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Recent development of low molecular weight heparin has contributed a version
for subcutaneous applicatign, however the therapeutic benefit over the standard

heparin has been modest. Unfortunately the same appiies to the other directly
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acting antithrombins such as Hirudin, Hirulog and Warfarin. [t turned out, that one
of the major problems sgems to be related to the increased production of
thrombin under antithrombetic treatment (Rao, AK et al, Circulation, 1996, 94,
389-2395).
30 Other recent strategies have therefore been focussed to the process of
prothrombin activation which is driven by Factor Xa. The major chalienge is the

design of appropriate inhibitors directed to this factor. In summary on would
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Various other agents such as ticlopdine acting as ADP antagonists or ‘Calcium
ionophore A-23187 and especially Asprin have a direct influence on the platelet
function and have been siggested or used to prevent or minimize platelet
aggregation. The new anti-p|atelet adhesion substance according to this invention
could as well help to overcg
surgery. ‘
Another complication relafe'd to this topic arises if artificial surfaces come in

me these clinical complications when applied during

contact with blood, then their is increased tendency to induce thrombotic events
by activation of platelets and/or inducticn of coagutation. These effects may
cause failure of vascular grafts, cardiac vaives, stents, catheters ar any other
blood contacting device or|material. The abiiity of the protein disclosed here to
create non-thrombogenic |surfaces may therefore be further exploited by
immobilization of this protein to the materials and devices described above. Such

2 treatment should render such materials or devices biocompatible and

thromboresistant.
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20 65 kD protein called Calin isolated from Hiruco medicinalis (US 5,587,360, WO
92/07005) (Munro, R., et al., Blood Coagulation and Fibrinclysis, 1991, 2, 179-
184) and a 16kD (LAPP) protein isciated from the salivary glands of the ieech
Haementeria officinalis (US 5,324,715). Both proteins have been described as
aggregation inhibitors as tgsted in static assays of collagen dependent platelet
25 aggregation.
Despite a proven in vitro agtivity LAPP failed to act in several well-established in
vivo models (Schaffer LW, et al.; Arterioscler. Thromb., 1993, 13, 1583-16801)
and Connolly T.M. et al.; Thromb. Haemostas., 1993, 69, 589). The soft tick,
Ormithodoros moubata, alsp contains an antiplatelet protein (Moubatin) which is
50 active in preventing collagen-stimulated platelet aggregation (Waxman, L. et al;]
J. Biol. Chem., 1993, 268, $445-49). Another inhibitor of platelet aggregation from
a blood-sucking bug was djsclosed in WO 9308137 by Noeske-Jun_gbiut C. et al..

Smith et al. have isolated| a 50 kDa protein from snlake venom land a 19 kDa
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an inhi bi ' mechanism of action and thdrapeutic benefit of this protein is under investigation.
10 Gan et al. described Echistatin as an inhibites binding to the fibrinagen recepter
GP lia/lilb ( J. Bicl. Chem, 1888, 263, 18827-32).
Despite these exciting dev lopments‘, the need continues to exist for supplying
further anticoagulants and |antithrombin which have increased efficacy in the
inhibition of clot farmation, | vWF-induced platelet activation or endothelial cell
|5 activation and which may be used phammaceuticaily and produced in

commercially feasible quantities.

Since none of the known proteins described sofar has developed into a
compound with ideal therapeutic profile the inventors of the present invention
decided to go ahead with|a new screening strategy in order to detect more

20 relevant proteins.

Description of the invention

s in this invention an inhibitor isolated from H. medicinalis is described which
directly acts one collagen-platelet interaction thus inhibiting platelet activaticn and

early platelet-platelet interaction.

Sofare, there has not begn a positive example in the literature which indicates
that by using a screening approach that would exclude aggregation inhibitars as
50 well as lytic proteins from|a source of naturally occuring compounds ene could
identify new anti-adhesivg mechanisms cr compounds. However this strategy

was used in this invention. Since at least six different "platelet surrace




directly acts one coll agen-p

has not
i dentif
pal |i di

Gl

I nhibits col |l agen- s.
platelets in plasma. No inhibition of aggregation
thronbo
adhesi on
col | agerﬁ%lafélnﬁﬁﬁelﬁé
protein |
fibrino

be( that by using a s
EHI91563853 bl ood- sucki ng
The 19 k

?@o;ﬁ%téthﬁﬁénec kbaGe1 %
rel ease from pl at ¢

rdﬁtVQQn CORY

ke R, 1.

new anti - adhesi vE was

early platelet-platelet
creening 30 well

intera S
as lytic protei

to contain a factor that BEEEPSNAITy
Da proteitn-named pal lidipin inhibits
(ADP, thronbin,

be 1erNecnlnrplamllhgénnadné§|ent and ipl a?didah@i
2| et s. interacted reversibly with

ﬁuanﬁesweas seon Myjlebrand lf@ﬁ@fl ﬁbr@nefzw Ps

2853516 b, BeR < sen TR rieipteRr.el 1o

exi st fogg @@@lﬁlylpvr&elearédﬁém théranhbs lekay Bttlen6pBaese |ﬂfffthB§gﬁnhlhgtﬁﬁ*

vWF- |nduced

phar nnceidtentlgjl
devel oped into a
i nventio

fromH.

atelet activatio
a peahadpegiandedibi

t herapeutic

pl at el et  AGkingatha@ oAl therdde

I|terature whi"ch i ndi cat es

ap

i nhi bi t ocsmpsunds sditeaielyoacking @

gl ycopro

sever al

mechani sns ounds.. Howeve
i £ 1 or enfosyl af Mo SCtRRTIng vas 7
Sphesy R pRses

fi bronectweﬂ investigatedimagiontiihe spaceHEtdg mewicing/iBe i nvol ved as i ndirect

et adhesion here has been little optimsmin
a new adhesi on inhibitors.

nmedi at ors of
t he begi nning tai

h j f
The GocuriBalfeht AT rbie o

15

(RS )
L

col I agen - pl atel

5 identify

leech Hirudo medicinalis. Th

of pressurized dialysis and

exchange chromatography
chrorﬁatography (RP-HPLC)
absolutely critical during the
concentration of saliva help

bioactive Saratin. The isola

or endothelial cell 'y be used
fl&fS.ties. proteins described sofar has
profile the inventors of the present

euBulsas P8 Arini o, bied| 6 el ThERke Pifiindls 1Sl 0T

iting

drited -or urkoR@SVINF fel@rrPintbitds tkewell as
roach t hat woul d excl ude g&gre ation

aplajelet cecanigre sapislbesextiudedullgus the
3 aSa0n Gkl s B oBRh A

nds such as von WI Il ebrand factor,

Nevert hel ess,

#edaotr?%waéwﬁeéaéé @aram%taﬁdtﬂa@h et al l

I nhi bitors as wel
2 protein was isolated from salwa by a combination

at least one chromatographic step like anionic

and at least one reversed phase high performance

step. The pressure dialysis step turned out to be
> recovery of Saratin from saliva, since the strong

ed to avercome the otherwise tremendous loss of

ted Saratin binds strongly to several collagens and

blocks the adhesion of platelets to collagen coated such surfaces in a dose

dependent fashion.

In order to optimize the sc?eening cascade currently available technigues have

been developed to distingy

ability of platelets to retard g

ish platelet adhesion and platelet aggregation: the

r stop flow through fibers, the cantribution of platelets

to in vitro clot formation, glass bead adhesion laboratories, or whote blood fiows

through the filter and platel

filters compased of glass fib

The protein (named Sarat

ot adhesion of anticoagulated platelet-rich plasma 1o

ers or collagen under a reguiated pressure gradient.

in) is characterized by the amino acid sequences

depicted in sequence (SEQ. 1D. NC. 2) and is constituted from 103 aminc acids

which make up a theorectical relative molecular weight of approximately 12068

7 0Es 20 ¢

used in this inven be saliva of Triatom

an of

& ¥8M bieNssiakd Ao ag96esd and @adrdtidnaddi ti on



conpounds directely acting on platelet receptors could be excl uged. Eﬁiﬁm
the result of the screening S surprise: A new protein named B | ith
anti io ! activity for plateles hich can be isolat i ssues
and secr‘gtéirbg‘%g%gf wel | investigated I_egch of the speci es%fﬁrﬁ?g)‘}h”

medi ci nalis. The present invention canp’'sés the active pol ypeptide Saratin
isolated fromthe |eech Hrudo medicinalis. The protein was isolated from
sal i va bydaitafont)i iFaei die peotelm gxkibis i yeduadirdinyaiyssteuctate withsto sigeificant

oner oq SATEUE T 8 R e L RS TR s h el
. o ‘ . L cal . h

Pecovery S1 Qfamic ae8 WERRBAE R, s |APRUMRANY ol P ot 87 0828 i va

hel ped t ghevesleelR afensidigeninyaER-pAgRIious | oss of :o bioactive Saratin.

The isolated Saratin binds strongly to several collagens and blocks the
adhesidn of pla elets to collagen coated such surfaces in a dose dependent

t echni queSORavARE BRgBAIE RedBrifail s LB R ERTRIGY cinah celingtoh f ies
pl at el et @@esiagasrbRn:tot heleabbphidresy MAERR] S pbttiishitbnal ﬁ{da%}cfaltieﬁé._

through fibers, the contribution of platelets to in vitro clot formation,
gl ass beaBequgnrcingmof|thedralyRentils had reyraled Hiv susteinanaletulos grhicheofiid t er

composed BRKGT L Pes e aRa AdRRaS: 3 piatun’ PRCEerTay, AN
30 Thgg prieditibrhd@yed SRalnirBlehlRdCinbatif mMEBELRY WAIShaRT IR0GE inkiSafgences

depicted in sequence (SE Q IDf NO 2) and is constitlted from 103 am™o
aci ds whihaih upsicethupe alisiipbidechords aed mviolvednn treufamatengdftthefsecondary

approximately 120 1 7. 20 WO 00/.56885 - 7 PCTI EPOO/ 02117 dalton + 1
kEg. The p?té‘t‘ép’?? 8&%%7‘?@’%&% UBCRPIGHNy structure with no significant
simlar tyné adfblRin PR Wk

”geg o 1§ . I N
aspartic glutam c aci I cﬁég%tnt ri gﬁ?@lk‘?@%ﬁﬁgﬁ{f@é\%@f@%e a@glteﬁtl %ﬁ%{% nt

of of pH fi@gm+tkfiown aiggredatiomirdtbitersasolatais froed|dechBE-d3pekially fEOS-GAGEr

anal ysis dempn trated a s rong_ ﬁhi.ft in pobi|i ts%/ upon reduction of the
proteild pkBPP {othe SBPiGHEN 4EIGNL, Isgrlesicn B AnG aAunat3@dAequence and

nodi fi cat | : ing of the polypeptide had reveal ed six cysteine

nol ecul esb%ﬁ%ﬁalﬁﬁg%ﬁake- up|post-transl ational nodifications of the
protein. Electrospray nass to spectronetry of Saratin reveal ed an actual

nol ecul ar _wei ght of 12061 indicating that up to three_ disul phide bonds are
i nvol ved TRetABsERY IMMENUPN FroYigas dsiwtlbisplpted i GAMEPIFING RPRYGROUSS m Of

th tein T hes] o N C ) . .
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present | oDdA i donerisvisHewnas weER. i 160l Mled DR sttimpri-88ngf dhponydieeltidsot i de
sequence represents a putgtive 21 amino acid leader sequence and positicn 64—

372 contains an open reading frame coding for a polypeptide of 103 amino acid
residues and an amino acid sequence as shown for the mature protein in SEQ.
25 ID.NO. 2.

The present invention also relates to recombinant vectors which include the
synthetic gene coding for|the leech-derived platelet adhesion inhibitor of the
30 prasent invention, and a hpst cell cantaining the recombinant vectors. Methods
for recovering and isolating the expressed proteins have been based on tag-
technologies or have been adapted from the purification scheme developed for

the naturally occuring Saratin. -Depending on the individual protocols used for
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and chr ophrosptagrarhia AABNEIS agd;i ﬁ‘tlﬂ?@ﬂfq égwat:gergf i f%‘@ﬁ%éﬂm@gﬁﬁ?ﬁeﬁ as
denonstrated . ] Ldseq | @k nass determ nation
. The'? nvéﬁg%ﬁ(?%@s/dog%g%?@gg% met %‘?g?%??@bﬁﬁ?ht@hé active protein
from cr udgpne sldritiorolsbrhetsss mathgusisnpiritying theaativei groteig fions crude

pl atel ets by static and dynamjc assay nethods as well as the use of this
net hod t osakud oft therigeshifindameasprog 48 ety a%ﬂﬁ-iﬂﬁ@etfs% §takc BF‘gducti on of

Saratin, include the Examml 6, 7 n - ;
ot hods ¢ SVBRicese A Bangpes asore tee e lSs piiti MERE ] REEE PERTR AN
transgeni g’r‘%ﬁ‘ , or other organisnms, including other mammuals, may as well

be used t6 express Sar tin. ?5|Proteins of the present invention_ jnclude
vari antgs Weicthiqaesder the prioduaiiarn of $§rfa(tj_ﬂ. mﬂh@@%@%%@@lﬁs@a&u@n@'@gj i ncl udi ng

fragments or subunits, natural occuring, variants. el | ,
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well be used to express Saratin.

5 Proteins of the present invention include variants which conserve the activity of
the disclosed sequences,|including fragments cr subunits, naturally occuring
variants. allelic variants, mandomly generated artificial mutants and intentional
sequence variations such| as adding which conserve activity. Fragments or
subunits refers to ta any pdrtion of the sequence which contain fewer amino acids

30 than the complete protein e.g. partial sequences excluding portions of the N-
and/or C-termini of the complete protein.

The invention further covers hybrid proteins, such as fusion proteins or proteins

resulting from the expressjon of muitiple genes within the expression vector, and




30 than the conplete protein e|g. partial sequences excl uding qortioni of

the NN andlor Ctermni of the|co plete protein. The invention flu0{e 2003
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of thronbotic diseases. Unlike|all oteins, which actat various surface
proteins on the platelet, the protein fromthis invention has a unique
mechani sfissr ingtudesh arg tmetheds o5 usinghtheypradeinadoquievagtor Seldyact p@telehge of

speci fic_collage bindi. f__pl | et.s. . This 1. he pl.atelets.sta
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gi ven byptdintion, PresylaRis) erapy andi tréldhrnt oF thidhed il dRBasandUifkensiv

mechani sm has the great advantage, that intact during the application of

t he prot digge previdasly desadbad proteing pduck achabwandls surface peoteins/erotheer

i mportant area of i.s the tre nt .of various_surfaces fgith tr}eb.lﬁ)rotei n
action. It binds

us I eat
to rendePlaREh NSRBI YE [BYRIONdES 2HE' U RPEB)AUFELS
bl 0od- coppahy tbethe TollgYeResurfAte bRA! Gt ArbcMRYSn &M 8chon is given by the

coverage of specific coilagen sides no lenger available for interactions and
binding of platelets. This type of new mechanism has the great advantage, that
i5 the platelets stay functionally intact during the appiication of the protein, so that

very low or even no bleeding|tendency is expected from this treatment.

Ancther important area of use is the treatment of various surfaces with the prbtein
to render them non-adhesive for platelets and thereby create blocd-compatible

20 devices.

As indicated above, the polypeptides according to the present invention are |

suitable as pharmaceutically effective compounds in parmaceutical compositions .

and combinations. . |
25 The pharmaceutical formﬁ ations according to the invention optionally may

comprise additional active incredients like Aspirin, anti-coagulants such as hirudin

or heparin or thrombolytic agents such as plasminogen activator or streptokinase.

The novel polypeptide accprding to the invention may form pharmaceuticaily
30 acceptable salts with any mon-toxic, organic or inorganic acid. Inorganic acids
are, for example, hydrochipric, hydrobromic, sulphuric or phosphoric acid and
acid metal salts such as sgdium monchydragen orthophosphate and potassium

hydrogen sulfate. Exampleg for organic acids are the mono, di and tri carboxyiic
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synthed | Gfied ard weuemmi i theeam uchids steqybmer galinandquenss dextosde, The
formul ati ons according to the invent | on may be admi nistered as unit doses
20 cont aisigag seowtiens. i hanoin @aot Aed philes rh%ﬁi'é@'PEcté‘pﬁ? Qfceetpselgme el er s,

admi nf st egRinb T AL Sy B BROE T o et F solBRaR IS Rerg ot

i ntravenous, intra-articular and intratracheal i nJ ection and infusion
techni ques. Al so other admnistfrations as such as oral adm nistration and
topi cal appéifcmnilations ecsardiagite thedneetitionamay te administered as unit doses

30 containing conventionat nonttoxic pharmaceutically acceptable carriers, diluents,

aci ds such as rret hane sul aﬁ)Rn&

adjuvants and vehicies which are typical for parenteral administration.

The term "parenteral" includes herein subcutaneous, intravenaus, intra-articular
and intratracheal injection and infusion techniques. Also other administrations
25 such as oral administraﬁon and topical application are suitable. Parenteral
compositions and combinations are most preferably adminstered intravenously

either in a bolus form ar as a constant fusion according to known procedures.

Tablets and capsules for oral administration contain conventional excipients such
30 as binding agents, fillers, diluents, tableting agents, lubricants, disintegrants, and

wetting agents. The tablets| may be coated according to methods well known in

the art.




conpositions and conbi nations are nost preferably adm nstered i 'r@egﬂﬁly
either in a bolus formor as constant fusion according to knovvrl rote S

Tabl et s ules for oral, |admi nistration contain conventional

exci pi er\lvtﬁ’dg@(gﬁsgﬁ§ 30 as binding|agents,. fillers, di uents, Pf'ﬁfﬁ"@?’?ﬂé" agent s,
| ubricants, disintegrants, and wetti'ng"]ag_ents. The tablets nmay be coated
according to nethods well known in the art. 17 OCT 2003 WO 00/ 56885

PCT/ EPOO(gbaillﬂﬂ"ilpreﬁa@téﬂnsl MAN| Bepirepig 4pTBnef AAYeays| e cdyissuseensionsns,

syrups : e i ' Wi HFP@ ; r f .F&% ontain_emulsifying
agents, %cg%-aqdeéoﬁuérs o r?glt e #aﬁ[?lrhﬂé, dgqrﬁggub? Br md@é{sa&s%gﬁ%i%ﬁ@d% r

eli xi rs, regonstitytie witeswaterd oasarottey spitatiac vehivle ansfohe rusli akh aiqurhi ¢l e
before use. Such liquid onventional additives |ike suspending agents, 10 I5

20 25 30PFEERTAINSapPAY cAANRE ey veBlignd madsites, kg | suspanding eagents) y
Unit dos > ' o] ' [ i -1 I n desired dose. The
opt i mum %ﬁg%@?\%ﬁé%@gﬁt%ﬁéﬁ%%efﬂﬁ???h%l@%%@%%g%%ﬁﬁgt%% ivity of the weight,
gener al Tegicahappsiimations esayabe ¢ thd forabpeaduadud beoily seépdigondsenitivhs C

di sease to b _Therefore, in conpositions a patient (in vivo) a

phar mac eBTISAPNS, iOURS 06 Rreferalty REEYSIRFAIRtMEENtS. 1 and 10 ny/ kg body weig

may contain between 0.5 a anti ¢oagul ant effect in extra of the inventive
peptides is b and 20 ng/ 1 extracorporeal It is also object of this

i nvent i opnitelise’l askerdieg thaheumeentiore may contain daily required amounts of the

10 protein according to the 4nvention, or sub-muitiples thereof to make up the
desired dose. The optimum therapeutically acceptable dosage and dose rate for
a given patient (mammals, including humans) depends on a variety of factors,
such as the activity of the specific active material employed, the age, body
weight, general health, sex| diet, time and route of administration, rate of
5 clearance, the object of the treatment, i. e., therapy or prophylaxis and the nature
of the thrombotic disease to be treated, antiplatelet or anticoaguiant activity.
Therefore, in compositions and combinations useful as antithrombaotic in a treated
patient (in vivo) a pharmacsutical effective daily dose of the peptides of this
20 invention is between about 0.01 and 100 mg/kg bedy weight, preferably between
0.1 and 10 mg/kg body weight According to the application form one singie dose
may ccntain between 0.5 and 10 mg of the thrombin inhibitor To achieve an
anticoagulant effect in extracorporeal blood a pharmaceutically effective amount
of the inventive peptides is petween 0.2 and 150 mg A, preferably between 1mg
25 and 20 mg/t extracorporeal .blood.
It is also object of this invention to provide an impiantable or extracorporal
medical device for use in cantact with body fluids in order to render the device
surface substantially thrombqresistant, coated with an immebilized polypeptide as

defined above and in the claims. The polypeptide according to the invention is

50 immobilzed on a medical device so as to render the surface biocompatible and
thrombaresistant. Such deyices sometimes have surfaces properties which
typically induce platelet agjregation, which is a disadvantage in their intended

uses in inplantable and extracorporeal devices in contact with blood or other body




surface substantially thronb defined above and in the O inmmobilized on a
medi cal d thronbo resistant. Such de us vehicles and preservat :T‘\gefg[:t]-h?ﬂm
form of pgusRkEsOr 0ily suspensions, solutions, enulsion ointnents. .
vention nay Contain dail y requilred anounts of the ration, R&T/ERMORUMt | plies
thereof to make up the erapeutilcal |y ackeptabl e dosage and dose rate for

cl udi ng hur_mnsé depends on a variety of factors, pecific active material

enpl oyed,fluidfe ByamplRwfor gsuah Agvigesandicolare comantwilni stadat from pladtesof

oD s SRR BLEPYL IR0 LSRRl S ey enes

ant i pl at S'BETEE &G ¢ agutr-ant
ant i t hr orsp@lre®, i avtificial eaaisediart begineptd ceitheterdaidialyase bel NsndP Rk

s of
this 1 and 100 ng/ kg body wei ght, preferably between t Accorgiﬁhng to ?ﬁe
appl i cat iG&rRiRG Qﬂ‘ig single dose d 10 ng of the thronbin inhibitor To

150 ot/ PostbRR Fabrten BPaR IRt TRERH Khe ot eitiar Aipl anesiie o
ext racor pofrxtibhagespitd the rbadrh WurgickNeehPBlek %nﬁe@ﬂ?és Wfﬁ%ﬁe’ S}S%ﬁ%d for.

resistant, coated with an i mobilized pol ypeptide as 1 ns pepti de
accor di nghisoprokedirfdti Oois daiseddyy the prolitavatiemded migeatir dakkes epithelial

bi tihl d i t.imes h f . ti whi ch typicall
"nduce. plGRIEI BEFRSor I RTTRTOWRARTUIS Ut E3HGRR: iR Wsvalnesvits ebyeied
uses in iADIANALIA BBN RXEHAAR

RO RO YA RS | i B Aot
ot her body WD 00/56885 17 OCT 2883 PCT] EéPOO/ og%iegeeé@%9%%él}’. gis. °§rrp| es
for suech foenetivalof RGO syepaen ilend icbatng or déepical hepadn @yedespihave beanr yi ng

pr ocedur dISO8 FENGRE e ETGE sk § 4B SE8ReR 6 R RAT REWt SealbVABPE s
chem the formation of PCO.
Saratin has been shown |t0 have significant advantages over heparin in
preventing and biocking thrpmbogenicity. It is therefore another feature of this
{5 invention to provide a coating comprising Saratin which reduces thrombogenicity
of the lens materiai used for refractive anterior or posterior chamber ocular
implants which may be surgically implanted into the eye. This new type of coating
avoids problems contributed by stimulated cell growth. In combination with :dther
medicaments which are for instance confering cell death, Saratin coating helps to |

20 completely overcome posterfor capsule apacification.




io formation of PCO Heparin used to reduce PCO, indic the fOLﬁCT)W?
Saratin has been shown preventing and bl ocking thr is ihve 0 o]

PCO - -
provi dewe gamades

pr ot heses,
di al ysers,

cat er act

Fi g.

| Separation of saliva onponents.

10

15

acuity. Physical
ens coating or top cal
nmechani sns areFi%wbl ved in to
t hr onbogenl Ci tg
Sar ati’n whi ch
chanmber ocul ar
stinmul ated cell
death, Saratin %é‘é‘@ﬂﬁhﬁeﬂe}?@@
00/ 56885 13 5
PCT/ EPOO/ 02117

m gration of
-ally
heparin

a‘i‘aﬁ@n hh@élﬁfao

uces t nmbog
taIIy i npl ante
growh. In co

S G

b} shows re-chromat

Samples have been

of the lens materi al
avoi ds probl ens contribute nedicanents $h1ch,are for i
over cone poste devices which are commonly

art|f|C|aI or gans

t uBsief pscriRtan of 4
rn EQE%ISC&* thfeeffiﬂ!r@g‘é

proliferation-an
vi sual

used inpl ants whi chp@EpdfzfY’ J
20 conpletely

made from plastics es are
cyl.ar _| enses, segnents, catheters,
e?%@fjeﬁfs a comon conplication after
edMidireRNPesxamibel afeq1gsed for  =d by the
| ens epithelial capsule. thus reducing the
nodi fi ed | enses have been proposed to reduce
eyedrops have been sting that thromnmbogenic
ave significant advantages over heparin in
SmpoRéme! ElRRIU6ES Sfatinhs fnate@ @YK Sing
nicity for refractive anterior "or posterior
into the eye. ThIS neM/type of coating by
i nat i th ot tance confering cel
”BFOF'E%BEA NEY:) EAR PRIRD 9XEP308% 2003 WO
e cgaﬁié%fédofrbﬁﬂp@ikg (ExBipis o5
igures ale explained in exanples 1 to 10.
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¢) shows last chrom
MPLC of Saratin po
(example 2). Active |

Fig. 2

tography step on semi-preparative analytical RP-
itive fractions collected from Mono Q HRS/5

Saratin was recovered from the major peak (peak 3).

SDS-PAGE of fractions collected from RP-HPLC. Saratin positive

fractions are marked % (Examples 2 and 3).

Fig. 3

E. coli expression vector for Saratin (Example 7).

Fig. 4

Baculo donor plasmid for Saratin (Exampie 8)

Fig. 5

Whole biood has been exposed to an artifical collagen surface and

platelets adhesion has been visualized by staining. Saratin has been

used as an inhibitor (Protein #607) Example 8
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2 SDS-PAGE of fracti fractions are marke+ Fig. 3 E. coli BOAHT v Fig.
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exposed to an artifical collagen surface and as been visualized by
stainipg. Saratin has been (Ppotein #607) Exanple 9 1 7 OCT 2003 wo
00/ 56885 - 14 PCTIEPOQ 02117 Fig. 6 Inhibition of platelet adhesion on
col | agen type Ifig.Joated coverslips under shere conditions. Comparison of
saliva and saratin.. Ex le 9 Fig. 7 Saratin exhibits dos dependent
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coverslips undely SRRILLEANHI PP cof@ fnder shere conditions. Example 9

Fig. 8

Yeast expression vector for Saratin (Example 13)

Detailed description of the invention
Example 1

20 Screening adhesion inhibitors

Platelet adhesion to collagen has been the functicnal background four screening
saliva components. In addition four additional tests available for the assesment of
various actions of antithrombotic drugs such as the AZOCOLL assay, amidase
15 activity assay, vWillebrand| dependent binding assay and piatelet aggregation
assay have been used to exclude functional properties which idealy would not be
finked to an adhesion inhibifor. While mast of this assays used here are standard
assays, the plateiet adhesign assay had to be medified to fitt our specific needs.
in short: Horm collagen (Nycomed) has been coated to 96 well plates (Nunc) by
30 using acidified collagen at a concentration of 20 pug /ml and incubating the plates
overnight. After washing the plates 3 times with PBS the residual surface of the
wells have been blocked with 1% BSA. Platelets isoiated freshiy frem human

citronylated blood have been added simultaneously with fractions derived from
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15 Purification of a naturai inhibitor
The inventi&n used saliva collected from H. medicinalis which is known to contain
a number of bicactive proteins such as hirudin, elastase inhibitors, collagenases
and platelet aggregation inhibitors such as calin (Munro, R. et al..; Blood
Coagulation and Fibrinclysis, 1991, 2, 179-184) and LAPP (Schaffer, LW. et al;

0 Arterioscler. Thromb., 1993,/13, 1533-1601). Besides this characternized proteins
the majority of the roughly| eighty oroteins detectable by SDS-PAGE are still
unkown. In the present inventicn the fractionated saliva and the screening
strategy as described in Example 1 was used in order to screen for the novel

proteins that interferes diregtely with platelet collagen interaction.
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Separation of an adhesion|inhipitor activity from raw saliva turned out to be a
critical task, mainly due to the irreversible loss of most of the adhesion inhibitory
activity in the first chromatographic step. Additives such as 12% ethanol and
divalent cations as recommended by Munro, R. et al did not improve the situation.
;0 However the high salt concentration of the saliva in combination with the low
overall ;_;rrotein._ concentration (190-250 pg/ml) asked for an initial concentration of
buffer exchar{ge step. Thus sevefal strategies for enridhment. concentration or

buffer exchange were explored. Traditional dialysis led to the complete loss of
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In order to express Saratin gene in mammalian cells such as COS or CHO,
20 Saratin gene was cut from|the vector pCR Script SK(+) using Xhol+Xbal and
cloned into mammalian cell|expression vector pCl-neo (Promega). pCl-neo was
chosen because it containg T7 and T3 promcter for in vitro expression and
neomycin resistant gene for G418 selection, and can be used in both COS and
CHO cells. |
25 In addition to the signai "sequence and mature protein sequence, the inser
contains a Koz. sequence gt the 5'-end for effictent translation and the his-tag
MRGS(H)s at the 3-end |(C-Terminal) for detection of protein expression,

purification and concentratign. The plasmid canstructure was named pNC-31.

50  pNC-31 plasmid DNA was Used for the transfecticn of COS cells. The COS cells
growing at log phase were washed twice with PBS and dissoived in PBS at a
concentration of 1x107/mi. Then 12ug plasmid DNA (less than 50ul in H,0 or TE

buffer) was added in 0.7-0.8 mt COS cells suspension and mixed in- a
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20 The corrresponding PCR product was cloned into the PCR Il Vector (Invitrogen)
and sequenced. Then the Melitin — Saratin fusicn was cloned into the pFastBac
vector using the restriction sites S'BathI and 3'Kpnl resulting in pTD13 (Figure
4). Generation of recombinant baculoviruses and Saratin expression was
performed with the Bac-To{Bac Expression System. The donor plasmid pTD13

25 was transformed into DH1€JIBac competent cells which contain the bacmid with a
mini-atfTn7 target site and|the helper plasmid. The mini-Tn7 element on the
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presence of transposition proteins provided by the helper plasmid. Colonies
containing recombinant bagmids were identified by disruption of the lacZ gene.

30 High molecular weight mini-prep DNA is prepared from selected E. coli clones
containing the recombinant bacmid, and this DNA was then used to transfect

insect cells. Detailed descriptions are included in the instruction manual of the

expression Kit. R
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expressi Bramgde® pRG72 (Figure .tural gene of Saratin fused to the ornpA
| eader into WB110 conpetent cells. Cells have been n grown to md-1|og
phase. 1 hour thereafter the be clearly detected. Construction of the
Bacul @ I NS ' ssiopn.of Saratin i the
Bacul 0 \Eip%éléjx%@gégll on sgénéﬁéﬂ]gﬂgégﬁ %&@ﬁ G?W'Flfsaw Jessi on _
System from G bco Life Technol ogi es was used- To get a selection systemthe

Honeybee %l n | eader sequence was fused to the Saratin gene and to
i nt r oducld lntaiet peheyan IS8ay. WO%W%@IOQ& iKparfusae theiughl &paERe!

reactio p 3 pr| nmer 08. 20 The
corrresg%er{l\glsch%‘é%geproguct Wa'S % (ye. %%tgﬁt&h%f %@E@lg{% G 1Ml a@?rﬂ]\ﬂoﬁ%en)
and sequemasdlipsThemddrhaigh ishiear- fIGar adifuldtifg QR YRS %H@ﬂsﬂ c‘o'ﬂHﬁlohE‘F
pFastBac__vector using the restriction sites 5 BanrH and result ng

in pTe1397gNglly Sesﬁﬁlbe@l’s{cﬁ%‘ﬁf S@In @te%ldlﬁftﬁthaﬁﬂzba‘kaﬂ%\ﬂﬁeu%’s? BnHuBmmat i n
Syst The d
ol o . SRcHER) AR R U SR SHBIERS [ RhcTinel. atRkS R asont ai n

t he bacnggrayethoato nileaned tJlag ta@@@’sx { {(@ 8aiH kh%ﬁﬁﬁjo%trplaasrg{&chﬁgﬁ .
n

mni-Tn7 el enent on the donor |plasm d ca transpose to the m ni
target sarerush. Ceyensipsi welenstored ipPBSeatct? Mbvemigieposi tion proteins

rovi ded er a d.|..Col oni e cont ai ni ng reconbi nant bacm d
vere i deht %sm @E E@iwﬁmnu%pﬁﬁka g R R Nen Boletula WRIOEL arRaT G ht
m n -Br eg &pﬁﬁ
reco |nant bacm an

i Gimin o8Rik feithohad IlePaRitts 86 |
Det ai | edpeRsimspPhteEi e:oltwd 4

tigh Weke t f
expr essi on kit. 17 2003 00/ 56885 o! FpbitEg o8 EQVVE@I’[pé) 36% per

coverslip) and incubated for|10 min in a humid chamber at room temperature

before being inserted into the perfusion chamber. The biocod was allowe& to
perfuse through the champer (at 37°C for 5 min at a shear rate of
20 1300s™)
Subsequently, the coverslips| are removed, washed in PBS and fixed in 0.25%
gluteraldehyde for 30 min., and thereafter stained with May-Grinwaid Giemsa.
Figure 9 shows a typical expamle. Extensive coverage with stained platelets is
seen in the untreated control surface. A comparable surface pretreated with
25 Saratin shows dramatically| deminished (by 80%) platelet binding. Platelet
adhesion was quantified with a light microscope as shown in Figure 5
(magnification x 1000) coupled to a computerized image analyzer (Leica). Results
were expressed as the percentage of the surface covered with platelets and
platelet aggregates.
30 Comparison of saliva inhibitgry activity has been compared to purified protein as
demonstrated in Figure 6.| Platelet adhesion on collagen type I coated
coversiips at a shear rate of 1300 s-1 with crude saliva (#616) produced an

inhibition of about 48% compared to control. Purified protein (#507; Saratin)
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denonstrated in Figure 6. coverslips at a shear rate inhi biti n Bi- ﬁmut-
48% co dem ni shed (by 80% platelet binding. Platelet ith a | ghg

m crosco%@?sﬁégom in Figure 5 d to a conputerized i nage anal yzer (Leica).
Results ventagé of the surface covered with platel ets andPGHERMIRTtY has
been conpared to purified protein as~ Rlatel et adhesion on col | agen type
'l coated )f 1300 s-1 with cryde saliva (#616) produced an rfnpared to
control . Ap@licatied qfr andiSaratim eanticsdyafarndetectioCAR2008n VIl 1 888e 033

PCT EPOQ. . de si,r d.a.teduction in platel et deposition of about 81%
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i ncreaseqritibotydese BeRANUEBH MEMRREeMiohh Réﬂﬂ-dutcﬂ?geﬂééﬂt pgﬁém‘?éd Py fied
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sera mriDﬁgmq@%réggbgpg UWha  hi gh titered reagents were avail able for
further screening. Additional antisera becane avail able when the peptide
sequence of the conplete protein was available and three synthetic

pept i des Bxarspbedd synt hesi zed|(am no-acid 15 sequence 83-103, 13-30,

58-469) coupled to KLHwith a standard |inker procedure and used for
i mruni zation. Three sera directed to an N-term nal peptide segnent and two
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titered i mmune sera avail able it has been possible to establish and use
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were. msg}ggnﬁigtrtgr? lEiit)n%%dprcér%rpatreod ttgeu%méd%gg ZSOa?'g’tin. Binding properties to
collagen have been identical. Futhermore experiments have been perfo'n'ned
using the biotinylated Saratin to cross-compete with unmodified Saratin, peptides,
20 saliva denved Saratin, complete saliva or antibodies directed to Saratin. Binding
of the varicus ,competitors” fo collagen has been tested by estimating the binding
of biotinylated Saratin using| a streptavidine-POD conjugate and ODB-substrate
reaction for detection. This |assay comprising biotinylated Saratin was typically
used for the estimation of| Saratin concentration in saliva (750ug/l), epitope
15 mapping of Saratin directed| antibodies, evaluation of bicactive Saratin, mutated
Saratin. In order to explore |the potential of the assay blocking as well as none

blocking anti-Saratin antibodies raised with specific Saratin peptides have been

used.
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Saratin concentration in saliva (750ug/1), epitope antibodies, _e €| uation
of bioactive Saratin, nutated |the potential of the assay bl ockffné h )
as none ies raised with specific Saratin peptides have been 1 7 OCT 2003 WO
00/ 56885 - 25 Exanple 13 PCT/ EP00/ 02117 Yeast expression vector and
expression 5 The pichia multi copy e?é'br ession system (lnvitrogen) has been
used typical exanple for |yeast expression. The construction of the
yeastﬁ&%@s@%ﬂw\/ector is shown in Figure 8. For generation of the
expression vector for Saratin the PCR anplification nethod has been used
to generate restriction ends (% EcoR 1, 3 Not 1) conpatible with the
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wei ght —gfSabagdes 12 000 +1 kD with the biol ogical activity of an inhibitor
of col | agen-dependent platel et adhesion. 2. A polypeptide of claim!]l
having an isoelectric point of |[pH 3.7 + 0.5 3. A pol ypeptide of claim1 or

2 avin i ' : f Wy s Se j 4. A
pol ypet YRS Bt PRIA L WA ARAD ot bn 2RB I sE T #8F S 1
NO. 1 H. ¥COpal ypeptide conprisiing an am no acid sequence according to claim

4 whi ch is at |least 80%identical to the am no acid sequence of SEQ ID.
NO. 1 over its entire length. (6. An isol ated pol ynucl eoti de encodi ng a

pol ypept i . ~h: 4 Aq | aphi Si. a DNA
Cecuonge grol8peptdt BBrsrding an Ahinaladth SEqBEhod dEC SR Sat Bl |

sequengeaieast80Ys ilahticabloythecdrmiio deidistqannodioh §E0.A0. WEPt oderief claim

1-5. 8. The pol %/nucl eotide of ¢laimwherein said polynucleotide conprises a
DNA entire length. -

6. An isolated polynuclectide encoding a poiypeptide of claims 1-5.
7. An isolated poiynucleotide cgmprising a DNA sequence of SEQ. I1D. NO. 2,
or a DNA seguence complementary to said DNA segquenca wherain sad

polynucleotide is encoding a pglypeptide of claim 1-S.

8. The potynucieotide of claim T wherein said polynucleotide comprises a DNA
sequence that is at least 80% identical to that of SEQ 1D NO: 1 over its entire

length.

9. An expression vector comprising a DNA sequence of claims 6-8.

10. A host cell comprising the expression vector of claim 9.

11. An expression system comprising a host cell of claim 10.




sequence that is at | east 80%identical to that of SEQID NO 1 o.y?g ftﬁ
entire length, 9. An expression vector conpr sing a DNA sequenc'e Cclz Is
6-8. 10. A host cell conprising the expression vector of claim9. 11. An
expressi on system conprising alhost cell of claim10. 1 7 OCT 2003 27 12.
A process for producing a pol ypeptidfe of clains 1-5 conprising a host of
claim10 culturing said host under conditions sufficient for the production

of sai d 19di ppegassder ancduangaepolygeptideof vhims i1de chrpmsidiea Fuki of ©

super nat ant 9{] @il | resi%ue g Ant i body specific for apolypeptide with
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phar mac i ; [FP=3 S QERY,Y o P ii I ti de according to

cl ai ns _éy%éﬁdgtad‘aé) %ﬁg;ﬁéﬁ%\gmggg %@gggéﬁﬁeﬁm@‘aﬁ% %"ﬁ&@? SHREMAtaRE ot g8l ef or e.
15. A phlresidmeecuti cal active agent of claim 14 for the treatnment of

t hronboenbofic processes 16. A pharmaceutical fornulation of clains 14 or
15 conprising additional drugs| wherein the additional drug is selected

f r om aspl3-i Antibedyespecilic foser relypeptideswith the aminmbrcidasaquenckaf8EQ. 17. Use
of a polipoNp! 1 dadaesidesibeiedf.¢cl ai s 1-5 for the manufacture of a

medi canent for the treatnment of thronboenbolic diseases. 18. Use of a

pol ypeptide according. to clainmg 1-5 for coating artifical surfaces. 19. Use

ol ot sy o o o
i . 0 S | . .
pol ypeptqlézfgjéai%z?@? trzli(;k?ﬂtAC)'JEJFE:‘%?&aER‘FE 5 g%ééér%?&@o‘?ﬁr%ﬁ PhEERENt tiReelone s ace 21. Use

of a polypeptide a cording to c¢clains 1-5 for covalent crosslinking to

modi fy said |lens material. 22. |Use of antibodies according to claim13 and
pol ypepti&d RBAGTACPIHiqa) actiug Apent of claimibddurtbedraginest detrumbbenbaiicai m 12
or atr 58%5 ject. 1 7 OCT 2003 28 23. A nethod for identifying Co
pounds I 1 TThi bit (antagoni ze) or agoni ze the polypeptide of claiml -5
by o serving the binding, or stinmulation or inhibition of a functional
response. 1 7 OCT 2003 WO 00/ 56885 9 SEQUENCE LI STING <110> Merck Patent
GrbH 5 JfR2d>-phpasracsutical fomudrtiog of claimssetd adh® sommprisingkdifenaitdrugSequence

<140> ér%ﬁ%%e%g&ﬁoﬂlgl drug is selected from aspirin, heparin or streptokinase or a
combination thereof.

17. Use of a polypeptide according to claims 1-5 for the manufacture of a

medicament for the treatment|of thromboembaolic diseases.
18. Use of a polypeptide accofding to claims 1-5 for coating artifical surfaces.

19. Use of a polypeptide accarding to claims 1-5 for madifying intraocular lenses
in order to lessen the thrombagenicity of the lens material.

20. Use of a polypeptide according to claims 1-5 for contacting the lens surface

21. Use of a polypeptide adcording to claims 1-5 for covalent crosslinking to

modify said lens material.

22. Use of antibodies according to claim 13 and polypeptide according to claim 1-

5 tc measure sampies derived from claim 12 ¢r a treated subject.




15 <170> Patentln Ver. 2.1 <210> 1 <211> 375 <212> DNA <213> ﬁrw
mediciriali 20 <220> <221> CD§ <222> (64) .(372) PCT/ EPOO/ 021 283
1 atgaagtatt tcttgatttc c tcctftgc ctcgcaagct tgctgatctc aactacttct 60
tcagaa gaacgt gaa gat 30du Gu Arg Gu Asp 5 aca gac ttc gat aaa tct
Thr AsoPheAsp Lys Sc: 20 35 aaa|aaa #8ca tgt tzc aag 40Lvs T -vs Thr CVs ?he
Lvs acggaacaaggaa: 3t ThrVal Asn|Lysd uCy 50 45gac caa gaa aaa ttt gt

23. A method for identifying compounds which inhibit (antagonize) or agonize the

polypeptide of claim 1 -5 by observing the binding, or stimulation or inhibition of a

functional response.




AsoG nd uLysPheVa' 65 aca gac :.gc gag ggt as 50Thr AspCysG u.d yLy 8CB gag
tca gat gaa qtt ga G u Ser AspGLuVal As 55 100 tgt tgg acg ttt tlaf (o 2803
aga aa %8% Cys Trp Thr Phe Tyr Ala Asn Arg Lys Tyr 10 15 ¢ttt aag aag
' CcC tc?v}ég'iw gac gaa tgc 156 Phe Lyg Lys Ser Ser Asp PEUEREYZHT Cys 25
30 acg gag tac tgc tac atc gtt [t!--t gaa gac 204 Th: Gu Tyr Cvs T,,-- T
ie Val ?he Gu ASp 40 45 ;ac _t: au_ gtc gr= ga_ ug- aa gag Tyr Tyr Asn
Val Vai AsSSEQUENCE QSTIN& 55|60 gtc gac gaa aac ttc Val Asp G u Asn ?he
70 gat gca get aat gcg Asp Ala Ay Asn Aia 9C gaa gat taa du Asp <210> 2
<211> 103 <KR12MeRRTPHR&2%BH Hi r udo nedi ci nalis acg gaa aaz tat ttg 300
Th. GQu Asr. Tyr Leu gra t ac et gac 340
3 <120> Protein for gckipng Pdlatelet adnesion
<130> Saratin Sequence
<140>
10 <1d41l>
<160> 12
<170> PatentlIn Ver. 2.1
15
<210> 1
<211> 375 - N
<212> DNA
<213> Hirudo medicinalig
20
<220>
<221> CDS
222> (64)..(372)
25 <400> 1
atgaagtatt tcttgatttc citcctttge ctcgcaagct tgetgatctc aactacttct 60
tca gaa gaa cgt gaa gat|tgt tgg acg tti tac gcg aac aga aaa tat 108
Glu Glu Arg Glu Asp|Cys Trp Thr Phe Tyr Ala Asn Arg Lys Tyr
30 : 1 5 10 15
aca gac TTC gat aaa LCL| Lttt aag aag tec tet gat cLt gac gaa tgc 156
Thr Asp Pne Asp Lys Ser| Phe Lys Lys Ser Ser Asp Leu Asp Glu Cys
) 20 25 30
33 ‘
aaa aaa aca tgt £©T¢ aag| acg gag tac tgc tac atc git Cit gaa gac 204
Lys Lys Thr Cys Phe Lvs| Thr Giu Tvrz Cys Tyr Il= Yal Prz Glu Asp
o 38 40 45
40 acgy goco aac aag gaa T3Y Tac tac aat gro 3ot gat g3t F3& 389 £za Iz
Tnr Val Asn Lys Glu Cys Tyr Tyr Asn Val Val Asp Giy Glu Glu Leu
S0 53 50
gac caa gaa aaa ttt gft gtc gac gaa aac thtc acg gaa aat tat tig oo
45 Asp Gln Glu Lys Phe val Val Rsp Glu Asn Phe Thr Glu Asn Tyr Leu
63 70 75
aca gac tgC gag g$gt aaa gat gca ggt aat geg gca ggt aca ggt gac 328
Thr 2sc Cys Glu Gly Lvs Asp Ala Gly Asn Bis 22z Glvy Thr Gly Asp
30 80 8t 96 95
gag tca gat gaa gut gap gaa gat taa 375
Glu Ser Asp Giu Val Asp Glu Asp
100
33
<210> 2
<21l> 103 =
<212> PRT
60 <213> Yirudo medicinallis




Gy ~r Ay Asp 95 3"+5 1 7 OCT|2003 WO 00/56885 2 PCT/ EPO010211E 7 <400> 2
Gu Ju Arg Gu Asp Cys Trc Thi Phe Tyr Ala Asn Arg Lys Tyr Tht7 @CP 280315
5 Asp h@v 1Y s Ser Phe Lys Lys Ser Ser Asp Leu Asp Gu Cys Lys 20 25 30
Lys Thr éii BRE Lys Thr Gu Tyl Cys Tyr Ile Val Phe G u PGFERIO2I45 40 45
10 Val Asn Lys Gu Cys Tyr Tyr |[Asn Val Val Asp Gy Gu Gu Leu Asp 50 55
60 Gn Qu Lys Phe Val Val Asp|@u Asn Phe Thr A u Asn Tyr Leu Thr 15 65
70 75 80 Aspoa®®yg8 G u Ay Lys-Asp Ala Gy Asn Ala Ala Gy Thr Ay Asp GQu
85 90 95 20lL&aiupsny Giv ¥p CASprdE GhAsHe 100725 AsR106pg 3ys<PdA:l Fh23 <212>
DNA <213> Artificial Seque-‘nce 30 <220> <228> Description ofl3A tificial
Sequence degenerate _ ori <400> 3 35 argarrrgn ar ayt gttg ac <220> >
e 51088 Fraoisn Lup £ el s & S Bes GLptTDRVEf A
"tOfi c_al Sepuence: degenerate |45 pri riér 02 <400> 4 gar &Srma g aryaytgctg
ac 30 55 <2103, 5cys she Lys Thr|Glu Tyr Cys Tyr Iie Val Phe Glu Asp Thr
35 40 45
10 '
Val Asn Lys Glu Cys Tyr|Tyr Asn Val Val Asp Gly Glu Glu Leu Asp
50 55 60
Gln Glu Lys Phe Val Val|Asp Glu Asn Phe Thr Glu Asn Tyr Leu Thr
13 85 : 70 75 80
Asp Cvs Glu Gly Lys Asp|Ala Gly Asn Ala Ala Gly Thr Gly Asp Glu
gc 30 93
20 Ser Asp Glu Val Asp Gluy| Asp
100
25 <210> 3
<211> 23
<212> DNA
<213> Artificial Sequence
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<223> Description of Artiiicial Sequences:degenerats
primerCl
<400> 3
35 gargarmgng argaytgtig gac 23
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“Z1l» 2C
40 <ZiZ» Ohe
<213» Ar=ificial Szguence
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43 primerQ2
<400> 4
gargarmgng argaytgctg gac 23
30
<2i0>» 5
<21l> 24
<212> DNA
<213> Arcificial Seguence
33
<220> .
<223> Description of Artificial Seguence: primer(3
<400> %
60 gcatcgatgg aagaacgtga jagac 24




<2' ' > 24 <212> Dt4A <213> Aftificial Seau nce <220> <223> riptiqn
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