. e3e7F4| 6TF16t" April 2002 4 v _1 NOVEL ANTI-CLOTTI NG MOLEGS PP AMdS80dsES
THEREFOR FI ELD OF THE | NVENTI ON *cooooz* The present invention rel ates
generéklymfp pepti des and to derivatives, honol ogues, anal ogues and
Jmnetics thereof capable of inducing or facilitating inhibition of blood
clot formation and nore particularly phqtelet aggregati on. The present

i nvention also contenpl ates genetic sequences encodi ng said peptides and
derivatives, NOVEIJANTI-CLOTIING MOLEUUELS AND USESCTHER¥FOR! ecul es of
the present invention are useful inter alia in a range of therapeutic and
prophyl actic applications. BACKGROUND OF THE | NVENTI ON Pl atel ets are

oo e R AR oo SN < o+

platel ets with subendothelial connective tissue wndo{2) aggregation -

platelet to platel et adhesion. Abnormal functioning of platelets i.e.

abnor maThagreseit imveatiod miated gegemlntd paptides anddo dérivativess borholoudscartatogmey ar i et y
i cal_ conditjons, suc | erosi s

ot ar AP NP ARoR o RUDRRNGTHINARSE HPOIInaisblog i AeA v or s of

pl atel e I, M 1 j i i - ADPase,
fibri noté%(ﬁg @ é’h!i‘ﬂg’ﬂ%lgtﬁﬁgf“gﬁ‘lfgggﬂ/xzT??@F%P‘?i@v%‘gfbhﬁgﬁ %&22‘%%{ eté‘?d t he
nonenzy g&queficedr édiceding saldcpeptidesinnd deggitives lontblogueb) ahalopies BRd MaiRicsios by
whi ch these inhibitors function varies. In the case of nonenzymatic

pr ot ei néhereps. Fhe molgcylas af frearesenignpention 3 useful fmseriatlia in A dange Sf Hesaperie t hat

contain - sequence exert their action by conpetitively
bl ocki naﬁé?gﬁnﬁ%@i@a@%@%ﬁ to platelet glycoprotein libllIlA

“Ca2+dependent type lectin-related proteins e:Khibit their effects on

pl atel et aggl utination and aggregati on by specifically binding to platelet
gl ycopr BACKGROUNDQF THE ENIONsome prot ei nases have been studied for
their inhibition of platelet aggregation effects. The inhibitory activity
of fibrinogenase was initially thought to be due to fibrinogen degradation,

since T iphfblBRARE ebsentidlBeni&ills ifvol A ihiHAhosth@IEwen® Phdi Edl@tin ﬂgxliiﬁﬁgiﬁé I on.

Subsequent studi es have shown that fibrinogenases can inhibit platelet

aggr egatinwrvesriete gistidetrectivities:i(by adhesiem - therihteraCidri of platdléis wifipsubend@bdial - 2
degradati on. .Regent s i es have indicate hat, some of th ..

Toral | oSPBREH ISR ML PESTEHOR Bal b BRIAd Bthspne PDaer i fyicyeBBEst ei n 1 b
whi ch i 8P oMVohlBPE AR dRRO thoud iAo ARBRR fol Ridy REat el et
aggr ega }%ﬁéﬁé%héﬁog{n%?ds‘f@%‘ip ,&B!Iy%t ogé}o%m AI\I/P, og I I’?hioél to?e 81?;“‘6 a%t}éip’gt

aggr egatpathophylsiclsgichlesonditivny vach phyirombbdiy, allesoégcteyosis, thyprcatdia) anthretivt, or
receptor due to their inherent enzymatic activity. PLA2 enzynes, on the

ot her haHgke at BHmeparyiemYalisie| et aggregati on by specific mechani sms. They
have been divided or grouped into three distinct classes; class A PLA2s
initiate platel et aggregation, class B PLAzs inhibit platelet aggregation

and cl asevé&raPutiSitdeotolf platelei aétivitpshavel beeaddénifiedi tThvsatisllede d@o&egaicson.
However, the structurefunction relationship and nol ecul ar nmechani sm of

pl at el etAPPasebifibrigpganases end mhopphalipases An drefermete te theesin asn'Rlekk) laaddhbag up

o, L1 BEgelh velL S ook ot s Myl A0 s it e L0

has | eaqnKiBitér8 unction varies. In the case of nonenzymatic proteins the mechanism appears to be
simpler. Mambin and disintegrins that contain Arg-Gly-Asp (RGD) sequence exert their
action by competitively blocking fibrinogen binding to platelet glycoprotein Iib/IlIA. Ca®*-
dependent type lectin-related proteins exhibit their effects on platelet agglutination and
aggregation by specifically binding to platelet glycoprotein Ib. Among the enzymes, some
proteinases have been studied for their inhibition of platelet aggregation effects. The
inhibitory activity of fibrinogenase was initially thought to be due to fibrinogen degradation,
since fibrinogen is involved in the final stages of platelet aggregation. Subsequent studies

have shown that fibrinogenases can inhibit platelet aggregation independent of fibrinogen
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devel opment of peptides which inhibit platelet aggregationl®SHAARIOSF THE
| NVENTI ON One aspect of the present invention provides a peptide or a
derivative, honol ogue, anal ogue or mnetic thereof which conprises an am no
.acid sequence which is at |least 50%simlar to a sequence of amno acids in
a phosphol i pase and which peptide is c%pabl e of inducing or facilitating
the inhibition of blood clotting. AnotHWer aspect of the present invention
provi de i ety =Teke) @i]ﬂﬁt er eof
whi ch cgn%rl s@g g%c%ﬁmsﬁggggéﬁqé%gaﬁ%dnce \/\klQ Q’Ka}es at lo%gggl? %Ef) 0 Sl : elEPt 0 a
sequencaggregatiinty dedving glydoprbtéia IbrwhivihisalreeppirifolevansWilkgbedridefactbr. i ThbCi ng

or facilitati r:]i%gt he i nhi bition of bl ood cl oéti ng. Yet anot her aspect of the
pr esent APRASAARRI platclrtrasresatiop by diy denlyds gbARFata fpem AMPsBdDRIbIteef ogue

0% o1 et aeie BTl ils GREPED R Bl BoREL BT RIERE I SuP ol ,°°°'

whi ch p@@theﬂﬁnhé‘reﬁ&lﬂ@f&h@u@ictivﬂslu@m efFyhé bh tueadthérglah@,ameﬂ’eteuh la8eof
bl ood clotting. 16t" April 2002 -3 Still yet another aspect of the

pr esent aBgRpERiandly jpeeificaeechanipapt Tb\%y hawve heeredivigdad pr/groupeshintoobes digingt ogue

or mrret cth reof ich.c LLSes an n se ch is.at |east
50% si mCIaret g% 1a%frm%ﬁfﬁ%gg5&a§%n ﬁs ?ﬁﬁzﬁ ’?’#’g’% zﬁélhéag\g&%“qrhnd

whi ch PR cRss mmado@&m fhi@dte AW ASTENIBT pta@aétlagglegatﬁa Hovebéthink istrac@ieof

pl atel et aggregati on. A further aspect of the preésent invention provides a

pept i de femationirelatignshipsd uselcalaimehimsm af plitclétidiibition nausad by Phidguis n60

resi dues having at |east about 50% simlarity to a sequence of am no aci ds
from A- PP 570981 atable from Q hanYCah snake venom wherein said peptide is
capabl e of inducing or facilitating the inhibition of platelet aggregation
or a derivative, honol ogue, analogue or mnetic of said peptide. Still a
further Inasyelcieadihg ip do fhegsesanit ihventioh thaingemwisdese demifiddi thearhmoeiangl sitee
follow ng characteristics: (i), Jnduces or facilitates inhibition of

pl at el etolaggmagxe i, pratgin cyhigh; ighibit; plafeles pggregstion, ahus thagdeagitodherci d
resi due I to its enzymatic activity;
or a deﬁ*’Ué‘? ljnlm tfz)rrgtk&ts%lﬂ&ﬁ‘g*ﬂétlg&&etc?a%%rgegyg of said peptide. The
present i nventl on al so provi des a peptl de conprising the am no acid
sequence ~~~n LX2~n ~A~~ LX3~n SI MDSPY (SEQ IDNO 1) wherein X,
Xz and WQF@HE}MNW@NH ent and each is an anino acid residue
and nis 0 or 1. Most preferably, the peptide conprises the am no acid
sequences: SSI MDSPY( SEQ DNO: 2); LPAASSI MDSPY( SEQ DNO: 3) ; and

APSSI MDIhh¥ 23562t BhliePreseRi indsitionFroMess a fptiBd S0HI&SivaBie he e Ripus, andlogBE | CS

t her eof .
or mimetic thereof which comprises an amino acid sequence which is at least 50% similar to

a sequence of amino acids in a phospholipase and which peptide is capable of inducing or

facilitating the inhibition of blood clotting.

Another aspect of the present invention provides a peptide or a derivative, homologue,
analogue or mimetic thereof which comprises an amino acid sequence which is at least 50%
similar to a sequence of amino acid in A-PLA, and which peptide is capable of inducing or

facilitating the inhibition of blood clotting.

Yet another aspect of the present invention provides a peptide or a derivative, homologue,
analogue or mimetic thereof which comprises an amino acid sequence which is at least 50%
similar to a sequence of amino acids in A-APL, from snake venom and which peptide is

capable of inducing or facilitating the inhibition of blood clotting.



16" " April 2002 -4 Another aspect of the present invention 1§ dWRH2902
nucl ei ¢ acid nol ecul e conprising a sequence of nucl eoti des encodi ng or
conplementary to a sequence encodi ng a peptide as herei nbefore defined or a
Jderivative or honol ogue thereof. Yet another aspect of the present

I nvention provides a nucleic acid nol ecul e which encodes or is

conpl enentary to a sequence whi ch encodes am no acid sequence fXih fXzh fAh

~37n 5. Bl Y Brotdr ashebi i thd Pellek invnthHiiflock peptite cﬁf&%eégatfomﬁ}’lﬁﬁgég%, same

or differe IS an amno acid resi I'S
pept i de analpgir er mimétivdtiereofwhich kamptisdsahiandn@icd sdqatnceygiiclpitat least 5884 | | yet
anot her aspect of the present invention provides a nucleic acid nplecule

conpr i sisHBUar eetrapencedit aminp agids de &-Bhag fopysngke vengsn and Nehigh peptidg is

(5o 1 DeRpSp Mudfe A hAGAR e RRNINGE P B RBLEMMBO < oot ) 16
April 2002 -5 The present invention further extends to the use of the

subj ect a‘{)ept ides in the manufacture of a nedi cament for inducing or
facil it a further aspepti afithmprosenp inventian prayigesepertida comprising a sequence of amino

acids from about 2 to about 50 residues having at least about 50% similarity to a sequence of
amino acids from A-PLA, isolatable from O. hannah snake venom wherein said peptide is
capable of inducing or facilitating the inhibition of platelet aggregation or a derivative,

homologue, analogue or mimetic of said peptide.

Still a further aspect of the present invention provides a peptide having the following

characteristics:

() Induces or facilitates inhibition of platelet aggregation;

(ii)  Comprises from about 2 to about 50 amino acid residues;

(iii)  Its clotting ability is not due to its enzymatic activity;

or a derivative, homologue, analogue or mimetic of said peptide.

The present invention also provides a peptide comprising the amino acid sequence

Xik [X2). [AL (X1, SSIMD S P Y (SEQID NO: 1)

wherein X, X, and X, may be the same or different and each is an amino acid residue and n

is 0 or 1. Most preferably, the peptide comprises the amino acid sequences:
SSIMDSPY (SEQID NO: 2);
LPAASSIMDSPY(SEQID NO: 3); and

APSSIMDSPY (SEQIDNO: 4),

or derivatives, homologues, analogues or mimetics thereof.




In yet another further aspect, the present invention provi d& deHi3QRes
which conprise the am no acid sequence LX~h (Xzh (Ah fX3h S S| MDSPY
(SEQ ID NO 1) wherein X,, Xz and X3 may be the sanme or different and each
is an amino acid, and nis 0 or 1. Particularly preferred peptides are

‘sel ected from SSI MDSPY(SEQ DNO: 2); LPAASSI MDSPY( SEQ DNO: 3) ; and

APSSI MDSYP( SEQ DNO: 4) . Yet anot her aspett of the present invention provides
an agent useful for inducing or facilitating platelet aggregation
conprising a peptide as hereinbefore defined. Another aspect of the present
i nvent i AnddH SpEdt ajfase préhhifiemion ploviies iangudiiaacidemhoRo@E @@aipridthg & a
subj ect said nmethod conprising admnistering to said subject an

ant i - cl ceduange ef nudleotides sAeAding of cemplepentiasy’ et seqyBrdeoncodiag iarpeptifieesa ti e

and under_condi tiOps sufficie inhibit.platel et aggregation. Still

anot her %ﬁg%lg@?o%fi%ﬁﬂ%ds?ﬁae eé’rYPH?ené@h |°g(r)1£1|§rt8\£/)r|e @s a conposition for use in
inhibiting or facilitating inhibition of platelet aggregation conprising a
pepti de as herei nbefore defined and one or nore pharmaceutically acceptabl.e
carri er sYetradpther aipbetefitle preseh6invemipmi progideva ngeleic a¢ill mad¢culawhick enesiesect of
the present invention is direct g‘&’é‘l 0 _anti bodi esﬂéo t he subj ect peptides and
their defilysMRIRentanig asgaucnce Lhoed’ﬁ% sSSP ARPTREICCThe present

invention also extends to a nmethod for detecting a subject peptide in a
bi ol ogi cal sanmple froma subject or culture supernatant flow or other

sour ce 9%, H [Kgi ol [XgpPiS vy SAOut(SEQ IgNOail Yl bi ol ogi cal sanple with an
anti body specific for said peptide or its derivative, honol ogue, anal ogue

or' mnetic for a tine and under conditions sufficient for an

ant i bodypentide KOMR 8% bk WdBanH} difAGEnt G 854 i98n SRR £RRLBYe and n

is 0 or 1, said peptide capable of inducing or facilitating platelet aggregation.

Still yet another aspect of the present invention provides a nucleic acid molecule comprising
a sequence of nucleotides encoding or complementary to a sequence encoding an amino acid

sequence selected from:

SSIMD SP Y (SEQ ID NO: 2);
LPAASSIMDSP Y (SEQID NO: 3); and
APSSIMD SP Y (SEQID NO: 4).



Bi bl i ographi c details of the publications referred to by adBidherilR00%i s
specification are collected at the end of the description. Sequence
Identity Nunbers (SEQ ID NGs.) for the nucleotide and am no acid sequences
referred to in the specification are defined i nmedi ately before the

bi bl i ography. Throughout this specifi c_ast_i on and the clainms which foll ow,
unl ess the context requires otherw se, the word "conprise", or variations

such as THQRkhtSiEventidh fuPRTRkeRds S the Welof tREBRETRHARGN H hiRifcrlB St

i ncl usi on a stated integer or group of integers but not the exclusion of
any ot hermeditagen farindudngporfhcilitdting énlibitiSh 0f platedetdggiegationl et t er

abbrevi ati ons used t hroughout the specification are defined in Table 1.

16" April 2002 TABLE 1 Single and three letter am no acid abbreviations

Am no Agi < | - Let i.ati . .
Al ani neZFl gx&%ﬁﬁ?rn%ggﬁ%‘gf g‘giﬂﬁgggﬁﬁ&é%gﬁﬂg Qf&esq-‘\&ﬂ%ﬂes which comprise the
aci dAsplanyiad acidséyiratd ut am ned nQd ut am ¢

aci dd uEd yci ned yGHi sti di neHi sHI sol euci nel | el Leuci neLeulLLysi neLysKMet hi oni
neMet MPhenyl al ani nePheFPr ol i nePr oPSeri ne

~Ser SThr 06 Th{T %P [ r Y\al i neVal VAny resi dueXaaX

16t" Apr[%l?ﬂﬁg&ﬂglgikﬁ Eﬁnﬁ@%#%@ I@&?H DRAW NGS Figure 1 is a

graphi cal representation of the inhibition of collagen-induced platelet
aggregati on by OHV A-PLAZ. Wol e blood (A) and PRP (B) was prei ncubated

wi t h varwhareinconXeand X; moy be dhie @pie ondififoagntzand 87ch i en aminn acidand nhef or
collagen (2 p,g/mM} was added to initiate platelet activation. Figure 2 is
a graphical representation of the effects of OHV A-PLAZ on human pl atel et
aggregation induced by various agonists. Wole blood (A) and PRP (B) was
prei ncubated with various concentrations of OHV A-PLAZ at 37C for 2 mn and
t hen t heParticllardy préfaifred peptpdeviare setdcteslfeomy( 2 pg/ M O and arachi donic acid
(0.5 Mre) was added. Percent inhibitions are presented as nean t SEM (n=6).
Figure 3 is a graphical representation of the effects of OHV A-PLA2 on

pl at el et i . 4yel ease. ATP rel ease was neasured by the

| uci feri%sf!%g??g?aggsegglgﬁdghﬁﬂsi ng Chrono-Lune which was added to PRP
before dpplA aa8 SAM @S S PoY (SB@IDMNOP3)yamd ) (A), arachidonic acid (0.5 ACM
(B). Values are presented as nean ~ SEM (n=6). Figure 4 is a photographic
represer® &t§ 84 MD 8 ¥eP €$EQIPNGi4)oHv A- PLAZ on pl atel et aggregati on and ATP
rel ease. ATP rel ease was neasured by the luciferin-luciferase reaction

usi ng Chrono- Lunme whi ch was added to PRP before application of ADP (10 pM.
Val ues ayé aRb@BsERH&A ofthe PRAENt invelibd probilles 4ni dgeiituséful for tdREiAk BSfasilifiti.
representation of scanning el ectron m crographs of human platelet. (g\) A
control patgletpggregition comprisiag agiepdds as hergingeforndefingd ace appeared regul ar
and pseudopodi um were not seen. Mag. x 42,000 (B) A platelet fromthe

sanpl e incubated with OHV A-PLAZ (350 nM for 5 min. The cell appeared

|1 79Ul 2kn SRRt et b (RE Prost! rvBitior? BohinbicTo yndiht ©F ihRBingBltelet

aggregation in a subject said method comprising administering to said subject an anti-clotting
effective amount of a peptide hereinbefore defined for a time and under conditions sufficient

to inhibit platelet aggregation.

Still another aspect of the present invention provides a composition for use in inhibiting or
facilitating inhibition of platelet aggregation comprising a peptide as hereinbefore defined and

one or more pharmaceutically acceptable carriers and/or diluents.



16t" April 2002 -9 Figure 6 is a photographic representati df"drri ROO&f f ect
of* OHV A-PLAZ on ultrastructure of platelets. (A The control platelet
sectioning in the equatorial plane. Crcunferential band of m crotubul es

. (MI) supporting the lentiform appearance. G anules (G, dense bodies (DB),
m tochondria (M, glycogen (Gy). Chanpels of the open canalicular system
(CS) and dense tubul ar system (DTS), small nenbrane conplex (MJ) fornmed by
their i gfiRy@aGhbMer ashBd of the3PosetGnventidn KifreBled tPAibodiE LI thd SabiR B Rides

i ncubated with OHV A-PLAZ (360 nM for 5 min. The cell appeared i'rregular
wi t h maayd {heivjdexvatives, homjologiiee, analoghéscandamingfiss.em was wi dened and

di srupted. There was an increase of the nunber of vacuoles in platelet. The
dense tubul ar system was fragnented and redistributed throughout the

cytopl a : i i i : :

repres e%%?li%g%&\gﬁe?tﬁ%@g? ? é’gtg&ig ]Z J %I-?Vdﬁ%%i%&gﬁﬁl 5 ?‘asggjlgg%bgg%glgae%fo%og lGXIZ)P. (A
Aggr egatdmple fronah subjest drrcaltuieREpamataneflowor athea gouree saie nesthod ¢dmpridhg 10
pM and fixed after reaching the plateau of maxinmm aggregation. Surface
cont our Somactingsaid hiolpgicalpample with ap antthody specificfog sad patiferqs i slervaiveer .

or gane! a2oRefe SRR ShRHCA PR Sy 8, BB EABEANP P bRV oo g
Wi th OHpepidRloAtapleX0 fori), antl tieh@eteeting sall@ompleal to the addition of ADP (10

p.M and fixed after stirring for 5 mn. The platel ets appeared spheri cal
wi th organelle centralization, but |ong pseudopodi a and degranul ati on were

har dl y . e bk f al. . . 29. 750. Kf re 8
e a o Dt RB LR bl Al el Raf REF Rl in M pr iAo e calloe b an
on its afthtieRd af @l deschptioi! B¥quefcd Fdknti INLRnsz:gm D AR 1ot tHe nRIoHdS
concentrations of OHV A-PLA2 or the p-BPB-noditied OHV A-PLA2 at 37C for 2
m n t heand aminoradidcsequokiors refdred, tvin thespeaifieation ard defincd inggdiatght before ther cent
inhibitigns are presented as nmean t SEM (n=4). 16t" April 2002 -10 Figure
9is a b&’é’ﬁﬁ?aé’g}" representation of effects of the synthetic peptide-1 on
human pl at el et aggregati on i nduced by collagen (2 p,g/m O . Wole blood
was preincubated with various concentrations of the synthetic peptide-I| at
37C f or Throughowtnthist kgeifidation addiake clairnt agech (@lqyg/ wilesd)theasnedt eghuidkesr cent
inhibitigns are presepted as nean .t SEM (n=3 i.gure 10 is_a qraphical

. Fi.
r epr eseRtHgrVise By wor 'éwg)rﬁ?",t%éfa%t}ﬂrlﬁévéfta%)émbge%i‘ PT SHPTRRIIFERE pP BE et
tat Tt . \ M . _ h
5901 CO Bt AIIf{pL e Wiy 3B Rper BBt SR EISRARNGH

t hen t hef amdodber intepkt Gggoul 8f m@pgsts. O and ADP (10 pM-) was added. Percent
inhibitions are presented as nean t SEM (n=4). 16™" April 2002

Single and three letter abbreviations used throughout the specification are defined in Table 1.



-11 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present i nved® dvpr8f2des a
peptide or a derivative, honol ogue, anal ogue or m netic thereof which
conprises an am no acid sequence which is at |east 50%simlar to a
.sequence of amino acids in a phospholipase and which peptide is capabl e of
inducing or facilitating the inhibition,of blood clotting. Said peptide is
conveniently in isolated or purified form Reference hereinafter to
"phosphol i pase” should be read as i rEAREENQ reference to all types of
phosphol i pases i ncluding, by way of exanple, A phospholipase A2. Preferably
sai d phosphol i pase i s Singlecmdithréqlatter amiria adid abbreviatiomer ei N as " A- PLAZ") .
Ref erence to APLAZ shoul d be understood as a reference to all forns of :
phosphol+pase—Aceoerdi-rghy—the—present—nventi-or—prov-des—a—pepti de or a
deri vat i N@indR&m! ogue, anal oppige Mitel Meti Cc t hereof whhghk@ppri ses an am no
acid sequence which is at least 50 %simlar to a sequence of amno acid in
A- PLA2 and which peptide i s Abpmblatonf induci ng or fadSymbati ng the
inhibition of blood clotting. The present invention is exenplified with
respect +e—pepti-des—based—on—-~A-RP-AZ |-solated om-Ki-ng—Cobra(Ophi-ohagus
hannah) xgpp® and is particularlyagxenplified From O hanngh venom

However, the present invention extends to any phospholi pase and nore

parti cul Argininphosphol i pases from AR venom of D. hannah asRwell as fromthe
venom of any ot her snake. Preferred snakes include snakes fromthe famly
Col ubri dA%Para@ingi dae, Vi peri dae a2 Crotal i dae such as spelies of the

genera i.a..Depndroaspi s, Bungaru Pseudechi s) Ophi ophag and Hemachat us.
ParticuPE%ﬁ%piﬁ%ferred shakes aregf?on1the fam |y El api dae such as but not

ndi an ocora (M nal 2) Eoyptian copra (N haje): Spitting cobra (N
nigricol@h&@nmmacklipped gggra (NthaIenoIeucg); Cage cob?@ (N. nivea);
Gold' s t £ cobra (Pseudohaje golgfi); Desert bl ack snakesE(vaIterinnesia
spp); Sh -%8§§'snakes ( Aspi del B§ spp); Water cobras or“water snakes
(Boul enggRii@ spp); Bl ack manba ( droaspi s polylepis); nba (D.
angusticegg); Kraits snake (Bungarus spp); Oiental Coralhgnakes

(Cal | i optlistidimpp) ; Longgl anded corHis snakes (Maticora spp);HAnerican cora
snakes (M cur.us spp); Southern coyal 16°" April 2002 -12 snake (M
frontaligg@“@ﬁgtern coral snake oiekbrlequin snake (M fullius); Wstern
coral s M cruroides spp); Arizona coral snake (M euryxanthus); Death
adder (E%gﬁ% ophis antarcticus); %ﬁgtralian ti ger snakes (Kbtechis spp);
and Austkwinean copper head (Deni sohyss sPP) The present inveKtion al so
extends to simlar or equivalent peptides isolated fromany other reptilian
or non- r¥BHMIBE, source. Accordin&kfo this nost preferred éhbodinent, t he
pr esent Pﬂé\ﬁﬁﬁim provi des a pepti,ﬁlee or a derivative, hom)t,ogue, anal ogue
or mnetic ereof which conprises an am no acid sequence which is at |east
50 % si nPloihet 0 a sequence of am p@ acids in A-APLZ from spake venom and
whi ch peptide is capable of inducing or facilitating the inhibition of

bl ood cl¥¥eng. The teerm "blood cP&tting" is used in its bPoadest sense to
i ncl ude f@%@&ggce to any one or e steps of the blood cI?tting cascade
such as, but not limted to, platelet aggregation. It shoufd al so be

under st opgptophagf er to the aggregyip on of any one or nore gonponents of the
bl ood such as, but not limted to, platelets. Reference to "inhibition" of
sai d cl ofymosigei s a reference to cdwplete or partial preven¥ion of blood
clot forygmtion. For exanple, the teins of the present igvention may
conpleté??hﬂ?event pl at el et aggregéfion or they may nerely 'reduce the

ext ent OAan@&ﬁket aggregation. Pxgherably said blood clotiging is platelet
aggregati on. Reference hereinafter to platel et aggregati on shoul d be
understood as a reference to all forns of blood clotting. According to this
nost preferred enbodi nent the present invention provides a peptide or a
derivative, honol ogue, anal ogue or mnetic thereof which conprises an am no
aci d sequence which is at least 50 %simlar to a sequence of am no acids
in A-PLA2 from snake venom and whi ch peptide is capable of inducing or
facilitating the inhibition of platelet aggregation. The subject of the

pl atel et aggregation is generally an aninmal or bird such as but not limted
to a human primate |ivestock aninmal (e.g. sheep, cow, horse, donkey, pig)
conpani on




16™" April 2002 -13 aninmal (e.g. dog, cat) laboratory test 18fiAwil 2082g.
nouse, rat, guinea pig, rabbit, hanpster) captive wild aninmal (e.g. deer
fox) caged bird (e.g. parrot) and poultry bird (e.g. chicken, duck,
pheasant, goose, turkey). Preferably the subject is a human or prinmate.
Most preferably, the subject is a human, The term "peptide" enconpasses a
pr ot ei naceous nol ecul e conprising from®bout 2 amino acid residues to about
50 amino acid residues. Preferably, the peptide conprises fromabout 3

am no acid residues to about 40 am no acid residues. Even nore preferably,
t he pepBREEEDESCRIPTION ORTHE DRAWINGSaci d resi dues to about 30 ami no
acid residues. Particularly preferred enbodi nents include peptides
conprising fromabout 4 anmino acid residues to about 20 am no acid residues
such as d; 0,1 4 j i.0resid h,t i No
acid secﬁ}é‘g{:ge{o’trs ?téaéﬁ%ﬂ-rg%gs I ntgmpggttiﬁ%elghﬂhgﬁ)&e?ﬁ%l %‘gtr?#'%red ngtggmon

A- PLAZ faggreg&ibai@ GHVOAIPLIA,. AURSle Blvod €X) &itPRP (B)Wasfpibihcdtargiwithvatef but
rather only to a part thereof. The peptide may be glycosylated or

Ungl 'y CoSpnéanisationscrt @H ey PLén tF 5 Coor Ameie ad thon Relasen(Spghub wheadsied 10 | nked,
bound or. gtgeerlvg Isg (ﬁSSPCi ated to the peptide such as am no acids, |ipids,
carbohyd?l?'é)%Pe e g’lg%ptides, pol ypepti des or proteins. Reference
hereinafter to a "peptide" includes a peptide conprising a sequence of

am no acids as well as a peptide associated with other nol ecul es such as
am no adfigere 2 iipadzaphical beprgstntation of thotfients p& PH\I dePLAg oy fwptanddatelst
proteins. For, .the

urposes. of the present. de [ pt] nol ecul e
Conpr 1 o egregaticmahesd 5 vatiots auaisn o bR AL B PRE By Ve Binsibeted,
pepti de.; botiefrfiont BEORVEASTIA, 1Y P 1020 ullR Yndfh R'El{%qH&PcQﬁRD fgm cal
Synthetf@'tec ﬁ?ques oronay be pro uced y Pécggginanf DNA tec noFggy as
di scussqiM®yrdoliggenl2 uginl Oyndreshidéak aokly(03|Mmendsiaddete Hefcef inhiditivas
phosphol i pase nol ecul es and in Barticular, phosphol i pase nol ecul es from
snake vedpesartied axmeprehBEMERFOde natural |y occurring fragnents or
generated by the action of proteases, peptidases, am dases, |ysins or other
enzymes as well as by sonic disruption, heat, chem cal disruption and/or
shear i nOFigdRe3 A gi@placdl depr@RHANGE oPihe leffecth BPOHIBA-FITA NI RERERiPredativgNt | ON

are considered to be derived fromor based on a snake venom phosphol i pase
and, noraadpATPirelehser | A\ TPArcltase was méisurednyi the2lgciferin-ludifamses raastiomonsing

oo MR et o8 S R R S E BPerblp VLAY
pent | desuiiflork ke GRS HRDYE) Yivaluek it RERRARA LRUERISEM Sﬁdg.em cal 'y

synt hesi sed based on the "am no acid sequence of phosph ase nol ecul es
fromsources including, but not limted to, snake venom Reference to a

peptide "inducing or facilitating” the i.nhibition o t t aggregation
shoul d i r B, Btoleraphic Fepresamtation of iBe eyt o éﬁ%?vﬁ& oncplatelet
ag0r egatdohioliioPdn 8 Else AATH Blbierls HERRANGS Fe lubifrinSNAMUL reBbf]
pepti de yinteract directly with platelets to prevent their aggregation
or, alt asimg Chreno-Lumy whidh wanidded td PRP beforeapphicatiomosfedaP ( hukly., Viabres
exanpl e, inhibiting one or nore of the biological signals which result in
the i ndue Pessensed ay mean ESEMEFSdat i on. According to a particularly
preferred enbodinent, there is provided a peptide conprising a sequence of
am no acids fromabout 2 to about 50 residues having at | east about 50
sim | ar i Figutes B ayphattpihicrbpitntaiod of stanthing Bledirdil iiérdgsapha bPllrarf Flaele.
hannah snake venom wherein said peptide is capable of inducing or

faci | i t afAhd\ taeatrphplaselet arithoftynicadt disenid Hgane et swfacer appearsd i regalay @nd

honol ogue, anal,oque or m neti,¢ of i ti,de he .percentage, simlarity
may be grEutRaRRL fefipdbR. Mag %P0 YR MG SR RETSSIE FlTuedhifl ' 6 o
or at | eggty AU, 390 ¥vDrfos @lif Thd 68l 5@55&& $rrdplul R spleYe, sFadeSBH1RE BN

i ncl udes exact |d%nt|ty bet ween conpared sequences at the nucl eotide or

am no acwith mengiproj¢dtone. Megr v 3i1$0Aon identity at the nucleotide |evel
"simlarity" includes differences between sequences which result in
different amno acids that are neverthless related to each other at the
strucutural, functional, biochem cal andl or conformational |evels. 16"
April 2002




-15 Preferred snakes include snakes fromthe family Col ubrildieAri 2002 ae,
Vi peri dae and Crotalidae such as species of the genera Naja, Dendroaspis,
Bungar us, Pseudechi s, Ophi ophagus and Hemachatus. Particularly preferred
.Snakes are fromthe fam |y El api dae such as but not limted to King cobra
(Ophi ohagus hannah); True cobras (Najagspp); Asian or Indian cobra (N

naj a); Egyptian cobra (N. haje); Spitti'ng cobra (N. nigricolli);

Bl ackl X p@ske@ B adhbNgrdphicciRplesstidion JfaRSCefERPbAOAN: ATV ulfedtRichind bEe
cobra (Pseudohaj é goldii le sert black snakes (Walterinnesia spp);

Shi el d- miateletsn AEEhe chmprobiplatalst sestiphing inthe eq plane. Qistumfersntiddsnd of

Cmqust | SOpSRbRRIMD SuRbsute Birseioan eppsacke ! SR 5. b b 0B,
(Cal | i opfiksehoida (Ng,) BERbEREly © Uldhnas 8K @e o%é@éa&ﬁ@tﬁar%?ﬁérh (ESPkdcRRssor al

snakes (M curus sp Sout hern coral snake (M frontalis); Eastern coral
snake ortubbar systainn(DEFf) kemdl Mnembtane geinplepd M@ farnoest byt thein akdera¢tione rMiagixdes

spp); A a coral snak eur yxant hus),; . r carthqophis
SPPY o sl RS piafeiet rofn tpe otk ancibabl eV BP0 kb Sy
copper h . ) : DIy : . . any
one t hooroe SHEERE ek with il profclidus B 1€ CREARAR! o APl Bltchy 2y
i ndependaddisadptéd. STherezwassdn ificreast iof tHe ynumibacef vatumibdsdaplatetedi Theddnsotubakar sai d
enzyme with p-bronophenacyl bromde results in alinost total |oss of
enzynat isb,‘Stﬁ'@tWGﬁiffaﬁ“lﬁ}ﬁed@ﬁa yedisimibptedhthroughoptithe ey teplasanarowsh tMag & 29%450vi t y.
A- PLAZ i nduces nor phol ogi cal changes in both the shape and subcel | ul ar
structure of platelets. Disorders of the open canalicular and dense tubul ar
, systens IﬁgmeobfsQrphecbgirdmhi@ﬁpt‘eﬁ@taio@ﬂmmffdm STGHVAPL33 bfi pRkeleFeLposed
reticulum The disorder of the (r:ﬁyt oskel eton and sarcoplasmc reticulum]|ead

to the ItodDBf(A)\gesegationaduelesaronmPRE stiged opourpegregemgleayith ADPROGIMIt rol e
i n inhibjti latel et. i d tion,. Th A PLAZ isljkely t
| nhi bi t ARG EE GETLE M5 PIBGY R QBT R St o PR EPUPs Edhe T any
speci fi GehbRE ey Ale\ifitadlir dnl Sncl&&T 18 Mrbtﬁ%r.g g@édg]glle-glﬁfé doRv&iafe %\Pﬁﬁ Rell

determ ned that A-PLA2 contains the sane p am no acid residues

(62-66) oshfresandroenfentsrod mast prgansllzahae hendBehafpids Mapx 3855000<B) Plardets

bet ween two prolin id 0 .59 Prq, 68) and contai.ns r

nycr ophivo uEreh B IEE ALEA. LR o 956 e mi e P B Ron oA B e

of conf i f kot 1S 4k AL

nol ecul e.%%%??%gd saglgﬁgﬁlgig ﬂtégzsgre]% 1ddnTPﬁ?l§éé21_9ﬂ§ga‘§P§J§%& ?lglseiﬁgﬂe@fszggu%ar?%g@have

been shmentralizatior) bbt Ibng psetiddpetliacnd degratulation werd Bardly Apuridl The Plateldts failed

Accor di ngl Yy, anot% grgf Srred enbodi nent of the present invention provides

a pepti d8 2BEEEME: -KdP1780i ng characteristics: (i) Induces or facilitates

inhibition of platelet aggregation; (ii) Conprises fromabout 2 to about 50

amno acid residues; (iii) Its clotting ability is not due to its enzymatic

activit yFigare 8 islegraphidal espréventation U theastidcagsfealiorlation dt OEVOA-Biad dop épt | de.
A particularly preferr edRPpe tide of the present invention conprises the

anm no acingp aplddty-xPRP. |BRP-yas inpybatedvigh wrigus copeentsgtipnsof SEH A-BLRe 1)

wher ei , d i ff ' '
ne a1 estiiet B otV A BB TR o di Seithe Bdlocr A0 () M JELTD
am no acidded aslind grapati dhSPY cOt AHIDioRs are pRAATIE MIRE SEEMINS4).3) ; and

APSSI MDSPY( SEQI DNO: 4); or derivatives, honol ogues, anal ogues or mnetics
t her eof .




The peptides of the present invention are also useful in thE"ARAERBAL and
pr-ophyl axi s of heart conditions and strokes. According to this enbodi nent,
there is provided a nethod for the treatnment or prophylaxis of a disease
.condition involving clotting in a vascular systemin an animal such as but
not limted to a heart condition (eg. heart attack) or a stroke, said

met hod conprising adnmnistering to said aninal, a platel et aggregation

i nhi bi t{ f. Lve. . ' A : i

char act SE P A€ e BRiseftidh ek By W RtelC Fonide 1 81 Hian plgete

aggr egaiggégation induced'By colefpeh (2D Fgﬂiucm)t Whole HbsiwadpreBiubleBwitl vafdsaglues;
16t" April 2002 -17 (iti) Its clotting ability is not due to its enzymatic
act i vi t goncentragiogie of thetsynihetihpensidod e 37°4nir @guin and themihe iinduger ediagepéhbt i de.
More partjcularly, e present .invention proyides a for the

T eat HoHE IO Pab et Eercmt ik BUS e BB RIEH GhTRNG & SENGUET St ng i n a
vascul ar systemin an animal such as but not limted to a heart condition
(eg. heart attack) or a stroke, said method conprising admnistering to
sai d anFigure d0aispd gigphithal eqgyeegation of iefecdidfi the spdthetit pepeida b wnt haham
peptide conprising the am no acid sequence:g}X 1" [ X1~ [A~]X3]" SSI M
D S P Yplatgieh agpregation indysed diynvagious azonislg. X biged twas prgthsubatedivifter ent

pept i do Vi uEERoBEHF i “Fhffe Bk G 2 b Wikhof By Tndtcet "°

LPAASSI E@ﬁ@&g ﬁgﬁ’gﬂﬁ%%ﬂd ADP @P’??It way brfed! pcem inhlﬁﬁti&ﬁrdré’ Bhdsifted as

honol ogues, gues’ or m ne ereof. The animal may be a human,
prij mat emehn Ve SEM kn24).nmal (eg. horse, sheep, cow, pig, donkey), |aboratory
't est animal (eg. rabbit, nouse, guinea pig), companion animal (eg. dog, cat
" or a captive wild animal (eg. goat). Reference herein to "derivatives"
i ncludes parts, fragnents and portions of the subject anticlotting
peptides. A derivative also includes a single or nultiple amno acid
substitution, deletion and/or addition. Honol ogues include functionally,
structurally or sterochemcally simlar peptides fromvenom of the sane
speci es of snake or fromw thin the sane genus or famly of snake. For
exanpl e, a honol ogue woul d i nclude a peptide having, for exanple, the am no
acid sequence SS1 MDSPY (SEQID NGO 2) from anot her phospholi pase
from anot her nenber of the El apidae fam |ly. Honol ogues al so include simlar
peptides from



6°" April 2002 -18 phosphol i pases derived from non-venom J&irArd 2002ch as
pancreas, from any species. The amno acids SS|1 MDSPY (SEQID NG 2)
may be replaced by am no acids having a simlar charge, stereochem stry,
conformation or peptide conformation influencing ability. All such

honol ogues are contenpl ated by the pre nt i nvention. Anal ogues and

m metics include nol ecul es which conta non-naturally occuring am no acids

and whi @ERHI Rrt hel ess behave functionally
t he san@%fR%bpﬁgﬁ:gngwg uct scr eenl ng i s one useful strategy
for identifying anal ogues and m rretl cs. Anal ogues of the subject peptides

contenpl ated herein include nodifications to side chains, incorporation of
unnat ur dihegreseot myentoneprdvides a peptidedera desitvaties hdmomgge,pamldgue ogymitdetisi s and
the use of crosslinkers and ot her, net hods i, conf or mat i onal

const r aithRTeOtORRISH TR AR Mo el e kst 308 '%[I:Ié'fﬁ?l Rafnce; de
chain i

nodi fi gg?l ons&%"IﬁgﬁI %gﬂ&sﬁ) p&%suc ﬁi/eBIlg?jﬁct I\I/IIeIélg I Fm?l on IItar“é‘ ction
wi t h an thd thhibiden 6bblloodvelzbtﬂu3g rwd@tptadc ieicotveiNieBtt in wmianhdm purified folam.

met hyl aceti m date; acylation with acetic anhydride; carbanoyl ation of am no
groups wth cyanate; trinitrobenzylation of am no groups with 2, 4,

Bt 5 _ . . . .
O AEREPRR ARTE BB b PO AR
| ysi ne wftghopptioligases|indudingsbyatay dfoddampte] mwhbs“;ﬂnnpaseHAw PhefdiaBly 4aidThe
guani di ne group of arginine residues nz%/ be nodified by the fornmation of

het er ocypdio s@%mmeﬁﬁphwhphmg&sﬁm&r tochgreintas "s‘\JEhAa§ Referenea fedi-one,
. ph | gl I Th dified b
(I:) areggdgl%‘gg hQaIEIdIIFqPII@FF%\)}Ida SC?’-e léeg I%COI/IPH%FBIIMOSII&IIB”I%I ijleg byysubs equent

derivitisation, for exanple, to a corresponding anm de. Sul phydryl groups
may be nodifi ed by net hods such as carboxynmethylation with iodoacetic acid
or i odoahceoedingly; @résontrmtemon@rmdamtpepndqm agerivative, dombloguer asalogme of a
m xed di sul phi de her t.hi ol reac h I im.de,

Tl o i ¢ SRR ABEY! Wik, SOgHSEs A ATD AL SRHCIES WPiStaet RSO 5 SRR, o
deri vatig IHif8 QBRI RUALIICRZ 95 Svhich Bpride/ R dapatA0F md

4-chl or oIr‘reearscéIIﬂEH%eéf% phoni ¢ aci phenyl lcrreI’?:‘IJulr;? chan)a in @cmg or

2-chl or cfaahtaungﬂﬂe nitﬂbmqnheﬁbibo@nldﬁtntgher mercurials; car barmyl ation with
cyanate at al kaline pH Tryptophan residues may be nodified by, for

exanpl e, oxidation with N-bronpsuccininide or alkylation of the indole ring
with 2- I T

Fesi duso e PHERaE plehioR I BRIt ST el bRRRY buBfich JEPL A ol fom

t et rani thg&IdbameOplaoMyszanaah)mnmhmdSs patidelaily axénlifieddfiomi @ akarmiahof t he

i m dazole ring_of a histidine residue may be acconplished by al kyl ation
with i odaes: Howeien the prosentiinvestion exlends o, anhphesphalipase aprmpore particularly

der i vat 1Y BSRPRRE S o SBRE R PL ol R o Bt BEEAA e A BteCile. 0

of norleucine, 4-amno butyric acid, 4-an no-3-hydroxy5-phenyl pent anoi c
aci d, 6-am nohexanoic acid, t-butyl gngym ne, norvali ne, phen\a/, yci ne,
(734!

or ni t hi riérefemdcsmkeﬁemMnsmbesaﬁnw xianaLYnﬁoMnd@q»t@mmdge,a dz_letamdenyl

al ani ne oners of no _acid at ur al 0 ,acid
cont enpl Q’t’ 2‘6’0 “I?é r%IC 5 S%‘I‘?b"\ﬁmaITII‘eTé%‘Ieéa "f" "‘I"’“SP’ Ghgdrs, PRUISCARS,
Ophiophagus and Hemachatus. Particularly preferred snakes are from the family Elapidae

such as but not limited to King cobra (Ophiohagus hannah); True cobras (Naja spp); Asian
or Indian cobra (N. naja); Egyptian cobra (N. haje),; Spitting cobra (N. nigricolli); Black-
lipped cobra (N. malenoleuca); Cape cobra (N. nivea); Gold's tree cobra (Pseudohaje
goldii); Desert black snakes (Walterinnesia spp); Shield-nose snakes (Aspidelaps spp); Water
cobras or water snakes (Boulengerina spp); Black mamba (Dendroaspis polylepis); Mamba
(D. angusticeps); Kraits snake (Bungarus spp); Oriental coral snakes (Calliophis spp); Long-

glanded coral snakes (Maticora spp); American coral snakes (Micurus spp); Southern coral



16t" April 2002 -20 TABLE 2 Non-coaventional amino aci dCodd®hArdra@82 i onal
am.no aci dCodea- am nobutyric

aci dAbuL- N- et hyl al ani neNnmal aa- am no- a- et hyl but yr at eMgabuL- N- net hyl ar gi ni n
eNmar gam nocycl opr opane- Cpr oL- N- net hyl aspar agi neNnmasncar boxyl at eL- N- et hyl a
spartic aci dNmaspam noi sobutyric

aci dAi bL- N- et hyl cyst ei neNntysani nonor Bdrnyl - Nor bL- N- et hyl gl ut ami neNmgl nca

rboxyl at eL- N-net hyl gl ut am ¢ aci dNngl ucycl ohexyl aJ ani neChexa
L- N et Hpekg 64 ﬂ@%ﬁ)n iEA8(eEY 6ofah suAKS o8 Hasleapiinake Mt Aufvirslo W esteanicordli | eD- a

| ani ne e NP de S W) P RMEbEH R Sk 12 DBl bl 1SAtH il AR PRAS PET U

aci dDas pntdcrivs)yyAwsetaliaw tigerashiaies t(Noryis epp) il Abstidliar téppertead ghenismidan| eD- g
| ut am neDgl nL- N- net hyl nor val i neNrmvabD- gl ut ami ¢

aci dDgl BBPPN- et hyl or ni t hi neNmor nD- hi st i di nebhi sL- N- et hyl phenyl al ani neNnphe
D-i sol euci neDi | eL- N- et hyl pr ol i neNnmpr oD- | euci neDl euL- N- net hyl seri neNmser D- |

ysi neDl ysL- N- net hyl t hr eoni neNmt hr D- r net hi oni neDret L- N- et hyl t r ypt ophanNmt r p
D- or ni t hiiepiesdnt idVerimibd yitasds 16 Milak Br Bhevbm/paplides Bonatd f¥o Yol | neNm
val D-prol i neDprolL- N-net hyl et hyl gl yci neNmet gD- seri neDser L- N-net hyl -t - but yl gl

yci neNntigpgiian or eanteptibamsquressr | euci neNl eD-t rypt ophanDt r pL- norval i neNvaD-ty
rosi neDt yr a- met hyl - am noi sobut yr at eMai b 16" April 201 -21

D-val i neDval a- net hyl -' y-am nobut yr at eD- a, - net hyl al ani neDmal aa- et hyl cycl ohe
xyl al ani Ré‘é%‘r@ihg% bé logi eﬁ%n%ﬂﬁﬁérﬁyhﬁ%rés@ﬂﬁﬁ%’d@n%}bﬂﬁ% 2 E‘ﬁﬁd&\’dr_as para

gi neDmasna- net hyl - a- napt hyl al ani neD- a- net hyl aspart at eDmaspa- net hyl penicill a
m heD- a-ardetivdtivgs heinokiguey atdl¢gucaon midnetio/ Hhegeof owhictD-carpetsésy g laotimoviacidDrrg | NN
-(2-am noet hyl ) gl.ycj neD a- hyl.hi sti di neDmhi sN- ( 3- angi hopr Qpyl ) gl yci neD-a-m
ot hy 1 S CGUEICR SR 1T I ) T SR 0 B R OPPHRAces SNSRI 1AL OB S8ty

al ani ne - j ﬁ%ey' i - FYP] t A SE BFBRIY (2-ca
r banyl eﬁ@loﬁg%%:“hg@ g met h@%‘?ﬁﬁ%ﬁgéﬁﬁ& ggﬁ‘gar&/pﬁet hyl1 I)l(gfeyci neD- a- met

hyl phenydlattiagi neDnpheN- ( 2- car boxyet hyl ) gl yci neD- a- met hyl prol i neDnpr oN-(carb

oxynet hyl ) gl yci neD- a- net hyl seri neDnser N- cycl obut yl gl yci neD- a- et hyl t hr eoni n
eDnt hr N- cycl ohept yl gl yci neD- a, - net hyl t r ypt ophanDt r pN- cycl ohexyl gl yci neD- a-

t hyl t ' 1 odl l.y¢i - Lal i d | gl
Ci nob N R IR Rl T o S EFAr h g RMC KV RS Y IRON, 2,
| opr opy | gibkCétembNheBidod! cﬂ&tﬂﬁ%@ﬂécﬁ@@ﬁ\fm_ B3INbey Rt QiniiekACH| plawdétnpprddatibh.ny| asp
artat eDnnmaspN-( 2, 2- di phenyl et hyl ) gl yci neD- N- et hyl cyst el neDnntysN- ( 3, 3-di ph
enyl pr opyt §hguidcalsaebe nadesstond 9 nefen ie thecapgrgationr ofanyenaiodimerp comppnagits/ef neD- N
- et hyl t LUN- ( 1- hyd | ) gl yci N- et hyl,hi.st.i di neDnohi sN-
nyar oy R TSR Pt ReoBl Rkt Bl RER (e R o/ ned
- N-met hyj h&refente kR Bdrfpttle(ct- h'%aﬂdﬂl prevetition lof Blosd E16FoNmaB6NY IHoy Skarapleihes N- met
hyl y-am nobutyrate abu hexa Mcpen Manap Moen Ngi u Naeg Norn Nmaabu

Anap Nphprokghsofhe presghtiniension edyuconidetely meyrnk platale agBkegatiomenthey Meqyr o
Ncund Nbhrn Nbhe Narg Nt hr er Nhis Nhtrp N u 16" ril 2002
N- et hyl mgraly ﬁ%i)?ﬁ‘;’\la?ee?’ﬁt‘ﬂ’é OKIII"\P%FFQ AEBFORALR- hyTeg%?\ﬁﬁ' ﬁf‘ﬂé’qﬁﬁ’ﬂr@gﬁmg is platelet

aggregation. Reference hereinafter to platelet aggregation should be understood as a

reference to all forms of blood clotting.

According to this most preferred embodiment the present invention provides a peptide or a
derivative, homologue, analogue or mimetic thereof which comprises an amino acid
sequence which is at least 50% similar to a sequence of amino acids in A-PLA, from snake
venom and which peptide is capable of inducing or facilitating the inhibition of platelet

aggregation.

The subject of the platelet aggregation is generally an animal or bird such as but not limited

to a human primate livestock animal (e.g. sheep, cow, horse, donkey, pig) companion



N- et hyl gl yci neNal aN- et hy| ani noi sobut yr at eNmai bN- ( 1- net hy 1 & odpihZA02ci neNi
| eN- (2- met hyl propyl ) gl yci neNl euD- N- net hyl t rypt ophanDnnt r pD- N- net hyl t yr osi ne
Dnnt yr D- N- et hyl val i neDnnmval y-ani nobut yri ¢

aci dGbulL-t - butyl gl yci neTbugL- et hyl gl yci neEt gL- honophenyl al ani neHphelL- a- net
hyl ar gi ni neMar g 1

L- a- met hyl aspart at eMaspL- a- et hyl cyst €i ﬁel\/bysL a, - met hyl gl ut am neMyl nL- a- ne

t hyl hi st a- hyI me
1 oni kRS (- SBr oAt sl b ShRELle. £ mbRer Bl B uil ARRE Bl 1 oy
i neMser L uvewla&muﬂt(@rghaém f@(bt@gddﬂilﬂb’de\/gﬁﬂpaﬂemaﬁh Yoy (birdedh. WARR¥h.ST hyl )
Nnbhntar barryl met hyl ) gl yci nel- car boxy- 1- (2, 2-di phenyl - Nmbcet hyl am no) cycl opr
opane - 2¢udb, mhmmylgonsq, rmdwyhe Wefmblyltbg/@wu%nsw heman @ primate. Most
D-N-neth ne met hyl prol i ne D-N-net hyl seri ne

D- N- met héﬁ ?ﬁ’ig@é/h&‘ﬁ h— umflnet hyl ) gl yci ne N-net hyl a- napt hyl al ani ne

N- et hyl peni ci |l | am ne N-(p hydr oxyphenyl') gl yci ne N-(thi onmet hyl ) gl yC| ne

peni cil | am ne L-a-nethyl al ani ne L-a-net hyl aspar agi ne

L- a- met h¥he termumyptgiq)cnqunmasmtdmbmmwsymlmlicmnmnyﬁgmmbam emmo
o ot A RRBAS O A0S diEioh s YR & erOGblR techebiod cappories Fomabote' "°
L-a-met h 'agﬁﬁ«ﬁeny ldueé‘ h())ﬂfﬂ?&d R N{@?t FMJ:K' Féfétﬁira@n Dg,%n%de

N-(N-(3, ropy carbarry nmet hy yci ne Dnmme Nm:pen
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2002 preferred embodiments include peptides comprising from about 4 amino acid residues to

about 20 amino acid residues such as from 4 to 12 and 4 to 10 amino acid residues.
Although the amino acid sequence of the anti-clotting peptides is derived from or based on
A-PLA, from snake venom, it does not extend to the full length A-PLA, but rather only to
a part thereof.

The peptide may be glycosylated or unglycosylated and/or may contain a range of other
molecules fused, linked, bound or otherwise associated to the peptide such as amino acids,
lipids, carbohydrates or other peptides, polypeptides or proteins. Reference hereinafter to
a "peptide" includes a peptide comprising a sequence of amino acids as well as a peptide
associated with other molecules such as amino acids, lipids, carbohydrates or other peptides,
polypeptides or proteins. For the purposes of the present description, a molecule comprising

a sequence of at least about 50 amino acids is regarded as a peptide.

The peptides of the present invention may be produced by chemical synthetic techniques or
may be produced by recombinant DNA technology as discussed further below. The peptides
may also be fragments of larger phospholipase molecules and in particular, phospholipase
molecules from snake venom. The fragments may be naturally occurring fragments or
generated by the action of proteases, peptidases, amidases, lysins or other enzymes as well

as by sonic disruption, heat, chemical disruption and/or shearing.

The amino acid sequence of the peptides of the present invention are considered to be

derived from or based on a snake venom phospholipase and, more particularly, A-PLA,.



-23 Crosslinkers can be used, for exanple, to stabilise 3D1égh$EﬂHﬁ9920ns,
usitng honobi functional crosslinkers such as the bifunctional imdo esters
having (CH2)n spacer groups with n=1 to n=6, gl utaral dehyde,

N- hydr oxysucci ni m de esters and hetero-bifunctional reagents which usually
contain an am no-reactive noiety such_?%éN-hydroxysuccininide and anot her
group specific-reactive noiety such as |l eimdo or dithio noiety (SH) or
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formation of cycljcéﬁgptides_or anal ogues by introduci ng coval ent bonds
such as acerrdrrig with 4h pecspainigvertione shemicallysypfhesised pn the aypeg agido si de

nvent ORVTPE REbuBareDEneRb B MR foBf potulls fioh LT, BUF pol UNBI ST Rhaie, o

capabl e yho@Cti ng as antagoni sts or agonists of the anti-clotting peptides.
Chem cal anal ogues may not necessarily be derived fromthe peptides

t hensel ves but may share certain conformational simlarities.

Al ternati vel chem cal ,anal.ogue . be specificall signed.to.mmc
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nat ural product screening. Al these types of nodificationhs my be

i npor t anindirect shedhahismes. tFer exabjple ciaidpeptiddemay imenattindiseotly ewlith platelstsbijoect .
The present invention further contenpl ates.reconbi nant anti-clottin

pept i desPTEYRIE Hieti aggrapation ek, RiFrnalyrlv.cmay agt fdinseilys iapreyan) aggregmiopbyy ?‘?fes a

nucl ei ¢ i risl . : i 1

* compt encppld ifibiE GETH Ml (e BOMLAN S WRAERLLEH iENMRRAR &, o, &
deri vat ipl@telbta tiogve thereof. A particularly useful nucleic acid

nol ecul e i s one ich encodes or is conplenentary to a sequence which
encodes am no acid sequence ~X~1~ LXzlI" LAI" C3l~SSI MDSPY(SEQID
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capabl e PhequefeConsmino defsl fromtdbogt Pltetabbt SCeagidagahivang aEleast 45U 50%
preferably, the nucleic acid nolecule conprises a sequence of nucleotides

encodi ngsimilaitynisl @ sequeaes of aminas a¢jde: fiom Ankbdi isglasable fiom O diasnghk sodsece
sel ected from  SSI MDSPY .DNO: 2); LPAASSI MDSPY( SE -3)...and

APSSI NDSPPOBEHBRE: SAyd Demjie i crasple ofdRdici BERE @*ﬂgt‘ﬁ[%\l_o“ﬂ’r‘%@gﬂtﬁipm%lﬁtt i on
i's gener gldryoqtibn lof Al R} 5iTe hBmoldgulBinafd e of diielie 6f afdipbpieal nucl eoti de
sequence 1T nformation fused, |inked or otherw se associated with it either

at the 3" or 5 termnal portions or at both the 3' and 5 term nal

portions,. The nuclei.c.acid nolecul e ob art of .a v or, .such as
P expr oL BerormRaH gl Y 08 Sreatt B0 128 b At lrad bRl oo I8t
recombi ngpfye KOG ﬁfleésb%]o?iﬂ@b%%r RigRs des which fornms are enconpassed by
the present 1 nvention. e present "1 nvention further enconpasses host cells
for the subject nucleic acid nolecules and which are used to produce
reconbi nant peptides. The host cells ma rokaryotic cells or eukaryotic

fldes. | el y be .
cel I's. BEkBffsres synilaityk a5 perd bereig) ingluflesiargtcidenticy SFtweepsemppigd seguences
Pseudono { S. vatd i ude
a1 ody e pCIBORIACS arfABe B 18GCH” WRER @SS Bon BRARYA thE nlicteriie G
cell's, pramilagigllifictadet diffotentésctietwedd selqieress whivh refuilt int diffefenp andr acids
reconbi nant peptides of the present invention permts the |large scale
product i that afe nexerthlgssatelatedelo egeh ptist podis strueuteighrfretionnl, hiecheminal ard{ped
above, the peptide need to be produced as part of a | arge peptide,
pol ypept F “ﬁW%&%?ﬁsmhich may be used as is or may first need to be
processed in order to renove the extraneous proteinaceous sequences. Such
processi ng includes digestion with proteases, peptidases and am dases or a
range of chem cal, electrochem cal, sonic or mechanical disruption
techni ques. Notwi thstanding that the present invention enconpasses
reconbi nant peptides, chemcally synthetic techniques are particularly
preferred in the synthesis of the peptides. The peptide fragnents such as
those set forth in SEQID NO 2 to 4 are conveniently



16t" April 2002 - 25 synthesized based on nol ecul es i sol até@f ApdrRfake
venom |solation of the venom derived nol ecul es may be acconplished by any
sui t abl e means such as by chromat ographi c separation, for exanple using
_.CM cel l ul ose ion exchange chromat ography foll owed by Sephadex (eg. G 50
colum) filtration. Many other techniques are avail able including HPLC,
PAGE anobngst others. Once purified, the venom derived nol ecul e can be

arti al seguenced .and/or fra nt roquc nd used diregtly as a source
b pept PRGN SGEES B spaef 75 ofic MBAY FnRRtne Wanifed, cliogligl s

synt hesiczagdliye S@H ds RPasies oF théGehéraUNbjad ﬁerm%asﬁf}? BibighyusaSPseRaEnioed by
Carpino et al (1991). The peptide and fragnents thereof my al so be

synt hes Opbiphggusl and emdchetus.h aiticularky prefered dnakgs ateuiromdhe familyt Bldpidae t - Boc
chem stry_as described i n, Stewart .al (1985), 0. b i t her .cl asgsi cal

met hods S¥F 35056 Pt piledsto icgﬁfas@??‘f?zﬁ'& %f’ﬂ@h)bﬁrég%?ﬂ%r%%fﬂF ; poleRher

ext ends : f 1 l?%j@t ' J @yided u - LAL: i _
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Pr ef er r Hippeake pobrd e@dV. andendiesa) WTapd colrap@N. siived)e Goid's areeCiobrs qBseaoRajet ~n

~X2~n AN ~X3~n S S| MDSPY (SEQIDNQ 1) wherein X,, X2 and X3 may
be the &aldi): desentblask spakes, (Walterinnesia spm; Shieldoose snakesa(apidelags sppyy Water
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t he preg@ningdusicps); Brailrsaaked@ungarua gp)i Otisdhldordl @hakied qioaz'tiaﬁzipspp),anbﬁg'-tl gg ing

pl at el et aggregation conprising a peptide as herei nbefore defined.

Apti| 2@bmdedepraksnakes: @fntigora,p) Ameregn ¢agalssnakes: (Micyrne spmit Southemtdood ar e
useful in,preyenti.n at.el et regat | in_a _subj,ect ,.such.as.a ma I
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met hod conprising admnistering to said subj’ect an anti-clotting effective
anount coftanctipept iAsetrilemdigeb efiakes (Mesechisespp);oandaAusinabiamenpparidad (Rermishmizons
suffici gnt to inhibit platelet aggregation.
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Without limiting the present invention to any one theory or mode of action the anti-clotting
effects of A-PLA, are independent of its enzymatic activity since chemical modification of
said enzyme with p-bromophenacy! bromide results in almost total loss of enzymatic activity
but only marginal reduction of anti-clotting activity. A-PLA, induces morphological
changes in both the shape and subcellular structure of platelets. Disorders of the open
canalicular and dense tubular systems are observed indicating a change in the cell
sarcoplasmic reticulum. The disorder of the cytoskeleton and sarcoplasmic reticulum lead
to the loss of released reaction which is thought to play an important role in inhibiting
platelet secretion and aggregation. Thus, A-PLA, is likely to inhibit platelet aggregation by

interfering in platelet secretion or in any specific step involved in the secretion process.

The inventors have determined that A-PLA, contains the same loop of amino acid residues
(62-66) which are found in pancreatic PLLA,S. This loop is positioned between two proline
residues (Pro 59 and Pro 68) and contains several hydrophilic amino acids (Ser and Asp).
This region exhibits a high degree of conformational flexibility and is positioned on the
surface of the molecule. Peptide sequences based on the 62-66 loop residue sequence have

been shown to inhibit platelet aggregation.



In a rel ated aspect of the present invention, there is proviedePrt 28%2hod
for the treatnment or prophylaxis of a disease condition involving clotting
in a vascular systemin an animal such as but not limted to a heart
condition (eg. heart attack) or a stroke, said nmethod conprising

adm nistering to said subject an antihiéotting effective anmount of a
pepti de hereinbefore defined for a tine”and under conditions sufficient to
inhibit platelet aggregation. In accordance with this nmethod, nore than one
type of peptide may be admi nistered or the peptide may be co-adm ni stered
Wth a ewdidgl, afdtir préferfed Rbosimest ¢f0ihe Piésent Biventidir proVidak %t fép@ﬂé I'S
meant simultaneous admnistration in the sanme fornulation or in two

di f f er ehavihg thefollowamgs charactetisticsane or different routes or sequenti al

adm nistration by the same or different routes. By "sequential"”
admnistration is neant a tinme difference of from seconds, mnutes, hours
or days (et WaRdhckl8: Alices kitdbition of plaldld akpRehtidifs Of peptides or the
pepti de and the known anti-clotting conpound Or nol ecule. The peptides or

t he pept(iide Luinprisesvroanaboutt &ttd iabgutcihgminodcil residiesgul e nmay be admi ni st er ed
in any oager. Rout.es of adm nistration incJude but are not limted to

i nt r avefBls| Jts cloftipg gility [sgnt gue to its ePAYRAIS ASIVILY:i nt r acrani al , i ntrader mal ,
i ntranuscul ar, intraocular, intrathecal, intracerebrally, intranasally, '
infusion, orally, rectally, via iv drip, patch and inplant. Intravenous
routes afa desivativyhdiojoguecirilognrd. orAnididiierof 3sidgRpti@d. t he present invention
provi des a conposition for use In inhibiting or facilitating inhibition of
pl at el et aggregati on conprising a peptide as herei nbefore defined and one

or nore pharnmaceutical ly acceptable carriers and/or diluents..The

cormos: ¢} BirCnug Lot ptoE B R el inyFlton hie oo e e Buengt 1 e
and a known anti-clotting 16™" April 2002 -27 conpound or nol ecul e.
Conpositions suitable for injectable use include sterile aqueous sol utions
(wher e Wil IXdplARIX)], Sl M Br$ PeY §88QdIDsNOord) t he ext enpor aneous
preparation of sterile injectable solutions. They nust be stable under the
condi tions of manufacture and storage and nust be preserved agai nst the
cont ani Ratdrdid X8¢ K, ARd & ol O@E SAAE SBiffAEH Ad eQapfs%ﬁ!aﬁuﬁ@gciamaue jHde
carrier can be 'a“ 4ol vedt or di spersion nedi um contai ni ng, for exanﬁTe,

wat er, etiednaml]. Misypteféhbly, eéheapyplide cohprisasahe aminomcidesegueogs.ol and |iquid
pol yet hyl ene glycol, and the like), suitable m xtures thereof and vegetabl e
oils. The preventions of the action of m croorgani snms can be brought about
by vari { ! ainti fungal agents, for exanple, parabens,
chIorobg#%ﬁg??jgﬁgggﬁFﬁég? Ic acid, thirmerosal and the like. In nany
cases, il PW |A SIS M BfSSPab(SEQADI NOL Bfleandsot oni ¢ agents, for exanpl e,
sugars or _sodium chloride. Prolonged absorption of the injectable

conposi tA EnsSdM D& BYo(HQ Ham?c‘%éy the use in the conpositions of agents
del ayi ng absorption, for exanple, alum num nonostearate and gel atin.
Sterile injectable solutions are prepared by incorporating the active
conpounds defivatives] BétHblogaesa ARAIOEuds 'briniithefiBPHREIOfat € sol vent wi th various of
the other ingredients enunerated above, as required, followed by, for
exanple, filter sterilization or sterilization by other appropriate neans.
D spersi.Qns_axe al conteppl ated and .t hese nay. b repared b .

“noor porlIe, pptfseof iRl BuRnith 8 st R Ripe feBmFRe pif praphytasis of.

vehi cl e b eBndifOsHndSuoREs. PASIdRidh SR BliSEAPbIRRE iReRS P}aﬂdéd%b&lsé foit her
ingredients fromthose enunerated above. In the case of sterile powders for
t he prephe aeatoenobdr prophylagisiafjasdiseakbd eorslition involyingeclgitiaf én r evdsouler systemf
preparat.i on i ncludes vacuum dryin nd the freeze-drying.technigue whjch
Vield a BaRARIMASERas o) dimifeg i g heatt SORALOR (GE- LR ARERPT aduPke sl
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| ngr odi cnpzod PEGFARE KR B i\ Parinal, L ANCRPLE} Plon (RGNS IRGNSC,
exanpl e,amaunh ofia peptide hatingthetfollowingtchamntesisidésmi | abl e edi bl e carrier, or it
may be enclosed in hard or soft shell gelatin capsule, or it may be
conpressed into tablets . For oral therapeutic adm nistration, the active

conmpound,:yray i rePQr; A it sed in the form of

i ngesti g(ll)gat a@?%%ég%?ggégggie%’ﬁgm fet{&g%@rl%%lﬁg%g%r glgﬁ’l es, elixirs,

suspensi@hs, CorhprisesApdhlabd@0Pto Z5Hus F0 umino aeid egsiduesgnd the |ike. Such
conpositions aid preparations should contain at |least 1 by weight of active
conpound. The percentage of the conpositions and preparations may, of
course, be varied and may conveniently be between about 5 to about 80 % of
the weight of the unit. The anobunt of active conpound in such

t herapeutically useful conpositions in such that a suitable dosage will be
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penetration of the surface barrier. Pharnmaceutically accepﬂéﬂ]ép@éyxﬁ%rs
and/ or diluents include any and all sol vents, dispersion nedia, coatings,
anti bacterial and antifungal agents, isotonic and absorption del ayi ng
.agents and the like. The use of such nedia and agents for pharmaceutically
active substances is well known in the agrt. Except insofar as any
conventional nedia or agent is inconpaﬁ?ble with the active ingredient, use

t hereof ,i.nt rap i ¢ itiaons. is.contenplated. 16t" April 2002
-29 Supévgneﬁﬁﬁaeﬁgg?sﬂtyFH%&E@?@%%§%@§WE§F§§H%"incorporated into the
conpositions. It is especially advantageous to fornul ate parenteral
conpositions in dosage unit formfor ease of adm nistration and uniformty
of dosage.a desiyatiee, homolognenpaaloguecer mimasicrofsaidapeptides physical |y di screte
units suited as unitary dosages for the nmanmmal i an subjects to be treated;
each unit containing a predeterm ned quantity of active material calcul ated
to prod Qs ki I Hat 1 ui red
phar mac qutsﬁzlg‘?u car r}ir’?r;ef bll%ﬁéelﬁ?gdgglﬁ glfe(l)? ?Ig%afn%rﬂﬂ? f]tg{; E%v%eﬁﬂgégé gg gfdgrﬁ?'{aﬁgor ns

of the iof\aaliscasercanditiali nvalvéng Eypttangdndi vasatldnysysepeindmraniroal suah as bat noti que
characteristjcs of the active material and the particuylar therapeutjc

ef fect tlBniRd 1 B copdition) (egn depstgtiagk) 9ps? sHAks: ctid imethods cgmpriging

conmpoundiyRg.; i i i e, i | J j siain
TV ng ddafhiSe PR bk 8 chlbB agRlpaliit it ceRCine oG ABBAES, 2
by the poafpeiing thy anlin®acidstquenes:y dependi ng on the seventy of the pain and

the health and age of the recipient. In general terns, effective anounts
may vary from 0.01 ng/ kg body weight to about 100 ng/ kg body wei ght.

body v e (3 [RbHAS SEFE 55T WEOIRNE Hhour b0 kg body el gnt - -
Still another aspect of the present invention is directed to antibodies to

the subject peptides and their derivatives, honol ogues, anal ogues and
m met i cswhegeinhX aX;iand d;anayrbg thesameo oo cliffierant and epdi i @namiho adid rediduecasle of

smal | peptides ese irst need to be associated wth a carrier

o1 ecut dF S LnVER rletably, (R L shier RS RHOAE Sards ar | y usef u
as therapeutic or diagnostic agents. For exanple, specific antibodies can
be used to screen for peptides using imunoassays or used as antagonists to
i nhi bit $8tMd2 Sk (SBQ IDMNI@r 2 ert ai n ci rcunst ances such as where
tenporary_cl ot ti inhibiti i | y . required. Techni ques for such

i m’runoaslsgyé %%gﬂMBii’o‘&n‘gﬁg Ii)ng?)a&’ i ncl ude, for exanple, sandw ch
assays | 40 gﬁgg fapert.i de | evel s may be inportant for

moni t or ?‘ﬂg) %Igrltzlgtl %@ﬁg pe tllﬁcNgf gé’ocol s. Antibodies to the peptides (or
their derivatives, honol ogues, anal ogues or mnetics) of the 16™" Apri
2002 -30 present invention nmay be nonocl onal, or polyclonal. Alternatively,
f r agment® dsrivativesp bamelogyes, apaloguescoranimetics thexseofs r agnent's. Furthernore, the
present invention extends to reconbi nant and synthetic antibodies and to
anti body hybrids. A "synthetic antibody” is considered herein to include

f r agment Bheaafiinklt thayl e Of hamhahpptinte, IARsHtRtaaindbeyehospeshdebs cawt igigdi es
can be used to screen for the subject peptides. The latter would be

i mpor t ardonkey)s laboeatery dest agimal (e mabbito moyse, guitehpig),companien gnigal (rgodpgles in
a cell extract or other biqlo ical, fluid or purifying peptides nmade by

r ecombi n@h T AEAREVE WEF 20N Lf?g E¥Hernatant fluid. It is within the scope of
this invention to include any second anti bodi es (nonocl onal, polyclonal or
fragnents of antibodies or synthetic antibodies) directed to the first

ment i oneBefarence beteinstodidstivatives' imbludes paBtst fragments andsportions efdbe subjenttantiodi es

Comrer ci GptipErEGio & BrERaTeman osRstr e of BOMPIE Hima el ot Hdion.”
cont enpl @él&ﬂ#"ﬁfdfér’ﬁddﬁﬁn‘ﬂ qq%n@ﬁ%‘u&%&lﬂ@éjﬁmﬁmﬁhﬂ SrdcirARY off §S0LRitally
pol yc and no

pepti de. Bot onal ocl onal anti bodi es are obtainable by
i Mruni zasimdlar peptides fremevenpmeofathe parme spenicanfismke hefromyywithin shesande geabs er f or

i rmunoassays. The nethods of obiaining both.t s of sera are_well known in
the art. ?apéfyy%ﬁ S QT Sammle % Qnejp %WP@H ingffideza pepride hevige: for examppls,

pr epar ed L eCh | } ey FRLGHY i 1 v e
Bmant ol Al 3 e S Y (D 2802 A T oo ahont e
ani mal amsbtheraherbéergofsthe dlapidas tangilyhy Hamplaguet hiso linvhwde simmitanpepdisios frend
techni ques. Al though anti bodi es produced by this nmethod are utilizable in
virtually any type of inmunoassay, they are generally |ess favoured because
of the potential heterogeneity of the product. The use of nopnocl onal

anti bodies in an imunoassay is particularly preferred because of the
ability to produce themin large quantities and the honbgeneity of the
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contenpl ates a nethod for detecting a subject peptide in a biological
sanple froma subject or culture supernatant flow or other source said
met hod conprising contacting said biological sanple with an anti body
specific for said peptide or its derivggive, honol ogue, anal ogue or mnetic
for a tinme and under conditions sufficient for an anti body-peptide conpl ex
to formprRshdlipases e | frBﬂt Iﬁﬁ%nsﬁrtraheés stiaeaso.?ﬁﬁea@ Sréth afly BpRidsderqgay be
acconplrshed in a nunber of ways such as ern bIottrng and ELI SA
pr oceduramginoAcidsceS 1avida SaP Yi (Sﬁﬁtﬂasl'é@yn maYr be gepdaced by aaniao laaids davimgaan be
seen by reference to US _Patent No 16, 043, 4, .424 27 nd 4,0 653.
These,  oHmiBYFRazee, i SiREPQRIEMETRY), © HBP‘&“’:!L‘I .oRie SR PEiSn oLy AP

assays OfAliB%I HOA GRS lakd é’cﬁn«%}xﬂﬁ@t’éd bgsthé’\ﬁllekexﬁ%\}eﬂuéﬁ‘e traditional

conpetitive g assays ese as3ays al so i nclude direct binding of a

| abel l ed anti body to a target. Sandw ch assays are anong the nost useful

and coannIy used assays and are favoured for use in the present invention.
er

A nunber ABHlogugs; and; miactiss 1nelude molpmuies vale%layort%'emﬂnqwréur OFCUTHigHamgine gy o

t ended, I
For var d 08310 GHEGTRTRE Eouiih g BES B ndyBlRilkes Vel Ceofpty b U2
and the mebeﬁat bRatuesltprolduut @u@éﬁmg mmmeﬁmtram? fortiBentiFping inAREe&U| €
After a suitable period of incubation, for a period of tine sufficlent to

al | ow foandamnmucef Amalaghes @fdh«;zsramqt gemld@emt@mplat@d be@meladc mswdcf;cagrp@cu Fc
to the a abel | ed wi t rt.er capabl roduci

det ect abeidh e oo ph uhFROIE s e G A By S Bin Rt EedD . ° or
the for ”%idﬂwﬁlsoz_incﬁﬂi_ét 8T ofc IR IBKeR! arNbinbO et i vicon iapede Eshfimatidasly . Any
unreacted material is washed away, and the presence of the antigen is

det er mi neahstrgingshoethe picptide mblesuleiagribdir pradeguced by t he reporter nol ecul e.
The results may either be qualitative, by sinple observation of the visible
signal, or may be quantitated by conparing with a control sanple containing
known a”Eidﬂhﬁlleofhﬁﬂ’é RBain VAHoUFch QoS %htérﬁﬁlatfeﬁrwarﬂ% PN inREhtidiE iftlude

si nul t aneous assay, in which both sanple and | abelled anti body are added

si mul t anmodiicgtions dframmmpasuchtasdby reductivealkylation by emctorewitk lah aldebyde t o -
t hose sk |l ed.in the art, I m noy vari trons as w be readily
appar ent "Prregd)aoreaaﬁtoe itk R O ety P @ Sigfs Y tion et ch
m ght cont ai n . Sic trde i ncludi ng cel | ] ture

Super nat At AnBrA8 ey IRER ot Aming Krod Vi oaste Sl wEtop B aming | sue

fluid angrougsRithat, er YS thhﬁfdﬁenz'l%'ﬂ@ s@l@lﬁﬁh@adt& éTNBST Qb Ahfon SEAEIHA lgkdupR with
bi ol ogi cal sanple conpri si ng 02 -32 bi ol ogi cal qurd but

al so ext srdinic anliysiride randttetmthyﬂtqtpmhadanchnhum&m aanthpytidaxythtionaf Businé wdth a
cel | cuItur he t d .sand ssay, a first antibody
havi ng sB@E L?t Oﬂgp oﬁﬁég v ‘8P°%H?¥%é§h€;parts thereof is either
covalently or passively bound to a solid surface. The solid surface is
typically glass or a polyner, the nost commonly used pol yners being

cel | ul os¥he p@Anidiae ¥ hﬂa?rl dtQrgifink Pekidues hﬁgtbér@@ﬁﬁedol@j theifophatiof 0P he@focyblic
pol ypropyl ene. The solid supports may be in the formof tubes, beads, discs

of m cr opondensationpreductowith reagents sueh 2.8 ditanedione,qiwaylglyony and glyoxal.

i mmunoassay. The bindi ng processes are well-known in the art and generally
consi st of cross-linking covalently binding or physically adsorbing, the
pol ymer - g¢ bﬁBQﬂ(yl‘“g%Uﬂ 124y bS m‘ﬁﬁ?ﬁ%@@ IcRebBAiRRRE abdvation P O- Q@yh%&ﬁ&a fRRlGh AN
aliquot of the sarmple to be tested is then added to the solid phase conpl ex
and i ncubdtoscdftyr subsqpientoderivitisation, foutfdmplento a erregpor@ligamideut es or
overnight if nore convenient) and under suitable conditions (e.g. fromroom
tenperature to about 37C) to allow binding of any subunit present in the
ant i body sufpfiydigVeffips Ry bB mRGddBY Bethb®buch AEcABdH 1:310R Wit i0864ckfic Phase
is washed and drred and i ncubated wth a second anti body specific for a
portion eidtdrectegeamidd;h @esfennnchcadnombmt;n toscyisterrrke@jdt doematepoof @mined ecul e

whi ch is used.fo indicat he bin c.on |bo tQ the hapten.
An al ter ﬂ‘a?t‘ﬁ’g’éfeﬁﬁtlﬁlidﬁh?f Q“Ha%ﬁg‘tq‘?t‘ t“ﬂ e ‘?“g drids or ﬂﬂ'Fhe

bi ol h

i ol ogi Céﬁvﬁ]sﬁgﬁm n@@ﬁe(‘i}fhde %rxﬁﬁ%%édffiﬂ%&wm gmﬁﬁké 4S8 h%ﬂﬁ&m&{lg@ fxgi_oﬁteF

ant i body may not b are orter

Dependi ng on the anount of target and the strength of the reporter nolecul e
signal, a bound target nmay be detectable by direct labelling with the

anti body . Alternatively, a second | abelled antibody, specific to the first
anti body is exposed to the target-first anti body conplex to forma
target-first anti body-second antibody tertiary conplex. The conplex IS
detected by the signal enttted by the reporter nDIecuIe By reporter o

oy .




In the case of an enzyme imunoassay, an enzyme is conj ugatf Aprit20%econd
anti body, generally by neans of gl utaral dehyde or periodate. As will be
readily recogni zed, however, a wide variety of different conjugation

techni ques exist, which are readily available to the skilled artisan.
Commonl y used enzynes include horseradi sh peroxidase, |uciferase glucose
oxi dase, bet a-gal act osi dase and alkalrﬁg'phosphatase, anongst others. The

substrates, to be used wth the specific enzynes ajge .genera chosen, for
he. pr odhEPHIRSTGGReAYBhYR s B  1RLSRAREEES nahigdEns s RloForRetgari+-
det ect abjrofighidt ind BB Frerdat AIFP L&Daftby b WithteySRAY IPRIIElple al kal i ne

phosphat ase per oxi dase. is al so possi to enpl oy fluorogenic
substrates which yield a fluorescent product rather than the chronogenic
substrates noted apove. In all. es,. the enzyne-| abel anti body s added
to the ffW?foP F%B@ﬁﬁ B’é‘%gF &g’jdtfcéfﬁg?ye;?r gﬁe&’qﬁﬁmﬁ} Yﬂif,‘ ﬁgli’l"&mcoﬁ‘écﬁ“g‘i‘féj%excess
reagent | 3 We'y 2k i i teis
{hon addo e o of B WO Dbk 3R PO WA P
react w tTyrbdire esidyeson ihelotibrihand haays be altmtediby niatipn withvetsgnicomethhnd @t | ve

vi sual signal, which pay be further quantitated, usually

spectr opf%ﬂ’cﬂw%ﬂ@%lqsyl,e deHvfiNFe an i ndication of the anpunt of hapten which
was present in the sanple. "Reporter nolecule" also extends to use of cel
agglutination yr inhibition of agglutination such as red blood cells on

| at ex beprdificatieh bh@e limtdRzoléringof attadiidinel residicemay bé acofplishiedy fions
fluorescei n and rhodam ne, may be chemically ' coupled to antibodies

wi t hout withdedaagetichasid derii vativesyor Mrachathoxylation veth dipthylyreparhanaigni nat i on
with light of a particular wavel ength, the fluorochrone-|abelled anti body
adsorbs the light energy, inducing a state to excitability in the nolecul e,
f ol | owedgkymgiel 8firep {rdQurinh @Bl aflin® aGiBRARE A& IVabiléCAu RIgPeptidd Symhdsis
detectableﬁﬂf%h ah?igﬁ%mﬁggioscope. As in the EIA the fﬁﬁg?egient fabelled
ant i bodyinciide] buswerindtdinteddo wsetdf mofleucine, dranibo Uythicip aeid, 4-empiceX-hydoxer
washi ng of f the unbound reagent, the remqaining.tertiary co ex. i.s .then
exposed SPMERADTIINC Brid, ARG A W DRD AR, Vg PR st e

obser vedgihgt ea : € ! X :

| munof i 8or eslfcé’e%é%%%ll Igloé\lﬁtﬁlg’%ﬁ}(dgg)é% Bg?gﬁﬂgtgé}m\%(ﬁ gl‘}aﬁg? ?ﬁglglgbﬂl}sehzgl (l)rn t he
art and BrBomerstdfaminr hgidpr Aflést pEdnriatural dieinp raeklacontemplidtadthertinvie sklown ot her
reporter_mnol ecul es, such as radi oi sotope, chem | um nescent or

bi ol uni nddbled: nol ecul es, may al so be enpl oyed. 16t" April 2002 -34 The
present invention is further described by the follow ng non-limting
Exampl es. EXAMPLE 1 Effects of OHV A-PLAZ on pl atel et aggregation The
effects of OHV A-PLAZ on pl atel et aggregati on were exam ned by using human
whol e bl ood and PRP. As shown in Fig 1, OHV A-PLA2 showed a marked
inhibitory effect on platel et aggregation i nduced by collagen in both whol e
bl ood and PRP in a dose-dependent manner. It was studied that the
dose-response of OHV A-PLA2 on pl atel et aggregation i nduced by vari ous
agoni sts in human whol e bl ood and PRP, and estimated the | Cso val ues
(inhibitor concentration causing 50%inhibition) for these inhibitions. OHV
A-PLA2 inhibits ADP (10 p,M-, collagen (2 p,g/m)- and arachidonic acid
(0.5 MM -induced platel et aggregati on of human whol e blood and PRP in a
dose- dependent manner with the different 1Cso values (Fig 2, Table 1).

Rel ative inhibitory potencies of OHV A-PLA2 are ADP > col | agen >
arachidonic acid in whole blood, and arachi donic acid > collagen > ADP in
PRP. EXAMPLE 2 Effects of OHV A-PLAZ on ATP rel ease reaction It was
investigated that the effect of OHV A-PLAZ on pl atelet rel ease reaction and
its relationship with effect on aggregation. OHV A-PLAZ caused the
inhibition of platelet ATP rel ease reaction in response to collagen and
arachi donic acid in a dose-dependent manner with the ICS of 50.4 nM and
0.91 nM respectively. This dose-dependent inhibition of ATP secretion
paral l eled OHV A-PLAz inhibition (with ICSO of 40 nM and 0.74 nM
respectively) of platelet aggregation induced by collagen (Fig 3A) and
arachidonic acid (Fig. 3B). OHV A- PLAZ al so inhibited ADP-induced pl atel et
ATP rel ease reaction. In this case, however, the inhibition of ATP
secretion was not parallel to the inhibition of platelet aggregation (Fig
4). Studies on the effect of OHV A-PLAZ, on platelet secretion show that
the ATP rel ease reaction induced by various agonists were inhibited by OHV
A- PLA2. These results indicate that OHV A-PLAZ inhibits platel et secretion.
16t" April 2002 -35 EXAMPLE 3 U trastructural changes of platelets



In order to analyse the effect of OHV A-PLAZ on platel ets, 168Apnh2age2 of
ultrastructure of platelet were studied. Transm ssion electron m croscopic
study showed that OHV A-PLAZ (70 or 360 nM induced renarkabl e

nor phol ogi cal changes both in the shape and the subcellular structure
distribution. After S mnutes of OHV APLAZ treatnent, platelets lost their
di scoi d shape, becone irregular or re’r%iner spherical. Portions of the
surface devel oped ruffling and pseuﬂ%gml i ke projections (Fig SB) which
are not as long and big as pseudopo ed by agoni sts. The surface
change was al so confirnmed by scanning electron mcroscopic study (Fig 6B).
The canatiTurar systemwas W dened and distupted (Frg SBy—There was- an

i ncr easNanfFcanventiomaber of vdindel es i n Nime¢anventionallhe channel s @odehe dense
tubul ar system | ost their original arrangenent, and were fragnented and
redistri dtdhr oughout the cytopl as®B9 818B) . The platel ets stirred on
an aggregoneter with ADP (10 pM, surface contours of the activated

pl atel et a Lrregular with mer ous RS {.a.and nol ded to,each other.
The contae—é'&n%)?“%r%s%c‘%r anul é'ﬂhave beeﬁ‘@?’%gﬁg%@g%( Fig 7A). Af 2Bl atel et s
wer e | nuhgfislomhidy Bifrde PIMEHC0 0L KeheMlardifine? ™ n. ADP agukd not
cause platelets to exténded narkedly | ong pséudopods, degranul ate Or

aggr egatamifddyglopR)pand? at el etGprappear ed -bpmethytasparsgihdl or ganel | &masn
centralization that keep in the first step of platelet responses, but

wi t hout cAWEYBteudopods. Ul trast r uct ulaN-Bethylaspartigacidd t hat OhNmasppLA2

i nduced _r phol ogj.cal changeg;._ ' e shape and
subcel | &f'ar é@?’%&uﬁ&(ﬁ g ghg)nd 6) . gfgqt@?g&lsc&ﬁgfsn? their di scé?@g%%ape,

becone iapdifgloredrngk I el ati velsrbspher i qaN-ieihylghua@ieus pseudopQimgil i ke
projections. It has been observed that disorders in the open canalicular
syst em gathoglatee t ubul ar system Thesd-dymethylglyamiccacid t he saMNmgluasni ¢

reticulumof t atelet, regulating galciumflux. .and are al he site
f or enz;‘fﬁ%‘é’f‘?wsag?’g“iﬁ i n netabol i sm of (gl?eé?:ﬁi" 6’5‘?@‘yg’d§t Mt o en}g‘ﬂ'h’lsoxi des
(EPs) a%?clbgérﬁﬂ’ﬁ%ﬁi&e AZ (Al The ONITREigNsdlleudias 9 i rrevenghiike

pl at el et "aggregates is nedi ated by EPs and TxA2, ADP and Ca2+ secreted from
dense gMxalange, and adhesi veDgir ot ei ns Isdemethytiedairem - gr anul es tNmteugh t he

channel s _of .t he open canalicuyl ar syst Th i sorders in the en

canal i ci?‘&?gl%‘gtem and denséy?ﬁbul ar gg'g"é‘ﬁ&yﬂﬁ“é%te a dramati V8@8Hénge in
the "celp. 20 -&sn‘ic retiqya{ m .| -‘f@m@. ﬁﬁétﬁi'& i.t h the re%;n f

i nhi biti oﬁ%?ﬁA%% rel ease, fgt " AprirIF 200t2h9-36 this di sorder nay e?esul t
i n pl at d-eygeinbat are unabl @d¢ys pr odudeN-methyhwrieaciné | on and adgmelgat i on.

Thus, the disorder of the cytoskel eton wel | as canalicul ar system and
the | osP8@BINEase reacti oP#Bpear s tIe)’%%F‘SQ‘yHI%Y*’éWFfi cant rol éViiRv§ he

mechani s tj.pj atel et ef t of 'Pﬁ']f!g% LE 4 Rol e zymatic

activity ﬁjt?rﬁ% 2{'gl:ir%{i pl at el etﬁ@if ect IOr_lﬂ/or er “to determ ne whet hbzlfrmﬁp

i nhi bi t d-nistitifrect on pl at el edhiaggr egati-dimethyljpaylaiafineon cat alNinphe

activity of enzynme the influence of various preincubation tinmes on the

ant i pl atidisolevsitect s of OHV RilPLA2 wasl-dkaethybproling enzynatic Nmpaty

contri byt pgnificantly t he antipl g} el f.fects, as the pgeincubation
1Skl RAHo) ot at-B-Befiyifins Nt <

tinmes are Creased nore phospholi pi ds yzed and nore

accumul gHgghineand hence shoulplygesul t iD-N-peft§RaRdninghi bi tion ofNpkt el et
aggregation. For exanple, the inhibition of platelet aggregation by PLA2
enzyme f-oegtingsineel aps superBmet,enom ils-N-methylieyptophent . As shoviNmimp Fi g 8A,
in coll ageni.nduced pl at el et regati f | e bl ood, the inhibitions at.
0.35 M '054@“99- PLAZ after 268'21 and 18‘9'#H‘em}?t§’foéﬂqcubati ons mi¥s o ¢
11.1, S?D-ﬂ)h&nﬂ&lm%né‘n_d 57.8 tqqﬁr/& 2, reslg_q@}deﬁﬁ,ll%liﬁ_g’ > 0.05, n = Rywailhus,
the inhibitory activity of A- PLA2di d not “significantly change when the
pr ei nculdpralimet i nes of pl at eDptes and (EN-foeBiyléthylglyeinpr ol onged. Nifletgs

i ndi cat that catalytic actjvity has significant role in the

anti pl at'éPei%f f ect s of OHV t&sqﬁLAZ. Toﬁ’&ﬁ‘fe ﬂ't'i’w YE0¢ hi s pr oPBERMe it

was al sq)ﬁl:ﬁgmgd that the effigct of ai"ln%%?étﬂ‘éﬁn of catalytic sije (H's 48)

on the in rtion of platel et aggregation. as been denonstrated that
t he treddmemptophhn PLAZ wi t h pP&pPB r esul Lsworvalinbe al kyl ati on of HNsaresi due
and |l oss_of enzymatic activity. When OHV A-PLA2 was nodified wth, _p-BPB,
its PLADALPEty was conpl ePgwry | ost . “TRethylpmipeIspbYyraly 4 g/ MMaithowed
mar ked activity (84.3 nol/mn/ng), but nodified PLA2 even at 100 g/ m
showed no neasurabl e enzymatic activity. The platelet inhibitory activity
of nodified PLAZ was only partially reduced (Fig 8B). Mdified PLAN

i nhibited ADP (10 pM-induced pl atel et aggregation of human platelet-rich
plasma with a 1 Cso value of 1.25 M This strongly supports the contention

g e - . a0 B Y T Y P~ r RN 1 A o N o -,
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16t" April 2002 -38 SEQUENCE LI STING (1) GENERAL | NFORMATI ON: (i)
APPLI CANT: NATI ONAL UNI VERSI TY OF SI NGAPORE (ii) TITLE OF | NVENTI ON: NOVEL
ANTI - CLOTTI NG MOLECULES AND USES THEREFOR (iii) NUVBER OF SEQUENCES: 4 (iV)
" CORRESPONDENCE ADDRESS: (A) ADDRESSEE: | NDUSTRY & TECHNOLOGY RELATI ONS
OFI CE (I NTRO) (B) STREET: 10 KENT RI.DGE CRESCENT NATI ONAL UNI VERSI TY OF
SI NGAPORE (C) CITY: SINGAPORE (D) “$FATE: SI NGAPORE (E) COU
(F) zIP; 119260 (v) COVPUTER READABL
(B)

YiuS! NGAPORE
| anfifpbuvEBeUM TYPEME Sppy di sk
COMPUTER: | BM PC conxalbl e (Cf*
SOFTWRRR!

I'NG SYSTEM PC- N&xPOS (D)
"pat ent I n Rel ease #1.0, v%[_gi'eqrywyﬂomxxwm}m@uRRENT
DATA: é@“ GATI ON NUNBBRA (B) FiLI NG
ATTOREY &

DATE: p@& SS| FI m;ﬁéﬁﬂv iO!\I)
e Bl e A
TELBRETE R T U1 e "o

D-a-methylasparaginie Dmasp «-methylpenicillamine Mpen
D-oc-methylasparfate ey N-(4-ami nobutyl)glycine Nglu
D-ormethyleysE® omeln Ne-z-aminoethyDgiycine Nocg
D-a—methYlgluta@ne Dmiis N-(3-ami nopropyl)g15'°i“e Norn
D'a"memyms?dmé e Dmile N_amino-o-methylbutyrate ’:I“:b“
D-o-methylisoleucin : p
D-c-methylleucine Dmieu a_ﬁnapthylalaffme Nphe
_ Dmlys N-benzylglycine . "
D-a-methyHYSme- | ormet N_(Z_Carbamylethyl)glycme Ng
D_a_memylmethlf)mne Dmorn N-(carbamyhnethyl)glycme Nasn
D-a-methylornihine . Dmphe N-(2-carboxYethyl)g1yCine Nglu
D-cemettylptenyiaae Dmpro N-(carboxyIlﬂeth}'l)gl}"fme Nasp
D-a-methylproline et N_cyclobutylglycme Ncbut
D_a,methylsetine ) Dmthr N-cycloheptylglydne Nchep
D-o.-methylthreonin® i N_cyclohexylglyc'lﬂe Nchex
D,a_methyltrypt(fphan Dmty N-cYclodecylgWCi“e Nedee
D-on—methylt)’rc')sme Dol N _cylcododecylglycine Ncdod
D—ov.—mcthylvahn.e Domala N_cyclooctylglycine Ncoct
D-N -methylalaITuTe S omarg N-cyclopropylglycine Ncprod
D_N_memylargmme. Dnmasn N-cycloundecylglycine Neus
D-N-ametylaspaBtE L N.2-diphenylethyDeiycine Nohm
D-N-methylaspartae bmegs  N-(33-diphenylpropyDBlyCine Nohe
D'N'memylcyswm? Dnmgln N-(3-guanidinopropyDglycine Narg
D-Nmetty B Dnmglu N-(1-hydroxyethyDglycioe o
D‘N'methylgmtan}ate Damhis N—(hydroxyemyl))glycme Nseir
D—N-memymiStidm.e Dnmile N—(imidazolylethyl))glycme Nhis
D—N-methymo‘e}lcme Dnmieu N-(3-indolYIYeth}’1)g1YCine Nherp
D-N-methylleucine

i Nmgabu
3 Dnmlys N-methyl—y-ammobutyrate
D-N-methyllysine



(B) TELEFAX: +65 7730924 (C) E-MAIL: arc~pacific.net.sg
| NFORVATI ON FOR SEQ I D NO: 1:
LENGTH. 12 amino acids (B) TYPE: amino acid (C) STRANDEDNESS:
TOPOLOGY:

-39 (2)

SEQ I D

am no a
i near

NO: 1: Xl

XZ A X3 Ser
| NFORMATI ON FOR SEQ | D NO: 2:

Ry Ry el RS Ny

Ser

Ile
(i) SE

Asp Ser
CHARACTERI STI CS:

168" Apgir 2§02002
(i) SEQUENCE CHARACTERI STI CS:

Cs: (A
single (D)

linear (ii) MOLECULE TYPE: peptide (iii) SEQUENCE DESCRI PTI ON:
Pro Tyr 5 10 (3)

(A) LENGTH: 8

£ B PR onBE R B o DIBRS .

Ser Ser D-Neméfhaylofsithier ProDhorh (4) N-tieEfMdyElopbhtflaRnfQ | D N¥inped i )
SEQUENCE CHARACTER! STI CS:

(O ST

(iii) S

Asp Ser

(A) LENGTH. 12 am no_ acids

(B) TYPE: amno acid

lebwinei ngl e ( DNalaoPOL OGY D-NrmethylphenylalpmineCULE TYPEmphept i de

F@#%E{g(?@lﬁﬁag\t N D NOTRN By Rl @ Al @ Ser Sgp lle Mot

N-(1-methylpropyDglycine
N-(2-methylpropyD)glycine
D-N-methyltryptophan
D-N-methyltyrosine
D-N-methylvaline
y-aminobutyric acid
L-t-butylglycine
L-ethylglycine
L-homophenylalanine
L-o-methylarginine
L-a-methylaspartate
L-a-methylcysteine
L-a-methylglutamine
L-a-methylhistidine
L-a-methylisoleucine
L-a-methylleucine
L-a-methylmethionine
L-a-methylnorvaline
L-a-methylphenylalanine
L-a-methylserine
L-a-methyltryptophan
L-a-methylvaline
N-(N-(2,2-diphenylethyl)
carbamylmethyl)glycine
1-carboxy-1-(2,2-diphenyl-

ethylamino)cyclopropane

Nile
Nleu
Dnmtrp
Dnmtyr
Dnmval
Gabu
Tbug
Etg
Hphe
Marg
Masp
Mcys
Mgin
Mhis
Mile
Mleu
Mmet
Mnva
Mphe
Mser
Mtrp
Mval
Nnbhm

Nmbc

D-N-methylserine
D-N-methylthreonine
N-(1-methylethyl)glycine
N-methyla-napthylalanine
N-methylpenicillamine
N-(p-hydroxyphenyl)glycine
N-(thiomethyl)glycine
penicillamine
L-a-methylalanine
L-a-methylasparagine
L-a-methyl-f-butylglycine
L-methylethylglycine
L-a-methylglutamate
L-a-methylhomophenylalanine
N-(2-methylthioethyl)glycine
L-a-methyllysine
L-a-methylnorleucine
L-a-methylornithine
L-a-methylproline
L-a-methylthreonine
L—o-methyltyrosine
L-N-methylhomophenylalanine
N-(N-(3,3-diphenylpropyl)
carbamylmethyl)glycine

Dnmser
Dnmthr |
Nval
Nmanap
Nmpen
Nhtyr
Ncys
Pen
Mala
Masn
Mtbug
Metg
Mglu
Mhphe
Nmet
Mlys
Mnle
Morn
Mpro
Mthr
Mtyr
Nmbhphe
Nnbhe




(5) | NFORMATI ON FOR SEQ ID NO: 9: (i) SEQUENCE CHARACTERI STNE8:ARTAROPRNGTH:
10 amno acids (B) TYPE: amno acid (C) STRANDEDNESS:. single (D) TOPOLOGY:
| i near 16t" April 2002 - 4a (ii) MOLECULE TYPE: peptide (iii) SEQUENCE
DESCRI PTION:. SEQ ID NO:4: Ala Pro Ser Ser Ile Met Asp Ser Tyr Pro 5 ZO
16" April 2002 -41 CLAIMS 1. An isolgfed peptide conprising a sequence of
am no acids having at least 50%simlarity to a sequence of amno acids in
a phospholipase and whi ch peptide S capable of inducing or facilitating

the inhj f_blood cl qtt t |
i et | ¢ COes B e easscts TomRitaplen o GAbUNE MY aolGPRiAG bl BoReL
wher ei n bﬁﬁi‘l&togél%&s 4ol b &eﬁhﬁxh@ﬂi&i{al a6 B4a%E ha¥ing (Cﬁ%)négaéeﬁ ghailpsd

peptide according to claim1l or claim?2 wherein the Snak nomis froma

snake f ke ALE td a2 YluErABkbAR, NhRRbXFaEoiniEAl4! @§tb1‘§3€§‘1d0ﬁeté%%1ﬁinbﬁ|@1§hl 4. An

| sol ated peptide accor di ng to claim3 wherein the snake venomis froma
snake f reagmthwhicamsugllyﬁioapudaeam@o-rmuvcsmbmcbeerlUdrmsxmcmmgletaudc| aim4

e g RSP e s S e ks B 8 a0 0 9
carbodiimide (COOH). In addition, peptides can be conformationally constrained by, for
example, incorporation of C, and N,—methylamino acids, introduction of double bonds
between C, and C; atoms of amino acids and the formation of cyclic peptides or analogues
by introducing covalent bonds such as forming an amide bond between the N and C termini,

between two side chains or between a side chain and the N or C terminus.

The present invention further contemplates chemical analogues of the subject peptides
capable of acting as antagonists or agonists of the anti-clotting peptides. Chemical analogues
may not necessarily be derived from the peptides themselves but may share certain
conformational similarities. Alternatively, chemical analogues may be specifically designed
to mimic certain physiochemical properties of the peptides. Chemical analogues may be

chemically synthesised or may be detected following, for example, natural product screening.

All these types of modifications may be important to stabilise the subject peptide if

administered to a subject.

The present invention further contemplates recombinant anti-clotting peptides. Accordingly,
another aspect of the present invention provides a nucleic acid molecule comprising a
sequence of nucleotides encoding or complementary to a sequence encoding a peptide as

hereinbefore defined or a derivative or homologue thereof.

A particularly useful nucleic acid molecule is one which encodes or is complementary to

a sequence which encodes amino acid sequence

[X,]. [X,], [Al [X,], SSIM D S P Y (SEQ ID NO: 1)



7. An isolated peptide according to claim®6 conprising t he 18miARS! 2004
sequence fXi~~ CXzh LAh ~3~n S S| MDSPY (SEQID NO 1) wherein X' Xz
and X3 may be the same or different and each is an am no acid residue and n
is O or 1. 8 An isolated peptide according to claim7 conprising the am no
aci d sequence SSI MDSPY(SEQ DNO:2). 9. _4p_isolated peptide according to
claim?7 conprising the ami no acid sequence LPAASSI MDSPY( SEQ DNO: 3). 16t"

April 2QiRreift X, 1R, afidh X %@%&ﬂe@ﬁﬁé b GifRF&HR AR BALh!O aft haind a%l&%ﬂfue%ag the
am no acid sequence APSS SPY( SEQ DNO: 4). 11. A nucleic acid nol ecule

conpr i sinnig OcorskraEipeptidé capableeolt indesing or fadiliating plateletpiggragatian.,y to a
sequence encodi ng a peptide or a derivative, honol ogue, anal ogue, or
m netic thereof or a nucl eotide sequence capable of hybridising thereto

under '%%ﬁ%bfwg&gequgn%é B8ic Hoid Zol MRS gargpﬁ%lsdd bh&of RlciBbridgast >0

%simlarity to hce of amino acl phospho |pase an

pept i de ensodiag ebtemplememndnciongsequence feacoding @it amipotabid seqirinoe te¢lested frofil: ood
clotting. 12. A nucleic acid nolecule according to claim 1l wherein said
bl ood clotting is platelet aggregation. 13. A nucleic acid nol ecule

accordi @S‘I(M? glﬁ%&lﬁm 12 wherein the phospolipase is derived from
enom 14

snake v I C aC| "mol ecul e according to claim 13 wherein the

snake vdnpm |AssfSrDMB SRIKESEQAID NOe3f;amdl y El api dae, Viperidae, Colubridae
or Crotalidae. 15. A nucleic acid nolecule according to claim 14 wherein

t he snakkePefdiMild St I(SEQHANOT4om the fanily El apidae. 16. A nucleic

acid nol ecul e according to claim15 wherein the snake venomis fromOQ
Hannah .

The nucleic acid molecule of the present invention is generally in isolated form. It may also
comprise additional nucleotide sequence information fused, linked or otherwise associated
with it either at the 3' or 5’ terminal portions or at both the 3’ and 5' terminal portions. The
nucleic acid molecule may also be part of a vector, such as an expression vector. The latter
embodiment facilitates production of recombinant forms of the subject peptides which forms

are encompassed by the present invention.

The present invention further encompasses host cells for the subject nucleic acid molecules
and which are used to produce recombinant peptides. The host cells may be prokaryotic
cells or eukaryotic cells. Examples of prokaryotic cells include E. coli, Bacillus sp,
Pseudomonas sp amongst many others. Examples of eukaryotic cells include mammalian
cell lines (eg. CHO cells), yeast cells, fungal cells, insect cells, plant cells and reptilian cell
lines. The ability to produce recombinant peptides of the present invention permits the large
scale production of vast qualities of peptides for commercial uses. As stated above, the
peptide may need to be produced as part of a large peptide, polypeptide or protein which
may be used as is or may first need to be processed in order to remove the extraneous
proteinaceous sequences. Such processing includes digestion with proteases, peptidases and
amidases or a range of chemical, electrochemical, sonic or mechanical disruption techniques.
Notwithstanding that the present invention encompasses recombinant peptides, chemically

synthetic techniques are particularly preferred in the synthesis of the peptides.

The peptide fragments such as those set forth in SEQ ID NO: 2 to 4 are conveniently
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claim 17 wherein the peptide conprises the am no acid sequence LXnn LX2~n
LA~~ 1 X3~n S S| MDSPY (SEQID NO 1) wherein X,, X2 and X3 may be the
same or different and each is an amno_acid residue and nis 0 or 1. 19. A
nucl ei ¢ acid nol ecul e according to clal 18 mherein said pepti de conprises
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claim 18 wherein Said peptide conprises the am no acid sequence
APSS| NDWW [ﬁ@ expmpRousings @Mm&ulp@pmmgmamg@r ¢hepmgtograpby lfehowecbby amnio

acids h | e 50, simlari.t nce, of am no

phospholasleﬁ xl (€8t %gg%ﬁﬂ‘ﬁ'l“g@ttﬁ”]é‘ Wd P@'gﬁg £5 PRSGRIIR edFlc‘“‘qmg
facilit

pept i de PES; BAGHIGAR: Gty Dle PuRthd, e ol S4B Hlectit i ity

aggr egatsequenced andfoe frignenpepriodoeedaarionsdd ndjrettly ab ai sout2 off peptidesTo23s wher ei n
t he phosphol i pase is derived fromsnake venom 25. Use of a peptide

accor di ri§mplate fogipeptide synghesisn t he snake venomis froma snake fromthe

fam |y El api dae) Vi peridae, Col ubridae or Crotalidae.

Peptides may be synthesized by solid phase synthesis using F-moc chemistry as described
) by Carpino ef al (1991). The peptide and fragments thereof may also be synthesized by
alternative chemistries including, but not limited to, t-Boc chemistry as described in Stewart

et al (1985) or by either classical methods of liquid phase peptide synthesis.

The present invention further extends to the use of the subject peptides in the manufacture

of a medicament for inducing or facilitating inhibition of platelet aggregation.
Preferred peptides are those which comprise the amino acid sequence
X1, [X,). [AL (X1, SSIMD SP Y (SEQ ID NO: 1)

wherein X, X, and X, may be the same or different and each is an amino acid, and nis O

orl.
Particularly preferred peptides are selected from:

SSIMDSPY (SEQ ID NO: 2);
LPAASSIMDSPY (SEQID NO: 3); and
APSSIMDSY P (SEQID NO: 4).

Yet another aspect of the present invention provides an agent useful for inducing or

facilitating platelet aggregation comprising a peptide as hereinbefore defined.
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snake venomis froma snake fromthe fanm |y El api dae. 27. Use of a peptide
according to claim 26 wherein the snake venomis from O Hannah. 28. Use of
‘a peptide according to claim27 wherein the phospholipase is A-PLA2. 29.
Use of a peptide according to claim28ygherein the peptide conprises the
am no acid sequence tX~)~ LX2~n ~A~-n ~X3~-n S S| MDS P Y (SEQIDNO 1) a

wher ei n A%, stat¥d abode,Xhe pRptildes 6 theSpratend invbntib® e isefildinepreteritigaplaiet N0
acid residue and nis O or 1. 30. Use of a peptide according to claim29
wher ei n 2ESELHER incesubinep SRclicas & mAMA (BEat hEM3Wguence SSI MDSPY( SEQ DNO: 2) .
31. Use of peptide according to claim?29 wherein the peptide conprises the
am no aci d sequence LPAASSI MDSPY( SEQ DNO: 3). 32. Use of a peptide according

to cl ai MeBr %ﬁ&bﬁbt&éﬁmg@a@bf@% prebat i@atidon Cortéfnplated @i ileth6dl BE Ritfbiting
APSSI MDSPY( SE :4). 33. A conposition useful for inhibiting blood
cl ot t i nplaeleagssegasiontin @rsubisehsdid imaghod ¢runprising administeriag tp saish subje an
simlarit .a_seguence of amino_ acids in.a.pho olipase. 34. A .~
compos erEHIERe FHE GoBrai'Th RRLF detruBeRANE (PER e g Wkt o oo
aggr egatdofditions dffficieAPMol ihBRAGateldPagiResafioRONPOSI tion according to claim 33
or claim34 wherein said phospholipase is derived fromsnake venom

In a related aspect of the present invention, there is provided a method for the treatment or

prophylaxis of a disease condition involving clotting in a vascular system in an animal such

as but not limited to a heart condition (eg. heart attack) or a stroke, said method comprising

administering to said subject an anti-clotting effective amount of a peptide hereinbefore

defined for a time and under conditions sufficient to inhibit platelet aggregation.

In accordance with this method, more than one type of peptide may be administered or the
peptide may be co-administered with a known anti-clotting compound or molecule. By
“co-administered" is meant simultaneous administration in the same formulation or in two
different formulations via the same or different routes or sequential administration by the
same or different routes. By "sequential" administration is meant a time difference of from
seconds, minutes, hours or days between the administration of the two types of peptides or
the peptide and the known anti-clotting compound or molecule. The peptides or the peptide

and known anti-clotting compound or molecule may be administered in any order.

Routes of administration include but are not limited to intravenously, intraperitioneal,
subcutaneously, intracranial, intradermal, intramuscular, intraocular, intrathecal,
intracerebrally, intranasally, infusion, orally, rectally, via iv drip, patch and implant.

Intravenous routes are particularly preferred.

Another aspect of the present invention provides a composition for use in inhibiting or
facilitating inhibition of platelet aggregation comprising a peptide as hereinbefore defined
and one or more pharmaceutically acceptable carriers and/or diluents. The composition may

also comprise two different types of peptides or a peptide and a known anti-clotting
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snake fromthe famly El api dae, Vi peridae, Colubridae or Crotalidae. 37. A
conposition according to claim 36 wherein said snake venomis froma snake
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suitable mixtures thereof and vegetable oils. The preventions of the action of

{D

microorganisms can be brought about by various antibacterial and antifungal agents, for
example, parabens, chlorobutanol, phenol, sorbic acid, thirmerosal and the like. In many
cases, it will be preferable to include isotonic agents, for example, sugars or sodium
chloride. Prolonged absorption of the injectable compositions can be brought about by the
use in the compositions of agents delaying absorption, for example, aluminum monostearate

and gelatin.

Sterile injectable solutions are prepared by incorporating the active compounds in the
required amount in the appropriate solvent with various of the other ingredients enumerated
above, as required, followed by, for example, filter sterilization or sterilization by other
appropriate means. Dispersions are also contemplated and these may be prepared by
incorporating the various sterilized active ingredients into a sterile vehicle which contains
the basic dispersion medium and the required other ingredients from those enumerated
above. In the case of sterile powders for the preparation of sterile injectable solutions, a
preferred method of preparation includes vacuum drying and the freeze-drying technique
which yield a powder of the active ingredient plus any additional desired ingredient from a

previously sterile-filtered solution.

When the active ingredients are suitably protected, they may be orally administered, for
example, with an inert diluent or with an assimilable edible carrier, or it may be enclosed
in hard or soft shell gelatin capsule, or it may be compressed into tablets. For oral
therapeutic administration, the active compound may be incorporated with excipients and

used in the form of ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions,
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with the active ingredient, use thereof in the therapeutic compositions is contemplated
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therapeutic effect to be achieved and (b) the limitations inherent in the art of compounding

such an active material for induce or facilitating analgesia in living subjects.

Effective amounts of anti-clotting peptides contemplated by the present invention will vary
depending on the severity of the pain and the health and age of the recipient. In general
terms, effective amounts may vary from 0.01 ng/kg body weight to about 100 mg/kg body
weight. Alternative amounts include for about 0.1 ng/kg body weight about 100 mg/kg
body weight or from 1.0 ng/kg body weight to about 80 mg/kg body weight.

Still another aspect of the present invention is directed to antibodies to the subject peptides
and their derivatives, homologues, analogues and mimetics. Such antibodies may be
monoclonal or polyclonal.

In the case of small peptides, these may first need to be associated with a carrier molecule.

The antibodies of the present invention are particularly useful as therapeutic or diagnostic
agents. For example, specific antibodies can be used to screen for peptides using
immunoassays or used as antagonists to inhibit peptide activity under certain circumstances
such as where temporary clotting inhibition is only required. Techniques for such
immunoassays are well known in the art and include, for example, sandwich assays and
ELIZA. Knowledge of peptide levels may be important for monitoring certain therapeutic

protocols.

Antibodies to the peptides (or their derivatives, homologues, analogues or mimetics) of the



8l,!,: IIO%DD&()-#! IIO%DD&() #,:11090D& ()-# 8!)) 16™ April 2002

)130),).)_ llO%DD&() 41,1 109008 ()-#, , 1 109008 () - #

IR llo%DD&() # llo%DD&() #.)1): )>) @A) O cF @, : ! 10%0D& ()-#'
81,1, :1109DD& () - #l '10%')D&() #,:11090D& () - #

810 S)U) V)~ b)d) _ 11 1090D& () - #! 09D () - #, , : | 109DD& () - #
8!!,:!10‘%DD& y-F llO%DD&() #d)e)n)?‘}f)u))cF@ -1 1090D& () - #

8' ))) ; - ) e%@‘*‘% CQ‘\aﬁB‘BRj%%W#(ht%E, /ﬂg&ﬁ(afmgnts of antibodies

811, o1 1GHE08e (used'!suetl L@foﬁ%m#ﬁ&) ) Fhothdrmible,: ﬂh&oﬁmﬁt (ihvefition extends to
8!,.,.!10%)D&()-#| ;1 1090D& () -#, 1! 1090D&' () -#
8! ))))))rycomt@ant lamme ¢ antibodies Gygbibe aptibody, hybridsome." synthetic antibody" is

165 qeomdsied oS Béi?@&ts%?gm%%%sé&%;lﬁ Oraghbgillsg” | z0 0

L' "10%q", & ()- ,m10%q", & ()- ,nm10%q", & ()- ,yl0%q", & ()-
,1"10% q", & ()-) ,sl"10% q" , & ()-/0000003:4vU4 7t 10%e’ +& ()- ,3"10% e’
& () -f Aeslﬁl%ed ab8Vvd,)specifit Gigibodié&s ¢an litﬂuspd toGereen Xor, tik, spbject peptides. The

&/ 100/ =4648586873CG3L88 "10% g% &
10% q?%‘ f(‘Y‘g‘é@ b Imperignt, iy eéam\lﬁég A TG f°f&'5°§f§eﬂjng ﬁ}}f ﬁj& %I&pgl desgigoyy -

L 0 S i 9{%@@2&%@@%& Figprfas O

0% q" fi?oxﬁ)culmlr&lsﬁ%mataﬁt fnid. , 10% q", & (
10% q", & () - 10qu<iOq%>E’>@DDDD D, D\/U410 10%3 89& () -
,"10%9~&9&'() 10, q", 10, ", 10, q L 8y, "10% ", & ()- , &$"10%q", & (

: &éoi/‘)ogl ti@@ﬁ%ﬁﬁpﬁ /QA glg 1} gm’lOl{ E(g‘%}g:%&arf)) se%bnd %ﬁtll}odl S (gh%hc;clonal
" 10909~ di()nal K%h&k%ﬁhﬂbb@i@%xl Synthelic Uiiodies) divébd ARt AnéSned ;

'10%9 898 , 090~8&9& ()- ,90"1090~&9¢&' () -
, 9, 10%91*1&9@@11(:9 dlst@sw\mv@{ qummoﬁ:;st andosecondargibpilies may bengedirdgtpction, L

" 10%( & k U W10
FEr Ty R e T
, Sy; m' 10546k 6q é( 8ay(.) Aﬁ%ﬁgﬁdﬁ As\doﬂ&ﬂfﬁﬁed hér@ﬂﬁné‘l&defs)ahg‘%ﬁbod%@péblﬁé% Shy region
|95, "10% q" = ACT10% g
8@ 10%afpe&t14e) \\adfffff|obU410 " 10%D @ () - 105 5105 S10S"S,

| 83"109%6"S& ()., , "1098"S& ()- " 109" S& ()-

, 108" S& ()-fffgXggg|[:bUsl0 , ,z10%@ @ ()- ,10%@ @ ()-, ,S10%@ @ ()-

10%@ @ Rt polych A @n®indnocloniPai@h&ies dre PBBARLE 1 ikmdAdiOn withfe enzyme

or protein and either type is utilizable for immunoassays. The methods of obtaining both

types of sera are well known in the art. Polyclonal sera are less preferred but are relatively
easily prepared by injection of a suitable laboratory animal with an effective amount of
peptide, or antigenic parts thereof, collecting serum from the animal and isolating specific
sera by any of the known immunoadsorbent techniques. Although antibodies produced by
this method are utilizable in virtually any type of immunoassay, they are generally less

favoured because of the potential heterogeneity of the product.

The use of monoclonal antibodies in an immunoassay is particularly preferred because of the
ability to produce them in large quantities and the homogeneity of the product. The
preparation of hybridoma cell lines for monoclonal antibody production derived by fusing
an immortal cell line and lymphocytes sensitized against the immunogenic preparation can

be done by techniques which are well known to those who are skilled in the art.
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blotting and ELISA procedures A wide range of i unmunoassay techniques are available
as can be seen by reference to US Patent Nos. 4,016,043, 4, 424,279 and 4,018,653.
These, of course, include both single-site and two-site or “sandwich" assays of the non-
competitive types, as well as in the traditional competitive binding assays. These assays also

include direct binding of a labelled antibody to a target.

Sandwich assays are among the most useful and commonly used assays and are favoured for
use in the present invention. A number of variations of the sandwich assay technique exist,
and all are intended to be encompassed by the present invention. Briefly, in a typical
forward assay, an unlabelled antibody is immobilized on a solid substrate and the sample to
be tested brought into contact with the bound molecule. After a suitable period of
incubation, for a period of time sufficient to allow formation of an antibody-antigen
complex, a second antibody specific to the antigen, labelled with a reporter molecule capable
of producing a detectable signal is then added and incubated, allowing time sufficient for the
formation of another complex of antibody-antigen-labelled antibody. Any unreacted material
is washed away, and the presence of the antigen is determined by observation of a signal
produced by the reporter molecule. The results may either be qualitative, by simple
observation of the visible signal, or may be quantitated by comparing with a control sample
containing known amounts of hapten. Variations on the forward assay include a
simultaneous assay, in which both sample and labelled antibody are added simultaneously
to the bound antibody. These techniques are well known to those skilled in the art,
including any minor variations as will be readily apparent. In accordance with the present
invention the sample is one which might contain an analgesic peptide including cell extract,
culture supernatant tissue biopsy, serum, saliva, mucosal secretions, lymph, tissue fluid and

respiratory fluid. The sample is, therefore, generally a biological sample comprising
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biological fluid but also extends to fermentation fluid and supernatant fluid such as from a

cell culture.

In the typical forward sandwich assay, a first antibody having specificity for the peptide or
antigenic parts thereof is either covalently or passively bound to a solid surface. The solid
surface is typically glass or a polymer, the most commonly used polymers being cellulose,
polyacrylamide, nylon, polystyrene, polyvinyl chloride or polypropylene. The solid
supports may be in the form of tubes, beads, discs of microplates, or any other surface
suitable for conducting an immunoassay. The binding processes are well-known in the art
and generally consist of cross-linking covalently binding or physically adsorbing, the
polymer-antibody complex is washed in preparation for the test sample. An aliquot of the
sample to be tested is then added to the solid phase complex and incubated for a period of
time sufficient (e.g. 2-40 minutes or overnight if more convenient) and under suitable
conditions (e.g. from room temperature to about 37°C) to allow binding of any subunit
present in the antibody. Following the incubation period, the antibody subunit solid phase
is washed and dried and incubated with a second antibody specific for a portion of the
hapten. The second antibody is linked to a reporter molecule which is used to indicate the
binding of the second antibody to the hapten.

An alternative method involves immobilizing the target molecules in the biological sample
and then exposing the immobilized target to specific antibody which may or may not be
labelled with a reporter molecule. Depending on the amount of target and the strength of
the reporter molecule signal, a bound target may be detectable by direct labelling with the
antibody. Alternatively, a second labelled antibody, specific to the first antibody is exposed
to the target-first antibody complex to form a target-first antibody-second antibody tertiary

complex. The complex is detected by the signal emitted by the reporter molecule.

By "reporter molecule" as used in the present specification, is meant a molecule which, by
its chemical nature, provides an analytically identifiable signal which allows the detection
of antigen-bound antibody. Detection may be either qualitative or quantitative. The most
commonly used reporter molecules in this type of assay are either enzymes, fluorophores

or radionuclide containing molecules (i.e. radioisotopes) and chemiluminescent molecules.
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In the case of an enzyme immunoassay, an enzyme is conjugated to the second antibody,
generally by means of glutaraldehyde or periodate. As will be readily recognized, however,
a wide variety of different conjugation techniques exist, which are readily available to the
skilled artisan. Commonly used enzymes include horseradish peroxidase, lﬁciferase glucose
oxidase, beta-galactosidase and alkaline phosphatase, amongst others. The substrates to be
used with the specific enzymes are generally chosen for the production, upon hydrolysis by
the corresponding enzyme, of a detectable colour change. Examples of suitable enzymes
include alkaline phosphatase and peroxidase. It is also possible to employ fluorogenic
substrates which yield a fluorescent product rather than the chromogenic substrates noted
K above. In all cases, the enzyme-labelled antibody is added to the first antibody-peptide
complex, allowed to bind, and then the excess reagent is washed away. A solution
containing the appropriate substrate is then added to the complex of antibody-antigen-
antibody. The substrate will react with the enzyme linked to the second antibody, giving
a qualitative visual signal, which may be further quantitated, usually spectrophotometrically,
to give an indication of the amount of hapten which was present in the sample. "Reporter
molecule" also extends to use of cell agglutination or inhibition of agglutination such as red

blood cells on latex beads, and the like.

Alternately, fluorescent compounds, such as fluorescein and rhodamine, may be chemically
coupled to antibodies without altering their binding capacity. When activated by
illumination with light of a particular wavelength, the fluorochrome-labelled antibody
adsorbs the light energy, inducing a state to excitability in the molecule, followed by
emission of the light at a characteristic colour visually detectable with a light microscope.
As in the EIA, the fluorescent labelled antibody is allowed to bind to the first antibody-
hapten complex. After washing off the unbound reagent, the remaining tertiary complex is
then exposed to the light of the appropriate wavelength the fluorescence observed indicates
the presence of the hapten of interest. Immunofluorescene and EIA techniques are both very
well established in the art and are particularly preferred for the present method. However,
other reporter molecules, such as radioisotope, chemiluminescent or bioluminescent

molecules, may also be employed.
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The present invention is further described by the following non-limiting Examples.

EXAMPLE 1
Effects of OHV A-PLA, on platelet aggregation

The effects of OHV A-PLA, on platelet aggregation were examined by using human whole
blood and PRP. As shown in Fig 1, OHV A-PLA, showed a marked inhibitory effect on
platelet aggregation induced by collagen in both whole blood and PRP in a dose-dependent
manner. It was studied that the dose-response of OHV A-PLA, on platelet aggregation
induced by various agonists in human whole blood and PRP, and estimated the IC;, values
(inhibitor concentration causing 50% inhibition) for these inhibitions. OHV A-PLA, inhibits
ADP (10 puM)-, collagen (2 pg/ml)- and arachidonic acid (0.5 mM)-induced platelet
aggregation of human whole blood and PRP in a dose-dependent manner with the different
IC,, values (Fig 2, Table 1). Relative inhibitory potencies of OHV A-PLA, are ADP >
collagen > arachidonic acid in whole blood, and arachidonic acid > collagen > ADP in
PRP.

EXAMPLE 2
Effects of OHV A-PLA, on ATP release reaction

It was investigated that the effect of OHV A-PLA, on platelet release reaction and its
relationship with effect on aggregation. OHV A-PLA, caused the inhibition of platelet ATP
release reaction in response to collagen and arachidonic acid in a dose-dependent manner
with the IC,, of 50.4 nM and 0.91 nM, respectively. This dose-dependent inhibition of ATP
secretion paralleled OHV A-PLA, inhibition (with IC,, of 40 nM and 0.74 nM respectively)
of platelet aggregation induced by collagen (Fig 3A) and arachidonic acid (Fig. 3B). OHV
A- PLA, also inhibited ADP-induced platelet ATP release reaction. In this case, however,
the inhibition of ATP secretion was not parallel to the inhibition of platelet aggregation (Fig
4). Studies on the effect of OHV A-PLA,, on platelet secretion show that the ATP release
reaction induced by various agonists were inhibited by OHV A-PLA,. These results indicate
that OHV A-PLA, inhibits platelet secretion.
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EXAMPLE 3
Ultrastructural changes of platelets

In order to analyse the effect of OHV A-PLA, on platelets, the changes of ultrastructure qf
platelet were studied. Transmission electron microscopic study showed that OHV A-PLA,
(70 or 360 nM) induced remarkable morphological changes both in the shape and the
subcellular structure distribution. After 5 minutes of OHV APLA, treatment, platelets lost
their discoid shape, become irregular or relatively spherical. Portions of the surface
developed rufffing and pseudopodium-like projections (Fig 5B) which are not as long and
big as pseudopods caused by agonists. The surface change was also confirmed by scanning
electron microscopic study (Fig 6B). The canalicular system was widened and disrupted
(Fig 5B). There was an increase of the number of vacuoles in platelets. The channels of
the dense tubular system lost their original arrangement, and were fragmented and
redistributed throughout the cytoplasm (Fig 6B). The platelets stirred on an aggregometer
with ADP (10 uM), surface contours of the activated platelet are irregular with numerous
pseudopodia and molded to each other. The contents of most granule have been discharged
(Fig 7A). After platelets were incubated with OHV A-PLA, (360 or 720 nM) for 2 min,
ADP could not cause platelets to extended markedly long pseudopods, degranulate or
aggregate (Fig 7B). Platelets appeared spherical with organelle centralization that keep in
the first step of platelet responses, but without long pseudopods. Ultrastructural studies
showed that OHV A-PLA, induced remarkable morphological changes both in the shape and
the subcellular structure (Fig 5 and 6). Platelets lost their discoid shape, become irregular
or relatively spherical with numerous pseudopodia-like projections. It has been observed
that disorders in the open canalicular system and dense tubular system. These systems serve
as the sarcoplasmic reticulum of the platelet, regulating calcium flux, and are also the site
for enzymes involved in metabolism of arachidonic acid into endoperoxides (EPs) and
thromboxane A, (TxA,). The formation of large irreversible platelet aggregates is mediated
by EPs and TxA,, ADP and Ca’*" secreted from dense granules, and adhesive proteins
secreted from -granules through the channels of the open canalicular system. The disorders
in the open canalicular system and dense tubular system indicate a dramatic change in the

"cell sarcoplasmic reticulum". In combination with the result of inhibition of ATP release,
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this disorder may result in platelets that are unable to produce release reaction and
aggregation. Thus, the disorder of the cytoskeleton as well as canalicular system and the
loss of release reaction appears to play a significant role in the mechanism of antiplatelet

effect of OHV A-PLA,

EXAMPLE 4

Role of enzymatic activity in the antiplatelet effect

In order to determine whether inhibitory effect on platelet aggregation is dependent on
catalytic activity of enzyme the influence of various preincubation times on the antiplatelet
effects of OHV A-PLA, was examined. If enzymatic activity contributes significantly to the
antiplatelet effects, as the preincubation times are increased more phospholipids are
hydrolyzed and more products accumulated, and hence should result in increased inhibition
of platelet aggregation. For example, the inhibition of platelet aggregation bv PLA, enzyme
from Austrelaps superba venom is time-dependent. As shown in Fig 8A, in collagen-
induced platelet aggregation of whole blood, the inhibitions at 0.35 M of OHV A-PLA,
after 2, 5 and 10 min of preincubations were 56.2 + 11.1, 57.4 + 10.9 and 57.8 + 10.2,
respectively (P > 0.05, n = 3). Thus, the inhibitory activity of OHV A-PLA2did not
significantly change when the preincubation times of platelets and OHV A-PLA, were
prolonged. This indicates that catalytic activity has no significant role in the antiplatelet
effects of OHV A-PLA,. To further support this proposal, it was also examined that the
effect of alkylation of catalytic site (His 48) on the inhibition of platelet aggregation. It has
been demonstrated that the treatment of PLA, with p-BPB results in the alkylation of His
residue and loss of enzymatic activity. When OHV A-PLA, was modified with p-BPB, its
PLA, activity was completely lost. The native PLA, of 4 g/ml showed marked activity (84.3
mol/min/mg), but modified PLA, even at 100 g/ml showed no measurable enzymatic
activity. The platelet inhibitory activity of modified PLA, was only partially reduced (Fig
8B). Modified PLA,- inhibited ADP (10 uM)-induced platelet aggregation of human
platelet-rich plasma with a IC,, value of 1.25 M. This strongly supports the contention that
the anti-clotting effects of OHV A-PLA, are independent of its enzymatic activity. This is
in contrast to some other PLA, inhibitors which lost both of their enzymatic activity and

antiplatelet activity upon alkylation by p-BPB. The results also suggest the presence of
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separate sites responsible for the catalytic and antiplatelet activities. The partial loss of
antiplatelet activity could be explained by the probable conformational changes of the

enzyme caused by the alkylation.

EXAMPLE 5
Effects of the synthetic peptides on platelet aggregation

The inhibitory effects of the synthetic peptides on platelet aggregation were tested by using
human whole blood. As shown in Fig 9, the peptide-I (SEQ ID NO: 3) showed an
inhibitory effect on platelet aggregation induced by collagen (2 pg/ml) in whole blood with
IC,, 0of 2.33 mM. The peptide-II (SEQ ID NO: 4) inhibited ADP (10 pM)- and collagen (2
pg/mi)-induced platelet aggregation of human whole blood in a dose-dependent manner with
the IC,, values of 0.55 mM and 0.97 mM respectively (Fig. 10).

Those skilled in the art will appreciate that the invention described herein is susceptible to
variations and modifications other than those specifically described. It is to be understood
that the invention includes all such variations and modifications. The invention also includes
all of the steps, features, compositions and compounds referred to or indicated in this
specification, individually or collectively, and any and all combinations of any two or more

of said steps or features.
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(3) INFORMATION FOR SEQ ID NO:2:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 8 amino acids
(BY TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) SEQUENCE DESCRIPTION: SEQ ID NO:2:

Ser Ser Ile Met Asp Ser Pro Tyr
5

(4) INFORMATION FOR SEQ ID NO:3:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(iii) SEQUENCE DESCRIPTION: SEQ ID NO:3:

Leu Pro Ala Ala Ser Ser Ile Met Asp Ser Pro Tyr
5 10

(5) INFORMATION FOR SEQ ID NO:4:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
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} MOLECULE TYPE: peptide

{ii

(iii) SEQUENCE DESCRIPTION: SEQ ID NO:4:

Ala Pro Sexr Ser Ile Met Asp Ser Tyr Pro
5 10
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CLAIMS

1. An isolated peptide comprising a sequence of amino acids having at least 50%
similarity to a sequence of amino acids in a phospholipase and which peptide is capable of
inducing or facilitating the inhibition of blood clotting or a derivative, homologue, analogue

or mimetic of said peptide.

2. An isolated peptide according to claim 1 wherein said blood clotting is platelet
aggregation.
3. An isolated peptide according to claim 1 or claim 2 wherein the snake venom is from

a snake from the family Elapidae, Viperidae, Colubridae or Crotalidae.

4. An isolated peptide according to claim 3 wherein the snake venom is from a spake

from the family Elapidae.

5. An isolated peptide according to claim 4 wherein the snake venom is from O.

Hannah.

6. An isolated peptide according to claim 5 wherein the phospholipase is A-PLA,.

7. An isolated peptide according to claim 6 comprising the amino acid sequence
[Xi]a X5} [AL [X5], SSIMD S P Y (SEQ ID NO: 1)
wherein X, X, and X; may be the same or different and each is an amino acid residue and n

isOorl.

8. An isolated peptide according to claim 7 comprising the amino acid sequence
SSIMDSPY (SEQIDNO:2).

9. An isolated peptide according to claim 7 comprising the amino acid sequence
LPAASSIMDSPY(SEQIDNO:3).
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APSSIMDSPY (SEQID NO: 4).

11. A nucleic acid molecule comprising a sequence of nucleotides encoding or
complementary to a sequence encoding a peptide or a derivative, homologue, analogue, or
mimetic thereof or a nucleotide sequence capable of hybridising thereto under low stringency
conditions at 42°C wherein said peptide has at least 50% similarity to a sequence of amino

acids in a phospholipase and which peptide is capable of inducing or facilitating the

inhibition of blood clotting.

12. A nucleic acid molecule according to claim 11 wherein said blood clotting is platelet

aggregation.

13. A nucleic acid molecule according to claim 11 or claim 12 wherein the phospolipase

is derived from snake venom.

14. A nucleic acid molecule according to claim 13 wherein the snake venom is from a

snake from the family Elapidae, Viperidae, Colubridae or Crotalidae.

15. A nucleic acid molecule according to claim 14 wherein the snake venom is from a

snake from the family Elapidae.

16. A nucleic acid molecule according to claim 15 wherein the snake venom is from O.

Hannah.

17. A nucleic acid molecule according to claim 16 wherein the phospholipase is A-PLA,.
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22. Use of a peptide comprising a sequence of aminio acids having at least 50%
similarity to a sequence of amino acids in phospholipase in the manufacture of a medicament

for inducing or facilitating inhibition of blood clotting in a subject.

23.  Use of a peptide according to claim 22 wherein said blood clotting is platelet

aggregation.

24.  Use of a peptide according to claim 22 or claim 23 wherein the phospholipase is

derived from snake venom.

25.  Use of a peptide according to claim 24 wherein the snake venom is from a snake

from the family Elapidae, Viperidae, Colubridae or Crotalidae.
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32.  Use of a peptide according to claim 29 wherein the peptide comprises the amino acid

sequence

APSSIMDSP Y (SEQID NO: 4).

33. A composition useful for inhibiting blood clotting said composition comprising a

peptide having at least 50% similarity to a sequence of amino acids in a phospholipase.

34. A composition according to claim 33 wherein said blood clotting is platelet

aggregation.
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35. A composition according to claim 33 or claim 34 wherein said phospholipase is

derived from snake venom.

36. A composition according to claim 35 wherein said snake venom is from a snake from

the family Elapidae, Viperidae, Colubridae or Crotalidae.

37. A composition according to claim 36 wherein said snake venom is from a snake from

the family Elapidae.

38. A composition according to claim 37 wherein said snake venom is from O. Hannah.

39. A composition according to claim 38 wherein the phospholipase is A-PLA,.

40. A composition according to claim 39 wherein the peptide comprises the amino acid
sequence

XL XLIALIXLSSIMDSP Y (SEQIDNO: 1)

wherein X, X, and X; may be the same or different and each is an amino acid residue and n

isOorl.

41. A composition according to claim 40 wherein the peptide comprises the amino acid
sequence

SSIMDSP Y (SEQ ID NO: 2).

42. A composition according to claim 40 wherein the peptide comprises the amino acid
sequence

LPAASSIMDSP Y (SEQID NO: 3).

43. A composition according to claim 40 wherein the peptide comprises the amino acid
sequence

APSSIMDSPY (SEQIDNO:4).
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44.  Anagent for use in inhibiting blood clotting comprising a peptide according to any one
of claims 1-10.
45.  Anagent according to claim 44 wherein said blood clotting is platelet aggregation.

46.  Anantibody specific for the peptide according to any one of claims 7 or 8 or 9 or 10.

47.  An antibody according to claim 46 wherein the antibody is a monoclonal antibody.



