adhesign 'has a possibility is thought to be useful

as the tH&GFEHR Jzﬁé%tl%rcatlﬁéllﬁrté\?eﬁﬂfp%aﬁg%?a*%?dtcl)l% Vbaa]t%l%e@a

condi ti ons wmd em[el 10 die ccbmaﬂelsve’ﬁubnb xlt h@)r&@lﬁﬁw lmbatsm-rm)llt heweof ,
e.g., nyocardia retion,, cerebral,.e 0| r rteria

obat ruct 1on S At S e H e RS Gl 87 M dgona,
venous tm@mrsblnylpeugt@msmm T}imnlsnonheycmmetrehsndmpgc@peblw of

i nfangti o, goul nonany. iMadgtdon, cardiac failure, nephritis, renal 35
failure and subarachnoi d henor rhage, . caused by the formation of thronbus or

embol us. 16 An antdyrd@teRsd ﬁ@gf-ﬁétwnwhbi:bow BetivAT yCBh 4R Peat el et
aggr egat idyt samd/rdd the thehebi i enynacid didy. omnizkeipl abrk ets adhesirem has a

i bil th ht, ta b ful f t.h i f the thronb
Pormat | orf AMBbAPPHER S LSRRG S P TR S PeRETTOC ARG of
rest enosiss sazfrtlergqolva:d:mgm meltsztce:lﬁgxﬂyare:nfﬁ)dcah reg hielad timgd ideanrentbycont ai ni ng
SY- 003 Dby, n%&@ﬁﬂg{kgco'én O”T ﬁo"ﬁﬁgdk EEeHnPh@elgtSEﬁra{é%aelﬂEth an A

degr ee and a pos| n of t etion, rnsertion,
subst i t utARPF B ladch thuaﬁferof etﬁeraﬁw@de Hepes (134 mM NaCl, 0.34 mM

NaHPO4, 2.9 mM KC1, 12 mM NaHCO; , 20 mM Hepes, 5 mM glucose,
1 mM MgCl,, pH 7.3), and 3Y-001 at given concentrations is added
to this serial dilution and preincubated.

25 Fluorescence-labeled anti-P selectin antibody, an antibody
{supplied from Becton Dickinson) which recognizes PAC-1
(GPIIb/GPIIIa complex) ; fibrincgen and annexin V are added
to this sclution, and subsequently the platelet aggregating
agent, e.g., ADP, collagen or TRAP is added to activate the

30 platelets. Thus, fluorescent intensity of the activated
platelets is measured by flow cytometry to evaluate the activity
(inhibitory activity on activation) of SY-001 on the platelet
activation. This inhibitory activity on the platelet
activation is a platelet activation inhibitory activity.

35 In the above method, if fluorescence labeled antibodies

which recognize the platelet and the leukocyte are used, it is



10 acid residues in SY-001 represented as the above (b) and (d) are not
particularly limted as | ong as the pol ypeptide (equival ent one) conpri sing
the nodified am no acid sequence has substantially the same activity as
that of the polypeptide conprising the am no acid sequence of SEQ ID NO 1
or 3. It is 15 preferable that the aboVe nodification is typically

performed at about one to several am no acid residues. In the
present ipygptHe8sibhe t@ela%x&@&ﬁe tn§e5&t98§,o§ua§élééﬁzp@um§d%n addi tions
of multiple am no, acids” refe t hat or nore and 20 or |ess of am no

aci ds havalbeERCHEPBt &4, t?@ P%@E?%%H a%ﬁb%??tb?‘é]ﬁo%}"t%dded The multiple
am no aci @§1@t@}_@teﬁ_@babb £d @@hggignand 10 or less, nore preferably 2 or

nore and 7 or nd S |II e fe ly 2 or nore,an Iess Thi s
nodi fi ed anmi no EﬁhLﬁc%f [g“se 5&‘ @L%b I E‘eaﬁ%bflg?%geojrn%

pr ef eriabl &c’ab*@ilty86% BY - 00T eyn e ppm&feefeablaggabgutlaﬁ es%mzm@r*@@and

still abo 98% or_nore oy Ci equence
of eit herg%{iﬁk%¥ P %‘%t L/gm " %aél?%] g)%%%l egggg ?ﬁlé“g%?yp@“p i de
(SY-001) whesdnt SLII\ma'ﬂamrl meke@rrmﬁﬁe:rﬁnccﬁ t@he?ogh@xmb@lx iBeain,conpositi on of
the presenﬁ%égﬁggfc;ate £ R%d W 4o Exayiphas ndes el Bﬁghbefﬁﬁgtew 001

has the inh atlonlnhlbltory activ

pl at el et h’élﬁe@‘(ﬁ'}rﬁlh blbﬁﬁ%ﬁf%ct iApicy 198y- Bo1- Al wasia hér irnféreht

col | agen bpoebhg caiddity or Theraf gne;i - ﬁ)b@t@b@f %@@Q‘é@a‘%@ryc@ﬂp@é‘témﬂib of the
present invention contai nlnﬁgL SY- 001 t he ﬁ %65 is useful 35 as

t he ther apett7e¢ agent orc¢ %é’ﬁﬁ agenf %% ‘Fn FogFemse
condi t i oni sebgesuwertt i ¢iot ¢ heBdbshasesP}aendnatd.fﬂ 12000mﬂ9,c3t4|7‘er§§ t heseof ,

€9 aC“Eﬁe‘%Qé%’@@% é%@drﬁ?”ﬁne 989&?&@1: Lpraretson, 1—?@;@@ Laln ”bo"sm

chronic arteéri I’ uctron, er osi S ISC cere
i nf ar ct i o vemgl oa,aveenoakes mafmbm0§ thypf@rrt@mm@lﬁ pionohar y@t5al

hyperfensi@m &5 281 ak nhabar &t ) 0Rs o P IDORL Y I Y a1 0t d Pl £34 dzby’i‘C fa| lure,
nephritis, renal failure and subarachnoi d henborrhage, caused by

he
f or mat i on® YFPEHT oHBUsO6r PLABST &k . aﬁ“ﬁ@%ﬁh?%ce%%?%%]re%%np%%@% of the
present ipnyRAEdON |s aI so useful for the prevention of t he t hronbus
formation upon:‘P placin the entlve agent of

t ent and a nt
restenosis after pla c?n% C%}(s Ogoﬁeﬁﬁvﬁygagg Jﬂiosr r?c e & eﬁpgterf Sel f .
(2) Pol yrwbai‘eemlqEUeagmgab{Lenudaleql/encb}de nm}SNmeXy activiOne spedidic
exa JRS | as a
DNKpir?gl (e)%lu Y%élf?; Iilg%c‘g I ncjl dle tbgg% %)Isc?llrr%ca{ eot | é:eE?%NAdfn% ecul e)
conpri si r@@wmes@au@ﬁ@%e%m%@i@m@ prlated theezvndl @ent t her eof .

complications thereof by acting upon the blood and the blcod
vessel in mammalian animals to inhibit or prevent the formation
of thrombus or embolus.

25 Accordingly, 8Y-001 having the inhibitory activity on the
platelet aggregation and/or the inhibitory activity on the
platelet adhesion has a possibility is thought to be useful as
the therapeutic agent or the preventive agent for the
pathological conditions subseguent to the diseases and the

30 complications thereof, e.g., myccardial infarction, cerebral
embolism, chronic arterial obstruction, arterial sclexosis,
ischemic cerebral infarction, angina, venous thrombosis,
hypertension, pulmonary hypertension, cerebral infarction,
puimonary infarction, cardiac failure, nephritis, renal

36 failure and subarachnoid hemorrhage, caused by the formation

of thrombus or embolus.



Anot her exanpl e of the DNA nol ecul e of SY-001 includes the pol ynucl eotide
whi ch hybridize with the pol ynucl eotide conprising the conplenent to the
DNA sequence of SEQ ID NO 2 20 or 4 under the stringent condition and is
capabl e of expressing the pol ypeptide having the platel et aggregation
inhibitory activity and/or the platel ét6 adhesi on inhibitory activity. The
"stringent condition" herein can include the condition in which the

hybri di zati on i - qnt.al.nj L kS not
separ at ed by wg% %ﬁn{zl i%%liggé% g%ln}tplg;flntladnlg’ Og%f%)\’]slgga%% 2%185%@&%@@%

Furt her moR@Jr @t her exanpretibd #mellpNw bl &l el i podynved gokdtde)etof SY- 001

i ncl udes ide:pobyniic 8otsHe: EOMDFY Sisng1 sbe HNRvequens e aviingo8Q%<or nore,
preferabI%JFQS% 30 or nmore and nore_ preferably about 98% or nore honol ogy to

the nost RFPERNY R4 P SR ORRBRG THE TPy MRIRT gt eRd E5RpTi Rty the DNA
sequence oid SEQ Lk NGk @vefit dveradgder conplanenod hereofeans capablte cof

Z)éltp |r S;S? iyn %ﬁr@%‘%&fg&?@%ﬁg%‘ﬁlg??a‘%f‘% ﬁ‘%ﬁe%ﬁa re‘gggf‘%‘\c/%ﬂlb%hﬁli:glrt? % DNAf

Bhd ni edb ¢ dd 1 nbdi fri ethe 18: BNA ot elclu.
ggp?ggssf‘zm?m%?&e;; i% > E‘@'}H;% tBI%SI:é‘theS £ é‘%ﬁi&? hf“e’; )”gcttapg c O
iC{ S an aE).tn ?@ﬁa? e pol ypej cﬁebofthe

desired action, S an essential ‘requirenen Al ol ypepti
am no aci tiskfuerce Entodedoby Ui DA ISyl eddahiexprefstiheamplgtel et 5

aggr egat i on; hnhibifory getdwidys and/ i hhesphat ehat ;gdhesion dahi Riory
activity (particularly, the inhibitory activity on the pl atel et aggregation
i nduced B~ dtPagent aheibr Lt hel PRh A toF YL i34 tY P WP Pttt &t et adhesi on
to col | agesjuivd Ne®t hete Wt dlgy r tdieng @Qel edeAt ctiSaihab acidansdosmmnt
transforned 10 . wi.th.ar %%%%inant expr.ession _vector in, which th
pol ynucl G511 AV FiUd ORI e B byt e BBer 1 hodr LBl BAnRSEFESs ¢ ne
prot ei n hawipgi ¢ hreg plted elréncaggiégad qoendaibhiSEQr Lakd i Vidwy 3andlbrig he
pl at glset 0@9&?@} é%@ry BELL i A48 LAR £ &‘? pi d;&l%f&ﬁ?éoeo“-
15The above nnd%?%e ol ecul e |nélu§§§ nnlggu es ?nc udi ng the DNA
sequences? et Pt et anf Ave Bl PRI oieSERYD NO 1 or 3,
particularly the afdq aed&hisequenaesord,mdid iek @M it ACI ith SaqieNees)
havi ng one .or ore. am no_ac . .del eti qns Ins§rtlons, SUbﬁthtUtion%XQV
addi t i ons® Hitf + HE-BRES 20F SRfTECEE SicBditidPLRe*RoRPI 8hefE thet@briC The
nodi fi ed DNA Payprizveotbased Bt oh oesae dét emind e DNAhavlecbube dd 14t present
i nvent,i on t i f i tildg,zi (o . A horpl s DNA
]:!E%ﬂ . 1eipl g Q%EJ
nol ec@rgl er%rgg%lﬁ{eee%’olré&nuc e%%ﬁcﬁo Dﬁlgé{(e) s@%éo or Fraghent's tﬁereo :
i ncl uded BFERHEIDNA Sroiretake @td 10 or less, more preferably 2 or more
and 7 or less and still more preferably 2 oxr more and 5 or less.
This modified aminc acid sequence has, for egample, about 70%
or more, preferably about 80% or more, more preferably about
25  95% or more and still more preferably about 98% ox more homelogy
to the amino acid sequence of either SEQ ID NO:1 or 3.
Specific examples of the polypeptide (SY-001) which is
the active component of the pharmaceutical composition of the
present invention are as shown in Examples described later.
30 SY-0C1 has the inherent platelet aggregation inhibitory
activity and/or the platelet adhesion inhibitory activity.
8Y-001 also has the inherent collagen binding ability.
Therefore, the pharmaceutical composition of the present
invention containing SY-001 as the active component is useful
36 as the therapeutic agent or the preventive agent for the

pathological condition subsequent to the diseases and the



25 SY-001 and conprising the DNA sequence of SEQID NGO 2 or 4 neans a
series of related DNA nol ecul es having sequence honol ogy to the DNA
sequence of SEQ ID NO 2 or 4 and recogni zed as one DNA nol ecule famly by
their structural characteristics, and commonality in their expression
patterns and simlarity in 30 their bilol ogi cal functions. Such a
honol ogous DNA nol ecul e nay be those artificially nmade based on t he

naturally. - l e ( Exanpl es
of this art Bﬁ??%i&gﬁgpr oce%%gg?hc? ge aé%lg\%ngl neerﬂ% % Cﬁ?1(n| ques such as
si t e- specii¥pead8ipmit agéaégtsoaglwle@ﬁ@@ll@rah @rv};zcyhmr@gychllwc Iwoerial

367-382( 1884} rukpidy, Jaﬂ&eﬂ%( %%&%)foskrlgcl%&e%&@%e%ﬁxallgmf%&ll(&%@)
19 "Zoku Sei kagaku Ji kken Kouza , denshi Kenkyuho I'l" edited by t he

Japanese BP8theni EQPO@%cFlé%?mb%&B%f (119@%1}5%%%1% cat iyt ési s procedures
such as phy@@b@éhsﬁaﬁﬁrc@?ébamaﬂﬂf@h@ﬁﬂ&@ b gl b n ) hoded Jet A, Chem

Soc 89, 48 1967 i bid 91, . 3350(1969 SC|ence 178(19
Tet rahedrﬁﬁr‘géé“f. ? 2%’?3‘”‘3 18%@?]1’%{135' i b 2%15‘1]2‘21]5? 1383)5U Eia%a Cﬁat i ons

t her eof . Memerspegef icaalsley, b Inee[i\dﬁrmraﬂmube ttanmdusobenbyitbesi Zed by
hod and can. al so_b

phosphor a h or._pho ofri
synt hesi z%gﬂégﬁggg“g%%r%?c?oa fgléa{l/aﬁgfa e au Sen 10 Cf'rglgolr]sljc got i de
synt hesi ze$ef1Aldmnbltélespn:awdznfcrlagnelﬁttfcartfbwnrh;btsalfneutabyOsynphesl?ﬁiqmg a

Conpll%nenélg&gisﬁgﬁ%npﬁggl%nﬁ%l 29 %}QE SOOPLenent ay er?ﬁ‘aéf‘ é’\ééﬁb@o&@em call'y

synt hesi ze strand c n under an appropriate condition or_ adding
the conpl %ﬁ"é‘ﬁ%aﬁlya%w %o Sﬁﬁ@tc%ntﬁléﬁlﬁyn%ﬁhlrﬁeﬁnzéﬁesﬁ’ﬁalﬂ’é %Wfa]n% 15

chain usi nfg gb&@lp@u&n@éa:s@evwmhma@@w@ulai eerpcf¢<$1m§ .5Y~001 ThefDNﬁ oA
sequence 0 r one specifi i ment of the

nol ecul e of SY- ?%e%]rél%oefﬁﬁ t?o‘ﬁf TQ}%&F C@cﬁqu‘g?d %ni no acid
resi dues ®f- ®(hfe pméryantehﬁeﬂ&a:@&mecslm ashe anNHoman‘:edu$eqmlér&‘.e—@@1‘SEQ | D

NO: 140 oL < e 'p‘ém)n%c‘i o%!d%oj( gi pgy l:h%%egorhgn%gfn%éml ecule

havi ng suc a pa ence can Rave t he ¢ ination of
opti onal kddonsTanmace h@fs%E@cllédNM %Jéq‘hemetff%rc@mlkﬁlmﬁfnoﬂa@@ﬂ esi due.

The codon can Q@n&tﬁl&@teﬁ&xﬁ ACFORGRNGA AW b N bR St ANGIAr go e hodsa  t hat
tinme, a codon 25 us e quen#/}bl n a host useg can be COI’]SI dered [ Nucl ei ¢

Aci ds Resthegoouup 3yh AR HCIRRBHE The DNA
nmol ecul e @&m@a&@ﬂigcam h&;r@a}sardl@mprmﬂuumd paEnd sebtiahnedobyssynt basd zi ng

basec&oon 5rhql HH&' e't%ea%%:q_“l%% UENESngition and is capable of expressing
the polypeptide having the platelet aggregation inhibitory
activity and/or the platelet acdhesion inhibitory activity.

The "stringeni condition”™ herein can include the
conditicon in which the hybridization occurs in 2 x SSC

25 containing 0.1% SDS at 50°C and is not separated by washing in
1 x 8SC containing G.1% SDS at 60°C.

Furthermore, another example of the DNA molecule
(polynucleotide) of SY-001 includes the polynucleotide
comprising the DNA sequence having 80% or more, preferably 25%

30 or more and more preferably about 28% oxr more homology To the
most closely related one among the polynucleotides comprising
the DNA sequence of SEQ ID NO:2 or 4 or the complement thereof
and capable of expressing the polypeptide having the platelet
aggregation inhibitory activity and/or the platelet adhesion

35 inhibitory activity.

For the DNA molecules (sometimes referred to as modified



30 informati on of the polynucl eoti de encodi ng SY-001 di scl osed herein or
directly synthesizing the DNA nol ecul e corresponding to the nucleic acid
sequence encodi ng the am no acid sequence based on the am no acid sequence
i nformation of SY-001 (chem cal DNA synthesis). General gene engineering
techni ques can be 35 applied to this prgoduction [e.g., see Ml ecul ar
Cloning 2d Ed, Cold Spring Har bor Lab. Press(1989); "Zoku Sei kagaku Ji kken

20 Kouza 1" "Iden Kenk ho 11" edited by the se, Bi cal
Soct ety (TR SIS ERRUNE A1 A H AR AT B BT e oA

mol ecul e ohe8Y-O0eir sedametts yhayhthesheedgsited sapuiswi blit tios 5arexerrpl ify a
solid phase,synt fsfé%u #Qn%’n DY 1, P EB Tﬁ%k}tt%éi@eg?.oghe alLo,

synthe5|zer can ofr this Sy nt e pro uctlon of
t he DNA ndt@esihes oﬁfn@d@f@pybvhﬁh@%en@l@nglmé@m syPreshntiyaer kake kT e

speci f5i cal k r@&a@%ﬁ'ﬁ%%t&’y 1Q-prepar 'a%/%rc@h'é 1M@Ié(tf£<§lf@éﬁrbn
appropri ate source in DNA nol ecul e has been expressed

in accorW@W@Wt%%w%éparﬁépﬁéaréﬁd 1'31%9? é&hlﬁg‘ttgr@reépizéaléwﬁb from

thle Illbr af e Lkil%‘%iﬁ@%a@@djﬁﬁl@a??i@npim@cﬂ Bt & oy é‘p%ﬂScUc&rfﬂﬁ%g-?e DNA
nol ecul e D T rQc
: Sci ence, %ﬁéé’)l)ty o thY ?%ajf?'nje %85585185 ﬂtch(éogg %B? Yhe cDNa,

it is poscstlh)daf: wto@rcexemp)da ideynvarhens celhs tand rinssoesann twtmm@fd:heed)NA
o1 ect © LSt 004 g, expressed. and; G fured. oel| s darived therefrom in

particular, it is desira |vary and of- 20 Anophel es
stephen3|pwz@hpl%oiandas@m&nm@ﬁm@ﬁmg ABlB beerhenexrtadt¢ah and

| sol ati on. of: 404 %%%é@ﬁ]ﬁ&lﬂ@%ge@l5@&@@@@%@%@&%@9{5&&@I on of

nRNA, and e acqui SI’%I on and cl oning o can carried
accor danc® W Tht ¥ 34 h ddtsd PHetrdds, aﬁ@?ﬁéomnﬁﬁ%‘eam %‘FtS‘?lémaSCan be
produced tisé ngkphes sadii yassugt aﬂdegcab\lﬁ library of Anophel es stephensi

obtalged, DY SxiAet e SER AL AL RULL T, 0 LRE ST, AL

a phage Iimmwmdﬁa&éﬁ\lm)&e&}qma rgcohidéngbblre amino acid seguence

. of SEQ ID NO:1 or 3, particularly the amino acid sequences
(modified amino acid sequences) having one or more amino acid
deletions, insertions, substituticns or additions and the DNA

20 sequences encoding the complement thereof. The modified DNA
may be those which can detect the DNA molecule of the present
invention before the modification by utilizing i1t.

A homclogous DNA molecule te the polynucleotide (DNA of
5Y-001 or fragments therecf) included in the DNA molecule of

25 3Y-001 and comprising the DNA sequence of SEQ ID NO:2 or 4 means
a series of related DNA molecules having sequence homology to
the DNA sequence of SEQ ID NO:2 or 4 and recognized as one DNA
molecule family by their structural characteristics, and
commonality in their expression patterns and similarity in

30 their biological functions.

Such a homologous DNA molecule may be those artificially
made based on the naturally occurring DNA molecule (e.g., DNA
fragment cf SY-(C01l). Examples of this artificial procedure
include gene engineering techniques such as site-specific

35 mutagenesis [Methods in Enzymology, 154, 350, 367-382(1987);
ibid. 100, 468(1983); Nucleic Acids Res., 12, 9441(1584));



30 salivary gland nRNA, adding poly Ato the RNA, then collecting the RNA
with poly A producing cDNA using reverse transcriptase, and subsequently
addi ng restriction enzyne sites at both ends of the cDNR, which is

i ncorporated in a phage. The met hod for screening the DNA nol ecul e
of SY-001 from35 the cDNA library is ¥t particularly limted, and can be
performed in accordance with the standard nethods. As the 21 specific

ot hod, b ROsEL L] OrSXRIPLLLY e, TENgE LN kghg sonrespandi ng

CDNA cl one” 75" se munol ogi cal * screeni g Usi an-anti (e.0.,
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sel ecti vel ound to the objective sequence col on i zation

net hod, ah Ofé@%@lﬁh@%ﬁm‘cﬁ@%b«? ChemTW@Cprro%%r d§&d |1r?6 achibid.
hybr i ¢j zai g 0@3@©éh@¢9aboy@lé§c@emsoalzm @1@%@%&{@@1@@%0%@&0&23’

synt hesi z on the 10 info he DNA sequence of the DNA
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al reﬁdy olod B Ntk ciafi o6l 1adv ahtapen usi e ditlid taad bso lbfegsgbauesglzebgay ]
Furt hernore sense | an.anti.sense priner tai ne as on the
DNA seque%hosﬁlﬁ 36?% ?J(E)n eécrhotcﬁ LSKM?S;%W oy SDCoefr %?jocf‘rﬁj can’ eLso be used
as the priobesyfivheshzedbovengca e@cwmr@rc;ally aﬂ'dfrel.m (awcdreotices) used as
Lhe piobeol sodfigapastial DN U)oLl desd, Go 1aspondiend haskhe. phis

sequence o and corprises at | east consecutive preferably at
| east 20 @ohzbeed e DNALERI Fi6ice aprererabeptary| shain 3and onweatinge 20

DNA. The @@élédm@&hm@aw ldid erithhe éﬁ@ﬁ\@cﬂiggu§%\h@%§{zécﬁ'%%&m ecul e
of the present vent i on can be used as the lﬂf? nol ecul e of
SY- 001 |ss%5“i‘%<?n LT c%@?%??%%%dc Cf%c&:? netthod

[ Sci ence, c@@@leﬂ%ﬂeﬁﬂ@&ﬁhhnﬁtbe ﬁmmmﬁlylwsgdthém:p@cﬁElmlgllarstﬂmgh it is
25 diffic f . 1.0 brar. CE net hod

[ Rap |16? arr%&}l% |ca ‘5&?}&%&@%9‘% en&%g%%felil%(ﬁagﬁ% 994)1,
particularly 5' T@A@EW%W?MOfASE@rmNQHZ @r davhiclprisconRatpecifdad. Sci .,
USA., 8, SR984LP88) | eyndepeamloyead, siidably.-oB0The pid meinised for the

PCR met hod can be optionally desjgned based on the sequence i nfornmation of
the DNA mfatRie of SYIO01 TR ARENT na%nliﬁ%“a%%%ﬁ%éﬂ“? ater, and

synt hesi zssh yipegicTos danger W idy the ashandasdiaeidptnds otfh'ssgpzbmw- 1it is
al so possipl £ t G Use, MR AYLHANY £ SR RMOM 8ot 1imited to the DA
molecule having such a particular DNA sequence, and can have
the combination of optional codons and the selected DNA seguence
fer each amino acid residue. The codon can be selected in
accordance with the standard method. At that time, a codon
256 usage frequency in a host used can be considered [Nucleic Acids
Res., 9, 43(1981)].
(3) Production of DNA molecule of SY-001
The DNA molecule of SY-001 can be easily produced and
obtained by synthesizing based on the nucleic acid seguence
30 information of the polynucleotide encoding $Y-001 disclesed
herein or directly synthesizing the DNA molecule corresponding
to the nucleic acid sequence encoding the aminoc acid sequence
based on the amino acid sequence informaticn of SY~001 {chemical
DNA synthesis). General gene engineering technigues can be
36 applied to this production [e.g., see Molecular Cloning 2d Ed,
Cold Spring Harbor Lab. Press(19289); "Zoku Seikagaku Jikken



35 prinmer and T7 term nator primer) added at both ends of cDNA of a vector
plasmd in which the cDNA of SY-001 has been 22 incorporated as shown in
Exanpl e described | ater. The DNA/ RNA fragment anplified by the PCR
met hod can be isolated and purified in accordance with the standard

met hods, e.g., a gel electrophoresis nefhod. 5The DNA nol ecul e of SY-001
and various DNA fragnents thereof obtained as the above can be sequenced in

accordanc hitthen d g. X roc. Natl.
Acad. SC|$,W%%A1 74§H%§ Hal gg 990 gIwhig%$%§d%gr¥h%§%%%9n%%ethods in
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vector to obtain a transfornmant,” culturing the 26 transfornant and
col l ecti nEh?tlfé\]po’BPéEPPéé Y St sl AlahPeRB erxé%ﬁﬂsﬁeﬁﬂgl%lﬂctct?rréiaqcr‘? the?
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prokaryoti c, organi snms_and eukaryotic or%enl g used_as t he host
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Escheyd chb&??%hslgargéc%@ély ;290 ri?ﬁﬁge CK12 strain can be used. The

host cells 0O ukaryo ic organlsns ells fromvertebrates and
yeast. The fornk? X5l sGist ABFyS3BFAG| At RCOSDES! | étfﬁén?ﬁﬁﬁk%%e[Cbll

23: 175( 188 BdemMviary aBreelib e fhinesa dwnnsten cantha phizhydi 814 ¢ aci d
reductase of 8Y-001 is expressed and cultured cells derived therefrom.
In particular, it is desirable to make the salivary gland of

20 Anopheles stephensi which 1s an assassin bug the source. AllL
of the extraction and isolation of total RNA from the source,
the separaticn and purification of mRNA, and the acguisition
and clening of c¢DNA can be carried out in accordance with the
standard methods.

25 The DNA molecule of SY¥-001 can be produced using the
sallvary gland ¢DNA library of Anopheles stephensi obtained by
extracting, separating and purifying the salivary gland mRNA.
In addition to this, the DNA molecule of SY-0C1 can also be
produced using a phage library prepared by extracting the above

30 salivary gland mRNA, adding pcly A tc the RNA, then collecting
the RNA with poly A, producing cDNA using reverse transcriptase,
and subsequently adding restriction enzyme sites at both ends
of the c¢DNA, which is incorporated in a phage.

The methoed for screening the DNA molecule of SY-001 from

356 the c¢DNA library 1s not particularly limited, and can be

performed in accordance with the standard methods. As the



23 deletion line thereof [Proc. Natl. Acad, Sci., USA., 77: 4216(1980)],
and the |latter exanples suitably include yeast cells belonging to genus
Saccharonmyces. The host cells are not of course limted thereto. 5Wen the
prokaryotic cell is used as the host, using a vector capable of replicating
in the host cell, it is possible to sltably use an expression plasmd
obt ai ned by incorporating a pronmoter and SD (Shain and Dal garano) sequence

and an in%éﬁ%f?@m%%’)%(ftqg %§~J bi@%%'éo%)éﬁ{f%lEﬁe'lﬁ%E}ﬁ&ﬁ ;an,0f.10

protein s ST's at upsStream ene resent 1nvention so that
t he gene @aﬁobée%RW@S@@dcpﬁﬁAtﬁl@HQew ofelogtehdrubovennee®rcalgeneral |y

the pl asmds.sychy ags PEd- én@bam?ﬁ%é}?t (PBR322%, 1, PBER82S, h PPOI 25 ad)ch Q013

derived from Escherichja coil are often used. Wthott bei ng limted

thereto, khbwie VA AFSYISSHREL6ES fanthe Rﬁqﬁeﬁ%aro@eaﬁﬁ@é the TR
comersci a4 |yl &yaé | 1ebb ei yegt Ol otiSREt Aol @t 12X Pries Shdb $ Mt £ usd ng

Escherichia coi| inclu mer sham P CI a Bi ot ech) pMAL 02,
DNALL P2( NG B Bl BV OraBero Dt 1) Span s b A St e P co
pET- 21/ | almmztmliabg@m)mamdo@BAﬂdﬂl ecﬁmmatng’m)thezﬁbﬁ@ expressi on vector

when a vertebr ahe c&lébé su r? ﬁ\‘% h{l}%srtJ1 yncI udq tmtéocsheoé ya%o%l I, % havi ng

t he pronoter, aspI|C|ng SI adenyl ation site and
transcri pwwalelyntﬁnﬂ PYA isrewmme dh@mtcedla’t syhiehepbte@dmseid Dhé:hgaene of

the plr()esefﬁféf}%(%iéﬁrfotxoti%@ [‘5}3?9 %%%%ﬂceT@P%%e”ﬁNAfzﬂbrlté}fr‘ﬂé‘éfesaafboaﬁ origin

of replication if necessary pecifically, exanp of the expressjon

vector i nW%d%N%SWH%‘Wl?I\/%f S‘Cé@@l @%Ithe 1fr%‘zﬁrit98tl})ﬁr%|8rﬁgreéﬁyearl y
pronot er @t HMIES é&h&d@@dﬁ@ﬁht@gé&h@sﬁ@%l:ﬁméﬂt@ﬂé Yalsoied e .known
vari ous Vv orhs can be used é1rﬁ) S ﬁom*rerm al 3[1% avai l abl e, vectors
used for @bﬂt R s BH S Stefi Usi ﬁ@ ?Heaa B eef TRt Jtnl%i vectors
such as pEGHH Nn pEE-PNE eé]qoanceci'ﬂ)fomeﬁ\ﬁcm pa¥ajt rtdlgehNAamdl@cm&ﬂ/ Hi s

I I HT
(G DR A AT el bl ey SRS VT Ve PP S Sty
pMT/ Bi p/ V5- hi s T{haq\mm o@@mlemrld@ﬁ nseed eel Fhe %obﬁel%e@ﬂ%rpazﬁrlatlhe
i nsect cebip lriudl&ad?;QLSﬁésh' @olr@estbneseaPtbfvha EKP@CBEQ‘A%@% yeaworooiTakar a)

in which c SY-001 h s be i ncor porate peC|f pressed

product oF™ RETEFase SEnVEHtt o EARSBEGorSi Ui By et holtme

- bacul ovi rus cexpleessiion watmdimnmpo:hfemmmats\rea@t haxdsrmrr:utlve

20 DNA. The positive clione itself for the above production of the
DNA molecule of the present invention can be used as the probe.

When the DNA molecule of SY-001 is cobtained, an
amplification method of DNA/RNA by PCR method [Science, 230,
1350(1985)] can be suitably used. In particular, when it is

25 difficult to obtain full length ¢DNA from the library, RACE

method [Rapid amplification of cDNA ends; Jikken Igaku, 12(¢&),
5(1994)1, particularly 5'~RACE method [M. A. Frohman, et al.,
Proc. Natl. Acad. Sci., USA., 8, B998(15%88)! may be employed

A suitably.

30 The primer used for the PCR method can be optionally
designed based on the sequence information of the DNA molecule
of 8Y-001 demonstrated in Example described later, and
synthesized in accordance with the standard method. 2As this
primer, it is alsc possible to use DNA portions (SP6 promoter

35 primer and T7 terminator primer) added at both ends of cDNA of
a vector plasmid in which the cDNA of SY-001 has been



5 incorporated into cultured cells BmN4 or |arvae of sil kworm (Bonbyx nori)
usi ng nucl ear pol yhedrosis virus (Bm\NPV) of silkwormto express, and
isolating froma culture nediumor a silkworm body fluid by chronat ography.
The expressed product of the present invention can al so be obtained by
incorporating 10 the cDNA of SY-001 i rt% the nucl ear pol yhedrosis virus
(AcNPV) of Autographs californica, expressing it in Sf9 cells of Spodoptera

frugi per dﬁnetsraatﬁaeeal §s0§hgﬁhcbﬁpty§hﬁlé" dedndhhdkemse purifying froma
cul ture supernatant_ by chronatography. 15Specific exanples of the

expressi on vectore il Rife %é‘éiéfte“@eﬁfﬂpﬂéfﬁgﬁdi’fést}t%e’cﬁo@?tbﬁﬁl G J5AMB2

[Proc. Nathol4e€ad. arﬁcpum@%éd 18Qicchrk@83)] whaw v thenpkesBieihdar, acid
phosphat ase gene. Ef rrfl es _of the comrercially available expression vector
€t nt }6‘@%

for the yRast: cdlf BEkr pRReZE AVt ToYen)  and pPl CZa 20( I nvi trogen) .

The pnscérmt er |ﬁrmtbmarrt¢peﬁ@1é yofhlmtce@jl ANy & ikact @Npumr{a]glmgisng to
enus SC rc a.sS use as t.h oSt 1t to rerer use
STt ophobErtfok LS REs &9 fie Jo%te b bR BOSRLRLE: ! I Ml Vo
PL/ PR pr owrntlertha/\ysetmnz&rtdtetehdmstd bel gngsa oo dgenysmBabbhl (ByoSPAlatpr.onot er,
SP02 pro”ﬂ’é&cﬁms%’gfp pﬂié’ﬂm eﬁgan%g@ﬁéﬂﬁﬁo%f é’rﬂ%@t&ﬁbe\yk‘a%é%&?’ea“ I's

used as the OSS|bI e fo suita %%D onot er
pronot er, M@@@@@)me’ﬁmm@@bmﬁér 991 He0) |} @ Sﬂhwlmet%ﬂrf&blfe pronoters

when fphe animetccel '§vé’§§é’b§§ éé‘&u@r@éin O.are the pronoter derived from
5V40, the r onot er ¥ retrovirus, netallothionein pronoter, heat shock

pronot er, bt%?@d&t%%&?nﬁﬂélﬁﬁtr&d pé%u’ﬁFb%tcefr eéﬁéetsﬁédl PReIUGH&T t he
i nsect cetmel§r@§@1dta5nteﬁneth@lst it is possible to exenplify pl0

bacul ovi rus pr ter I dri er. and the ression
vector of the g& i) 5%% éggtrqsiﬁl-(%ogggén %%%t‘%égﬁor?oéic?% ﬁ\f% s )ljtgl on
prot ei n chmvdet preferabley casédy aR8 Speely irvrakatyl és af Lahge \ﬁemmtt i ncl ude

PCGEX 4 %PrQQ§9@Qet§%?PéQ§§ISbﬁgdﬁéttg the D%%}ﬁileaﬁge oF t e rotein

f usi onpr ot ei nw ut at hi on- S-transf erase ucl eoti de
sequence %Qf?‘?%%fbbfh‘al%lt M HRBAFRY SCTEREHCE Chfrtétfelch"atciﬁ é%l%ptl de,

\r/]\hl ch hﬂr@@léé\@l@w eysioon andatberseecetiian ebmihba Pohypapiidefimem the
ost ce

bl d.a | ead
cequence. AHEkTeERIadke PRAFIE ritd Kert Cadonoss TheRaTStidiy tag.
hi sti di neR¢sag)Goren.g. 13t®errﬁgﬁl (aeBAln Pagci Midthe é‘:a:sel ofcihe UBRanidfal cell

used gyor £ 4y ﬁi’éd % Pat' o rod&a&@%cﬁ%ﬁ%ﬁgmﬁé% r% h?%gk&tt be dacteri al

host.” The mnet cin Sired expression
vector) iP®S¢he hb%@n@ectft Ceﬁ‘t’dbtehé)br*t?@tlﬁ@@ b&irpreparlng a recombinant

DNA (expression vector) capable of expressing the DNA encoding
the desired protein in a host cell, transforming the host cell
with this vector to obtain a transformant, culturing the
256 transformant and collecting the cbjective protein from the
" resulting culture. ‘

In the producticn of the expressed product of the present
inventicn, any of prokaryotic organisms and eukaryotic
organisms can be used as the host cell. For example, the

30 prokaryoctic organism as the host may be any of Escherichia coli,
Bacillus subtilis and the like generally used. Suitably,
Escherichia coli, particularly Escherichia coli Ki2 strain can
be used. The host cells of the eukaryotic crganisms include
cells from vertebrates andgyeaet. The former examples suiltably

35 include COS cells from monkey [Cell, 23: 175(1981)], ovarian

cells from Chinese hamster and a dihydrofolic acid reductase



transforming with this are not particularly limted, and 15 various general
nmet hods can be enpl oyed. The resulting transformant can be cul tured
in accordance with the standard nethods, and by the culture, the objective
protein (expressed product) encoded by the DNA nol ecul e of SY-001 desi gned
as desired is expressed and produced 2@(accunul ated and secr et ed)

intracel lularly or extracellularly or on a cell nenbrane in the

transfor e ;on Msed, hiore the, ol t wes,, vardzoys 7medi a
commonly used can Jbe op t| onaII sel ected ‘and used depéndi ng on the host

cel | enpléyed!1he bul%r@ﬁ' et leant &l 5 b%‘(@ﬁ?lrﬁ%oﬁl&ftak&r}’délnctlh’éiezyeééﬁdl tion

sui tabl e 011 grewWoh@hdt fe J2ests 68kbharomycedhe ToPressed 1nr08bemot
(reconbi nant protein ) of the present invention obtained in this way can be

separ at e AP Ped s £+t By VAt $ gt separ ati on mani pul ati ons [ see
Bi ochgm stry DafraerBagie Ipirok@;g@tlblé'éllﬁg udstl edithomdst, prdintg rg 30

bl hed Tok K Do J 1980: h . 25
Bo7a( 1956550 i CAp Aot LHBSEL a4 31 §59) 1Ot 199 2 gt 18 Fotyetast And
chem cal *trtatsun&aabés tmI@eslaneeixpresmorS@dIasmetihmmlbff|l@ajd13p_dnﬁﬂlm§§e usual
treat nent ARy . | eatiIel{ SalIG U oDt A 0Ll iP5

cen ri oc

pr eci pl taeil ngagen at1 on, osnot cation

ul trafil tmtton iomréoden | (gui d OHFONEECHHARY f26 ek ndd imdlisaulcdr si eve

chrongt ogr aphy; r(g§¥n1{ﬁé&tsi@té‘@r\)p8@1b§é}ﬁ RY4 %§f5é}r@t&grta]®>pré§aktexchange
chr omat ogr aphy, i ni t chr omat ogr aphy and hi gg erfgrémance | i qui_d
t

chr omat ogHEfHYE ¥ HPISE) th ﬁFa"r%lg?nﬁn‘aa%@r?oPﬁEF?ﬁ f V9RECE- 28
particul %Hé’a@b@f&ef@ﬁ@r,@%h@@a&mwﬂm&eﬁléﬁm@:ﬁfslul’c‘clhta/s phremabogr=Ipid2 usi ng a

colum to e of. SY-0 s.b b

When t he Wclp%%%é ﬁgégflg 83@@0% drerl es?l?%m% Es%eﬁ%“g%g%.%‘? e to use
t he DNA segquerfierofsklde mthotemm@fllﬁYt@@ltmerstOSE@le N@RLousn t he
Seqquce“véétéfseééﬁ POSSL Pl £,48. O@EJ@EQFSY %ek%%tco%ﬁéggﬁaQQQ use the

codon " for each am no acid resi due as re In the am no acid
sequence afaiShaldla, vawedr o R t £ of 3Th e 05 = oebf%%ﬁnﬂlh’és”iﬁ t he anino

acid SeqL@é‘&l@efﬁclﬁ@Q'cfdedlﬂ&lﬂtée%iﬁﬁ“4MHr@3:sHaﬁSBh&tﬁ@c1§l&ll&iﬂéﬁh)QI’
addi ti Onrﬁﬁ/]%;l ous thkl%(E Nsucglngfa Oig%m i'é‘aﬂé"geﬁﬁshﬁ G‘E'ifrj bed above

can be e
pET- 21/lacq(Inv1trogen) and pBAD/His (Invitrogen).

20 The expression vector when a vertebrate cell is used as
the host include those typically having the promoter, a splicing
site of RNA, a polyadenylation site and a transcription
termination sequence located at the upstream of the gene of the
present invention to be expressed. These may further have an

25 origin of replication if necessary. Specifically, examples of
the expression vector include pSV2dhfr [Mol. Cell. Biol., 1:
854 (1981)] having an early promoter of SV40. In addition to
the above, commercially available known various vectors can be
used. Examples of the commercially available vectors used for

30 the expression system using the animal cell include the vectors
such as pEGFP-N, pEGFP-C (Clontrech), pIND (Invitrogen) and
pcDNA3.1/His (Invitrogen) for the animal cells and the vectors
such as pFastBac HT (GibciBRL), pAcGHLT {PharMingen},
pAch/V5-His, pMT/V5-His and pMT/Bip/V5-his (Invitrogen) for

35 insect cells.

As the vector for the insect cell, it is possible to



(5) Expressed product of the present invention which is active conponent of
phar maceuti cal conposition of the present 20 invention The expressed
product (and the same expressed product used for the screening nethod of
the present invention) of the present invention which is the active
conponent of the pharmaceutical conposi4tion of the present invention can be
25 obtai ned by the gene engi neering techni qgues shown in the above (4).

The i nhi bé%%f.ﬁl?f IVEL %, 06§ PEs th%s?ﬁai?éi)gr%a Qﬁ%&H%DWAeé?@YJUMen“ on

on the platel'et aggregation 1s i ned atel et

aggr egat i ons |Wrbitﬂ@@ypaé@mﬁt y Beddiselgor gbs@iyEsd ses Pﬁ@d%‘b@é (1).

This inhibhd ofYe 8kt Vityesahohe-doties nanead ddy aﬁgpqrr&qmdm@ tre pl atel et
aggregation test nethod publicly known,

: ar
deternlna??%##?%&?ﬁﬁi%ﬁp%9ﬁ§ﬁﬂﬂaF§PEPrﬁVbWhﬁF%%ﬁéN%ﬁﬁbﬁgugﬁﬁgh%%éﬁe“

turbi di I”ﬁﬂict@r;bd%ﬂ@ﬁt?cﬁrﬂx?@@ @mmzeecplcadlelﬁtar@g@rcﬁgqrmtﬂe F5Maracworm .
particul ar the platelet a ation i |tor activi expresse
product of %/’FII%V rBRERt FRVRALY ‘%“'g 3‘fr}hee lb‘?sdt%lvétrufgg%aﬁ{l or?efcan be

det er m neshi Bineb evad alatgt dpys, naaslursmgatimglmm aotuflherplateleh @aggregati on
by the ad f, t | .ate] et romthe
human blog'JL %é?#ﬁlx} eggﬁgg %? é@%géggﬁ%#Q%V? u3|ré?%%gggqﬁﬁﬁgléinetrlc
| i ght -t r a®¥s ridhe Eﬁgéepltal@‘i’@ltlta@gtc@@oﬁé@@rb@ ma@aleﬁubatumnmamlawel et

aggr agat i N I LEOS Y- 6 &4 qr&fo §?(eqg}cfé%oﬁ%h@d%b%ﬁ%tvﬁﬂ% egahjEan curve.
The inhibitory activity of the expressed product of the present invention

on the pl&t efefoanRels oﬂa%%f@w%w@weﬁﬁwllﬁew& %r&el&%@ﬁ

adhesi on S;Ekbtﬂcﬁ}bt@fa/ ﬁﬁ&g)!péifdé o€ TaMhidils tde m.aﬂﬁi;eltu@cﬂweﬁ Orhntdo
col | agen) crlb in the bo h|b|tory activity

can be det %W%%%I Ii"hrja %Jor?%la C?vaﬁtcﬁut 8%%@&1 % he pl atel et
adhesi on ¢lorow tagermppybl i cly known, by the determ nation nethod of

15 t thp' at el etg p’ﬂed&%')@exsapﬁgg'@ﬁgféﬂe@g}%%ﬂeﬁrmeeﬁewf%r@@ﬁ%égs&

(Bl O RAD Labor at'orie articu | at el et "adhesi on

i nhi bi t or§eketisviegdats the %9@?%&%5&%? b?rQ%eNﬁﬂlése%@aiinv%ﬁtwon on
the plat ew@i 2adbesi pmod ) pabkz@gg&r@@r&@oﬂ@ieﬁwmgndsgﬁaeaabt@t@d by
measurin I%{ével of the Iatelﬁﬁ adhesio to co _% ggdltlon of
the plat iIF FREgSTES A rEnft Rd ﬂgﬁrﬁne’éﬁ”é%ﬁ 3r(ﬁ“t €=eCtp‘?re éiice or
absence difhé\ymét usé g ihel ite prEREd n(assiayrddgdn) ardl gdllcldcat i ng t he
plat%let Sl 0 égplbltory activity of SY-001 fromits platel et adhesion

curve. e coﬁagen binding ability of the expressed product of the
present |nvent iBre areatet eoliaget Fardilsglias vhd igdmecas Weenned for the

col | agen @Aé@@f\ﬂnﬁlméwﬂ@l@g %o §¥n991E§>¢M§1&91§% agen) 2 of 19y,

described in the above (1).” Thi S col |l agen bi ndi ng abi I|t can be det er ni ned
in accor den¢é MPER-Phe ttOeEFe%rﬁ]%%fﬁé]cFeo’FrYHEo%? aget IbPhe'ng=publiFel y
known, e. ;gmmdlyeatheade@mmm; ebchetdwd efr the mﬂmgmn@t@ﬂl ngihami ity

usingza Merp BLale Reader, wiif an.gbsor banes change. ot (405 41g0mc,

Mor e gen ndirng abi 'ty © expressed prdduct of
t he presem&tn]? W:emrtqm @rmdt héecbikam preferable. When the yeast is

used as the host, it is possible to suitably use pHOL promoter,
PGK promoter, GAP promoter, ADH promoter and the like. The
preferable promoters when the animal cell is used as the host
30 are the promoter derived from SV40, the promoter of retrovirus,
metallothionein premoter, heat shock promoter,
cytomegalovirus promoter, SRo promoter and the like. When the
insect cell is used as the host, it is possibie to exemplify
pl0 baculovirus promoter, polyhedrin promoter and the like.
35 As the expression vector of the DNA molecule of SY-001,

an expression vector for a fusion protein can be preferably used.



35 binding can be deternined and eval uated by measuring the |evel of the
col l agen binding ability of SY-001 by the addition of 28 SY-001 at given
concentrations in the presence or absence of collagen using the mcroplate
reader with an absorbance change at 405-410nm and cal cul ating the col | agen
binding ability of SY-001 fromits cold5agen binding curve. 5The conposition
of the present invention is useful as the therapeutic agent or the

prevent | ve,agert . for ec pashol ggl eal gondid ons subsedieni. g the di seases

and the c |ca i ons reo g., acut'e coronary nyocar di a
infarcti WPW%W@IaSeWb@IfUﬂx}OnC@W@’Wm antbrglaitaiﬁmqmc&ﬂtmﬁn%ﬁﬂr@ﬂeal 10
scl erosi s(zépchem c cerebral infarction, angina, venous thronbosis,
hypertension, pul monary hypertension, cerebral infarction, pulnonary
infarction, carfti &8°fRp}UReseriphie tEgLePERaFOTER IRAT Y LOUDASERADI d

henor shages qeaUsed by nkhes f1oFrdBbi 9Repk : HAT afbus, ﬁl’el@@b@h@%xgmégél@n
|nh|b|t0é%§$ ivity 15 of the expr prodgct of the res?g j nvention on
n

ssed
t he pl at F@&&?F&ﬁndﬂ /'dre gyﬁﬁﬁFéﬁﬁt LSRR 54sed Yordri si ng
the expr %S@ﬁhkpl@duoéx@ﬁplm pr@ﬁﬁrﬁtdﬁw@mxﬁ@m@anmelaaﬁeyesaqmm@@ent The

t ft t t f t.h t f
The thr onE-T G BT STE Lol 20 PTCA Bhd° SHARESH abi e aidh S o event | ve
agent of rest ehios: stafit erephaci hgmehelst &énin byagniol dhagcelsies dfy thappl yi ng
thls&?n o, SrPeddl ng. tgééd'@o&h?hétﬁﬂﬁlfﬁégkgon(g% chemcal. synihesi s of

SY-00I which 1's acti Ve conponent armaceut i cal conposition of the

present|Hﬁkﬁﬁ@Rﬁﬂd6253ﬂW@[ﬁﬂ%&ﬁﬁﬂﬁhé“ﬁgw 001) which is the active
c;)rmogent of thgxegm@{tﬁ%{etfwrcalhtgﬁane% I@z@eqieémedpr&%érﬁbimtm%n can
al so be produce e general chemc sis nethod in_accardance
W th the ARG SRAA SERGEREE. FREr ThE SISt S0 | B 1S 0Fe3E Hhd ot hod
includesumﬂﬁsﬁhxmquheits metirodsrby n3@ gaustaduld:qui dlphasedpetahad or
SO|I 5ph {‘é%ne ﬂgf gy thmé% %J&gp_inplude a so-cal |l ed
stepw'se é?onga each &mino dcid is sequential l'y

synt hesi zed an@%@ﬁéuéﬁénﬁytwﬁ@@@ngaﬂéw lve Lehaied B dk e drcagivent

condensaty} o, mihed dW 6l thicagnenhs SoMpPEs st sy erdle ap 'B%E%%eaC'dS
are synthesi zed and then respectlve fragnents are cougled SQ

y be
synt hesi 28 i t e~ dREee heFeorct) 291“30‘?1“1 Y cbRBensat e St ﬁo&%grrpl oyed
for the peptide s3udimsds can a:leSeQ_ﬂ)ﬁi persf Ofel?@(ielsl’SeaBCQIrdﬁnQﬂrdMLid@dt he
standard t hod Exanpl es_ of th ndar ds_can .incl |de
met hgg T K¢ Slaa‘c1—ie anﬁiy?je atet )c hl(l)rl raceﬂ)&gﬁ oo RS e|Live l%st
met hod, amr om omtcr&)"lnl amghlyehe tirort reetthed s f2 iDRPA .

(di phenyl phosphgr Xlrﬁ‘éiiij@ﬂq%égp‘i*o%% "’cﬂ%rte' V@arious media commonly

(1- hydr oxybenzotriazol e roxysucci nam de,
N- hydroxyl@%@@@obﬁe@@tma L &CHGEHeT dBy ietabdgpgnding on the host

cell employed. The culture can also be carried out under the
25 condition suitable for growth of the host cell.

The expressed product (recombinant protein |} of the
present invention obtained in this way can be separated and
purified by various separation manipulations [see Biochemistry
Data Book II, pages 1175-1259, 1st edition 1st printing

30 published by Tokyo Kagaku Dojin on June 23, 198C; Biochemistry,
25(25), 8274 (1986); Eur. J. Biochem., 163, 313(1887)] utilizing
its physical and chemical natures as desired.

Such methods specifically include usual treatment of
rearrangement, treatment (salting out}) by a protein

36 precipitating agent, centrifugation, osmotic shock,

sonication, ultrafiltration, various liguid chromatography



Wodwar d net hod. 10Upon the above peptide synthesis reaction, the am no
acid not involved in the reaction or the carboxyl group in the peptide can
be protected as | ower al kyl ester such as nethyl ester, ethyl ester and
tert-butyl ester, and aral kyl ester such as benzyl ester, p-nethoxybenzyl
ester and p-nitrobenzyl ester generall46 15 by esterification. The
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pl atel et agoregalion |nh|b|tor for i nhibiting or bIocking the condition in
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component of pharmaceutlcal composition of the present
20 invention

The expressed product {and the same expressed product
used for the screening method of the present invention) of the
present invention which is the active component of the
pharmaceutical composition of the present invention can be

25 obtained by the gene engineering technigues shown in the above
(4).

The inhibitory activity of the expressed product of the
present invention on the platelet aggregation is the same as
defined for the platelet aggregation inhibitory activity of

30 SY~001 described in the above (1). This inhibitory activity
can be determined in accordance with the platelet aggregation
test method publiciy known, e.g., by the aggregation
determination method of the platelet-rich plasma (PRP) using
the turbidimetric light-transmittance platelet aggregometer.

35 More particularly, the platelet aggregatiocn inhibifory

activity of the expressed product of the present invention on



15 artery) or an aggregation ability of platelets is facilitated in the

bl ood vessel, or the condition in which the danage has occurred in the

bl ood vessel and the platel ets excessively aggregates at the damaged site.
The pharnmaceutical conposition is also useful, 20 particularly as a

pl at el et adhesi on inhibitor for inhibiding or blocking the platel et
adhesi on to substance as an aggregati ng agent, such as collagen in which
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pharmaceut | cal conposition of the present invention has the inhibitory
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I nc| bé@Qﬁ&@%éﬁo@%&é@fﬂi%e Bam! 8% Fﬁetgfa éf UESqIeOMPEL SiNg these
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of the pl’ esent nvent| (o} 0SSl at or even
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t hereof, c?e:glnecmf%qa'f:g'eaéoiPé@ér‘?tﬂﬂﬂlnﬁeégbiﬁk e(@QA | - 0eRr enhgsard eri al

obstructlon arterial sclerosis, 1schermic cerebral |nfarct|on angi na,
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30 method of the collagen binding publicly known, e.g., by the
determination method of the collagen binding ability using a
Micro Plate Reader with an absorbance change at 405-410nm,

More particularly, the collagen binding ability of the
expressed product of the present invention on the collagen

356 binding can be determined and evaluated by measuring the level
of the collagen binding ability of SY-C01 by the addition of



35 cardiac failure, nephritis, renal failure and subarachnoi d henorrhage
caused by the formation of thronbus or enbolus. 32 According to the

pl at el et aggregation inhibitory activity and/or the platel et adhesion
inhibitory activity of SY-001 on the pl atel et aggregation and/or the

pl atel et adhesion, it is possible to ptevent the thronbus formation upon
PTCA and 5 stent placing and prevent restenosis after placing the stent by

enf ol di ngstheophat n@f@é&&l@@hc&%méﬂsoqnofthteheregeﬁeet ol:né(l%éﬂa@é‘ dy,
applying it_on or enbedding it in the stent itsel
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accept abl eoeéhtsonhesebsquxatrptestbé @mehaeesaamd i o Lmtenpfomezmrts al kal i

metal saltg.such as gSOthﬁlzmet 4 r‘ﬁﬁ%yﬁ&f&ﬁ@”}n 8@'a§'d':ﬂ'gﬂl m%agﬁ%% bar i um

and amonium al kal'i” €ar t sal’'t s" and anmno |um sal t es€ salts
can be pregteksain ea@@d{leahcecwfmﬂce harseshdar @owthedd- onThea Bboiie lsal t s

furthey ipeludesnon-toxigentsd @ddigdon salkhscebbai negnbynthe v&aatd on of
SY-001 or_the exEr ess?‘d product of theL resené‘éyl nvention with ar}?ﬁ
e Ve 25

appr opr i at BT gPga YPREEGRAT-C ac P I MERamY| L&/RST Y 4o8pr 5%
non-t oxi ciatadcatidn| i saldsy |1ncfbmde1hydrmmma deilhydr absmnd dels sul fate,

bi sulfate ﬁgft aftaﬁlu(?:xalﬁt;& S %Ia 5‘5918' rrh%urate a@? Late bce%zoate,

| act at e, “tolfuetiesul’ron osylate l‘ate umar
succi nat efoma@t:mneof sul fomat e ongleytb@llaltse basbbebamlelbb*emzemm\fndimt e 30

and napsylat gne expreﬂ‘s‘f‘ec{)hﬁEH&G@Ht b%a|thf‘e0@9<§ééﬂ@nlﬁire¥19§oﬁr eeMne
invention s prepared into a pharnmaceutical fornulatjon form by making

SY- 001, t%a*e%‘? sGEd pPBELER GPIRE BPEsERE tRAFENEIE I ﬁ@%e&itort her eof
the acti veoxapﬁp@ne@tth@r@kmﬁ@dnmcﬂl@ omhaheapeesmel lyveftestiage anmount

thereof toGetNS M L1201 8RP" O AL, BRI FRSEUL Gal LGaLLLR Qe dl et
is alsc useful for the prevention of the thrombus formatfion upon

20 PICA and stent placing and as the preventive agent of restenosis
after placing the stent by enfeolding this by, applying this on
or embedding this in the stent itself.

{6) Chemical synthesis of 5Y~001 which is active compcnent of
pharmaceutical composition of the present invention.

25 The polypeptide (SY-001} which is the active component
of the pharmaceutical composition of the present invention can
alsc be produced by the general chemical synthesis method in
accordance with the amino acid sequence information of SEQ ID
NO:1 or 3. The method includes peptide synthesis methods by

30 a usual ligquid phase method or solid phase method. The peptide
synthesis metheds include a so-called stepwise elongation
method in which each amino acid is sequentially synthesized and
bound one by one to elongate the chain and a fragment
condensationmethod in which fragments comprising several amino

35 acids are synthesized and then respective fragments are coupled.

5Y-001 may be synthesized by either one thereof.



33 As the pharnmaceutical carrier used for preparing the pharnaceuti cal
formulation, it is possible to exenplify excipients and diluents such as
fillers, thickeners, binders, wetting agents, disintegrants, surface
activators and 5 lubricants. These are optionally selected and used
dependi ng on a dosage unit formof th&€%esulting fornulation. The
particularly preferable pharmaceutical fornulation is prepared by

optional |y using variQus 4:ngr fﬁg!:ﬁ@&semp% ed §ﬁ§t{>}{3é %'eé%&deasbgﬂﬁ%ﬁadj ust er |
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L-am no aci ds, saccharides_and cellul ose derivatives. These can be 'used
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conbi mat i @athbhe staabi |bi<i(d@1flcbﬂile agli veccpmanent wschedf hen enhamced in
sone case dis t partlculﬁrly l1mt “tﬁﬂg any of

o yci o LHLPRPRELENPEPARF A0 BS hnd THE I ke fny. BECuSeH
sacchari deég- hyérn@ybpazbtcmhaong,llnlted For exanpde;x yponosacaiatd des such

oo el o B-nRRgnes ABLASEAS S 25 LALEL 956 SHORD) 2 X" Bha | ond

manni t ol di sacchari as sucrose
| act ose, ﬁ@pygacdhaﬁtheé such as dextran, hydroxypropyl starch, 25

chondyi tin sul§ate +adahyak ge%'l@eagyr%h@g% &i% vatives,d Q%&ﬁgfa&@f‘ be

used. The surfactant is not particularly limted, and any of ionic
sur f act anPSt amd Hoied blmt@esﬁ?%%‘é%%% tdEnCBHEDDEEY ITSPECHR it eGPt B

t hereof i pehudeppot yoxyetRyl eher gh¥oole 3@ sotbhtzamat kyl cesker, dased,
sorbjtan est er, bas

pol yorvet pylene. sLiol. eLler, basad. barly Langpngacyl cect ec, basad Ty fatty
parti cul agkyet} m-tedhdbideizodl ¢stesendet-hyl cedbah g gster generally
o e o e o 1 col i gse ana the ke
can be used. he hydroxyl group in the amino "acid ‘such as tyrosine
residue having a functional group in the side chain may be
protected with acetyl group, benzyl group, benzyloxycarbonyl
group or tert-butyl group, but is not always necessary to be
20 protected. Furthermore, for example, guanidino group in
arginine residue can be protected with. an appropriate
protecting group such as niltro, tosyl,
p-methoxybenzenesulfeonyl, methylene~Z-surfonyl,
benzyloxycarbonyl, isobornylioxycarbonyl or
25 adamantyloxycarbonyl group.

A deprotection reaction of these protecting groups in the
amino acid, the peptide and the polypeptide which is the active
component of the eventually obtained pharmaceut;cal
composition of the present invention, having the protecting

30 group can be carried out in accordance with the methods commonly
used such as contact reduction method and methods using liguid
ammonia/sodium, hydrogen flucride, hydrogen bromide, hydrogen
chloride, trifluoroacetic acid, acetic acid, formic acid,
methanesulfonic acid and the like.

35 SY-001 obtained in this way, which is the active component

of the pharmaceutical composition of the present invention can



34 An anount of the above saccharides to be added is about 0.0001 ny
or nore and preferably about 0.01 to 10 ng relative to 1 kg of the active
conponent. The anpbunt of the surfactant to'be added is about 0.00001 ng or
nore and preferably about 5 0.0001 to 0.01 ng relative to 1 kg of the
active conponent. The ampunt of human 2erum al bunin to be added is about
0.0001 ng or nore and preferably about 0.001 to 0.1 ng relative to 1 kg of
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The pharmaceutical composition is also useful,

20 particularly as a platelet acdhesion inhibitor for inhibiting
or blocking the platelet adhesion to substance as an aggregating
agent, such as collagen in which the substance which induces
the adhesion with platelet in human blood vessel (particularly
in corenary artery, aorta and cerebral artery) or an adhesive

25 ability of platelets is facilitated in the blood vessel, or the
condition in which the damage has occurred in the blood vessel
and the platelets excessively aggregates at the damaged site.

The pharmaceutical composition of the present invention
is useful as the therapeutic agent or the preventive agent for

30 the pathological condition subsequent to the diseases and the
complications therecof, e.g., acute coronary syndrome,
myocardial infarction, cerebral embolism, chronic arterial
obstruction, arterial sclerosis, ischemic cerebral infarction,
angina, venous thrombosis, hypertension, pulmonary

35 hypertension, cerebral infarcticn, pulmonary infarctiocon,

cardiac failure, nephritis, renal failure and subarachnoid



5 categorized into oral agents, parenteral agents, nasal agents, vagi nal
agents, suppositories, sublingual agents and oi ntnent agents dependi ng on
adm ni stration routes, and can be conbi ned, nolded and prepared in
accordance wi th common nethods. If necessary, coloring agents,
preservatives, perfunes, 10 flavoring 3dgents and sweeteners and ot her

phar maceuti cals can al so be contained in the pharnaceutical formnulation of
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t he 30 adninistration nethod, a treathnent Eerl od, the age, the gender and

the ot her VRbHuitS g 36T 1VReCPRRTRM t 18t BPRYMAFEUFS CRLf AR &t Mat t he
dgse ig S@feﬂim negle sent hﬁﬁvéiﬂ@i@ﬂ}}wﬁ e t:ihﬂl:iazlﬁzjtﬁd@ cormionent dkrs tthfpi)cgl |y
about 0.01,ttg,to 10 r ef er out, Q. i 1 ng r ody
werght por- g LSl SrRdRE EREHY et SebPst By BRG &g nto one
to sever aks¢d nesr pelne dayooedine erfri thenidseas@ms (@)l Bk ernitiy e

substl%ncegla(@@p?{ %tg)grte%a}ft%inl LA@pe: kﬂeiﬁg%%etagehgg&xn% the &%Ilg;}egglo et

aggregation_and/ or the "pl atel et adhesi on. present 1 nvention
provi des $hel if8t RédsH6rLB SotidenpAyaeaadrdat £Eehp6GRas o6 FciVittate the
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platel et yessel, peripheral arterial vessel, peripheral venous vessel,
renal arterial vessel and hepatic arterial vessel.
According to the platelet aggregation inhibitory

25 activity and/or the platelet adhesion inhibitory activity or
the action to inhibit the platelet aggregation and/or the action
to inhibit the platelet adhesion in the target cell, which the
pharmaceutical composition of the present invention has, it is
possible to treat or prevent the pathological conditions

30 subsequent to the diseases and the complications thereof, e.g.,
myocardial infarction, cerebral embolism, chronic arterial
obstruction, arterial sclerosis, ischemic cerebral infarction,
angina, venous thrombosis, hypertension, pulmcnary
hypertension, cerebral infarction, pulmonary infarction,

35 cardiac failure, nephritis, renal failure and subarachnoid

hemorrhage caused by the formation of thrombus or embolus.



15 aggregation inhibitory activity and/or the platel et adhesion inhibitory
activity in the presence or absence of a subject substance, and sel ecting

t he subj ect substance which affect the platel et aggregation inhibitory
activity and/or the platelet adhesion inhibitory activity as the agoni st by
conparing the 20 neasurenent val ue in ¥%he presence of the subject substance
with the neasurenent value in the absence of the subject substance.

The level of thecqbaiel ttcﬁ%eﬁ@ﬁﬁdtﬁléﬂ"‘m@ﬁe@’fa}tl@@ﬂ IiQfh iGAR J3§ obt ai ned by
t he pl atel e gg i on |nh| n ratﬁ cal c d, fromthg, asurferrent
val ues ob‘?ﬁ heé ?q?w‘ﬁ{%eth?s Giditmet! FélPPgh‘P hehY (3 ante! Y dtfel et
aﬁgr egonese+00 B/ﬁme%lpea@maclellaltl a/ggaté@ﬁwmaanﬁmtl’&amblaelenstcmiﬂeeﬁmed U?I ng)
the syrin W|t t anticoagul an a t he n atel et-r S PRP
2 or apar S8 1 BAPPHE Bor? dOret naPe hR by RRNP R REr Bt TaE Bt on of
purififed SYe@OlplaeMmipusidy p&@vwnﬁsmlewednbaiﬁ’%ftsradb@dlm@ BPRP, siwmtch is
then prei G Subse t ﬁé‘s%?l ied from
NYCQOVED) }gg %ﬁfgﬂliat%l et aggrega mgiéa!lagle |s a gL%é] CHhfe‘lree oz{o aqgr egat e
the pl at em’t’en’@m@l bive dmickibEtg @ﬁ GrsCE GAtiasdeaof by 1a i ehenitre s -od.

Then, a transmfia %r%fac%kh%l%@luébﬁﬁoﬁt% W%Hé%’ré‘%ﬁg {heention
turbl dinmetric light-transmttance platelet ag ggrreter (MCM HEMA TRACER

313M suppPt e iR s vt & )res§?n1°§lﬁa§§t?ﬁep ate? etlag)r ¥9ati%h curve.

The picat e}b@tumr@@aatl@ybldsrm;bmmrbwﬁm:m beheabeubatedukriemit his curve
in each case_ of SY-001 + sub ect substan e. As the dalti)ove

aggregatl 8“%%%%?10%0? Ub%s%lfeoﬁ%mi %ﬂﬁ ERp2 C(‘R%/LH%(GI yI'RAP
epi nephri agplarag hi dond el ack ok 1 ok 6419, spﬁ%ﬂm )arch tahéqu@;naﬁamicﬁ tion to

col | agen. Ees;m W 12@%%3‘@{@&5 Lpe, Jﬁ@toprl &%b%ﬂc%&be:ﬁ% ?f ér@b%h@%@&ﬂf vity can

be al so obtal ne ate et adhesion i ion rate calculated from
t he measur ementS Qﬂesmbtﬁf%fl FEPIEASRE FHEDET10PESt ditn LRSS HFHRME (Lowry' s

%t hog [![—@M\!ﬁflyonéh@tlr@'the] ;ﬁh@&mé%@mld&&co%@ﬁslﬁﬁb)dt c? QHRAR deatharat or i es) .
re partjicu e ood sa ecte i.n syringe
wtn Phet LAt A0S NN, o O AR St S b T S5 e P om
PRP obt ai tieek-dxyf t he?mmptlrasfm@ahchm 451 ofindfiakde rbdroochx A sd:katlllomet@fl

purified Y‘ %js]u%rhe\c{'s%'é&z‘z’urg' ﬁaiaéb %%qélr410§§§8h§ma isjcag1 %ésf&n{"te

coat ed wi agen”and i m hut & enper'at ure.
After t heb&mnubandmmqrwempl al spét surspenstiah Saétacﬁj@iﬂamompm sd-s-s

I ncubgt edrf Qe 49 THNW LS 1 ﬁ%ﬂé@d@ﬁf A S MLy itdhe t@% IiGRation, the

i ncubation solution. is renbved with ette fromwell is washed it with

PBS. me LIRS < oIS &P?Oéfﬁntséulﬁusnéuﬁd%géslf?g1388e8°?ot®§|1r3 agnd the wel |
is dried additiodn afliesr ditesishaking and ddwe-tSidn Mg yY-Toen, oA ehedi stil | ed

water is d dto wel | he.pr.ot ei.n u of, each ] . , red
using a pr ot Seeldnp sggf’ttk? pc(lﬁ Brﬁi%ggar%f at tolrclme‘s"’)l%‘{)laér{l\% & 5pﬁ$oar?igll%§t%

adhesi on ¢ndarbic ovy ‘acyigdAnic ratial of E8¥n@desi sfcaheukapedsktnsmtamneobt ai ned
measyizement , wal L. based é?:ﬂ:ilté‘ieo yal 48 d rhﬁél%a%orl‘lt}fa‘}loc@m}ﬁdé ng no SY-001

and calculating the platelet a heS|on inhibitory activity of SY-001 from
its 30 plArEIRrdeiEsi hléaide. PiRel bt elfEtadRest o 2 Rhi I3 10F ¥t e can
be cal cul @&t d,y amdhise CWatid), enclreass afacs%t@01 nen %%,001 + subj ect

subst ance, /3% 115 A8 B &1 G2l 20055 T Q0L BUCund Lad 2, PRRSIBLR 0 Uoe

tartrate, sulfonate, glycolate, ascorbate, benzenesulfonate

30 and napsylate.

The pharmaceutical composition of the present invention

is prepared into a pharmaceutical formulation form by making
SY-001, the expressed product of the present invention or the
salt thereof the active component, and containing a

35 pharmaceutically effective amount thereof together with an

appropriate pharmaceutical carrier or diluent.



38 aggregation inhibitory activity of SY-001, conprising the follow ng
steps (1) to (4): (1) a step of preparing the culture medi um conpri sing
the cell transforned with the expression vector of SY-001 and the 5
platelet-rich plasma (PRP); (2) a step of inducing the platelet
aggregation by adding the platel et aggfegati ng substance into the culture
medi um of the above (1) in the presence or absence of the subject

subst ance; (Qs@hétﬁgﬂa%a@@ﬂéﬂééfgcéf'ﬁé uegh Oﬁoﬁgﬁt f&{)ﬁ{ Slene

aggregation 10 inhibition in resence o e subj stance and in
t he absen@éaémafsﬁétéeﬁjleépr@%étaﬁee ih thePabdlelq No eppiiiva step of

sel ectingekhgpsuhi8Cinsupstianee aschhes candidat ergubgtanee, Waen:dhe,
nmeasurement value in the 5re sence of the subj ect supstance’is Iarger t han

the neasulB8renfIvapaRten thelabeapirhte %‘Fr%%es‘ifb%‘@tt%%s%%ce
The presentbinyentson Blewe prevbgesohbelpeddocfar aser eeatngepdedicandi dat e

bst whi ts, t | t Tl bi t t f th
Substance unLon. AT 5. Be.g) Lol el pogreeation by Moty gl on of (e
(1) to (4parkOc@lyrayspepfefapiepananyatdet todl uf@mmedh unoconpri sing the
|1 t t th
ol atel ot - oF Spear doty YBRES T GRUE) PLctfs PLEREMI S e el
aggr egat i 8haby aaﬁrngiﬂﬁémppa@@léﬂﬁﬁjgrééaﬁﬁﬁq gﬂbéﬁ@ﬁ@@lﬁmﬂgﬁﬁﬁﬁ%ulture

”Ed'Uﬂiofatéﬁe2§t§#€V§gé§Q 'é’ﬁd“%d@ﬁ%%%&cea0§u§?§88§§t03n8h6h§UPH&Qt
subst ance; % neasurlng the levels of the platelet aggregation
|nh|b|t|oH5Fﬂ fe BFE@%nEEOB?thEO 1bi eEt°%%bst ance and in the absence of

t he subj ect subisztam:eeak Not hleheab@ﬁlﬂaf(ﬂj)ze:@nﬁq the( %)bcﬁweﬁh&ﬂ:]ﬁidé@hﬁ&tﬂ ng the
subj ect substan%g%as t he candi.dat e stance 7 efrent val ue

in the preSERt& o't stbj'edt sad%lsll ﬁé?é s Sraaf%cgi}aarr Cheasnat“ﬁie e blr et
val ue i n taeiabbenee. of Thdre s éct useblskdnoe. cr in cTheipaesentwitdventi on

al so py OVché’SsEPfat e%HQd ol Céxﬁ%ﬂ_‘ﬂg tﬁb}et s andidags nsyhg ?’fj‘nct% ghhi ch

determ nes the 35 a eS|on inhi act|V|t§
conpri si ngt@%l%ymmw SCEPYS( PUPENERY 1S rt@f)r §n taé‘ﬁeéiflbr%ﬁ“aerl ng the

culture nedséas (on well) conprising the ceII transforned.mﬁth t he
C eSSl O et O SN-BO3 R0, 1% Ll BLEL £ 69t 4 (L 3h' o
glycine, cysteine, glutamic acid and the like may be used.
20 The saccharides are not particularly limited. For
example, monosaccharides such as glucose, manncse, galactose
and fructose, sugar alcohol such as mannitel, inositol and
xylitol, disaccharides such as sucrose; maltose and lactose,
polysaccharides such as dextran, hydroxypropyl starch,
26 chondroitin sulfate and hyaluronic acid, and derivatives
thereof can be used.
The surfactant is not particularly limited, and any of
ionic surfactants and non-ionic surfactants can be used.
Specific examples thereof include polyoxyethylene glycol
30 sorbitan alkyl esterxr based, polyoxyethylene alkyl ether based,
sorbitanmonoacyl ester based and fatty acid glyceride based
surfactants.
The cellulose derivative 1s not particularly limited.
Methylcellulose, ethylicellulose, hydroxyethylcellulose,
35  hydroxypropylceliulose, hydroxypropylmethylcellulose and

sodium carboxymethylcellulose and the like can be used.



5(2) a step of inducing the platel et adhesion by adding the platel et
suspension into the culture nmedium of the above (1) in the presence or
absence of the subject substance; (3) a step of neasuring the |evels of
the platelet adhesion inhibition in the presence of the subject substance
and in the 10 absence of the subject sifbstance in the above (2); and (4) a
step of selecting the subject substance as the candi date substance when the

measur enent val yg dmbidde 4r esensBo0E M@c}%hbi@@é subst aneedi ssl Asger than
value in the absence of the subject substance.. 15The

t he measure
present i gﬁﬁﬁ&ﬁgf%ﬁt‘w@ GroVPHBEC T A Het U f Ols&oeéﬁllﬁ% THkA Catii dat e
subst ancecyhi ¢y det eraifesi ddhecpbahehet, aﬂﬁ@sarmnﬂm@fbth@ryu@ﬁéct@mof the

d d fth t t e f t
Gy o Cay8 BE Sha gt L SraBhT oA Ry BRemEEFTard ReafThrtoh srrs © oS
conprissi ng. 2001 heo OeIO[l m@mtealamung tde @gpfmssechcpflaﬁhjcbmpbnéhe prgsent
I nventi O”axﬂé}gn%,hgg"@hrh?rﬁ"éé gt]du@ﬂn ttﬁ) hpp! atglat ; adberl ng, Sé‘@éigﬁgﬁe(' . €

col | agen) ep o ucl ng pl at el et “53dhesi on by ad g the
pl at el et @ugp@n@iarrdipnecfetmmmune &edomm@fo thecaeletiitr 26 img he

presence of @ahsenaes wf cbﬁﬁoﬁagtectcr@%mrﬂﬁeof £33 12 SHER 9@;1@8@@% ng the

| evel s of the platelet adhesion inhibition in the presence of the subject
subst ance2 @Add | Fs the Eisehedopt ¢ he0Euby dét mgubstanteeitp tthhegapbvid g 2) ; and

\(Aﬁ) amrs]t e@c@iwe&@@m@?t he Tsubjestingubst anéscaﬁlﬁmegga@@tﬂ@%@a@ tsdlbst ance
en the jneasyre e.i e presence of  the subject su

| arger tHan E{Cﬁ §sﬁ nQ'@%@ﬁé“%pﬁrtrﬂ%rgt?sré%Pge Frgﬁgysﬁlﬁfléi gﬁ@st ance.
The scr eetnd ng. Ire:h@o:debétihe me}sem ¢ Mvied | mk oo den@menarri ed out by

practically apphyl ng, Or?p (%1 (k)h%:techno r;te%og Q]%d chcq{]cg ng to the

practical application or exanpl e € screening
for an ac%@@ﬁ%‘t?%lﬁtwa%héoﬁp‘a}e@@e@ r‘@%t@@ﬁ@rﬁﬁ]lm‘t@?@l%tﬁn ty and/ or

t hg Ioﬂsgt ;eé d }@@Qﬁﬁ EldtidY by 1?9% Ib\ﬁotase,t ﬁég@éepal'@t:ﬂsoﬁuﬂ[:ﬁﬁhéddm SZ/- 001
and | abe i o] ypept i Wi an a synt he eaction
T xtur e, & GHe BohT RS e n Lo tPL e aPerteit e S or
pl at el et tsmls”{m%\gm;omensghmcamnm@ﬂemabhg phesentel00labseht eopfwdiwhtsubj ect
subst ance; t o 4be §8£r§§f§gi?1¥%et her the subject substance agoni zes the action

of SY-001 or "antagonizes the action of SY-001 is detected 10 by the
decrease of the/dowmies PaBéFéuepisymides Pid feetsi vi syt drbelnphosvigtmdEan be

det egped byeBa ¥ EROTIQENSYSLEEM I LAUQI T iBLd I1hd b8l r{d & natcdimted to

this), the i ncorporatiqon of .a rep orter gene respansible to the activity

change off ¥H&I Iitic| estitRe Sor C’t thé ﬁoWﬁéF&tri d&clyfea bpiradi AGidssay
publicly &knowhdid¢ Beilidaddetic acid, citric acid, g~aminocaproic acid,

glutamic acid and/or salts thereof (e.g., alkali metal salts
such as sodium, potassium, calcium and magnesium salts and
25 alkali earth metal salts). Examples of the isotonizing agent
include sodium chloride, potassium chloride, saccharides and
glycerine. Examples of the chelating agent include sodium
edetate and citric acid.
The pharmaceutical formulation can be prepared as a
30 solution formulation, and additionally can be made into a
lyophilized dosage form obtained by lyophilizing the
pharmaceutical formulation, which is prepared at an appropriate
concentration in use by dissolving in the buffer containing
saline.
35 The dosage unit form of the pharmaceutical formulation

can be optionally selected depending on a therapeutic purpose.



A conpetitive assay in which SY-001 or the other nutant [e.qg.
SY-001(151-269), SY-001(21-269)] and the other platel et aggregation
inhibitor (e.g., acetylsalicylic acid, cilostazol) are conbined with the
conpound which is bound 20 thereto can be used for screening the candi date
conpound as the accelerator of the pléﬁélet aggregation inhibitory
activity. A conpetitive assay in which SY-001 or the other nutant

[e.g., SYra@@@ééérltaégx}e é\é@%@@a@ﬁ@aﬂ laeéuae%oqtﬂaleao@& ebetsaglhesi on
i nhi bitor Fg}%eﬁ cl Oglhl ne) are also conbined with 25 the conmpound which
e

i s bound % E3n BeltBedPPHreset eehit %y th &t dtd Rigihditll as the

accel eratespofl ¢he phat el ghiadhesion fahtdid sy actdalidtsions, The

subj ect substance (candi dat.e conFound )_.S rﬁened by he screggiqggnethod of
the preseRtFRVERTTBn TE-HI'GAIY FYREPY 53‘61 Ehe*aboni st oF° 8Y¢ 't he
accel ér at crtefot heepliattel etaagpggeeg:&t,l parienhiebialosrgera:cstl veby langéors,t he

pl at el et i | i_S
substanceéggﬁﬁ%ggi§§§h$h§8§%a?gﬁe aggr%%F%l%ﬁﬁlnh %ﬁ?oré §§?“@§¥y and/ or
t he pl at eh@enbelfepiconi3y ¢nRdpiindny ractiov tguemasandddy beheorgriesahce

t her eof 'ﬂoi@@ds%éeﬁk@§a§é(§tﬁﬁn O cd e PESSeNty 'dBﬁ@rYHr! Mt hfHs If

Speci fic exanples of these subject substances | ncl ude ollgopeptld
pr ot ei ns, NAREF DOEY esCORNAL D] 6T 03, BT RV Hor Poptiede E6ifpounds
(synthetigl @@cﬁﬁpm@cb?enﬁse@mngﬁae@éﬂgygtaaqd @%hleregqﬁé@;ﬁé Sc Pl anl sexdd act s,

I t t Th bst t h,
dovel opect 140 Kb b ST Shciis, HE gt ot ek bl et gt egat 7o
i nhi bi t oryrssdast ancecandéor the platel et adhesion |nh|b|tory subst ance
| nClude | NOTOANLE Rin OLOANL ] G I EGU B GRS A 1Y 10
es po

occurring or s heti1'c pepti t|d or pep t| es and
pol ypept i Hesn %Tbh@lédl%yn?%d?@%wlﬁb%@ii)lmllwrt eafchs:iezigvrmn\mcth augment

the agti viidye0f1 R 203z BYo bl ndiRg tharet %Hwe a%eé!@@ NAepBLecule d:0r the

DNA nol ecul e. encodi ng SY- 001, admi nistered direct] y I.n vivo or adm nistered
in the frMAS-1R2 PPEERR SIEGHNGhE %‘é%%ﬁtn s FAS8*PREL-Gded'S n t he
above pl at&beit ag@regat i prthenlnmumryt}mjbabpaﬁelanﬂ/mm thelplahelete

adh.es! on %Pﬂﬂé % @ﬁ%%&%gﬁ%lee&{re oralIgtaCJ(%r‘t’j}Lr}'ﬁqI dSUbg}l nll/ecih?a\{)lr%g the

activity augnent ate aggregation i*ih |tor and/ or
t he agent 1is administered alone or in mlxture with a common fluld

20 replacement such as glucose and aminc-acid intravenocusly, if
necessary intramuscularly, intracutaneously, subcutaneously
or intraperitoneally alone. The suppositeory is administered
intrarectally. The vaginal agent is administered in vagina,
the nasal agent is administered in nose, the sublingual agent

25 1s administered in oral cavity, and the cintment agent is
percutaneocusly administered topilcally.

A dose cof the pharmaceutical formulation is not
particularly limited and is optionally selected from the broad
range depending on the desired therapeutic effect, the

30 administration method, a treatment period, the age, the gender
and the other conditions of the patient. Generally, it is
preferable that the dose is determined so that the amount of
the active compenent is typically about 0.01 pg to 10 mg,
preferably about 0.1 ng tec 1 mg per kg of body weight per day.

35 The formulation can be administered by dividing intoc one to

several times per day or intermittently.



20 platel et adhesion inhibitory activity screed in accordance with the
screeni ng nethod of the present invention is evaluated as follows. That is,
t he candi date substance which increases or facilitates the platelet
aggregation inhibitory activity and/or the platel et adhesion inhibitory
activity by about 20% 25 or nore, pref¥rably about 30%or nore and nore
preferably about 50% or nore conpared with the control (absence of the

subj ect supstaneen gan obeseval draded (agohhetronpaund 1t @ taci A fiate the
activity and/or pl at el et adhesion

pl atel et aggregation | nhibitor he

i nhi bi tor@ggﬁY?s‘r’t?r? ég?hﬁiEBﬁ{\;%Bn%g‘i’be %H??t%@é/?%ethpﬂ dett&leggr egati on
i nhi bi torydlaestiwnty and/or the platel et adhesion inhibitory activity is

t hought to be eful _as_the therapeuti.c agent or t reventjve agent for

t he pat hol ogi ca eccf%n%???%% YUbdEqdht® 15 %{eov&ii%sagﬁ?pgﬁ&%t% fgj(JfrrpI i cati ons
t heredf, scyeeniyocardiiatiaB®s cofipretdon;o ceaebl At atenbdid smhidhiraniyc

arterial obsiy i on, terl I i i hg;@ ebral_.infarction,
angi na, 42 veinj%%s&?h?%énblgjé%%l%p%ﬁér%}toln&pu n%%rg%h{fgleartjt%neg on,

cerebral 3@te¥€?Ron, pulnonary infarction, cardiac failure, nephritis,
renal failure a]!‘}ﬂaﬁi‘é’@@&b@cbg@h@rﬁ%@ﬁrﬁlﬂéﬁ%yg?rlé%%ﬂ?ﬁgt Qr?eflt%[]a&t!ﬁ@”ch%f
e

t hr onmbus E;(?];faenbol us. 5Anmong the substances to facilitate pl at el et
aggr egat i Or? F ikt bidGFRL AL typrdidier vt REtpratel epdaahesh o ittt or y

a(r:]ti \liir(])ty,ahdibéﬁhmdnb?ikiihf}b@mﬁleemﬂgywhﬂg ﬁﬁ%ﬁ'ﬁ)ﬂf@@ﬂlﬁpkﬂgﬂﬂ@!% it is
t hought that there.also is the.subst itse avi t activity to

i nhi bit the pl at et et IO ARgr e%%tﬁ@ ﬁ:ﬂgﬁ)ce]d Yy 1 He pﬁr}%t A RERrEgat i ng
subst ancecdmp i 30pg ahd/ amito aicihbi e quarhes pkatiebetnadhesi:enainhdaced by t he
pl at el et ' S e N Vi @ﬂgi Jd.S t to be
usef ul as@%ipclﬂgsf’elligt% te%]%?)g Sétlg%gn%n [ ils#ggg ogn ?gﬁ?ﬁ]ggﬁ]na%%?gat%gﬁhesi on
i nhi bi t oraG+f VERTRCS i ef E°E% A Udi iy therphdiareesutinsalp fatallet (9) Kit

for sereemidikgation e HIMESENGtAVERLI OAZEAR PROVHOE: & &i tadsiS6r eeni ng
t he agoni st for, SY-001,, characterized conprising the platelet-rich

ol asmm, | SYUOT (THEI TG HE Che xpteSEaF B B0 K6 pr SeRect

i nvent i orulksrickritdwe, phat £ stctaggr egatduig eageatbasahbe wtanst & £ Dest $he

The kit for..scr i : nt. LV L On._Cco ises (1) .SY-001 (e.qg.,
t he pol yr?e)l att;se ‘eeeiag\ﬁ%ﬁj%%glmghgﬁg%%a%geggélﬁggtgf dj T 54@%1 ao\éreqf)% or the
expressed igth itthe e sentl vASyvi avehbeoagerl gt by wmeprigssédiepr oduct

of the DiNeJmiecd e engedi - n NG 2 or
4), (2) the cell cul turefgggitﬁég%%err%? tﬁgﬁ%%ﬁ?%ﬁ%%ﬂ%%@% and (3)

the pl at d1'&t MEGGPEGACTgY AgBRt S DEHP 2R e T NEng etk Entsdios&iamicrar |y t o
| the kits for sdheechienglobftities pippeethegkirbtge@on inhibitory action

can be obtained by the platelet aggregation inhibition rate
calculated from the measurement values obtained using the
26 turbidimetric light-transmittance platelet aggregometer.
More particularly, the human blood sample is collected using
the syringe with the anticoagulant, and the human platelet~rich
plasma (PRP) is prepared from the collected whole blood by
centrifugation. A solution of purified SY-001 previously
30 dissolved in PBS is added to PRP, which is then preincubated
at 37°C. Subsequently, a collagen solution {supplied from
NYCOMED) as the platelet aggregating agent is added thereto to
aggregate the platelet, and the incubation is continued for a
given time period. Then, a transmittancy of the solution is
35 measured using the turbidimetric light-transmittance platelet
aggregometer (MCM HEMA TRACER 313M: supplied from MC Medical)



30 conprise various reagents such as cell culture nedia, reaction diluents,
stai ning agents, buffers, fixing solutions and washi ng sol uti ons as other
optional ingredients. Specific exanples of the kit of the present invention
i nclude those conprising the follow ng constituents 1 to 3: 35 Constituent
1. cells (SY-001 expressing cells, culdfilured cells conprising Escherichia
coli cells or insect cells transforned 43 with the pol ynucl eoti de (DNA

nol ecul e) i Y- I j di a 1 x 105
col Lo wel oA Chen ,eg%%}o%%zé({%‘?%gé%;&%ﬁ@ér the! ﬁgfgéEEGTA- Na
Const i t uend9egathieos Upstidridd rergte et legea lcabREedof raducel & A& epl at el et

aggr egat i pn;e Al GRRsbist yenbo3: o plat-al @t -r k6RBLaSHRsstance. |4k khe
screening nethod using the kit for screening of the present invention, the
pl at el et &IFRHT BT PHi DI FTTH- 1 atle 4% RfstedtIdd G uke AhFat Bt~ ri ch

pl gsm petomll x i) tTRgi§,U3épi]I§é[5}i(jﬂrﬁb,Ofartahﬂli\g;@did l&dMgi,Cm}—télh)%lL%St )

subst ance ect . substance,. nedi canent candi.dat e substance) has been
added. Th%él,ffﬁeanﬁ a@é&? &B&%dr%gaéicf%?qrhlﬁ%ictq %4te is detected in the
wel | in which tie tieste lsuifstascplhaslabtadieen addeathitSithsequernttiyityt he

si gni f1 cant , dif Lerenge, s, Lestod beteen  Lhe LOLIRL, rale, 1o And Lhe | at ter
rate. These meaSuremsnt “and evaluat fon can be carried out 1H accordance
with the standatednditrotdheThe apnesantti neénes orbcaned sos provilde D& kit for

screepy ngpégpeﬁ?%{geﬁ%gﬁzgé%éfcgﬁ qlltaﬁgFgﬁlgxby containing the platel et

adher’ing agent § the 20 expressed product
of the presehtal nvwéntioh)Che +1H83 pLabdlLeE1sushEAsRbh Iad qrpt oS-t uent s.

TEe kilt figsrs @:ﬁﬁjc_ﬂgl.él’fl)ﬁ,hetw eseah bnyeatton,tomy ises dd<ay-ho(e. 9.,
(e polypspt | S5 vl g a0 26l sequence o1 SEQLER D on ) of (e
of the DNAismdrecidre iencodpage Sl PRefol thel NAbyeque reen tof L SSEQUIDNNG. 2 or
H. @) e plalehet adhol 10 JUDS e @ LA AGaNL AR ddht he
pl at el'et suspension as the essential 1ngredients. Simlarly to the kits for
scr eeni ngdofsaiad dypBBS thfe akdedcam Sorpt i Sl BB ¢artedsv  Bagent e SSiich as
cel I cul tae ;aedh dunseagtiansdidueitss astaldn Fﬁ@m?@_%@ﬁ:&a:epmf-\ﬁ‘t@r thiexi ng
sol uti Onsir?cnu av*\(:aisohr{ ,ngtl*i:?lp talttoe Setasswn.lostpheef\nrsioo%t Iiosn%dcfer&grt%dlw%rltls'and is
incubated for 45 minutes at room temperature. After the
20 incubation, the incubation solution is removed with pipette
from well and is washed it with PBS.
PBS sclution containing 1% SDS is added to well, and the
wall isdriedwith air after the shaking and the stirring. Then,
the distilled water is added to well, the protein amount of each
25 well is measured using a Dc pretein assay kit {BIO~RAD
Laboratories), and a platelet adhesion inhibitory activity rate
of SY-001 is calculated from an obtained measurement value based
on the value in the control containing no 8Y-001 and calculating
the platelet adhesion inhibitory activity of SY-0C1 from its
30 platelet adhesion curve. The platelet adhesion inhibition
rate can be calculated from this curve in each case of SY-001
or SY-001 + subject substance. As the above platelet adhesiocn

inducer, it is possible to use collagen.

35 The present invention also provides the method for

screening the candidate substance which augment the platelet



Specific exanples of the kit of the present invention include those
conprising the followi ng constituents 1 to 3: 35 Constituent 1: cells
(SY-001 expressing cells, cultured cells conprising Escherichia coil cells
or insect cells transformed 44 with the pol ynucl eoti de (DNA nol ecul e)
encodi ng SY-001) cultured in a 60 nmdi&h at 0.5 to 1 x 105 cells/well at
37C under 5% CQ2 using PBS buffer; Constituent 2: the platelet adhering
subst ance a - ) (i nduyce-the te dhesi on; _  and
Conet | tuone I3 I3F re) ar hes ARy, hei ey o8 o B R s Ui ng
the kit féplseverai A§eHF ﬁhg ppeséht invention, the platel et adhesion
inhibitio i t t f I t. Lo, 110

col 1 agen 10" per gl [ ount to vt el T o d of Cthe aal I TR ek ot £he Tost

subst ancetralipfeenesuBsthnEbe feareambpt Fordrdate SYHE?hred HEs been
added.5 Thgnaté&het ptatrl gtaagdhesbrp)inhibition rate is detected in the well

in which t test substance . has _not been added. Subsequently, the
si gni fi car‘n?sadfi1 fsftéarpéﬁgzlPEHFé§9eHh%eQ£%%%?q1@gﬁ§eﬁé‘rtﬁ€P PHt IR tHE | at ter

rate. Thepéateastraypntganthe\wibsaizner ¢anobegheanrlid oukdinmaceatdance
with the a t S... EXAMPLES The pr nt _inventio ill_ be
described§%§@%0¢® gg%gﬁg W Th e é?%ﬁ%gePSeﬁﬁg%gglFB&P%SEEiéhéﬁ%ﬁfe’These
Exanpl es &Pe nityof of rexemptifg ddis oavahd ad thet plahel et hegpresanion

i nvenid on; nxBxappLe ; IO j E»gﬁ | [0k j vary
gland in %ﬁopheleéﬁi%?§¥§bﬁg%§?gggQﬁ¥%%Eeﬁﬁgie%nopk%?%gﬁ%¥§%€eg§ﬁ§%gDA500
strain) 32P®e7C@ays BPEefletfoki DAL HRANGRaCE! stk MVt {9 a aslise (BALB/ ¢

SLaai_n prnmh@fgdebr@m@ﬂw f&hleng?%;;ewrm@stﬁaq%eha@ hgggcanﬁrid% aEd an
a om na ortron were renove rom e NnD urtro our s a I .SUCKI ng
Fho bl oodo A G VS h T e T U PO E TS Bt T St SaP | S e

stored i nsthgecd sniltstogere At lehget tMeanhdre tiea dureasthn tport uensn athe300

nosquid oe col| e ted using RNeasy Mdi Kit
(Q A r®.§%¥§$§?a§£ ﬁg% %%%£®€§ coi?é%%%%g poly A-added RNA, maki ng cDNA

usi ng reverse B4 rRFRITI ptEEENEd g sesmdwidesn ez yred hsid €91 EcoRl and
Hindl 1| sitesdndbghaldh cends card s069f ROFAtIHIEH BLEMEnSSREENdiatelet

aggregation inhibitory action ¢f the expressed product of the
present invention, comprising the following steps (1} to {4):
20 (1) a step of preparing the culture medium comprising the cell
containing the expressed product of the present invention and
the platelet~-rich plasma (PRE);
(2) a step of inducing the platelet aggregation by adding the
platelet aggregating substance into the culture medium of the
25 above (1) in the presence or absence of the subject substance;
(3) a step of measuring the levels of the platelet aggregation
inhibition in the presence of the subject substance and in the
absence of the subject substance in the above (2); and
(4} a step of selecting the subject substance as the candidate
30 substance when the measurement value in the presence of the
subject substance is larger than the measurement value in the
absence of the subject substance,
The present invention also provides the method for
screening the candidate substance which determines the platelet
35 adhesion inhibitory activity of SY-001, comprising the
following steps (1) to (4):



45 Coning Kits (Novagen). 2. Inunoscreening of salivary gland cDNA |ibrary
Escherichia coil (ER-1647, Takara) was infected with each phage of the
above library, and screened using an anti-Anopheles 5 stephensi salivary

gl and anti body as a probe. The anti-Anophel es stephensi salivary gl and

anti body was nmade by i muni zing a rabBist with a honobgenate of the Anophel es
st ephensi salivary gland together with Freund' s adjuvant. A positive clone

obtai ned by her S5 SeRLOg AR I eek 0,10 o Fagherlohi e, ol BR}G47 and

anplified &PRas P enpve an'inserted i'on-was
into a plia‘sarnc@lﬁS@REENrflonr@e)i vmagwpmmmweatame@f FSYasﬂﬁidaEzlcu S| on

(Novagen).n pASe siamence ho! bech 1SEIL £Ct pordi an RS eauenaed Wi 1121 ng

DNA portions (SP6 promoter primner:
TKR3867, TFaket%€Bio, and T7 terninator priner: SEQ I D NO. 11, product code

No. N¥432;2 Navagan @dﬁ%ﬁlr@tﬂh@@ﬁ_%@ldls%@glw e %Jei@il%n%bc

Anal yzer supplied fromABI. As a result_of analyzing the base g& nce,
t

was found® ittt SRR GHEP Heme O Faan‘éﬁilteaﬁtla?%ﬂmaoét del et ed

an i niti atr athegdarsedde ms:darbstemdaabto&l nHh & udelettedul s tiaegieon of Sy-001
Fr ohman, et .al .,. PNASC, 002 1988)]

\(/:vaDsl\lAperS;c 0&21903 t hOd RG5eet &é‘eDr%IEV&L[ r cft éccpef rpc}ﬁgte&g%sgldl gI and

CDNA [i eraTTyL}:aJsJ:Jam émpkatep2ssantt udi hge psmmmcst sSP6 tpmorpbed ior |t|hrer ( SEQ

| D 1Q) f I I ragnent of
about0a7 G o A N  Tefest o] Ao Bt e 2Ra P agment
obt ai ned W ehetapove Ss&:l{eé‘éngthgrﬁﬁhlﬁr%@mb@@mn&enéa thee qarﬁadmdafceon

codon. Theydawos JMNA fH YN SndMRAE gt %ﬂu% det end %@tetsbs%c%o ognkhee base
sequence of the DNA nol ecul.e encodin SY— foumg in the

cDNA encoﬁ)&ij%sz&]ﬁ‘i SGRES dSrE¥f Fed 5 WSF?V@GB?BFJ% ¥ 985%Dpa and
cont ai necaB@hdep.ofThilse prdi pat wasspraediect ed to be the protein secret ed as

t he liva bec e it redi t he n uence 35
that Bhi s prot oy wae S A GRLELeY, sha Tt pRE? DTN ReRAbE BEE ea Gues
at the N sy me@mmﬁm@il@sweewhnbht@ieman% shegwdlatgepti de- 1 i ke

sequence Ak kg G herda s, had iRe, BMITRNR QAR d 83leict of the
present invention, comprising the following steps (1) to (4):
(1) a step of preparing the culture medium (on well)} comprising
20 the cell containing the expressed préduct of the present
invention and the well plate coating with plateiet adhering
substance({i.e. collagen);
(2) a step of inducing the platelet adhesion by adding the
platelet suspension into the culture medium of the above (1)
25 in the presence or absence of the subject substance;
{3) a step of measuring the levels of the platelet adhesion
inhibition in the presence of the subject substance and in the
absence of the subject substance in the above (2); and
(4) a step of selecting the subject substance as the candidate
30 substance when the measurement value in the presence of the
subject substance is larger than the measurement value in the

absence of the subject substance.

The screening method of the present invention can be
35 carried out by practically applying high throughput screening
technology. According to the practical application of this



Thi s deduced am no acid sequence is shown in SEQ ID NO 5. The base sequence
of the DNA nol ecul e encoding the amno acid 5 sequence is shown in SEQ ID
NO 6. 3. Expression of SY-001 by reconbi nant DNA and purification thereof
(1) Production of SY-001 (22-269) A DNA fragnent encoding the am no acid
residues at 10 positions 22 to 269 of 8B¥-001 (SEQID NGO 5) was anplified by
PCR. The salivary gland cDNA shown in the above was used as the tenpl ate.

Th y 3 dt
sth o 12‘:{?%‘*%@5@5@ S, )lr*‘fcﬁ‘%e?%?ﬁ%‘@%b BB RA S Ceed had
Not| site© cimcm@@?%@t2@@1@1{%@‘@19@hl@lilxl@stwsorﬁcmev&y enel/ Thefie t he DNA

fragment %@ﬁt@i@aegdh@weﬁEMﬂ@inp &&&vﬂwg%)pﬁ@p%iwct the plasmd
PENTR- SY-001 Subsequent |y, DNA fragment (about

760 bp) obtBfnediby T e P PERPRIST- beqa@(d# Ih@ RPiL]ﬁPREBlLd%hd”Nd”tI 20
was i nseriggd dntp SN(il@h/eNQTd rehteioh PEIBLrd( 4 cehavagenriba, C@ﬂ@lcrcupt t he

| i d T132- SY-001- hi | BL21 No
e 1y ST REioM (1 G BLAETAS 571 68 B 45 ol BLaL (e Phod Pvagen)

t ransf or nantumased ult whed pwietsknskak e ngb $an @G L oﬁeLﬁlmdttjnm(liﬁﬁﬁ)nce

containin 5 of j,.cillj.n for .15 .h 7

cul tured Qo umgc\:/vggé‘g%%éd iI'n oheé%dgh%_ Sg’fb]%,&, %&kﬁgﬁ%v%s% ﬁgﬁ cuI %E(rged Wi th
shaki ng 4a¢qt)mrs cat SB7Q T o a@ﬂ@@@qhe@@ [tyecaqtt i af o£0TY nVD 1 PEGlatasctadted i nto
the cyf tuge t'?i%d(':lé'&eé{@é %h% V@S 1f %fdhféb&wd 95§?P§‘ut hrf@a@taglwrle%lours at

37C. The resu ting ure nmedi umwas cen at 6,000 xg for 15

mnutes, @hda %Qﬂpéraﬁa%rﬁemt%r?d\/édreml?%mlsw%@mp@ﬁ|@lwqwéﬂ by
adfll ng 401ambe O (16 N?gwalgmméwtbyglgpghj ?Hedgréédﬁlﬁé@;ﬁé)tlﬁqrﬁsbi:]ﬁépﬂgrmﬁ erial
sol ution was centr| X or m nut es t nat ant
ves col | e e TeRp Y Y 3BeROur A R AAE REERD® S G O WA nas
t hen sti rm:ed:lie)rdeSypbmmsi@,t C.a Theddrxt eseawasuicentt i f kgedn atn 31600 xg
for 35 47 nutes, the supernatant was renoved and N -NTA was collected. A

6 M urea- qutlon(6 Murea, 150 mM NaCl, 50 mM Tris-HCl1 [pH7.5])
contai ni ng 10 MMAHREEZSIF s sadded ¥ol SoldYedtldd o tREAOtTRE m@%ﬁﬂﬁl ng

m xture was. @eptsryl-fc)@qe(dmt—z%sxqoos%gocﬁp(zfxﬁswjnéha%heaa@hb%wcétat ant
was renoved. The resultlﬁ NE' was packed into a col y, The
Jst%’F o fr

SY- 001 BExd#C4SI ot ot ef i The! ol imh s 019 ows. That is, 2
nm. of 6M e kasTBS kDl até onsnicomd @i i g 20 nMdmE: M whHlidh i aneir200 v

I m d%ol ethéxeestpg%tainvﬁgx.lé%ac[ &or screening the candidate compound as the
accelerater of the platelet aggregation inhibitory activity.
A competitive assay in which SY-001 or the cther mutant
fe.g., 5Y-001(151~-269), SY-001(21-269)] and the other platelet
adhesion inhibitor (e.qg., Ticlopidine) are also combined with
25  the compound which is bound thereto can be used for screening
the candidate compound as the accelerator of the platelet
adhesion inhibitory activity.
The subject substance (candidate compound ) screened by
the screening method of the present invention is highly likely
30 the agenist of SY-001 as the accelerator of the platelet
aggregation inhibitory activity and/or the platelet adhesion
inhibitory activity.
The agonist can be the substance to increase the platelet
aggregation inhibitory activity and/or the platelet adhesion
35 inhibitoxry activity measured by the presence thereof in the

screening system of the present invention.



10 sequentially run through the colum, and respective fractions were
collected. A portion of each fraction was el ectrophoresed on 12% SDS- PAGE,
and then stained with Coonassie staining to deternmine the fraction which
contai ned the SY-001 Exon 1-4 protein. This fraction was dial yzed agai nst
PBS for 48 hours. 15 The anount of theiiprotein was quantified usi ng BOA
Protein Assay Kit (PIERCE), and a yield was 5.0 ng The am no acid

sequence of the eéegffq)é nant ;?fé)st eé (:Tjtalpcr;sgqﬂ i Slu st Z&%@H@gwm in

SEQ I D NO 7. The™ am mo acrd’ seque ce am no
aci d sequehtgoRrOphidpesi pronsidd0 amwt U2 iare tHIA amlmmmlcaaj seiduignces

deri ved Txam acbbi or edexho,paot eLp, g PELAZL( cont Al piDg 4 H s Lag

sequence, res tivel ani ho' aci d seque SY- 0 269) of
the pr esemoqitmfv‘éﬁuczmlli §><It6@§tt§d alapbsintiuat s16 20624092t 8¢ R ) Prsduct i on

of SY5001,{1485 26%hese subsEgﬁc%tn@ypgg‘?t%o@é Q%) Bxants i uepangdddn the
above (1) as the tenplate was perfornmed using the priners pAnSG F8 (SEQ I D

NO. 15) an‘&l}fﬁ%@@ﬁ (SEQ I D NO 14). The resulting DNA fragment (382 bp) was
cloned into pENTRR TEPQ £ Hfh/é tgfl("c*g:%’l)ett Qaq%% Sltdrucltnkiﬂﬂﬂtl@

ENTR- SY- EX 3-4. ,Th -001 . 3 4 I d th
ool / ot 1505 GHEAT n° £ DIALT r e of= 47 B %%rx%ﬁ%tﬁa%ﬁeemé“ t he
Ncol / Not | Li1s¢ 1 ede afnoprEE&Zo(dm) @r@&byag@w)mdsbe@@mr roapothesplrasmmhlly

ET32SY- DE No
Itor anstor ncg%uwfﬁﬁﬁ%%fygﬁggi%&%gtgd ntaB‘i;j a géed(e é\rllggt%%%p Fesul ti ng
48 transfardiaet yagptddetureabadahby il qn@w m"e@ombmﬁtl:_tlnrmml(m)
cont ai ni ng, 80, RY/dHe0f t%'@'a%'thkrh@gf Qf 51&5—61531”%%/ %En%ﬂﬁg {HERe b he 614 tured

medi um was added 1 nto. 600 whi ch was then cul tured with shaking

for 4 holt¥'3f 2V "GlpseyRiehtT o5 M W b e s adied into t he

cul ture rmmumw@r@da aesect Uy thervoud tar edinii s sdhadd nigh fate 4fd1@rurs at

37C. he regultelcril Ituré%orr%dl um@s tcoentirlfu&,goed aﬁ ﬁ gl l;ég rv

m nut® aej’ﬁ]e Sipet RACSH N ehevet T TeabFtrRg  pdl FEE TRy ysed by
addi ng 40£>Jm_t©1fe16 Wwwmlhydb@thr@ramumwa@d/w ﬂh@ L:r-@s:lﬂlieutng

bacteri algol Ut i.ons H@fbf@@f: 15&%@&%@6 30,000 xg for 25 mnutes, and the
super nat aant was CJF | ect ed. this, 1.8 nL of Ni-NTA (Q AGEN) was added,

whi ch was t hen &t8 rqaéﬂilf%tel§uﬂ?§ﬁla§cﬁt hainghbhei &xEbk el Wast e &tdisdged at
3,000 xg s ﬂ’@wl@@,agfy@ﬂe altpﬂrnaltr&mbmﬁ:y emvieth and N /NEA wwas

O s B St e B Er S g A B P T DB o o e P il e

Ni - NTA. Tites rse:saﬁemmgg miexthipde oatsh € entersisniged vat t3 0000s xgv 4 bratednanut es,
and the r (t’jl"fv% 1s,@lﬁ§%an-r&edartees%luﬁa's%% g Mﬁcﬂ%@ é@egs orlt 0 the

col um. protein was elute fromthec umm  as
fol | ows. fﬁ@tlnﬁsatezs nMhofP e BN (REE-SERS i50) uitihoidsl ot @aHivg 020 mM 50

M 100 eMang- 20Q gihicehdazehges 168 Peatinial o YRIe isaquenli abdyr gy t hrough
the %glL‘of mogg preferably about 30% or more and more preferably about
50% or more compared with the control (absence of the subject
substance) can be evaluated as the compound to facilitate the
platelet aggregation inhibitory activity and/or the platelet
adhesion inhibitory activity.

30 The compound to¢ facilitate the platelet aggregation
inhibitory actiﬁity and/or the platelet adhesion inhibitory
activity is thought to be useful as the therapeutic agent or
the preventive agent for the pathological condition subsequent
to the diseases and the complications thereof, e.g., myocardial

35 infarction, cerebral embolism, chronic arterial obstruction,

arterial sclerosis, ischemic cerebral infarction, angina,



respective fractions were collected. A portion of each 25 fraction was

el ectrophoresed on 12% SDS- PAGE, and then stained with Coonmassi e staining
to determine the fraction which contained the SY-001 Exon 3-4 protein. This
fraction was dialyzed agai nst PBS for 48 hours. The anmount of the protein
was quantified using BCA Protein AssayXit (PIERCE), and the 30yield was
1.8 ng. The am no acid sequence of the reconbi nant protein obtained

inthis LN I 8, a ad the am no acid sequence
cont ai ne\c/i\@%]ﬁ@%m@ﬁlgglg}g%l%és? e%ger}l\l%?r?ﬁ s‘g}g]rﬁx]o o aci %ee%eerhscle?n’t he am no
aci d sequearebnal posfsaiohsod, tpulBonsly aimdf4:het iam nhocaod th s efpienoe  at
positions,233.10; 293 ] ' - g&{ Lved

t hi or edoxrl1 n&g?ot lei;n, a(aﬁ{dae‘L %gggljé%;&bc?%lg%gﬁtggﬁﬁ%ﬁgl a H's taégEgg]a%gnb e,
respecti vely. fqHBa BRPROCACE T efienee YIoESYD01 (148 to 269) is |located at

posi tisons 161 282+ 1fe ExaiPl & 2 Priofdugtdion 1of & agquhinant; SY- 001 (21- 269)
usi ng bacul ovi rus, expressi on system (1) Pr oguctl on of "bacul ovi rus, SY-001

(21-269) PPRRIF T aghentdntodi hG I he ipel §peperdehatPhos+¢bradsitd to 269
of SY-001i(15HQ & N d) i weasy amgitidired By PER ysikpgnthe sathyarys gliand cDNA

h in EXx le 1, 1 as the,tenplate. .Th rimnmer pAnSG F10 EQ I D NO 16
ood had BAGPENE: 17 {RERat0 £ b LBt p IO (EE S Grihe B g and &
FLAG sequemcet @itcd 2tts€d § raddisty Ahe TheéipitpetopinbG R (iISEQ1dxN@tl4) used
had tl i %:%;%ﬁ% i e The DNA
frag@nt %i%ls%#%tn% intop %@%Og%a%g%?t%(ggﬁ%?Q%ﬁ@o%%??ﬁ%%c? h@g] pl asm d
pENTR- SY-0b1o B Acy to inhibigupdeqnéat ket andisysdon irdgredtby 218G bp)

obt ai ned bya€d eayi Ngh KENTR Y6001 EXom, Ip A widdy Bamdd /Natp svas,ddhsier ted 20
into BanHl /Not| sites of %;IiACgus-l (Novagen) to construct a bacul ovirus

transfer VEHTFE ptashT dpEACH RS SRORLEGIT T -aggregat tompddyhi it

bacul ovi rarsd s tieep Ust dipeia & @tcadddmainth iaicid oVviirt uss yisdd NgF kd 1d

(Bac\ect oy - . T ection Kit,. Novagen), by co-transfecting Sf9 cells
W th %he %%%Jgg&z%é g@i%l}g}%ﬁ?rﬁ%c?lﬁ%lné:%e?ﬁveeq&'or pl asm d pBACgus- SY-001- Exon
1-4 and Ba@Neetlort@o0ecDpiThe prepared reconbi nant bacul ovirus was

desi gnated as AGNPV:8¥%=001: Xk dsd cahh@tod fue Bhei ST CeLEsWeRE Gy tured

at 1 x 107 cells ger , o
agonist for SY-001, characterized by comprising the

platelet-rich plasma, SY-001 (including the expressed product
20 of the present invention) and the platelet aggregating agent
as the constituents.
The kit for screening of the present invention comprises
{1} sY-001 (e.g., the pclypeptide having the amino acid sequence
of SEQ ID NO:1 or 3} or the expressed product of the present
25 invention (e.g., the expressed product of the DNA molecule
encoding SY-001, of the DNA sequence cf SEQ ID NO:2 cr 4), (2)
the cell culture medium comprising the platelet-rich plasma and
{3) the platelet aggregating agent as the essential ingredients.
Similarly to the kits for screening of this type, the kit can
30 comprise various reagents such as cell culture media, reaction
diluents, staining agents, buffers, fixing solutions and
washing solutions as other cptional ingredients.
Specific examples of the kit of the present invention
include those comprising the following constituents 1 to 3:
35 Constituent 1: cells (SY-001 expressing cells, cultured cells

comprising Escherichia coli cells or insect cells transformed



150 mm petri dish, and infected with AcNPV-SY-001-Exon 1-4 at 30 an
infection nultiplicity of about 5. After 3 to 4 days, about 250 nL of the
cul ture supernatant was collected from 10 of 150 mmpetri dishes, and 1.5 nL
of Ni -NTA (Q AGEN) was added thereto, which was then stirred for 15 hours
at 4C. The m xture was centrifuged at 83000 xg for 3 mnutes and the
supernatant was 35 di scarded. N -NTA was col |l ected, and 50 nm. of a TBS

sol ution (150 e%la?gly{}ﬁ oVET és i—gcﬁé "‘1%?‘?1 m dazol e

50 was added t e resu g mx{?ure was centrl uged at
3,000 xg fottaredinites @hdot Wéfﬂup!é:r fabaht Was bﬁscarldedwellieabbfﬁélmed

Ni - NTA Wagn@@ﬁkgg &8, thelr@olm b%e%%%%a%%glﬁsﬂ gl n was el uted
fromthe co um 5 as follows. That is, of _.the TBS sol utions_contai ni ng

20 mM 50CAME T 1BBeTHM %not%cwﬁmaﬁ%z& @ 'Y @@E)ééﬁ?%l@@%r‘éo sEliEitial |y

run thsrouglh\etﬂaeaggwﬂnag@ﬁggéeg@ﬁptg;\(@ fractions were collected. A portion
of each f{:act on, 12% SOS- PAGE, and then stained with

HRPRERE oF 1 OO Bt el R rEs
Coomassi e Starhi Ry Tfo Bt EL¢ReP#3%% 1 on which contained the SY-001
Exon 1-4 proteiln ‘c‘lﬁnssdrrmmmgﬁ magcsod alls)iﬁthagakmstf@BSsu‘:ﬁéeABnc_hQ]Jﬂ’ s. The

and the yiaPgee s PYg e S e B AP R R R
protein Si(sthCSteé@llQGQ“)e @iitaéaai@d:-imqhhpéamy Psrs‘heﬂm WniSEQ 4 BRINO 9. In

t he Sﬁquef@@ldtoffetﬁé%%'lcﬁn@}m%@ﬁﬁéQ:%%tlsx%’s i (Lhe- 5%‘%%1?@9&5%{}%3 the

am no aci d sequence at positions e se u SY- 007

(21-269), m%%%%%ﬂ%e%%%%a%% %}éﬁwﬁ% mthﬁezvoaql%eciheT%eﬁ@@ deri ved
from pBACQMtél@@r&@gf&@Qtich@ His g ad A0 rsequescget Exannl en3tddeydnhi bitory

action of, Stﬁgp%lgﬂet@gs tbstance has not been added. Subseguently,
the significant difference is tested between the former rate

15 and the latter rate. These measurement and evaluation can be
carried ocut in accordance with the standard methods.

The present invention can also provide a kit for screening
the agonist for SY-001, characterized by containing the
platelet adhering agent (i.e. collagen), SY-001 {including the

20 expressed product of the present invention) and the platelet
suspension as the constituents.

The kit for screening of the present invention comprises
(1) 8¥-001 {e.qg., the polypeptide having the amino acid sequence
of SEQ ID NC:1 or 3) or the expressed product of the present

25 invention {e.g., the expressed procduct of the DNA molecule
encoding SY-001, of the DNA seguence of SEQ ID NO:2 or 4), (2)
the platelet adhering substance (i.e. collagen) and (3) the
platelet suspension as the essential ingredients. Similarly
to the kits for screening of this type, the kit can comprise

30 various reagents such as cell culturemedia, reaction diluents,
staining agents, buffers, fixing solutions and washing
solutions as other optional ingredients.

Specific examples of the kit of the present invention
include these comprising the following constituents 1 to 3:

35 Constituent 1: cells (SY-001 expressing cells, cultured cells

comprising Escherichia coli cells or insect cells transformed



aggregati on was eval uated by neasuring the platel et aggregation 25 in
platelet-rich plasma (PRP) using a turbidinetric |ight-transmttance
pl at el et aggregonet er. An outline of the method is as follows. That
is, first, a blood sanple was collected froma healthy donor using a
syringe with anticoagul ant, and the platelet-rich plasma (PRP) was 30
prepared by centrifuging the collected whole bl ood. The prepared PRP was

v 01 hayRER" LAgUBAs o L0, 20 BYBRT, SOLU OF @%ﬁ&&e%' $ 904 whi ch

SY-001 having 0 acrd-sequ nce pared 1n Example 1,
3-(1) hadcbéénrddssnlae@(} ar HBS as Dhé tonirell0 anélilslm@queatl y7tthe

platel ets mgre 35 aggregale dPEpsy hﬁﬁ@ a platelet aggregating agent. As the

pl atel et aggregatin agent (suppliied fromSig ) , collagen 51
(suppl i edCP%FriLF\H@E%I%J) th@ﬁﬁa(tsa}@& Feliee FHownsPreptiedecl(fs oi- v utel Yawen,,

convulsxl nAbspp@bl ;eﬂdubent}%e i8S e 1dRARIL s4PPh ] eghd rom SawadayLTSC)hnol ogy
. t

epi eg é om Dai i chi, Pharmaceutical Co
ar achl donge ﬁg?g uERh 8“8 aF?g%?@%ﬁlO% 46619 (supplied from Caynan)
0[A23%87 (Suppllmxtﬁé(ﬁﬁﬁﬁgnﬁﬂg\Mﬂihm@6d51h@5pﬁ@tky€|for screenﬂh@NWfthe
at el et regation rate sur nut s, usi
P ur i d oL T e T e d Sy P S POE “ag g B oRa B {REN PENR “FrRACER
313M suppileé@tefcrmni MG N ¢a1v¢3. a0 Uhﬂjlptlhﬁedm)tl rdheaggnegatéonlagae was
obt ai fred ﬂ)é‘rh@?_lr@‘ﬁs&’?ﬁ@gt ﬂarldsofnt L egn%ﬂﬂ%g%e@Q%@%drﬁ%

i nhi b| tion rate 01 was ca i naccordance wt
fol | owi ng %‘?w% Stm%ﬁ@mfé@ W@&ﬁrﬁnqaﬁml@@ftraoﬁubaténe% hag beerps/ Ac)

15x 100 Asgadaxi myarp) ﬁh@';ﬁﬂaiﬁﬂ@@%ﬁé@i‘oﬂ@h%ﬂbﬂthﬁ M‘E@ngd@@élciﬁQi

Ma | atel et PRP al t Details of
the abovo e Bul LT on ol BLER SHoWE T THETOHTowED N4 Re8n ALiTh(a)

First, 60Suthsedudhiobd, waﬂa sobhect ednt roififidheeal & e denbbetiseng e
Sy“ Bﬁl%e WL 1y, 6 o 0f 3, 8¢ %k%%djléj%%ftrraa&%e asffﬁ@% %%%%ﬂ'r%% a;ts%%%eq”e”t ly.
or

ood was centrifuged m nut és,
pI at el et - @‘i’%h%th%mm:rf(rpma) caayéﬁda@uhmmw@ond@w@e wa§httiam$’@arr@j:d nt o
anot her tgstntabe. A 25 remaining |ower |ayer portion was centrifuged at
3,000 rpmfor 10 mnutes, and a resulting upper clear yellow |ayer
(pl atel et-poor plasma, PPP) was transferred into another test tube. The
m xture in which the nunber of pI aE&hamElsad been adjusted at 3 x 108/ niL

was %de by m r%ﬂ%%e J_I?IFX)IFG),I'I 1o%' Q&E‘l ngr%g(gg ;{Jgerg L L) en:eall
subséquent maasure i'smxture’is re erre ﬁfffD measur enent
sanpl e" iwithedisidaowangonehsufehkerning Examples. These Examples are

only for exemplification and donot limit the present invention.
<Example 1>
1. Preparation of cDNA library from salivary gland in Anopheles
25  stephensi
Female Anopheles stephensi (SDA500 strain) 3 to 7 days
after eclosion was made suck blocod in a mouse (BALB/c strain
purchased from CLEA Japan Inc.}. Wings, feet, a head portion
and an abdominal portiocn were removed from the mosquito 6 hours
30 after sucking the blood, and only a breast portion including
the salivary gland was stored in liquid nitrogen. At the time
when the breast portions of 300 mosquitoes were collected, RNA
was extracted using RNeasy Midi Kit (QIAGEN). A library was
made by collecting poly A-added RNA, making ¢DNA using reverse

36 transcriptase, adding restriction enzyme sites (EcoRI and

HindIIT sites) at both ends and incorporating into A SCREEN-1



The platel et aggregation rate of the platel et aggregoneter was set so that
the light transmttance in PPP was 35 100% of the platel et aggregation rate
and the light transmttance in PRP was 0% of the platel et aggregation rate.
52 (b) Determ nation of collagen concentration and nmeasurenent of platelet
aggregation inhibitory activity 4First, an aggregation cuvette in
which 200 RL of the PRP rreasurerrent sanpl e contai ning no SY-001 had been

added was-~$8tiAq1 Rithe plLat aggregoneter, and incubated for 2 m nutes
at 37C. Sugseau I‘L 52 g §2L of a collagen solution (supplied from NYCOVED

GTBH, Nbr?yaIIS‘aﬁ@%)?eWﬁénad@ﬁdsﬁkéi@% #eld t | bkle @Y aggr egati on rate

was conti nUOUSlE’sHE&SP&EFa Q\ver; @IﬁnM'ﬁsTﬁka§5Pwa§h§nﬁé896§%l@haé£dk?t
aggregation rate in 5 m nut es was rmade the maxi mum pl atel et ag egatlon

rate. I n Pha9es %@%ﬁ@&lﬁ&%wr%énéo?ﬁb@ﬁ%%h%géﬁ“ 5 20ORYFHAS (fi nal
concerﬁratst@pﬁehsltQ@lPRE’rpegﬁglﬁ@n@ﬂtns@mal@svwr dbd. tang Ry/ ) were

| oyed trati L Wi ch 70% of Lh | at el et
00T oat | DI ATRC AR TR Bl Gt ) Tnsi Y 1128%. GOF-p237588) TREGING the.

am no aci dnsegieihce aof a1SEQ WRENG Roppegpared ot ixx amploe &lle s8s (dpherpriepar ed

2t 30 M 200,00, 06 300 OM. K ESPOPHLVRLYand 4 ) S 0 (148: 269) [having

the amno acid ence o repare ahple 1, 3-(2)]
prepared at 10G% mvlszsuwmml@rm@ eb0einktl 0 thespectirvaing WﬁS(H’lfQCfFEBB (137

M Nafgl, ¢, 55&%@1&1@ coll 'EM N%%HPQEB ém;:r’lfﬁéﬂ"z%% 33t PRaGONIIOl Was

added into each cuvette 1 n which RL he PRP rreasurerrent sarrpl e had
been addeBSMEERR FiGtBF el NERTERE P‘Pnr*%h‘én pW%ﬁ et gneggriconet et

i ncubat edpi;@mE}anmmes Bév3dén) Su@m@ueﬂétke'dl&?edz Rlaohid h@x@péicagen 25
sol ution m i ven entratl on detgf{j ned above was gdded t hereto, and
the platelet’ %%%Wega FarE W Freadurdd VPSR Rites ¥ 8%t he additi on

ther eof . sequencdfierriesid inoDNrhpopkabeket SBggregatticon pirriviehi:t 8E) Hrtivity

f SYr:001,42242 t I 1 I
I‘;I A 1‘1§ & 120 l{}gy%%GEb[yO fﬁ%%tédw %'kQPaVE cﬂl %?103?'7 g:gfx?:{,/&agtoﬁ”'o"m in

Iateletuﬁa‘%I tron in

SY- 001 (1&81%39) $I¥qu3b%d\1%ylltfh@r§ﬁ &Pﬁ@nNWtW%@ma@@ﬁaﬁ@nhl athown in

FIG 2. at bothle®@shfp9ureEN &sherd 200aheaX ERiLPFASLeRLS A il gour se

(-0.5 toaz? gl nutes) from 30 seconds before the addition of 35 collagen, and
X

a vertic is represents the platel et aggregation rate (% . 53
As a result of analyzing the base sequence, it was found

20 that a cloned gene fragment contained a stop codon but deleted
an initiation codon. In order to cobtain the deleted 5' region
of 8Y-001 cDNA, 5'-RACE method [Frohman, M. A., et al., PNASC,
8, 8998-9002(1988)] was performed using A screen phage DNA
extracted from the salivary gland cDNA library as a template

25 and using primers, SP6 promoter primer (SEQ IDNC:10) and pAnS-1
primer of SEQ ID NO:12 to clone a DNA fragment of about 470 bp.
This DNA fragment was overlapped with the DNA fragment obtained
in the above screening, and further contained the initiation
codon. The two DNA fragments were ligated to determine the

30 entire base sequence of the DNA molecule encoding SY-001.

An ORF found in the cDNA encoded 269 amino acid residues
of a putative protein of 28.5 kDa and contained 807 bp. This
protein was predicted to be the protein secreted as the saliva
because it was predicted from the deduced amino acid seguence

35 that this protein was an acidic protein with pI=3.8, 21 aminc

acld residues at the N terminus were hydrophobic and exhibited



In FIG 1, the curve 1 shows the result in the case of adding SY-001
(22-269) at a concentration of 300 nM the curve (2) shows the result
of SY-001 (22-269) at 100 nM the curve (3) shows the result of SY-001
(22-269) at 30 nM and the curve 5(4) shows the result of the control.

In FIG 2, the curve 1 shows the resul46in the case of adding SY-001

(148-269) at a concentration of 1000 nM the curve (2) shows the
result of, Sy al ( %@Jlﬁke@é)qm\ﬁcé NS\ EUNE ¢ termilmls SNG4 he resul t
of SY-OOl (148- at 100 nM and the curve 10(4) shows the result of the

control . mem}:'ran%\salil%h%l%l%%oﬁfomthe results shown in these figures, it

has been shown ttias d%hﬁu(%@a %lﬁ@%@rﬁgéqﬁeh@yq@ kaRwhetveed thenlsat el et
aggregation i nduced the Iatl on with col Iagi'ein as, its addition anmount

i s increased, aiseese SDIf}hé“%@é:t %fla§ é‘@a‘fb%narﬁjrﬂﬁ Bict6r y
activisty. Sé'djleeﬁ@éYElEXﬂ&ﬁwrﬁfem ssm 1hei@bdve were perfornmed using the

System i b BAR © 2 TAh TeaUnt, DoUBSTANTHTYy PHo i Pesdi T 148 t hose
shown in Figedfwere 20 obtai ned. Consequently, it is ObVI ous that the

SY-001 of (1 a | at el et aggregation inhibitory
activity. )heplpéﬁgﬂ%en%igiﬁmfnt?%?nﬂ t he above SY-001 (21-269), the

pl at el et aggr edatih ﬂ%%@%@%&%%é@%@m@@n@l%@ tee igmegoaéent r at i ons

of Sﬁﬂoobégﬂtﬁ&% 47 iy &@wotmm@@mlvm h@ﬂ nb ogy | oG4 tagial pasd s phor the
pl at el et %gl on_i, nhi b|t Ié;é\actl Vi | C50). of SY-001 (21- 269) was
perforrre g Aga.!:&f"?%é{r% §W{3‘st9| eI JHRFPRE ealiesd135d hsa
resul t, Jiﬂﬁé)t@fnpS\ét@Ol R4 p&&%eﬂ\@ﬂnsal-wl gl Toaibel 26 uidd BFEmemIt he

above resulys, il has heen specylaled Lhat, an epitope pordipn present in

t he Ctermnal p05|t|ons I the amn
sequence PN EBY-RD 1 B0 SEQNCD INO: BsridghedcBatEi @ut@ teCEHeC P! aatad] end

aggr agat i:Q0 ok Rk DEL Ok ACERY I Y 2QE . SYO0L @hel fign BRESARNLH PyeRlieRg 35
inte pENTR/D-TOPO (Invitrogen) to construct the plasmid
PENTR-3Y~-QC1~-Exon 1-4.

Subsequently, an SY-001 DNA fragment (about 760 bp)
obtained by cleaving pENTR-SY-001-Exon 1-4 with Ncol and Notl

20 was inserted into NcoI/NcotI site of pET32-b(+) (Novagen) to
construct the plasmid pET32-8Y-001-Exon 1-4.

Escherichia coli BL21 (DE3) (Novagen) was transformed
with this pET32-3Y~-001~Exon 1-4, and the resulting transformant
was cultured with shaking in 6 mL of LB medium (LBA} containing

25 50 pg/mL of ampicilliin for 15 hours at 37°C. Then, the cultured
medium was added into 600 ml of LBA, which was then cultured
with shaking 4 hours at 37°C for. Subsequently 6 ml of 100 mM
IPTG was added into the culture medium, which was further
cultured with shaking for 4 hours at 37°C. The resulting

30 culture medium was centrifuged at 6,000 xg for 15 minutes, and
a supernatant was removed. A resulting pellet was lysed by
adding 40 mL of 6 M guanidine hydrcochloride thereto. A
resulting bacterial solution was centrifuged at 30,000 xg for
25 minutes, and the supernatant was collected. To this, 1.8

35 miL of Ni-NTA (QIAGEN) was added, which was then stirred for 15

hours at 4°C. The mixture was centrifuged at 3,000 xg for 3



Exanple 4 54 Synthesis of SY-001 mutant SY-001 is synthesized bel ow by
solid phase synthesis method using Fnoc (9-fluorenyl methyl oxycarbonyl)

met hod. A synthetic pol ypeptide having the desired nunber of 5 amino acid
residues fromthe Ntermnus to C term nus of the am no acid sequence of
SEQ ID NO.5 can be obtained by reactirfg in a continuous flow node using
TBTU [ 2- (1H Benzotriazole-1-y1)-1,1, 3, 3-tetranet hyl uroni um

tetraf | uopoberat e]th%”@ub‘@haﬁt%n@v@é&&é%%at£ﬁ@4&‘1‘—%}@9%i§ d@dlﬂ&t%% active

reagents. If necessary, the resulting syntheti e can

di ssol ved®ih MiPREERY PSUP P o%T N aff M reRer 1 o It 5@%: O getbtTonitvidle. 15

For mul at i op EX8Pl €dtaining 14 Iom Thel R mmcedd i Lale camositioncef the
present: iny on_j.n the ectaple formul ati on, was prepared by addi ng and
P i ng. 100 Bt dive5n: T %ﬁaWh@t%%%wam Sonhel Hogedutnce 00P SEGD NO 8)
0. 01 mg/ nt mindwesn &0 20(Pobyoxyed tyiene(20)<narhid.anTheneekeateng

Pol ysorb n1_ of dextran 40 0.1 ng/nmL of cysteine and 1.0
ng/ L of %Munan serum ajr%ﬁ?n?‘l) Cfn]n 01 Mcitric acid-sodiumcitrate

buf fer (pH 6 . The SY-(0lt r’ﬁ‘actqmg-télhpmtmurea(sushmfge@ fembridre ddlltver  of
0. 22 urn)astf%qqoaglser' beby fLspensi 08 hhe. Ll dtrg@tgoﬂyt% Hé‘dor}lt?a?n%n\é] al and

l'yophilizing it orrmul ati'on can us dissolvin
saline i PQddl, S0 mM, 109 Whénéhaﬁﬁa@%mmwz@lﬁvpo@&ﬁ@tweh}héﬁeﬁﬁesent

i]pvggtoi)grlsé( éﬁlﬁ}_djirﬁhﬁciﬁﬁlbltﬁrf)g@gu‘h@é'dﬁlu%zf erslgg@% @a/l@éicyﬂsg:tli%ngslo 1m
0 - avi e amno acid sequence
cysteic atidf ﬁﬂggfcﬁﬁdof M &Rgy 198y eéFBlﬁﬁar?t(WWaﬁeerle\ﬁ%OHh@r&S% I | ed

wat er f oront Hed gsetHizoy, fainld ithgnt heamsulwmlg Gdrol & OFe | |gtamgng alec by 1 nL
and | yophildzling,d ten £6t 100 O, ARRRONRhALSIRE 2dhesl ot .59 hagen
protein. This fraction was dialyzed against PBS for 48 hours.
15 The amount of the protein was gquantified using BCA Protein Assay
Kit (PIERCE), and a yield was 5.0 mg.

The aminoc acid sequence of the recombinant protein
obtained in this way was as shown in SEQ ID NO:7. The amino
acid sequence at positions 1 to 162 and the amino acid sequence

20 at positions 410 to 420 are the amino acid seguences derived
from a thioredexin protein and pET32-b(+) containing a His tag
sequence, respectively. The amino acid sequence of SY-001 (22
to 269) of the present invention is located at positions 162
to 409.

25 (2) Production of SY-001 (148-269)

PCR with pET32-5Y-001 Exonl-4 prepared in the above (1)
as the template was performed using the primers pAnSG-F8 {(SEQ
ID NO:15) and pAnSG-R1 (SEQ ID NO:14). The resulting DNA
fragment (382 bp) was cloned into pENTR/D-TOPC {Invitrogen) to

30  construct the plasmid pENTR-SY-001 Exon 3-4. The plasmid
PENTR-SY-001 Exon 3~4 was cleaved with NcoI/NotI fo obtain the
DNA fragment of 372 bp. This was inserted into the Ncol/NotI
sites of pET32 (b)+ (Novagen) to construct the plasmid
PET32-8Y-001 Exon 3-4.

35 Escherichia coli BL21 {DE3) (Novagen) was transformed
with pET32-3Y-001-Exon 3-4 obtained above, and the resulting



35An SY-001 solution (50 WA at 3, 10, 30, 100, 300, 1000 or 3000 nM was
added into a 96-well plate coated with 40 pg/niL 55 of collagen
(NYCOVEDGBH), and incubated for 30 m nutes at roomtenperature. After the
i ncubation, 50 pl of a platelet suspension (6 x 108/ niL cells) was added to
each well, and incubated for 45 mnutes3 at roomtenperature. After the 5

i ncubation, the solution in each well was renoved using a pipette, and the

vel | s \A/er@r%%@flmmma%%ﬂu%d%@%h SHDSEHIEAt ¥, 201 R0 WRBE goNt ai ni ng

1% SDS was added to each well, which was thenh stirred wth shaki ng ‘and
dried in apptainisg, 50rm@n(m150ﬁLa@plmbhm|@dr wat epunas: addéd - t dClech wel |,

10 and a Prot&i 1 GACRBHE akil ik izdidhe: ved lsowast, r&aﬁyzxe%a%mga@cuwrpt ein
assay kit (BIO-RAD). The results are shown in FIG 3. As is shown in

FIG 3, i PUhasrpaehtth isdbitng v dobosrst ak %)?ésenﬁulpﬁ%ﬁ@%%m%mlbuted
t he plsat edaetlaolhe[smm@wé_é getitagent b ntige doske: wepandentn manesh wand t hat

SY-001 exhibited th pot i nhi bi cti on the pl.atel et adhesi on
parti cul E??t%?rd‘é‘é LUBF S‘GBt]PQg?Pri b?gn%?% ‘?g?%ﬁ%ga% 7a°€| -tyT®F SY-001 to
col | agen 28#Aubt Dok ulglismreltmadm@ﬁo\@apl Jemasi adpet 40 edtlD wed | fof 1@ 96- wel |

plate (NN 2o2038k coated Wl 60l 12090,80c8 . 90rELL 0 21 6o (MING, 260895)

not coate and i ncubat e one OUI’ room te erat ure. solution in
each wel |va@d veesoveaddand 4Q0LRE 61 aﬁaMUm hyﬁ@p@hﬁoggﬁ@twﬁmno 3, 10,

30, 160 thé%saﬁlﬂMdA@%c%@%%ltgo%@ﬂoWés c%fi'ﬁr'l%%%lt gd ﬁ@kﬁ@@%&our at

roomtenperature.. The solutjon in each well was renpved
sucrose WL adidH- g he At Ith%r?dlﬂ%@ﬁé‘%dwﬁércglﬁ?%?@s at© ridbirf -

t enper at ur £3 mthefs:oimwmngimmnhwmldddfﬁs wBRevegtks anént beivwekl m@as dried.
Subseque 100[ 11J constl tuted 30 Ni-HRP solutjo

( Express % P Er N lﬁk %6?)31}?%@:6? rém Rﬁﬂfrﬂxﬁggﬁﬂdﬁﬁ %]ooggc}ﬁgv@q and
i ncubat ed? fn@mugesmmﬁ egpatna@@mttmeea@ue@ anAf erNTawhi e wWiadt el wash

buf f g5, 100 Ry QEeéBT§SP§<EP%ﬁ£'@§e( GSMbéEéét 8 s\ d 59 gach Meldq; and

gently mixed wth shaking, After the term nation t'he reaction, 100 [IL

35 of 1% StE wab! a%@balw ah’ afb%o%rbm@%ﬁ %Mﬁ@%gﬁ% HleFah 410 nm
was neaswedits) ngre reetophatent eades was centrifuged at 3,000 xg for

3 minutes, and the supernatant was removed. The resulting
Ni-NTA was packed into the column.

20 The 8Y-001 Exon 3~4 protein was eluted from the column
as follows. That 1s, 2 mlL of the &M urea-TBS scolutions
containing 20 mM, 50 mM, 100 mM and 200 mM imidazole,
respectively were sequentially run through the column, and
respective fractions were collected. A portion of each

25 fraction was electrophoresed on 12% SDS-PAGE, and then stained
with Coomassie staining to determine the fraction which
contained the SY-001 Exon 3-4 protein. This fraction was
dialyzed against PBS for 48 hours. The amount of the protein
was quantified using BCA Protein Assay Kit (PIERCE), and the

30 yield was 1.8 mg.

The amino acid sequence of the recombinant protein
obtained in this way was as shown in SEQ ID NO:8, and had the
amine acid sequence contained 293 amino acid residues. 1In this
amino acid sequence, the amino acid sequence at positions 1 to

35 160 and the amino acid seguence at positions 283 to 293 are the

amino acid sequences derived from a thioredoxin protein and



56 The results are shown in FIG 4. Triangles represent a reaction
curve of the enpty vector as the control. As is showmn in FIG 4, it was
identified that SY-001 had the binding capacity to collagen. 5As in the
above, it could be identified that SY-001 of the present invention had not
only the inhibitory action on the platé et aggregation but also the
inhibitory action on the platelet adhesion to collagen. It could also be

i dentifi t,. 5Ys 0 ; nt. i i ha i hdi ng acity to
1000l | agane 220 YT e & K o PP B o o
conpri si nygnBYe 0B218f seHeepreseht SYVeht [ bhe asc t hed Jactd Vieasdgsbraint can be
the useful,phargrceytical, sggposition as the therapeutic agent and the
preventive agents for myocardial 15 infarction, pulnonary enbolism

cerebral infarction and the like. Platelet adhesion inhibitory action and
col | agen bianehng gapacity of reconbi nant AAPP 20 FIG 3: AAPP inhibits the
pl atel et adhesion to collagen, FIG i;ﬁsﬁﬁp he binding capacity to

col | agen.&%%ﬂj%mﬁ?%go ijé?c‘%Pléjenal%&tS D&\%azs@%) DTS SR G T856
pronot er gupresssequenpseem25 SEQ ID NO 11 represents the T7 term nator
prinmer segue ) 1. 12 yepresent.s 1S; 1, .primer sequence, SEQ

I D NO 139#)eB}%gés%%&gl%ﬁeg%A?\%%‘plpﬁsng?sée%e%g?%F_ZQ ID NO 14 represents
t he pAnNSG Rl pri mdiA Seggercs, eSEQIE) NGe 1 Ineppesert st tihes pAnRSG F8 pri ner
sequence and EQd RvNG0116588 fERIESaN ARSEyF k B nce.

| NDUSTRI AL APPLI CABI LI TY 152 Accorh%ﬁ;Qﬁgﬁfﬁgggrégeﬁgﬁ?%%gﬁ ﬁ%%, it is
possi bl e T3 PNy detehRRF ettt éal Borppse tl ohcvhtaent ¢igSe bdlortife 35

expr essed PredticiagdciEs present hoves)i aReasnhbhesagti e onpanenic; The
conposi tiaotn 5%&1 %gel {hesselr%tesl gl*:/gnqttlhoen5l' Sergg%l'rli%ta FLAG sequence at 12th
G to 4ist A . The primer pAnSG~R1 {(3SEQ ID NO:14) used had NotlI
15 site (GCGGCCGC) at 2nd to 9th sites from the 5' end. The DNA
fragment was cloned into pENTR/D-TCP0O (Invitrogen) to construct
the plasmid pENTR-3Y~00l-Exon 1-4.
Subsequently, an SY-001 fragment (780 bp) obtained by
cleaving pENTR-SY-001-Exon 1-4 with BamHI/Nctl was inserted
20 intoc BamHI/NotI sites of pBACgus-1 (Novagen) to construct a
baculovirus transfer vector plasmid pBACgus-SY-001-Exon 1-4.
Recombinant baculovirus was made using a recombinant
baculovirus making kit (BacVector-2000 Transfection Kit,
Novagen) by co-transfecting Sf9 cells with the above
25 baculovirus transfer vector plasmid pBACgus-SY-001-Exon 1-4
and BacVector—-2000 DNA. The prepared recombinant baculovirus
was designated as AcNPV-SY-001-Exon 1-4.
That is, the Sf9 cells were cultured at 1 x 107 cells per
150 mm petri dish, and infected with AcNPV-8Y-001-Exon 1-4 at
30 an infection multiplicity of about 5. After 3 to 4 days, about
250 mL of the culture supernatant was collected from 10 of 150
mmpetri dishes, and 1.5mL of Ni-NTA (QIAGEN) was added thereto,
which was then stirred for 15 hours at 4°C. The mixture was
centrifuged at 3,000 xg for 2 minutes and the supernatant was
35 discarded. Ni-NTA was collected, and 50 ml of a TBS solution
(150 mM NaCl, 50 mM Tris-HCl [pH7.5]) containing 10 mM imidazole



57 to be useful as a therapeutic agent or a preventive agent for

pat hol ogi cal conditions subsequent to various di seases, e.g., the diseases
and conplications caused by thronbus or enbolus, e.g., acute coronary
syndronme, nyocardial infarction, cerebral 5 enbolism chronic arteri al
obstruction, arterial sclerosis, ischeidc cerebral infarction, angina,
venous t hronbosi s, hypertension, puInDnary hypertension cer ebr al

infarctiopn, pg&g@ﬁagxekﬁftgrct?ﬁ@ L{%q!ﬁc%{s@l Jephr ri tlh%r renal failure

and subar achnoi enorr the 1 oI ynucl eoti de ( DNA
mol ecul e) C@ht@dfngeSYa’OOl nh y@eéplrdé Imrreiuaﬁ/@lmﬁedheFﬂmpenema’oant ware

conposi ti gnsof -4be. prq@%%bwﬁ/&m hen NTSA w%%%%t he wsef w. iqn the

prevention of the t us formation stent pl-aci ng, and for
the prevention A5 ﬁh%%%éﬁw&#r @éptﬁll@cwag @h@tg@eﬁromyt@fmmmm SY- 001

by, appl ykpgrSYiHAd, ot qr@beddmﬂgaﬂr@%slsnswﬁt%ﬁ@tcéxtn@@iﬁlng 20 By
utilizing SY-%)(?l and 55 %ecul e encodi nfﬁer provi ded by the
present ifVen i t09 smHodRpf &Vt sEPER#2 ¢ aﬂbﬁﬁﬁ%‘ttlﬂ%ﬁ ¥ H&E4501 ypept i de
or the exse@mm?wgumn &mﬁdm@theh 2<Q>1rm1hremalnah£@§pé@§ﬁeg ﬁélﬂitﬁ:lnsﬂf t he
present inyent] scr en t ance, having the acti o]
facilitate" %goﬁghl tletdgryAaDc% iFVOT e ?”%ﬁﬂa?%}mil H&§e lpg'%ft%?%o en‘syet
pl at el et egygreg&DHrPAEEl/ omd el attellaEdathem Onomass ¢ he st dag &o
conpognd. 425, rp J?neg BhdBrry tl%n x%hﬁ:ah %?éﬁ S S'é;lo(}{" L£Qnpri sing
0 ol T'owm ng to’(d) (a

at | east one p pﬁ%l de o a pol ypept| de
conpri si ngt ¢ et ifcfgaségaanées ¢fl sdpoeDageiast P(H:E) f@rp B ypupis de
conpri si Ngh@Bmdihfoo A&hEd SegHens & Rayh g MO sMEasdophegyntsdhe am no
acid sequlgncebé){%é(gq? abov(g é@% an%i]r&aw n pI atel et aggregation inhibitory
activity ahd/ bt e’ ebt r’§9 activity; (c) a pol ypeptide
conpri sing the Tam amlamaics@@uqneﬁcefoiSEQel&d\dﬁhﬁ,naandprédasla qolopept i de
conprygsi n j u 0% or gy to the am no
acid sequ%n%rb(?%n ngevdz%?1 %Hggd vllréﬁ ZloWnl a erggeqe I@gggégat |% i r?hl bitory
activity a@EHOCw ﬁh&t%@@@e@@méﬂ;ummtﬁmr@ wroyl%@tsmhet YLAGSS eaueactsi,ve

conmponént:he amino acid sequence at positions 11 to 259 is the sequence
of SY-001 (21-269), and the sequence at positions 260 to 270
is the sequence derived from pBACgus-1 containing the His tag

20 segquence.,

Exanple 3
The inhibitory acticn of SY-001 on the platelet
aggregation was evaluated by measuring the platelet aggregation
25 in platelet-rich plasma (PRP} using a turbidimetric
light-transmittance platelet aggregometer.
An outline of the methed is as follows. That is, first,
a blood sample was collected from a healthy donor using a syringe
with anticoagulant, and the platelet-rich plasma (PRP) was
30 prepared by centrifuging the cecllected whole blood. The
prepared PRP was mixed and pre~incubated with an SY-001 solution
[PBS solution in which SY-001 having the amino acid sequence
of SEQ ID NO:7 prepared in Example 1, 3~ (1) had been dissolved]
or PBS as the control, and subsequently the platelets were
35 aggregated by adding a platelet aggregating agent. As the
platelet aggregating agent, ADP (supplied from Sigma), collagen



2. A pharmaceutical conposition conprising polypeptide, which is expressed
by at | east one polynucleotide of the followng (e) to (j): (e) a

pol ynucl eoti de conprising the DNA sequence of SEQ ID NO 2 or a conpl enent
thereof; (f) a polynucleotide which hybridizes with the pol ynucl eoti de of
t he above (e) underastringentconditiorbland is capabl e of expressing a
polypeptide having a platelet aggregation inhibitory activity and/or a

pl at el et i i ti y l.yn Lising the
DNA seque ce %g?ﬂgﬁg /diﬁﬁdﬁE% h%%%l%?%ééa %ﬁﬁ%% %lyﬁégfeotl g%tthe above
(e) and chpabl e @@ﬂ‘ébtba{e&s(mgvﬁh@dptﬂlyqﬁeﬁtlﬁdesmv?ﬁ@?a W]@@@@ﬂ Agyr egat i on
I nhi b'toryaﬁgaw'wcaﬂgiegﬁc@ | 2t ebetn adiesion g%mbfécprfvmptdawlwl (h) a

pol ynucl eoti de tonprisin sequence 0 NO conpl enment

t her eof ; FR3TR2HOY haéie i deluhi th el Eiowse @i t ifarmg-gsbifyfbc] eot i de

of the ab@i@naﬁh) Ry 4 Neush i f@entnconethdh 0B raB sy ¢3npph e«afr@xpr essi ng
t he polyp ti de having the atel et aggregation inhibitory activity and/or

a platele Fohestdn FRRfbi TorBeatV¥iYy: and (j) a pol ynucl eoti de
conprising the TMh,secqwemetlaa\etngg@ﬂ&/g@t1mrﬁﬂmmlsogyaboréheaver 5

I I f th d f tid
Pavi gt HO- B S 6l 81 g Gy e A AR by ot § CREt TR Ly o a7 & Jateret
adhesi on a@@r@g®m¢yeacﬁﬁﬂiﬁﬁMAd@uHﬁﬂaéﬂBMe swmpbnshﬁromb«:MedlcalyThe
phar ngceul i g ak é@%ﬁuﬁ\' %?r@%%@&ghgkgatteowgg%'b@ajln%ﬁ %k‘éﬂgrn?éaﬂ; nRl atel et

aggregation inhi vt /or a platelet esi on |n Itory
activity f%rt%éniﬂﬂﬁQﬁt(M@Pea@ﬂﬁVEﬁytt@ggﬁ@gﬁta@@l%@h%&ﬁﬁ¥£ﬁuﬁ§ﬁ?| ﬁduced by

col l agen @ndéproghevi ahehitQI ¥ ACtividycOmdde: pliatielele adNayamgt 0
col | agen. The pharnmaceuti cal conposition according to claim1l

4.
or 2 wherk?T&5t o phar maceutical composition has the binding ability to
collagen. PlatdletA piatee)ati caggnedatiicdmn rhtbi {9y and! or nal/atel et
adhesjizon inﬂ%?itor whi ch conprises the pol ypeptide described in claim1 or
t hepol'ypeptide, which is expressed by the polynucl eotide described in claim
2. As: glaxpimen hpta ok s craeds IRy taam agord sitn fRRFP aipihatSdl-é0laggr egat i on

i nhi bi t orye agtd:Micti QL2 9!; E@{;gﬁlaﬂhﬁ—&t@&ﬂ BRIDL§ ORY a?é:tdowttrm wher ei n
a level of the platelet qgvf |on i nhibitory activity and/ or a platelet

adhesi on i nhi bit%r3* &etg SPe "FONPEREE dEScAPhEGMR dRalhfl is
nmeasur ed fdil Xdweipy esencec ofcabsence of a subject substance and a

neasypenent val i.n _t he e f t.he subj gct..s bst anc ared with
a neasurenent gﬁuggfﬁtfhgba séﬁiggo?dtV%Féh jggFeﬁu s?aﬁééiigagnﬁgct t he

subj ect sifsrance hibh swrfngs vithetindhiolfi BoBy sactiivoncasrahe agdhiest .
coagulant. Subseqguently, the blood was centrifuged at 1,100

rpm for 10 minutes, and a human platelet-rich plasma (PRP) layer
as an upper layer was transferred into another test tube. A
25 remalining lower layer portion was centrifuged at 3,000 rpm fox
10 minutes, and a resulting upper clear yellow layer
{platelet-poocr plasma, PPP) was transferred into another test
tube. The mixture in which the number of platelets had been
adijusted at 3 x 10%/nl was made by mixing PRP and PPP obfained
30 above, and used in the subsequent measurement. This mixture
is referred to as a "PRP measurement sample"” in the following
measurement..
The platelet aggregation rate of the platelet
aggregometer was set so that the l1ight transmittance in PPP was
36 100% of the platelet aggregation rate and the light

transmittance in PRP was 0% of the platelet aggregation rate.



60 7. A method for screening an agonist for a platelet aggregation
inhibitory activity and/or a platelet adhesion inhibitory activity, wherein
a level of the inhibitory activity of the polypeptide, which is expressed
by the pol ynucl eotide described in claim2 is nmeasured in the presence or
absence of a subject substance and a n¥Easurenent value in the presence of
t he subject substance is conpared wth a neasurenent value in the absence

of the subject S - Clet j.ec 5{%% e i augnents the
pl at el et aggr egg%g})o%g?%%?%ﬁ?g?éﬁa%%?/?Jt;f/&%fg/%?éa p %{%oe%é}gﬂesi on
i nhi bi t or peagtireineptasft héatgdarsaggregation Bhibnerhoddorvistt eening a

di dat bst ' i_st t i nhibi i Vi d/
bt el ot _adhesi S L it B COLs SaeLror s RoRt Eha sl ch I Y e O o
1 or the PBR§PEPTFAE TdRt? bedtipdndra ae BY CBhphrei e RETRS! YaRISRE st eps

(1) tos (41la thd)pPaséepr ofgPrepaid NG a Ll ke pARdURL eOMPRi Sk e acel |
transforned with an expression vector, which_expresses the &oﬂl ypept i de
descri bed>¥ if ¢l ZWASEDICTE Wdel P2conpli%l g CORe 2g6Nypebit Hen RFhL e

expr essedfbymt heCcpokynaekeptiste e suridded wAsCchabau2thade pbatat@tthd ch

pl asma; ep_of adding a_pl atel et regating agent into the culture
medi um ofIgf%ﬁég%%%vgg?ffgggl?ﬁdﬁ%get‘ﬂ%s ﬁ%ﬁ’%ﬁ&%@b{ gﬁea%%e% novt%rehspr esence
or absenceiofitassabj 8CtC subldtahdehest3platsiep ofigregsttomgratd emel5 of the

pl at e et I j LAt - g_iéml' ect ance in
t he a%%veﬁ?giggyf%} r(n%ll)aeaﬂg% g%@ggﬂgg?lg{%eﬁ%;@tgﬁgrgggfgg? sues't a%gémgés t he
candi dat ecelubsganceoWhehon, ewsgrerent rasloasi at thé oprésendel offitee subj ect

subst ancecéScé Rt 88EibhaN:IA ARASHRRNROS s YAkt Nsdliel Ahaance) of dhe subj ect
subst ance. . A kit forscreeningan agoni st for the pol ypeptide

9 ! 5
descri bed*¥ At AiSHEL SBP-PHERT PHEBERIBUBXBPRSRRH YL ¢he aFol Y ek d6t i de
descri bedof ntled anax 2nunhal ace e¢ i zegy byg ciondai i thg wd satieldicad.ch pl asng,

eith 61 one of po i descri hed | |_aj t h | ypepti de
descsji%bed in clé;)i rﬁlg?nhnhygeﬁ a(?@l efzg‘ggégr gath%r};gin?gemrﬁ]e %@qggn%gﬁgnt S.

10. An i stt@teticpoty pépt aeleohpreriangdotn theemaning , aét dl sequearcgrest SEQ I D
NO I . at 30 Ak, 1AM heolad @dor}m,y%@%beewem@ stingsotobheam ngaci d
sequence of SE I%!NQ 3, , 12. epoCIh%nuc eoti de consisting of the DNA
sequence ot2 jE%I REBBY 2CTOnPFENHEC tHerddt 1D NO: & prppargd in

pol ynucl eatamdel €ohsi 3+ i hy] obréper &N isequenae, oF0SEQY d2NQ W omMa

conplgne N T, j sgl.ated po jd o] (Y t he

amni noﬁacﬁfgﬁégﬁ%l%forsgdjrb%ﬁg: th?1orrnﬂ§\fiaf(’(;elr’ gszw(%%’er%agynw&azﬁp&' 15.

The i sol at €4 [pbI¥ipdisui desatber dbmpred ¢hai aided whitth daclused e ca ipl at el et
aggr egat i am: 4,nBioi Lor, Andl ok AL £, £L, 24Nesion o nhi B Sqapds noF 6. Use
of a pol ynucl eoti decorr‘E)rJ Si ngt heam noaci d sequence of [ D' No or 4.in
t he manufctite® ¥ SnedF cahene Platelet aggreqpaetgl, ad¢otarwgateddcodi m 16,

wherein thenmdicanentsjs . a pleteketnaggl egath ofr i HhiPid okoandsor pl atel et
adhe%kon éorﬂéﬁgﬁwét a given concentration determined above was added
thereto, and the platelet aggregation rate was measured over
5 minutes from the addition thereof.
The result of the platelet aggregation inhibitory
activity of SY-001 (22-269) induced by the stimulation with
30 collagen is shown in FIG. 1. The result of the platelet
aggregation inhibitory activity of SY-001 {148-269) induced by
the stimulation with collagen is also shown in FIG. 2.
Ineach figure, a horizontal axis represents a time course
(-0.5 to 5 minufes) from 30 seconds before the addition of
36 collagen, and a vertical axis represents the platelet

aggregation rate (%).



SEQUENCE LI STI NG <110> Educati onal Foundation Jichi nedical University;

O suka Pharmaceutical Co., Ltd. <120> Pl atel et aggregation inhibiting
conposition <130> P06-117 <140> PCT/ 3P2006/ 322417 <141> 2006-11-02 <150> JP
2005- 320817 <151> 2005-11-04 <160> 16 <170> Patentln version 3.1 <210> 1
<211> 248 <212> PRT <213> Anophel es stgphensi <400> 1 Ser Asp G u Thr Thr
Asp A n QQu Ser Ser Thr Au Leu Ser A u Asp 151015 Thr Ser Asp Ser Tyr His

Gn Gu Gy b T sen S Thn, S A2 202830 Asp.fla S T, Guhse &y
adding 3Y-001 (22-269) at a concentration of 300 nM, the curve
(2) shows the result of SY-001 (22-269) at 100 nM, the curve
{3} shows the result of SY-001 (22-26%) at 30 nM, and the curve
5 (4) shows the result of the control.

In FIG. 2, the curve 1 shows the result in the case of
adding 8Y-001 {148-269) at a concentration of 1000 nM, the curve
{2} shows the result of SY-001 (148-269) at 300 nM, the curve
(3) shows the result of SY-001 (148-269) at 100 nM, and the curve

10 (4) shows the result of the control.

As is evident from the results shown in these figures,
it has been shown that 3Y-001 of the present invention reduces
the platelet aggregation induced by the stimulation with
collagen as its addition amount is increased, i.e., 8Y-001 has

15 the platelet aggregation inhibitory activity.

The same experiments as the above were performed using
the recombinant protein SY-001 (21-269) produced in the
baculovirus expression system in Example 2. As a result,
substantially the same results as those shown in FIG. 1 were

20 obtained. Consequently, it is obvicus that the 8Y-001 of the
present invention has the platelet aggregation inhibitory
activizty.

In the experiments using the above SY-001 (21-269), the
platelet aggregation rates were obtained by changing the

25 concentrations of SY-001 (21-269) from 3 nM to 1000 nM. Then,
log-lecgit analysis for the platelet aggregation inhibitory
activity {ICsg) of SY-001 (21-269) was performed using SAS
software (SAS Institute, Japan, Release 8.1). As a result, ICs
of SY~001 (21-269) was calculated to be 25 nM.

30 From the above results, it has been speculated that an
epitope portion present in the C terminal side between positicns
148 and 269 in the aminc acid sequence of SY-001 of SEQ ID NO:5
might contribute to the platelet aggregation inhibitory
activity of 3Y-001 of the present invention.

35
Example 4



du Ser
Au Qu
Ala Ay
Gy Aa
Gu Gy
Pro Val
Asn Val
Arg Leu

Ser Ser Au u Ay Hs Gu Asp Ay ser Qu Asp Ala Thr 505560 Ay
Gy dy Ala @y Qu Lys Ay Qu Ala @y Au Gu Asp 65707580 Qu
Gu dudy uAlady u du dy Gu Ala Gy Gu 859095 Gu dy
Gy Qu du dy dy la Gy Qu u dy dy Ala 100105110 Asp Qu
Ser Ala Ay Gu Au dy Gy A Gu Ay Gy du 115120125 A u Ser
ASn Thr Tyr Hs G n val H's Asn Leu Leu Lys Asn 130135140 Ile Mt
S Tyr, Leu Lys Ser Phe Ile Leu 145150155160 Al a
%%nﬁéskggoﬁgyﬁzﬁléﬁtﬁeto Thr Ile Asp Leu val Gy Page 1

165170175 Ser 13%&8er lyssyyrhessrzddy ddllosr bys s@lidOphaBlee shsphSeisleu Al a

10

15

20

Z5

30

36

method using Fmoc (9-fluorenylmethyloxycarbonyl) method.

A synthetic polypeptide having the desired number of
amino acid residues from the N terminus to C terminus of the
amino acid sequence of SEQ ID NO:5 can be obtained by reacting
in a continuous flow mode using TBTU
[2-{1H~-Benzotriazole~-1~yl)~1,1,3,3-tetramethyluronium
tetrafluoroboratel and HOBt [l-Hydroxybenzotriazcle hydrate]
as active reagents.

If necessary, the resulting synthetic polypeptide can be
dissclved in dimethylsulfoxide and further diluted with
acetonitrile.

Formulation Example 1

{1) The pharmaceutical composition of the present
invention in the injectable formulation was prepared by adding
and mixing 100 ug/mL of SY-001 (having the amino acid seguence
of SEQ ID NO:8), 0.01 mg/mL of Tween 80
(Polyoxyethylene (20) Sorbitan Monocleate; Polysorbate 80), 15
mg/mL of dextran 40, 0.1 mg/mL of cysteine and 1.0 mg/mL of HSA
(human serum albumin) in 0.01 M citric acid-sodium citrate
puffer {pH6.0), filtrating themixture {using a membrane filter
of 0.22 um), then sterilely dispensing the filtrate by 1 mlL in
a vial and lycphilizing it. The formulation can be used by
dissclving in 1 mL of saline in use.

(2) The pharmaceutical composition of the present
invention in the injectable formulation was prepared by adding
10 @g/O.l ml. of 8Y~001 (having the aminc acid seguence of SEQ
ID NO:8), 5 mg of cysteic acid and 1 mg of human serum albumin
(HSA) per wvial in distilled water for the injection, filling

the resulting solution in one vial by 1 mL and lyeophilizing it.

Action of AAPP on platelet adhesion to collagen
An 5Y-001 solution (50 pL) at 3, 10, 30, 100, 300, 1000
or 3000 nM was added into a 96-well plate coated with 40 pg/mL



180185190 Asp Asp Val Lys Ser Leu val Qu Lys Ser Gu Thr Ser Tyr Qu Gu
195200205 Cys Ser Lys Asp Lys Asn Asn Pro His cys Ay ser Au @y Thr Arg
210215220 A u Lea Asp Gu Gy Leu lle AQu Arg Gu G n Lys Lea Ser Asp Cys
225230235240 Ile val Qu Lys Arg Asp ser Ju 245 <210> 2 <211> 744 <212>
DNA <213> Anophel es stephensi <400> %5t ccgacgaga taccaccagg tcggaagatg
gaagacgct a gaggcaggcg ggt gaagaag gaaggcggtg tt gct gaaga gcccgcctgc

tatt tc ct ca a tac
act coagoont coadt g e R B G h s e R
aggaacgt ctemptaagnaat g Gaﬂﬁgiaﬂgﬁzgm@&gmhbga agchgafta pagaaueatcg
at cagaaacg,, atd.a9aaf ¢l agof @f%&c%qu_%f%gthagagdhgéagéagg&t %%939388

cgttggcacg catgaacccc cttcgactcg agagt gcagc cga
incubated for 45 mlnutes at room temperature After the

5 incubation, the solution in each well was removed using a
pipette, and the wells were washed with 200 ul. of PBS.
Subseqguently, 20 uL of PBS containing 1% SDS was added to each
well, which was then stirred with shaking and dried in air at
45°C., Then, 5 pL of distilled water was added to each well,

10 and a protein concentration in the well was measured using Dc
protein assay kit (BIC-RAD).

The results are shown in FIG. 3.
As is shown in FIG. 3, it was identified that SY-001 of
the present invention inhibited the platelet adhesion to

15 collagen in a dose dependent manner, and that SY-001 exhibited
the potent inhibitory action on the platelet adhesion

particularly at doses of 300 ug/ml or more.

Binding capacity of SY-001 to collagen
20 A blocking solution (300 uL) was added to each well of
& 96-well plate (NUNC, 152038) coated with collagen or a 96~well
plate (NUNC, 260895) not ccated, and incubated for one hour at
room temperature. The solution in each well was remcoved, and
100 puL of an SY-001 protein solution at 3, 10, 30, 100 or 300
25 nM was added to each well, and incubated for one hour at room
temperature. The sclution in each well was removed, 200 pL of
2% sucrose was added to the well, and incubated for 5 minutes
at room temperature. The soluticn in each well was removed,
and the well was dried. Subsequently, 100 uL of a reconstituted
30 Ni—HRPsoluticwz(ExpressDetectorNickel—HRPsupplied1ﬁxanPL)
was added to each well, and incubated for 30 minutes at room
temperature. After washing with a wash buffer, 100 uL of ABRTS
Peroxidase Substrate was added to each well, and gently mixed
with shaking. After the termination of the reaction, 100 uL
36  of 1% 8DS was added, and an absorbance at a wavelength of 405

to 410 nm was measured using a microplate reader.



accgagct aa
cccgttaata
gcgaagacac
cctaccatca
tt cggat agc
ggt gcacaac

ggt gccgat g tcttcggaag
aagaacaatt acgatcgacc
ct ggt acaga aaggt cat ga
act t gaagt ¢ tggtcggcag

ggacggt aat ggat ggt agc
gttcattttg tatctccaaa

ggcgagaaag
ct ggccgacg
gt gaggccgg
at gt gaaat c
t gaggaagac
t ct ggt ggag

gaaggt gaag
aaggacaaga
caggt gaaga
at aaccct ca
aggt ggt gca
ct gcggcagt

ggt gcagacg
at cgaacggg
aagaaggt ag
aacagaagct
t gcaggt gaa
at cggatt gc

<210> 3

<211> 122 <212> PRT <213> Anophel es stephensi <400> 3. Gy Au Gu Ser Pro
Val Asn Thr TyrTif st \VarRos §DAYR ted 1%u 451815285 ARsPFENe ASn Val

S y Ehr Lytéaésmozgs&u%d oFﬁh%mpﬁvvgggoﬁg%agelé@%maﬂ «'Aséig dfwng n g u
rg Leu ne n Praq r lIle . r 1lLe Ser : yr Ser
B &9 ks acErall BRdsiR B Ltodf bR B b r oA Y b Vel

Lys Ile LyS
A u Lys Seoc &uidhenSer Tyr

5 As in the above, it could ke identified that SY-001 of
the present invention had not only the inhibitory action on the
platelet aggregation but also the inhibitory action on the
It couldalscbe identified that

S5Y-001 of the present invention had the binding capacity to

platelet adhesion tc collagen.
10  collagen.

From these results, the pharmaceutical composition
comprising SY-001 of the present invention as the active
component can be the useful pharmaceutical composition as the
therapeutic agent and the preventive agents for myocardial
cerebral infarction and the

15 infarction,

like.

pulmonary embolism,

Platelet adhesion inhibitory action and collagen binding
capacity of recombinant AAPP

FIG. 3: AAPP inhibits the platelet adhesion to collagen.
FIG. 4: AAPP has the binding capacity to collagen.

20

Seguencing List Free Text
SEQ ID NO: 10 represents the SP% promoter primer sequence,
25 SEQ IDNO: 1l represents the T7 terminator primer sequence, SEQ
ID NO: 13
14
15

NO:

ID NO: 12 represents the pAnS-1 primer sequence, SEQ
SEQ ID NO:
SEQ ID NO:
the pAnSG~F8 primer sequence and SEQ ID
the

represents the pAnSG~F7 primer sequence,
represents the pAnSG-Rl primer sequence,
represents 16

30 represents pPAnSG~F10 primer sequence.

INDUSTRIAL APPLICABILITY

According to the present invention,

it is possible to
provide the pharmaceutical composition containing SY-001 or the
35 expressed product of the present invention as the active

component. The composition of the present invention is thought



65707580 Au A u Cys Ser Lys Asp Lys Asn Asn Pro Hs Cys Ay Ser Qu Ay
859095 Thr Arg Qu Leu Asp Au Gy Leu lle u Arg Au Gn Lys Leu Ser
100105110 Asp Cys Ile Val GQu Lys Arg Asp Ser Qu 115120 <210> 4 <211> 366
<212> DNA <213> Anophel es stephensi <400> 4 ggt gaagagt cccccgttaa
tacctaccat caggtgcaca acttgctgaa gaacajrcatg60 aacgttggca cgaagaacaa
ttacttgaag tcgttcattt tggcccgcct gcaggaacgt 120 ctcatgaacc ccacgatcga
cctggtcggc agtatctcca aatattccaa gattaaggaal80 tgcttcgact cgctggccga

cgat gt gaah®t et Attt 'Yy Aydafheegac aheat 2t tc 240 2gAGEGT hL B gAYy acHa
gaat aaccchathelggggaa g gaaddiac saggegagatt 39&03¢0306086a 63} cUaACT

ggancagaag, il egoall geatogloga gaageal datdeo feadagioe s210% 8 211> 269

e.g., acute coronary syndrome, myocardial infarction, cerebral

5 embolism, chronic arterial obstruction, arterial sclerosis,
ischemic cerebral infarction, angina, venous thrombosis,
hypertension, pulmonary hypertension, cerebral infarction,
pulmonary infarction, cardiac failure, nephritis, renal
failure and subarachnoid hemorrhage, in which SY-001 and the

10 polynucieotide (DNA molecule) encoding SY-001 polypeptide are
involved.

Furthermore, the compositiocn of the present invention is
thought to be useful for the prevention of the thrombus
formation upon PTCA and stent placing, and for the prevention

16 of restenosis after placing the stent by enfolding SY-001 by,
applying SY-001 on or embedding SY-001 in the stent itself.

By utilizing SY-001 and the DNA molecule encoding SY-001
provided by the present invention, it is possible to screen the
agonist for the polypeptide or the expressed product by the DNA

20 molecule {expressed product of the présent invention), i.e.,
screen the substance having the activity to facilitate the
inhibitory activity inherent for these proteins on the platelet
aggregation and/or the platelet adhesion as the candidate
compound.

25



<400> 5 Met Lys Leu Leu Leu Leu Leu Ala Ser Val Leu Cys Leu Ala Leu lle
151015 Vval Ser Ala Arg Pro Ser Asp G u Thr Thr Asp Gn du Ser Ser Thr
202530 A u Leu Ser A u Asp Thr Ser Asp Ser Tyr Hs Gn Gu Gu Asp Thr
354045 Ser GQu Thr (fly Ala Asp Ala (fly Thr Qu Asp (fly Asn Ser A u Asp
505560 Asp Ser Ser Qu Leu Qu Ser Ser Ser Qu Qu Gy Hs Qu Asp Ay
65707580 ser Gu Asp Ala Thr Ay du @% dy Ay Ala Ay Ju Lys Ay Qu
859095 Ala Ay u QQu Asp Qu Ala dy u Gu dy Gu Ala dy Qu Qu
100105110 Gy Gu Ala Ay du Gu G [dysAla Ay Gu Au Gy Glygl

dy
115120125 Qu u Ay Ay Ala Asp o o dy ser Ala dy Ju GQu Ay

a
y

1. Apharmaceutical composition comprising at least
one polypeptide of the following (a) to (d):
(a) a polypeptide comprising the amino acid sequence of
SEQ ID NO:1;
(b) apolypeptide comprising an amino acid sequence having
70% or more homology to the amino acid sequence of the above
{a) and having a platelet aggregation inhibitory activity
and/or a platelet adhesion inhibitory activity;
(c) & polypeptide comprising the amino acid sequence of
SEQ ID NO:3; and
(d) a poelypeptide comprising an amino acid sequence having
70% or more homology to the amino acid sequence of the above
{c) and having a platelet aggregation inhibitory activity
and/or a platelet adhesion inhibitory activity,
as an active component.

2. A pharmaceutical composition comprising
polypeptide, which is expressed by at least one
polynucleotide of the following {(e) to (j):

(e} a polynucleotide comprising the DNA sequence of SEQ
ID NO:2 or a complement thereof;

(f) a polynucleotide which  hybridizes with  the
polynucleotide of the above (e) under a stringent conditicn
and is capable of expressing a polypeptide having a platelet
aggregation inhibitory activity and/or a platelet adhesion
inhibitory activity;

(g} a pelynucleotide comprising the DNA sequence having
80% or more homeclogy to the polynucleotide of the above
{(e) and capable of expressing the polypeptide having a
platelet aggregation inhibitory activity and/or a platelet
adhesion inhibitory activity;

(h) a polynucleotide comprising the DNA sequence of SEQ
ID NO:4 or & complement thereof:

(i) a polynucleotide which hybridizes with the



130135140 Ala u dy Ay GQu Gu Ser Pro Val Asn Thr Tyr Hs din Val His
145150155160 Asn Leu Leu Lys Asn Ile Met Asn val Ay Thr Lys Asn Asn Tyr
Leu 165170175 Lys Ser Phe Ile Leu Ala Arg Leu din Gu Arg Leu Met Asn Pro
Thr 180185190 Ile Asp Leu Val Ay Ser Ile Ser Lys Tyr ser Lys Ile Lys GQu
Q/s 195200205 Phe Asp Ser Leu Ala Asp Asp Val Lys ser Leu Val du Lys Ser
210215220 Thr Ser Tyr Gu G u Cys FBer Lys Asp Lys Asn Asn Pro H s Cys
Gy 225230235240 Ser u Ay Thr Arg Gu Leu Asp u Ay Leu lle Gu Arg

R e g R
condition and 1is capable of expxessmng the polypeptlde
having the platelet aggregation inhibitory activity and/or
a platelet adhesicn inhibitory activity; and
(3) a polynucleotide comprising the DNA sequence having
80% or more homology to the polynucleotide of the above
(h) and capable c¢f expressing the polypeptide having the
platelet aggregation inhibitory activity and/or a platelet
adhesion inhibitory activity,
as an active component.

3. The pharmaceutical composition accerding to
claim 1 or 2 wherein said platelet aggregation inhibitory
activity and/or a platelet adhesion inhibitory activity
is the inhibitory activity to the platelet aggregation
induced by collagen and/or the inhibitory activity on the
platelet adhesion to collagen.

4, The pharmaceutical composition according to
claim I or 2Z wherein said pharmaceutical compositicn has
the binding ability tc collagen.

5. Aplatelet aggregation inhibitor and/or platelet
adhesion inhibitor, which <comprises the polypeptide
described in c¢laim 1 or the polypeptide, which 1is
expressed by the polynucleotide described in claim 2.

6. Amethod for screening an agonist for a platelet
aggregation inhibitory activity and/or a platelet achesion
inhibitory activity, wherein a level of the platelet
aggregation inhibitory activity and/or a platelet adhesion
inhibitory activity of the polypeptide described in claim
1 is measured in the presence or absence of a subject
substance and a measurement value in the presence of the
subject substance is compared with a measurement value in
the absence of the subject substance to select the subject
substance which augments the inhibitory action as the
agonist.



<400> 6 atgaagcttc tactcctact agccagcgtg ctttgccttg cgctgatcgt atccgcacgg60

ccgt ccgacg agactacgga tcaagaat ca tcgaccgagc taagcgaaga cacttcggat 120
agct accacc aggaagagga tacatcagaa accggtgccg atgctggtac agaggacggt 180
aattcggaag atgactccag cgaattagaa tcttcttcgg aagaaggtca tgaggat ggt 240
agcgaagacg ctactggtga ggaaggt ggg gcaggcgaga aaggt gaggc cggt gaggaa300
gacgaggcag gcgaggaagg tgaggcaggt gaggaddbgtg aagcaggt ga agaaggt ggt 360
gcaggt gaag aaggcggagc aggt gaagaa ggcggt gcag acgaagaagg tagt gcaggt 420
Jaagaageeg 9t 90a9RaG0E99a03030, LeReraId rabAGElAGC2 602001 0EaTAR0

t adac act tc 0

aacttgctga agaacat cat gaacgt, ggc acgaag a at tgaa g tcatt
tt ggcccgect ¥ Eagahacy tohERL§RAY REEARGAY QP RERE GoPLaGedast aEREEA600
aaat att ccaimgabt hagga aattgict 1 tgacwhegetiggec gl acgat gtfgaanaat Thlet gyt g860
gagaagtcggb@@ggggggbq ?gﬁﬁgéghgﬁmﬁgﬁﬁ?ggaﬁﬁi@ﬁﬁ%&ﬁ%ﬁﬁ&ré§f@&9599%%%8
agtgaaggta_ cacgc Cl .tgacga ctcatl cgaac, gggaacagaa (gctatrcgga
tgcatcgtcdp%gﬁgﬁgggaélt cé%%%gggb%§16§ %ﬂfﬁfg>94iﬁ gfffguﬁﬁ% g%lége
Anophel es RfephBa§ior absence of a subject substance and ameasurement
value in the presence of the subject substance is compared
with & measurement wvalue in the abksence ¢f the subject
substance to select the subject substance which augments
the platelet aggregation inhibitory activity and/or a
platelet adhesicn inhibitory activity as the agenist.

8. Amethod for screening a candidate substance which
agonists a platelet inhibitory activity and/or a platelet
adhesion inhibitory activity of the polypeptide described
in claim 1 or the polypeptide described in claim 2,
comprising the following steps (1) to (4):

(1) a step of preparing a culture medium comprising a cell
transformed with an expression vector, which expresses the
polypeptide described in claim 1 or a cell comprising the
polypeptide, which is expressed by the polynucleotide
described in claim 2 and platelet-rich plasma:;

(2) a step of adding a platelet aggregating agent into the
culture medium of the above (1) to induce the platelet
aggregation 1in the presence or absence o0of a subkject
substance;

(3) a step of measuring a level of the platelet aggregation
in the presence or absence of the subject substance in the
above (2); and

(4) a step of selecting the sgubject substance as the
candidate substance when a measurement value in the
presence of the subject substance is larger than a
measurement value in the absence of the subject substance.

9. Akit for screening an agonist for the polypeptide
described in claim 1 or the polypeptide expressed by the
polynucleotide described in claim 2, characterized by
containing platelet-rich plasma, either

Page 4



<400> 7 Met Ser Asp Lys Ile Ile Hs Leu Thr Asp Asp ser Phe Asp Thr Asp
151015 Val Leu Lys Ala AS Gy Ala Ile Leu val Asp Phe Trp Ala GQu Trp

202530 Cys Gy Pro Cys Lys Met Ile Ala Pro Ile Leu Asp Gu Ile Ala Asp
354045 Gu Tyr Gn Ay Lys Leu Thr val Ala Lys Leu Asn Ile Asp G n ASrl
505560 Pro Gy Thr Ala Pro Lys Tyr Ay Ile Arg Ay Ile Pro Thr Leu Leu

65707580 Leu Phe Lys AST") Ay Qu ValéiAla Ala Thr Lys val

Gy Ala Leu Ser

859095 Lys Gy Gn Leu Lys A u Phe Leu Asp Ala Asn Leu Ala Gy Ser Ay

115120125 Ag &y SF &y REBIaENTRE AT R T At etk 6,

130135140 po peptlde escrlbed in claim 2, a
aggregating agent as components.

platelet

10. An isolated polypeptide consisting of the amino

aclid sequence of SEQ ID NO:1.

11. An isolated polypeptide consisting of the amino

acid sequence of SEQ ID NO:3.

12. A pcoclynucleotide consisting of the DNA sequence

of SEQ ID NO:2 or a complement therecof.

13. A polynuclectide consisting of the DNA seguence

of SEQ ID NC:4 or a complement thereof,

14, The isclated polypeptide comprising the amino
aclid sequence of SEQ ID No: 1 or 3 for use in therapy.

15. The isolated polypeptide according to claim 14

which is used as a platelet aggregation inhibitor and/orxr

platelet adhesion inhibitor.

16. Use of a polynucleotide comprising the amino acid
sequence of SEQ ID NO: 2 or 4 in the manufacture of

madicament,

17. The use according to claim 16, wherein the

medicament 1s a platelet aggregation inhibitor and/oxr

platelet adhesion inhibitor.



H's Met Asp Ser Pro Asp Leu Gy Thr Asp Asp Asp Asp Lys Al a net
145150155160 Ala Ser Asp A u Thr Thr Asp Gn Qu Ser Ser Thr A u Leu Ser
G u 165170175 Asp Thr Ser Asp Ser Tyr His din Qu GQu Asp Thr Ser Gu Thr
180185190 Ala Asp Ala Ay Thr Gu Asp Ay Asn Ser Gu Asp Asp Ser Ser
Page 5 195200205 Leu Qu Ser Ser Ser Au Gu Ay Hs GQu Asp Ay Ser
Asp Al a 210215220 Thr 983%5@’5“ ][q.rl.i y Ay Ala @y Qu Lys Ay Au Al a
G u G u 225230235240 AS G A y Gu du dy Gu Ala dy u Qu
Gl1a0Al &dGtyridA5R508hda tFonl Gichi Glagi Gy UAliaerGHiyy ot s@kau PEhymaGeytidlad d y
oy, @8d.Ay 260265270 Ala Asp Gu Gu Ay Ser Ala Gy Gu Au Ay dy

(31H0§3 ¥ﬁgiéﬁet aggregation inhibiting composition
<130> PO6-117

<140> PCT/IP2006/322417
<141> 2006-11-02

<150> JP 2005-320817
<151> 2005-11-04

<160> 16

2000000
vekKK oo

<170> PatentIn version 3.1

<210> 1

<211> 248

<212> PRT

<213> Anopheles stephensi

<400> 1
ser Asp GTu Thr Thr Asp GIn Glu Ser Ser Thr Glu Leu Ser Glu Asp
1 5 10 15

Thr Ser Asp Ser Tyr His GIn Glu Glu Asp Thr Ser Glu Thr Gly aAla
20 25 30

Asp Ala g}y Thr Glu Asp Gly ﬁgn Ser Glu Asp Asp igr ser Glu Leu

Glu Ser Sser Ser Glu Glu Gly His Glu Asp Gly Ser Glu Asp Ala Thr
50 55 60

Gly Glu Glu Gly Gly Ala Gly Glu Lys Gly Glu Ala Gly Glu Glu Asp
65 70 75 80

Glu Ala Gly Glu Glu Gly Glu Ala Gly Glu Glu Gly Glu Ala Gly Glu
85 90 95

Glu Gly Gly Ala Gly Glu Glu Gly Gly Ala Gly Glu Glu Gly Gly Ala
100 105 110

Asp Glu Glu Gly ser Ala Gly Glu Glu Gly Gly Ala Glu Gly Gly Glu
115 120 125

Glu Ser Pro val Asn Thr Tyr His Gln val His Asn Leu Leu Lys Asn
130 135 140

Tle Met Asn val Gly Thr Lys Asn Asn Tyr Leu Lys Ser Phe Ile Leu
145 150 155 160

Ala Arg Leu GIln Glu Arg Leu Met Asn Pro Thr Ile Asp Leu val Gly
rPage 1



275280285 A u
290290300 Asn Ile Met Asn Val
305310315320 Leu Ala Arg Leu G n GQu Arg Leu Met Asn Pro Thr
Lys Ile Lys Au Cys Phe Asp Ser
GQu Lys Ser Au Thr Ser Tyr
SCys Ay Ser

Gu d@n Lys Leu Ser
Gu Lys Arg Asp Ser Qu Ala Ala Ala Leu Qu

325330335

370375380

A u Ser

Gy Ser

du
Arg

&

Pro Val

Il e Ser
Leu 340345350 Al a Asp Asp Val

d u 355360365 Ser

Lys Tyr
Lys Ser
Lys Asp
Leu Asp Gu
Asp 385390395400 Cys Il e Val
Hi s Hies HDES&EO% F1s SkeirsLytdi $16Hig§4c21®1 Cys Phe Asp

ASn Thr Tyr
Ay Thr

Ser

d

Asp Asp val Lys Ser Leu val Glu Lys Ser Glu
195 200

Cys Ser Lys Asp Lys ASn Asn Pro His Cys Gly
210 215

225

Glu Leu Asp Glu Gly 5%8 ITe Giu Arg Glu Gln

ITe val Glu Lys Arg Asp Ser Glu

<210> 2

<211> 744
<212> DNA
<213>

<400> 2

tccgacgaga
taccaccagg
tcggaagatg
gaagacgcta
gaggcaggceg
ggtgaagaag
gaaggcggty
ttgctgaaga
gceegeetge
tattccaaga
aagtccgaaa
gaaggtacac
atcgtcgaaa
95 12
<212> PRT
<213>
<400> 3

245

ctacggatca
aagaggatac
actccagcga
ctggtgagga
aggaaggtga
gcggagcagy
cagaaggtgg
acatcatgaa
aggaacgtct
ttaaggaatg
catcgtacga
gcgagcttga

agcgtgattc

Anopheles stephensi

agaatcatcg
atcagaaacc
attagaatct
aggtggggca
ggcaggtgag
tgaagaaggc
tgaagagtcc
cgttggcacg
catgaacccce
cttcgactcg
agagtgcagce
cgagggactc

agag

Anopheles stephensi

235

accgagctaa
ggtgccgatg
tcttcggaag
ggcgagaaag
gaaggtgaag
ggtgcagacyg
cccgttaata
aagaacaatt
acgatcgacc
ctggccgacg
aaggacaaga

atcgaacggg

Gly Glu Glu Ser Pro val Asn Thr Tyr His Gin
1 5 10

Page 2

Leu Val
Asn Asn Pro Hi
Leu Ile Au A

Hs @n Val
Lys Asn Asn Tyr

Ser Leu Ala
190

Thr ser Tyr Glu Glu

205

ser Glu Gly Thr Arg

220

Lys Leu Ser Asp Cys

gcgaagacac
ctggtacaga
aaggtcatga
gtgaggcegg
caggtgaaga
aagaaggtag
cctaccatca
acttgaagtc
tggtcggeag
atgtgaaatc
ataaccctca

aacagaagct

240

ttcggatage
ggacggtaat
ggatggtagce
tgaggaagac
aggtggtgcea
tgcaggtgaa
ggtgcacaac
gttcattttg
tatctccaaa
tctggtgyay
ctgcggceagt
atcggattgc

val His Asn Leu lLeu

H s ASn Leu Leu Lys
Leu Lys Ser

60
120
180
240
300
360
420
480
540
600
660
720
744

Phe Ile
Ile Asp Leu

Gu dy



<400> 8 Met Ser Asp

Leu Lys Al a

eSeIFyﬁquSn Ay Qu Vval

60
120
180
240
300
360
366

<210> 8 <211> 293 <212> PRT <213> Anophel es st ephensi
Lys Ile Ile H's Leu Thr Asp Asp Ser Phe Asp Thr Asp 151015 Val
Asp Ay Ala Ile Leu Val ASp Phe Trp Ala Qu Trp 202530 Cys Ay Pro Cys Lys
Met Ile Ala Pro Ile Leu Asp Qu Ile Ala Asp 354045 Gu Tyr G n Ay Lys Leu
Thr Val Ala Lys Leu ASn Ile Asp G n ASn 505560 PrO dy Thr Ala Pro Lys Tyr
Ay lle A{{? Ig y Ile PrV01Th]r IT_eu LeuA 65707580 Leu Psh
Aa AYE AE TTGaGaf sy Ay TR 583~ ¥50005 Yhalgd' &%
0 2 0
Tle Leu Ala Arg Leu GIn Glu Arg Leu Met Asn Pro Thr Ile Asp Leu
35 40 45
val Gly Ser Ile Ser Lys Tyr Ser Lys Ile Lys Glu Cys Phe Asp Ser
50 55 60

Leu Ala Asp Asp val Lys Ser Leu val Glu Lys Ser Glu Thr Ser Tyr

65 70 75 80

Glu GTu Cys Ser Lys Asp Lys Ash Asn Pro His Cys Gly Ser Gliu Gly

85 90 95
Thr Arg Glu Leu Asp Glu Gly Leu Ile Glu Arg Glu Gln Lys Leu Ser
100 105 110
Asp Cys Ile val Glu Lys Arg Asp Ser Glu
115 120

<210> 4

<211> 366

<212> DNA

<213> Anopheles stephensi

<400> 4

ggtgaagagt cccccgttaa tacctaccat caggtgcaca acttgctgaa gaacatcatg

aacgttggca cgaagaacaa ttacttgaag tcgttcattt tggeccgect gcaggaacgt

ctcatgaacc ccacgatcga cctggtcgge agtatctcca aatattccaa gattaaggaa

tgcttcgact cgctggecga cgatgtgaaa tctctggtgg agaagtccga aacatcgtac

gaagagtgca gcaaggacaa gaataaccct cactgcggca gtgaaggtac acgcgagett

gacgagggac tcatcgaacg ggaacagaag ctatcggatt gcatcgtcga aaagcgtgat

tcagag

<210> 5

<211> 269

<212> PRT

<213> Anopheles stephensi

<400> 5

Met Lys Leu Leu Leu Leu Leu Ala Ser val Leu
1 5

val Ser Ala Arg Pro Ser Asp Glu ghr Thr Asp
20 5

10

Glu Leu Ser Glu Asp Thr Ser ﬁap Ser Tyr His

35

Page 3

Cys Leu Ala Leu Ile

GIn Glu Ser Ser Thr
30

GIn Glu Glu Asp Thr
45



Lys Gy Gn Lea Lys G u Phe Lea Asp Ala ASn Lea Ala Gy Ser dy 100105110
Ser Ay Hs Met Hs Hs Hs Hs Hs H's Ser Ser Ay Lea Val Pro 115120125
Arg Ay ser Ay Met Lys Qu Thr Ala Ala Ala Lys Phe Gu Arg G n 130135140
H's met Asp ser Pro Asp Lea Gy Thr Asp Asp Asp Asp Lys Al a Met

145150155160 Gy Gu GQu Ser Pro Val Asn Thr Tyr Hs Gn Val H's Asn Lea

Lea 1 e \/ My ASn. Tyr Lea Lys ser
Phe ]1%31@133'"#3 ﬁ%A%kagﬁféqmrﬁ# %% gEPgA e%eﬁé{‘uA Pro Thr Ile Asp
Lea 195200205 Val Ay Ser Ile Ser Lys Tyr Ser Lys Ile Lys A u Cys Phe Asp
Ser 210215220 Lea Ala ASp Asp val L r Leta Val Qu s Ser du Thr Ser
Tyr 2@@2%‘6"2 52 UG@I‘E}’ @i\ﬂ nggege[y%ﬁ‘éguL 3 %ssn%igrf\sﬁr s oys Ay Ser
Gu Gy
Ser Glu Asp Ala Thr Gly Glu Glu Gly Gly Ala ¢ly Glu Lys Gly Glu
85 90 95

Ala Gly Glu Glu Asp Glu Ala G¢ly Glu Glu Gly Glu Ala Gly Glu Glu
100 105 110

Gly Glu Ala Gly Glu Glu Gly Gly Ala Gly Glu Glu Gly Gly Ala Gly
115 120 125

Glu Glu Gly Gly Ala Asp Glu Glu Gly Ser Ala Gly Glu Glu Gly Gly
130 135 140

Ala Glu Gly Gly Glu Glu Ser Pro val Asn Thr Tyr His Gln val His
145 150 155 160

Asn Leu Leu Lys Asn Ile Met Asn val Gly Thr Lys Asn Asn Tyr Leu
165 170 175

Lys Ser Phe Ile Leu Ala Arg Leu Gln Glu Arg Leu Met Asn Pro Thr
180 185 190

ITe Asp Leu val Gly Ser Ile Ser Lys Tyr Ser Lys Ile Lys Glu Cys
195 200 205

Phe Asp Ser Leu Ala Asp Asp val Lys Ser Leu val Glu Lys Ser Glu
210 215 220

Thr Ser Tyr Glu Glu Cys Ser Lys Asp LyS Asnh Asn Pro His Cys Gly
225 230 235 240

ser Glu Gly Thr Arg Glu Leu Asp Glu Gly Leu Ile Glu Arg Glu Gln
245 250 255

Lys Leu Ser Asp Cys Ile val Glu Lys Arg Asp Ser Glu

260 265
<210> 6
<211> 807
<212> DNA
<213> Anopheles stephensi
<400> ©
atgaagcttc tactccetact agecagecgtg ctttgecttg cgoctgatcgt atccgcacqg 60
ccgtccgacyg agactacgga tcaagaatca tcgaccgage taagcgaaga cacttcggat 120

agctaccacce aggaagagga tacatcagaa accggtgecg atgctggtac agaggacggt 180
Page 4



245250255 Thr Arg Qu Lea Asp Qu Gy Lealle Qu Arg Au G n Lys Lea Ser

260265270 Asp Cys Ile Val

G u Lys Arg Asp Ser

Au Ala Ala Ala Lea u His

275280285 HS H's H's Hs Hs 290 <210> 9 <211> 270 <212> PRT <213>

Anophel es st ephensi
Asp G u Thr Thr

Asp Ser Tyr

151015

202530 H s

Gy SSEER G

65704880aagacy
gacgaggcag
gcaggtgaag
gaagaaggcg
aacttgctga
ttggcecgec
aaatattcca
gagaagtcceg
agtgaaggta

tgcatcgtcy

ctactggtoa
gcgaggaagg
aaggcggagce
gtgcagaagy
agaacatcat
tgcaggaacyg
agattaagga
aaacatcgta
cacgcgagcet

aaaagcgtga

<400> 9 Asp Tyr

Lys Asp Asp Asp Asp Lys Ile Ser

Pro ser

Asp Gn Qu Ser Ser Thr Au Lea ser Gu Asp Thr Ser

Gn AQu Au Asp Thr

PRSP Bt el g 12

ggaaggtggg
tgaggcaggt
aggtgaagaa
tggtgaagag
gaacgttggc
tctcatgaac
atgcttegac
cgaagagtgc
tgacgaggga
ttcagag

Ser

A u Thr

gcaggcgaga aaggtgaggc cggtgaggaa

gaggaaggty
ggcggtgcag
tcececgtta
acgaagaaca
cccacgatcg
tcgctggecg
agcaaggaca

ctcatcgaac

aagcaggtga
acgaagaagg
atacctacca
attacttgaa
acctggtecgg
acgatgtgaa
agaataaccc

gggaacagaa

agaaggtggt
tagtgcaggt
tcaggtgeac
gtcgttcatt
cagtatctcc
atctctggtg
tcactgegge

gctatcggat

300
360
420
480
540
600
660
720
780
807

Gy Ala Asp Ala Ay

r Ser Ser
udy dy

<210> 7

<21ll> 420

<212> PRT

<213> Anopheles stephensi

<400> 7 .
Met Ser Asp Lys Ile Ile His Leu Thr Asp
1 5 10

Thr
15

Asp Ser Phe Asp ASp

Ala Glu

30
Ile

Ala Ala Ile val phe

20

val Leu Gly Leu

25

Pro

Lys Asp Asp Trp Trp

Glu Ala

45

Ile

Ala Ile

40

val

Cys Gly Pro Ile

35
G1n

Cys Lys Met Leu Asp Asp

Thr Ala Gln Asn

55

Glu Gly Asn

60

Ile

Tyr
50

Gly

Lys Leu Lys Leu Asp

Thr Leu

80

Pro Thr Ala Pro Ile Pro Leu

65

Gly Gly

75

LYS
70

Glu

Tyr Arg

Thr val Ala Ser

90
Ala

rhe val aAla Ala Gly Leu

95

Leu Asn Gly

85

LysS LYS

Gly GIn Leu Glu Phe Ala ser Gly

100

Asn Leu Gly

110

LYS Lys Leu Asp

1035

His His His val Pro

120
Thr

ser Gly

125

His Met His His His ser Leu

115

Ser Gly

Glu Ala Ala Ala phe Glu Gln

135

Gly
130

Met

Arg ser Gly Met Lys LysS

140

Arg

Thr Ala Met

160
Glu

His
145

Asp Ser Pro Asp Leu Gly

150
Thr

ASp ASp ASp

AS
155

Ser

Asp Lys

Thr Gln Glu Thr Glu

165

Ala Glu Ser

175
Thr

ser
170

Ser Asp Asp Leu

Glu
190

Glu Glu Thr

185

Thr Ser Asp Ser #His Gln ser

180
Gly

AsSp TYr ASD Gly

ser Giu Glu

Page 5

Ala Asp Ala Thr GTu Asp Gly Asn ASp Asp Ser Ser



Al a
du

Ay
Tyr
Thr
Arg
Ser
Leu

Ala
Glu
Asn
305

Leu

Gly

Glu

Arg
385

Cys

QOOOLO
Sc<< c

Asn

Lys
Au
Al a
Ay
Val
Asn

Met

d1eshySed skrC¢sy Rhe
"o Lys Ser du Phs

Gly Glu Glu Gly

Glu
Glu
Asp
Glu
290
1le
Ala
Ser
Asp
Cys
370
Gilu

Ile

His

<210> 8
<211> 2

<212>
<213>

<400> 8
Tet Ser Asp

val

Cys

Leu

Gly

Glu Tyr
50

Pro
65

Leu

Gly

Phe

Ala
Gly
Glu
275
Ser
Met
Arg
Ile
AsSp
355
Ser
Leu

val

His

93

PRT _
Anopheles stephensi

Lys

Pro
35

Gln

Thr

Lys

Hi s
Tyr
n Pro

Gly
Gly
260
Glu
Pro
Asn
Leu
Ser
340
val
Lys
Asp

Glu

His
420

Lys
Ala
20

Cys
Gly

Ala

Asn

QOO
<< cx

Glu
245
Ala
Gly
val
val
Gln
325
LyS
Lys

ASp

Glu

Ile
5

ASp
Lys
Lys
Pro

Gly
85

QOO
c< c

Al a
Asn
Leu
Thr

Gly
230
Glu
Gly
Ser
AsSnh
Gly
310
Glu
Tyr
Ser
LYS
Gly

390
Arg

Tle
Gly
Met
Leu
Lys

70
Glu

Al a
du
Au
Au
Leu
Lys
Ile
Ala
Gly
Glu
Ala
Thr
290
Thr
Arg
ser
Leu
AsSn
375

Leu

Asp

His
Ala
Ile
Thr
55

Tyr

val

9F B 50020
o< o

Gly
Glu
Glu
Gly
280
Tyr
Lys
Leu
LysS
val
360
Asn

Ile

Ser

Leu
Ile
Ala
40

val

Gly

Ala

Glu
Ala
Gly
265
Glu
His
ASh
Met
Ile
345
Glu
Pro

Glu

Glu

Thr
Leu
25

Pro
Ala

Ile

Ala

Lys
Gly
250
Gly
Glu
GIn
ASh
AsSn
330
LyS
Lys
His
Arg

Ala
410

Asp
10

val
Ile
LyS

Arg

Thr
90

Page 6

du
Au
Al a
du
Asn
I'le
val

Gly
235
Glu
Ala
Gly
val
Tyr
315
Pro
Glu
Ser
Cys
Glu

395

Ala

Asp
Asp
Leu
Leu
Gly

75
Lys

Asp
Au
Asp
du
I'le

Leu é&g

é’ﬁpwermbem&m)//ﬁp
Ser Tyr du G2a0Cys

Glu
Glu
Gly
Gly
His
300
Leu
Thr
Cys
Glu
Gly
380

Gln

Ala

ser
Phe
ASp
Asn
60

Ile

val

du
Ay
Gu
ser

Al a
Ay
du
Pro
Asn
Arg
Ile

Gy 4
Al a d

Val
Val

Ser

Ser

Gly Glu

240
Gly

Ala Glu

Ala
255

Gly Glu

Glu
270

Glu

Glu Gly Gly

Ala
285

Gly Gly

Ash Leu Leu Lys

Ile
320

val

Lys Ser Phe

Ile Asp Leu
335

Phe Asp Ser lLeu

350

Thr Ser Tyr Glu
365

Ser Glu Gly Thr

Lys Leu Ser Asp

400
Leu Glu His His
415

Thr
15

Phe Asp ASp

Ala Glu

30

Ile

Trp Trp

Glu Ala

45

Asp

Ile Asp Gln Asn

Thr Leu Leu

80

Pro

Ala Leu Ser

a5

Gly

Gy Ser
Asn
Ay
Leu G n
Lys
&EP AYRlATRY'S
Lys Asp

G u 859095 Gy
100105110 Qu
115120125 Al a
130135140 Thr
145150155160
du 165170175
Tyr 180185190
Ser 195200205
Lys 210215220



Asn Asn Pro Hs Cys Ay Ser Qu Ay Thr Arg Qu Leu Asp Qu Gy
225230235240 Leu Ile Qu Arg Au Gn Lys Leu Ser Asp cys Ile Val du Lys
GQu Ala Ala Ala Leu Qu His His HHs Hs Hs H's
260265270 <210> 10 <211> 19 <212> DNA <213> Artificial
SP6 pronoter priner <400> 10 gatttaggtg acactatagl9 <210> 11 <211> 20 <212>
DNA <213> Artificial

cact 3t a0gAP k07 2 eTh s 2t

Arg 245250255 Asp Ser

Ser
Arg
His
145
Gly
Lys
Ile
val
Leu
225
Glu
Thr

ASp

His

Gly
Gly
130
Met
Glu
ASh
l.eu
Gly
210
Ala
Glu
Arg

Ccys

His
290

<210>
<211>
<212>

<213>

<400>
Asp Tyr Lys Asp AsSp Asp
1 5

ASp
His
ASD
Glu
65

Ala

Gly

Gin
Gln
Gly
50

Gly

Gly

Glu

His
115
ser
Asp
Glu
Ile
Ala
195
ser
ASp
Cys
Glu
Ile

275

His

9
270

PRT

Glu

Glu

35

Asn

His

Glu

Ala

100

Met
Gly
Ser
Ser
Met
180
Arg
Ile
Asp
ser
Leu
260

val

His

ser
20

Glu
ser
Glu

Lys

Gly
100

<220> <223> T7 term nator

His His His

Met
Pro
Pro
165
ASh
Leu
ser
val
Lys
245
Asp

Glu

His

ser
Asp
Glu
Asp
Gly

85

Glu

Lys
Asp
150
val
val
Gln
Lys
LySs
230
ASp

Glu

Lys

Thr
Thr
AsSp
5

Glu

Glu

Glu
135
Leu
Asn
Gly
Glu
Tyr
215
sar
Lys

Gly

Arg

Anopheles stephensi
9

ASD
Glu
Ser
Asp
55

Ser

Ala

Gly

His
120
Thr
Gly
Thr
Thr
Ar

200
sar
Leu
Asn

Leu

Asp
280

Lys
Leu
Glu
40

Ser
Giu

Gly

Glu

pri mer

Sequence <220> <223>

<400> 11 taat acgact

i@%%ﬁatﬁ¥% Leu Ala Gly Ser Gly
105 110

His His
Ala Ala
Thr Asp
Tyr His

170

Lys Asn
i85

g Leu Met

Lys Ile
val Glu

Asn Pro
250

ITe Glu
265

ser Glu

Ile Ser
10

sar Glu
25

Thr Gly
Ser Glu
Asp Ala
Glu Glu

90

Ala Gly
105

Ser
Ala
ASp
155
Gln
Asn
ASn
Lys
LysS
235
His
Arg

Ala

Pro
ASp
Ala
Leu
Thr
75

ASp

Glu
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Ser
Lys
140
Asp
val
Tyr
Pro
Glu
220
Ser
Cys
Glu

Ala

Ser
Thr
Asp
Glu
60

Gly

Glu

Glu

Gly
125
Phe
Asp
His
Leu
Thr
205
Cys
Glu
Gly

Gin

Ala

ASD
Ser
Ala
45

ser
Glu

Ala

Gly

Leu val Pro

Glu
Lys
Asn
Lys
190
Ile
Phe
Thr
Ser
LyS

270

Leu

Gtu
Asp
30

Gly
Ser
Glu

Gly

Gly
110

Arg
Ala
Leu
175
ser
ASp
Asp
ser
Glu
255

Leu

Glu

Thr
15

ser
Thr
Ser
Gly
Glu

95

Ala

Gin
Met
160
Leu
Phe
Leu
Ser
Tyr
240
Gly

ser

His

Thr
TYr
Glu
Glu
Gly
80

Glu

Gly



<213> Artificial <220> <223> pAnS-1 priner <400> 12 cttagggggc aatt at ggat
ggt a24 <210> 13 <211> 34 <212> DNA <213> Artificial <220> <223> pAnSG F7
<400> 13 caccatggcg tccgacgaga ctacggatca agaa 34 <210> 14 <211> 35 <212>
DNA <213> Artificial <220> <223> pAnSG R1

Glu Glu Gly Gly Ala Gly Glu Glu Gly Gly Ala Asp Glu Glu Gly Ser
115 120 125
Ala Gly Glu Glu Gly Gly Ala Glu Gly Gly Glu Glu Ser Pro val Asn
130 135 140

Thr Tyr His GIn val His Asn Leu Leu Lys Asn Ile Met Asn val Gly

145 150 155 160

Thr Lys Asn Ash Tyr Leu Lys Ser Phe Ile Leu Ala Arg Leu Gln Glu

165 170 175

Arg Leu Met Asn Pro Thr Ile Asp Leu val Gly Ser Ile Ser Lys Tyr
180 185 190

Sser Lys Ile Lys Glu Cys Phe Asp Ser Leu Ala Asp Asp val Lys Ser

195 200 205
Leu val Glu Lys Ser Glu Thr Ser Tyr Glu Glu Cys Ser Lys Asp Lys
210 215 220

ASh Asn Pro His Cys Gly Ser Glu Gly Thr Arg Glu Leu Asp Glu Gly

225 230 235 240

Leu ITe GTu Arg Glu GIn Lys Leu Ser Asp Cys Ile val Glu Lys Arg

245 250 255

Asp Ser Glu Ala Ala Ala Leu Glu His His His His His His
260 265 270

<210> 10

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> SP6 promoter primer

<400> 10

gatttaggtg acactatag 19

<210> 11

<211> 20

<212> DNA

<213> Artificial

<220>

<223> 717 terminator primer

<400> 11

taatacgact cactataggyg 20

<210> 12

<21l> 24

<212> DNA

<213> Artificial

<220>

<223> pAns-1 primer

<400> 12

cttagggggec aattatggat ggta 24

<210> 13
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<400> 14 ggcggccgcc tctgaatcac gcttttcgac gatgc35 <210> 15 <211> 30 <212>

DNA <213> Artificial

<220> <223> pAnSG F8 <400> 15 caccat gggt gaagagtccc

ccgttaatac30 <210> 16 <211> 74 <212> DNA <213> Artificial <220> <223>

pAnSG F10 <400> 16 caccggatcc ggactacaag gacgacgatg acaagatctc accgtccgac
gagact acgg60 at caagaatc atcg74

<21l>
<212>
<213>

<220>
<223>

<400>

34

DNA
Artificial
pANSG-F7
13

caccatggcyg tccgacgaga ctacggatca agaa

<210>
<211>
<212>
<213>

<220>
<223>

<400>

14

35

DNA
artificial

pAnNSG-R1
14

ggcggecgee tctgaatcac gettttcgac gatge

<210>
<211>
<212>
<213>

<220>
<223>

<400>

15

30

DNA
Artificial

PANSG-F§
15

caccatgggt gaagagtccc ccgttaatac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

caccggatcc ggactacaag gacgacgatg acaagatctc accgtcecgac gagactacgy

16

74

DNA _
Artificial

pPANSG-F10
16

atcaagaatc atcg
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34

35

30

60
74



