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effects of vascul ar-associ ated di sorders such as stroke, heart attack, and
artheroscl erosis are thought to be caused, at least in part, by the

i nappr opMOaate+/11989geri ng of a vascular inflammtion and repair  response.
The vascul ar i nflammati on and repair response involves adhesive 15

i nteractions between various cell types normally found freely circulating in
bl ood. Exanpl es of such interactions include those that can occur between
pl atel ets, | eukocytes and the inner wall of blood vessels (i.e., the
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factor (VW) present on exposed vessel subendgthelium In addition, 20

pl atel ets adhering to the vascul ar endot helium can bind and capture freely
circulating platelets via VvW--nediated tethering, enabling thronbus growh
t hrough successive |ayers of platelets. The GPlbct chain of the GPlb-I1X-V
conplex can also facilitate the binding of a-thronbin to the platel et
surface, enhancing the thronbin-nedi ated cl eavage of GPV and

prot ease-activated receptors (PARS). 25 In contrast, |eukocytes can adhere
to activated endotheliumeither directly, or indirectly by first adhering
to VWF-inmobi | i zed platelets. In both instances, |eukocyte cell surface

ol eqyl es that bind to either the selectin or integrin classes of adhesion
receptors nedi ate these adhesion events Leukocyt e-pl atel et adhesion is

t hought to occur, in part, @Hﬁﬁﬁ&?ﬁ‘ kocyte surface
integrin nol ecule Macl and ﬁ?kﬁg%b conponent o J gpplatelet surface
GPI b-1 X-V Conﬁkeeaélete%oﬁ(é@ﬁ%&&%/v%&&ﬁﬁ%soc ded 3 ﬁ%&hwf&é@é GihPhralll §ht!r bances

such as atherosclerotic plaque rupture or ani ca I'njury, €.g., such as
t hat cau g!éleﬁr@yle@mg prgshoaght yo begpesad, apleast elrpeﬁ,tby thean@pr@pmtmmg oY/ peasenlar

d
2283 ﬁu F;??ag‘fﬂ RG] 51d cﬁﬁ&g?é%se OFhe $AsEARTHE a‘%Hxlf lr?spﬁ]spln@ %sea‘iiﬁes%”

lon site an I’OVI
substlfat éderiggionohrtveanvirives ceﬂ’ﬁfpiesmmmliyrfmlualtﬁedm cmcfulaltlemmd:dx;oﬁeﬁxammesrptf equI ets

interactions include those that can occur between platelets, leukocytes and the inner wall of blood

vessels (i.e., the vascular endothelium). Under conditions of high fluid shear forces, platelets adhere
to the endothelium via an interaction between the glycoprotein (GP) Ib-IX-V complex on their
surface and von Willebrand factor (vWF) present on exposed vessel subendathelium. In addition,

20 platelets adhering to the vascular endothelium can bind and capture freely circulating platelets via
vWF-mediated tethering, enabling thrombus growth through successive layers of platelets. The
GPIba chain of the GPIb-IX-V complex can also facilitate the binding of a-thrombin to the platelet
surface, enhancing the thrombin-mediated cleavage of GPV and protease-activated receptors
(PARs).

25 In gontrast, leukocytes can adhere to activated endothélium either directly, or indirectly by
first adheﬁng to vWF-immobilized platelets. In both instances, leukocyte cell surface molecules that
bind to either the selectin or integrin classes of adhesion receptors mediate these adhesion events.
Leukocyte-platelet adhesion is thought to occur, in part, via interaction of the leukocyte surface

integrin molecule Macl and the GP1b component of the platelet surface GPIb-IX-V complex.
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5 leads to the | ocal production of factors including, e.g., mtogens, :
cyt oki nes and chenoki nes, causing the further undesirable progression of a

vascul ar di sease. Therapeutic pol ypeptides includi-ng a vW-binding region :
derived from GPl ba have been described. One such pol ypeptide is based on a'.
sequenc¥OdWARBOH ng two amino acid substitutions (G233V-M239V) in the ami no

acid sequence of wld-type n GPlha. An |g fusion protein 10 cqontaining °
290 ani no aci ’agﬂs%?lsettﬂga%@?’rcg%g‘?‘fnﬁﬁ’sﬂ‘f E\?\?@ﬂ??‘%e(ﬁ?tﬁd’ll%ﬁ&l’ of mteg‘?faglcaari ant -_
(named ofkR2Y- b@h 20that Aissd Y¥RsdgRPlasty, FRenDp G menS QRRIPIINGMhS bypabd YrodEB@sd, S . i
RE{"; SUVWMARY, OF THE | NVENTI ON The jnyention provi des inproved
gl ycopr ofSgieRIq qﬁﬁ“%‘?ﬁ%ﬁ@%’ﬁ%@ﬁﬁ“g@gte{eﬁﬁn acEnpatsptg ""’é‘"é’lariaﬁ@}‘ Srenti ¢ agents

for treaphbde MaripkladlicsiHt SBEERS For ohOanblet. TUR aENRARESEASikodyRtS anBylitaRsS Show
15 decreased aggqrcegatl on, enhanced stability, decreased binding to thronbin,

or twd oleadsre the fcakiiresdyetiongf fHgtorsindugdingons . MEeecny £yteliees and chemokines, causing
gl ycopr o&lgiﬁ_th Nop-lsl4 %Igiéﬂagrg&;&%@gva@g}éég%?%g_des is as a fusion protein to
ul ar n W

treat vasc condi ti assocl ate vascul ar inflanmmation, thronbosis,
at her oscl er osj : DL Asty - ted; : ’ , the .
pol ypepti de ﬁhﬁﬁg&@ugf’ﬂ% %égma I %%?ﬁ%ﬂdﬂq%ﬁ%&?ﬁ%}g%ﬁﬁ@@thﬁ%&% bi ndi ng:
20 to al pdvaitethr Onduph pilyreptplelistmegitonceseduiaade comtaihingl s dnkigo svat wbaltitynoccurri ng’
am no acj . of human, GPl ba( SEQ.I.D NO 1 a | ypeptide, terned -
1o 3T BERBT St e e o s ot O R R ERERPERY 235V and
IVIZ|39\1’0 I e baitainigs 190 ainhi® aaids B0theSitdceHalg) eWFehiRfingSlotdaindf WG vatiant (MAhed t he ;
pol ypept i inds. wth low.affinity to thronhin, nore thronbin is nmade
avai | abl Qgﬁ’ag‘lgtoi%ﬁ?&%mf’ﬂ?%tc?ré’ Ty Y 87%¥abl e bl eeding in a subject isf
m nim zed. Exanples of polypeptides 25 that show reduced thronbin bi ndi ng E
are pol ypeptides that include one, two, or three of the amno acid B
substitutions Y276F, Y278F, SUMMARY &F BHEANYENIEONve vari ant thereof, £
relative to the amno acid sequence of SEQID NO1 or SEQID NO 2. In sone:
enmbodi ment s, THgdnventniporyidss infrinevep glyyapeqitin-fex vagart puigpeptidas dianare vefi as
aggregat i,on _of. a | ypeptide that includes th mn ci d. sequence of human
S20 | b NPt GeaftTos R iy Mgl S g T bt A6 BB BE LAY oot cased.
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properties. One use for the glycoprotein-Ibo—protein variant polypeptides is as a fusion protein to
{reat vascular conditions associated with vascular inflammation, thrombosis, atherosclerosis, and

angioplasty-related restenosis.

In one aspect, the polypeptide binds with lower affinity to alpha thrombin relative to binding
20  to alpha thrombin of a polypeptide that includes the naturally cccurring amino acid sequence of
human GPIba(SEQ ID NO:1) or a polypeptide, termed GPIb2V (SEQ ID NO:2), which includes the
amino acid substitutions G233V and M239V relative to the amino acid sequence of SEQ ID NO:1. (
When the polypeptide binds with low affinity to thrombin, more thrombin is made available for
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thrombus formation, and undesirable bleeding in a subject is minimized. Examples of polypeptides

25  that show reduced thrombin binding are polypeptides that include one, two, or three of the amino
acid substitutions Y276F, Y278F, Y279V, or a conservative variant thereof, relative to the amino
acid sequence of SEQ ID NO:1 or SEQ ID NO:2.

In some embodiments, aggrepation of the polypeptide 1s lowered relative to aggregation of a .
polypeptide that includes the amino acid sequence of human SEQ ID NO:1 or SEQ ID NO:2. In
2
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An exanpl e of a polypeptide that shows decreased aggregation is a

pol ypeptide that includes the amno acid substitution C65S, or a
conservative variant thereof, relative to the am nqg acid sequence of SEQID
NO 1 or SEQID NG 2. 5 In some enbodi nents, the polypeptide is nore

resi st antwo goopitoogol ysi s than a pol ypeptide that includes the amno acid
sequence of SEQ ID NO'1 or SEQ ID NO 2. An exanple of such a polypeptide is
a pol ypeptiosie empedimends; decrrased apgiesatier) ig obsatysd fhripg sgmhepis sfhe pdypeptidedmzeslvat i ve

variant t i ] i : : or SEQ
B NG 2. Exaatipl o £ bael i B b B b S S IR ARRED o o ng

am no aci canyezpsihrsbstittion €655 of 2 eonseorative wantitheseof, gelative taihe aoingefidiseqeamgence of
SEQ | D NO ) W YAMF, Y276F K237V, Y276F C65S, Y276F Y278F
Y279F, YZ%E%Qﬁgg'igE%%gé\fand Y276F Y278F C Y279F K237V C65S. The

pol ypeptides o ' [,.O [ OVi f UsLQn. t ej B

xampl & the oS sHBHERkNS Bt ReepuP S B R R i MRk AR o0

pol ypept i desludeonigransnmnagidseqiceasit SBQ die NohordBEQID H6:29| Arcopmeleef such ba

pol ypeptide,variant, |inked.to a second pol ti n sonme enbodi.ments,

t he second p8F t’g@ﬁtaip&h’pff‘pélgﬁg’dﬁdeﬁﬁ}fet%%c{% .“%f%?‘% ng?%@}r or § WIS VB ment s,
t he secondhgedfyplatre to ehe ainitlatid eSuadce bESEY ITANOSIGrGEQAD M2 nmunogl obul i n

pol ypeptide. Al so provided by the invention is a nucleic acid encoding the

gl ycopr ot ei n- | Baanvaési o militablp pblyjeiixdes ahe thoasthutale the follewing bminoeil kauard nmet hods

of expressi the gl ycoprotein-Il.ha varia 0. nol t] j
gl ycogﬁoot el -lpﬁlﬁns\fglia “éfﬁgthﬁ(ﬂ“y‘ﬁé‘ FWB‘-"@F\BQ%@Q}@D Hg)cll %%Ege{t)ﬂﬁ%g?f‘ﬁ% YA0&ht i on
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(!ru5| on p_ol,gzoeﬁi(:gde as well —as a vector containing glycoprotein Iba fusion
pol ypeptid 78 éﬂ\{ﬁﬁqﬁ.‘lcl ei ¢ acids described herein, ( and a cell
containing the_vectors, or nuclei ¢ acids descri bed herein. A so provided b
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e.

pol ypeﬁjt:i e | eukocyte is contacted in an anpunt sufficient to inhibit
adher ehte ghcoprnisinleq RPrBepideyadant, iakddito b spgprditolipeilgelnspmg probddepentssthect | t he
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anount of iacludgh std@ptraot@omotleh ibugobuipgioppegiidede. 3
Also provided by the invention is a nucleic acid encoding the glycoprotein-Tba variant
polypeptide, as well as vectors, cells and methods of expressing the glycoprotein-Ibo. variant
20  polypeptide using glycoprotein-Iba variant polypeptide-encoding nucleic acids. The invention
additionally includes a nucleic acid encoding a glycoprotein Iba variant fusion polypeptide, as well
as a vector containing glycoprotein Iba fusion polypeptide-encoding nucleic acids described herein,

( - and a cell containing the vectors or nucleic acids described herein.

Also provided by the invention is a method of inhibiting leukocyte adhesion to a biological
25  tissue by contacting a leukocyte with a glycoprotein Iba fusion polypeptide. The leukocyte is

contacted in an amount sufficient to inhibit adherence of the leukocyte and the biological tissue

In another aspect, the invention provides a method of treating a disorder associated with
platelet activation. The method includes administering to a subject an effective amount of a

glycoprotein Iba fusion polypeptide.



WD 2004/ 111089 Al so included in the invention are pharnaceuti cal

conpositions that include glycoprotein Iba variant polypeptides, or
gl ycoprotein I ba variant fusion pol ypeptides. Unless otherw se defined, all ;-
technical and scientific terns used herein have the sane neaning as :
comon| ywouagkan ssvod by one of ordinary skill in the art to which this

i nvention belongs. 5 Although nethods and naterials simlar or equival ent

to those descAlsbdiuialifihd iGamiol arephfthatctidal ConiositibhsaRat Aclutie gl opebtath Idohe ;
present invention, suitable nethods and materials are described below. Al i
publ i cat V&iEt PobRERtdes, apgyIopRicindRS Yarisat fasierspolypsefidst-her ref erences mentioned
herein are incorporated b reference in their entirety. In case of
conflict, th&ﬁ?%@ﬁwn@epiééeﬂi lgecheipal apdyeienbficigmeansdherdmmbrye thisppe control .
In addi tmﬁﬁn%zﬂ%mmtoﬁlg heotool B BT ordfAE) RUBHTR:GR 186 Rich Iiditen@bd Mo 8! ¥ and
not intended to be 10 limting. Qher features and advantages of the :
i nven®i odltpush nisthodppdmentarials siowt ¢ieqiivldnbiei thaye descralied dgreingebayspd indhe  and
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show ng P%h?egi%ﬁe%%%(?? ﬁégrega c%&k@?’gﬁgﬁe@%cetl n-1 n&t@céeésof n%ﬁdrr%rll&%l allflel et
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is a graph.showi ng inhibition of platelet function by GPlb/290/2V-1g and
GPl b/P90M™FF-1g in a canine nodel of coronary thrombosis assessed by

PFA-100. 25 Oladritdats Lda@Rhidds ONheOmvditen WMENDb4bht fromGhy/ e0ewiaE Bbthiled
| ba-derived pol ypepti des with decreased binding to al pha thronbin, decreased:
aggr egat 6P/ BE HoAPedd®d resistance to proteolysis according to the { ¢
invention are useful as therapeutic agents in, e.g., treating various
conditions that benefit by inhibiting binding of activated 4 4 1

I5 BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a graph showing inhibition of GPIba chimeras on ristocetin-induced human platelet
aggregation. Shown is light transmittance (y-axis) for wild-type GPIba (“Normal™), and GPIb-Ig
WT, GPIba-290/2V-Ig, GPIba-290/2V/FFF-Ig chimeras.

FIG. 2 is a graph showing the antithrombotic efficacy of GPIba chimeras in a canine
20  Folts’ model of coronary thrombosis (y-axis: LCX blood).

FIG. 3 is a graph showing inhibition of platelet function by GPIb/290/2V-Ig and
GPIb/290/2V/FFF-Ig in a canine model of coronary thrombosis assessed by PFA-100.

25 ’ DETAILED DESCRIPTION OF THE INVENTION

Glycoprotein Iba-derived polypeptides with decreased binding to alpha thrombin, decreased

aggregation and/or increased resistance to proteolysis according to the invention are useful as

therapeutic agents in, e.g., treating various conditions that benefit by inhibiting binding of activated




WD 2004/ 111089 platelet cells to vWF on vascular cells. In sone enbodi nents,
t he pol ypeptides are provided as fusion proteins. The protein variants of
the invention with decreased thronbin binding advantageously result in
decreased bl eeding. Binding of thrombin to the platelet GPlba receptor is
necessarxyégﬁhﬁggg;lng 5 Thronmbin binding to a therapeutic soluble GPJb
can augnen ée |ng in vivo by sequesterlng thronmbin away fromthe platelet

GPl b d t nb d t Th
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avai l abl e ﬂlﬂonp‘rbtemact with the platelet IBa receptor, which in turn pronotes

clotting. A suitable polypeptide includes an am no acid sequence with one to

15 amino aci d TBe muieBitviatiatits cinig, invdstiontvithniscredsed hfo@ibis Kifding A atdgydisly Gesalfi No

acids in th re?i %n ‘%Ee]t ween, and incl udi ng am no acids 65-279 of a

natural |y "6 SAilpeminpreliingps HBRBRG; He BlatflreHED  Strshifr i Recsiey fascloting, 1,

bel ow, sor mo;ﬁﬂi@bmahg AU PR oMb €98 &Hhﬂg%eﬁ%&d&g%ﬁ% sbquestEAON 1N SEQ
o}

ID NO 2, below. In one or m)re enbodi ments, the polypepti'de has one or nore
of the fO|¢IGWbW@W31§ffi3mIﬂ!eIPé@det@P;ba thagpier. thk fqdmmgﬁhmnﬂm-mgucbé)platblpha t hr ombi n

relatlvet i d tht 1 | udes the
i no. ot AR 1 e AORbOY R ooy BRI BRI e el

aggr egat i mailabkeli@intevaet ¥ith thg gl BElBuGecepbr, azhnﬁhxytnﬁnirmd@est&lmﬁngt ncl udes the

am no acid sequence of SEQID NO1 or SEQID NGO 2; or (iii) increased
resistance to prsﬂittze;m}gogips;otiﬂeinalhﬁewnhxﬁinaa@d)ls@qpajaébvﬂﬁoﬁd“taus hiiab bdés the am no
acid sequence aof SEQ ID NO 1. or SEQ | nQt . Wi shi be bound
by thelg) St Sf‘t“i“gnsb‘gﬁl%né’%ﬂ mSRLpnSTHELE t‘b‘?”&‘ﬂ‘é?“t“ilsé’%m‘ﬁ ‘15‘3?%% ﬁ"‘{llﬁ‘é}u 2H resul ts
of substi talﬂiﬂo%ﬁs 81-21PE0LABFally RS HuRal BRTLRQFEE RighdRe SRAHEREY Y the

GPI B2V variant (SEQ 1D NO 2@3 The change fromcysteine to serl ne residue at

posi tion 8¥:libelew, 01(%‘515)\’811% b2¥, wh?ﬁ?wwwseevena@@ﬁ@wtm ¥ NO% GPI ba

mol ecul e, burawparoh& EUh&E oAl bEdiRGhs2ihE s&%@ﬁ&%& o e dr AR fato%f‘g%%m{fége (1)
tyrosi ne residues found at posifions 78, and 279 in the wl

sequence arweer adiniabinging B’@éﬁhp ﬂvamhnateia@waﬂmb;ndmd@ flpleacthrogbin pf f mlm@ieﬂ@t V\:hl ch
createg ari'n Ok GmBb %8? Eéﬁﬁén@é bfGumB §E(§?ﬁ) e Ws‘a@bl%ﬁ\l@-bp@?low &%%&Rﬂ)ﬂ

Sel ective elimnation o ese tyrosine residues by converting
phenyl al am¢1m‘-e/e tc(agg@g?tlovzb%@lypﬁb‘ﬂmﬁlat apldde\@l?cglﬁummgitae‘Huﬁme@ﬁQIﬁQﬂ@mle@ bi ndi ng

to al pha qﬁah ( \Vay:. ile
retaini ngtS? ‘F? e@??%ﬂlgghﬁlg?sﬁ‘gkl Wf)p} %e‘ﬂ/@% rﬁlgﬁ%ﬂgggwﬁgn&%% st tﬁtqé\é(;n at
posi ti on 28howcidlseqreseenSEQ N of SEQ IBING:RIi s site during the reconbi nant
producti on

While not wishing to be bound by theory, it is believed that these properties are based on the
20 results of substitutions at targeted regions in the polypeptide sequence of the GPIB2V variant (SEQ
ID NO:2). The change from cysteine to serine residue at position 65 (i.e., C658) leads to inhibition
of aggregation of the GPIba molecule, in particular during a recombinant production process. The
( tyrosine residues found at positions 276, 278, and 279 in the wild-type sequence are normally
posttranslationally modified to sulfotyrosine, which creates an anionic electrostatic interaction with
25  alpha thrombin. Selective elimination of these tyrosine residues by converting them to phenylalanmine
{(i.e., Y276F, Y278F, and Y279F substitutions) reduces binding to alpha thrombin (Marchese et al.,
J. Biol. Chem. 270:9571-78), while retaining the desired binding to vWF. A lysine to valine
substitution at position 237 will prevent proteolysis at this site during the recombinant production

process.



process. 5 WD 2004/111089 A 290 am no acid sequence fragnment of a naturally
occurring human gl ycoprotein Iboc chain is set forth bel ow

HPI CEVSKVASHL EVNCDKRNLTALPPDLPKDTTI LHLSENLLYTFSLATLMPYTRLTQLNLDRCEL
TKLQVDGTLPVLGTLDLSHNQLQSLPLLGOTLPALTVLDVSFNRLTSLPLGALRGLGELQELYLKGN 5
ELKTL PR bob T ldeEKL SLANNNL TEL PAGLLNGLENLDTLLLQENSLYTI PKG-FFGSHL L PFAF

L HGNPWLCNCEI L YFRRW.QDNAENVYVWKQGVDVKAMT SNVASVQCDNSDKFPVYKYPGKGCPTLG

DEGDTDL YDYYPEEDSEGRIYRid S5nbotNRehdof ' f

GPl b2Wari ant i s provi de%égel OWAE% SE%B%S%% %?gﬁﬁ%qﬁ\%rsﬁeglnl?&%mal so ¢
di scussd8isat fHrivdeloRt ent application publication number 20030091576, and its
counterpart WO 02/ 063003. :

HPI CEVSKPASHY WWH?REWB&W&W@F@VWR?E :
TKLQV, GTEPE SINECER AT S ERIRE RSB ERL FRG! %’F&ﬁ@N 'j
ELKTLPPGETRTERE ARRE & 0 EZ; |
L HGNPW G ln?' A S N

DEGDTDL FEDTEGDRVR ™Y I 2) ' some enbodi nent s, the pol ypeptl de
has no nore than 12 substitutions, insertions, or deletions relative to thi
amno acid s Far ﬁg@b 20 may
have 10, 8, '?ﬂé'%ﬂfﬁga&é Seﬁlév%aérg u’(bz’étl ta?%'%ss p%v%%r%%ll o%sssﬁg F%t%?]s §
r el al@ vevatiantidwdsoaliscuseddn U8 psienjuppicaticnfpuBkc@idnDubdBer 2008009 BEQ an®ithio 2. | n some.
enbodi nent s ptutions, insertions, or deletions are in the reglon
bet ween 3%*#8%@@@@@ hd 279, inclusive. In sone enbodi nents, the

|t00' ypep@@@ﬁsﬁ%cb é@ﬂm%fpﬁa Dbk ﬂﬁﬁb% H’PL»E‘E{T%'L%%LEED&&L bi ndi ”9
o al nce ofr
SEQ I D Mgy Lﬂ'f‘? m&%ﬁ I}i@%ﬁfst bsﬁ ;(Eeduced

bi ndi g BIGHRRLHBEDLY HQFLERBIENVRGHUEE RGN T ENGL sVl DB Wik yblRca@pIY ac( di
substi tu@gm@ﬁfazﬁﬁggp\fg@ﬁfm YZEQVip afo@iconservative variant thereof,
relative to the am no acid sequence of SEQID NO 1 or SEQID NG 2. In sone f

enbodi ments aggregation of the polypeptide is |owered relative to
aggregati on @f soine embodiments, the polypeptide has no more than 12 substitutions, insertions, or
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deletions relative to the amino acid sequence of SEQ ID NO:1 or SEQ ID NO:2. For example, it
20  may have 10, 8, 7, 6, 5 or fewer substitutions, insertions, or deletions relative to the amino acid
sequence of SEQ ID NO:1 or SEQ IDNO:2. In some embodiments, the substitutions, insertions, or

deletions are in the region between amino acids 65 and 279, inclusive.

In some embodiments, the polypeptide binds with lower affinity to alpha thrombin relative to
binding to alpha thrombin of a polypeptide that includes the amino acid sequence of SEQ ID NO:1
25 or SEQID NO:2. Examples of polypeptides that show reduced binding are polypeptides that include
one, two, or three of the amino acid substitutions Y276F, Y278F, Y279V, or a conservative variant
thereof, relative to the amino acid sequence of SEQ ID NO:1 or SEQ ID NO:2. ( |

In some embodiments aggregation of the polypeptide is lowered relative to aggregation of a
polypeptide that includes the amino acid sequence of SEQ ID NO:1 or SEQ ID NO:2. In some
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30 embodiments, decreased aggregation is observed during synthesis of the polypeptide in a cell. An
example of a polypeptide that shows decreased aggregation is a polypeptide that includes the amino
acid substitution C658, or a conservative variant thereof, relative to the amino acid sequence of SEQ

ID NO:1 or SEQ ID NO:2.
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pol ypepti de that includes the am no acid sequence of SEQID NGO 1 or SEQID
NG 2. In sonme 30 enbodi nents, decreased aggregation is observed during
synthesis of the polypeptide in a cell. An exanple of a pol ypeptide that
shows decreased aggregation is a polypeptide that includes the amno acid
substi t utwonedapiese or a conservative variant thereof, rtelative to the am no
acid sequence of SEQ IDNO 1l or SEQID NG 2. 6 | W 2004/111089 1In sone
enbodi ment's, t hgsdicd MRRReRE theSno ; j ' ;

BileRtS thepolRERIdE BShort Aktart®o ﬂBt}?&lZ%Q ﬂﬂifxiDaSprlr@ th§tE Q1D

pol ypeptide that includes the ami no acid sequence o

NO 2. An elaghifsdhegmingacii sgquepssiof DR IR HO:] er EQPH NP@ptAnkxanple p{elsa t he ami no

aci d subst j : . J L ] at | to the
i o aci & LR EP el B RRIRCIR (b A A5 I RE E B VTR 0

t he pol ypetbtreeferclativs iodeesimam agidisoprenmsiofl SEQ 4 &lttkoniBHON@:2t 0 10 ami no aci d
substitutions, insertions, or deletions relative to am no acids 1-290 of SEQ
| D NO 150r SE@ saneN@b2dimonts thedotipeitide inaludésea sininopeid séquerve withipmego déi d
substituti j . K237V,.Y276F 78F,.. Y279F 7 f

sui tabl e p%pjﬁ/%!é%? %%gu téornK% ufsﬁrg(sné’ ?rﬁigltea%esl\l}éefm{vggo %‘Pcf %\%ﬁ%%éﬁ%?%@g@ﬁgﬂs 8rquence
10 substi t8EQ OnNO:EL pevidedthbtat kelse orenif e aadiothcklegisstudensad CEEIPDWL76For SEQ

| D NO 2: Y%Z@E ’:{Z%S@ 37V, Y276F C65S, Y276F Y278F Y279F, Y276F Y278F
Y279F K237 d 3¥78F C Y279FK237V ©65 S. The invention al so incl udes
pol ypepti des wi.th one or. nor e..qg., 3 6 10, 15 or..nore am no
aci d substitut iégﬁgﬁf%ofggf%@%egggesagﬁq?g313?1}83?7@5?%g&ggpg]%mﬁggqugrga uences

i n addi® i ogubdtibuiibhs fehi€iseto dRrammaRoiddidugnd@f SEQI RONG:BEQ T 1I8EQ WB7dROY276FThese

el ude. ey GPLI0Z (SEQ BN 8) o L BIRE A DEOY Ry ST X (SEQ

HPI CEVSKVASHoEYNEDIKRSET ALPPDLPKDT TI LHLSENLLYTFSLATLMPYTRLTQLNL DRCEL
TKLQVDGTLPVLGTL DL SHNQLQSLPLLGQTLPALTVL DVSFNRL TSLPLGAL RGL GEL QEL YLKGN

EL KTL PPGLL TPTPHiElh&isidHNbIN-hEudA Ghik it diiviih lobd. GENSE ¥ Bl BKOBRGSHOL, PFAm 20
LHGNPWLCNCEI L YFRRW.QDNAENVYVWKQGVYDVKAMI SNVASVQCDNSDKFPVYKYPGKGCPTLG
DEGDT DL YD YAPPRESS BRI wolpsptines dersedyfom glopesptein IBo sequences in addition to

15  those corresponding to SEQ ID NO:1 and SEQ ID NO:2. These include, e.g., GPIb302 (SEQ ID
NO:3), GPIb302/2A (SEQ ID NO:4) GPIb/4X (SEQ ID NO:5), and GBIb290/1A (SEQ ID NO:6).

HPICEVSKVASHLEVNCDKRNLTALPPDLPKDTTILHLSENLLYTEFSLATLMPY TRLTQLNLDRCEL
TKLOVDGTLPVLGTLDLSHNQLOSLPLLGOTLPALTVLDVSFNRLTSLPLGALRGLGELOELY LKGN
ELKTLPPGLLTPTPKLEKLSLANNNLTELPAGLLNGLENLDTLLLOENSLYTIPKGFFGSHLLPFAF
20 LHGNPWLCNCEILYFRRWLQDNAENVYVWKQGVDVKAMTSNVASVQCDNSDKFPVYKYPGKGCPTLG
DEGDTDLYDYYPEEDTEGDKVRATRTVVKFPTKA (SEQ ID NO:3)

HPICEVSKVASHLEVNCDKRNLTALPPDLPKDTTILHLSENLLY TFSLATLMPY TRLTQLNLDRCEL

TKLOVDGTLPVLGTLDLSHNQLQSLPLLGQTLPALTVLDVSFNRLTSLPLGALRGLGELQELYLKGN

25 ELKTLPPGLLTPTPKLEKLSLANNNLTELPAGLLNGLENLDTLLLOENSLYTIPKGFFGSHLLPFAF

(7 LAGNPWLCNCEILYFRRWLODNAENVYVWKQGVDVKAMT SNVASVOCDNSDKFPVYKYPGRGCPTLG
— DEGDTDLYDYYPEEDTEGDKVAATATVVKFPTKA (SEQ ID NO:4)

HPICEVSKVASHLEVNCDKRNLTALPPDLPKDTTILHLSENLLYTFSLATLMPYTRLTQLNLDRCEL
30 TKLOVDGTLPVLGTLDLSHNQLQSLPLLGQTLPALTVLDVSENRLTSLPLGALRGLGELQELYLKGN
ELKTLPPGLLTPTPKLEKLSLANNNLTELPAGLLNGLENLDTLLLOQENSLYTIPKGFFGSHLLPFAF
LHGNPWLCRCEILYFRRWLODNAENVYVWKQVVDVKAVTSNVASVQCDNSDKEPVKYPGKGCPTLGD
EGDTDLYDYYPEEDTEGDKVAATATVVKFPTKA {SEQ ID NO:5)

35 HPICEVSKVASHLEVNCDKRNLTALPPDLPKDTTILHLSENLLYTFSLATLMPYTRLTQLNLDRCEL
TKLOVDGTLPVLGTLDLSHNQLOSLPLLGQTLPALTVLDVSFNRLTSLPLGALRGLGELOELYLKGN
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HPI CEVSKVASHL EVNCDKRNL TALPPDLPKDTTI LHLSENLLYTFSLATLMPYTRLTQLNL DRCEL
TKLQVDGTLPVLGTLDLSHNQLQSLPLLGQTLPALTVLDVSFNRLTSLPLGALRGLGELQELYLKGN 25
ELKTLPPGLLTPTPKLEKLSLANNNL TELPAGLLNGLENLDTLLLQENSLYTI PKGFFGSHLLPFAF C
LHGNPW.CNCEI L YFRRW. QDNAENVYVWKQGVDVKAMI SNVASVQCDNSDKFPVYKYPGKGCPTLG
DEGDTDL YDYYPEEDTEGDKVAATATWKFPTKA (SEQ | D NO 4)

HPI CEVSKY 2B BY$CDKRNL TALPPDLPKDTTI LHLSENLLYTFSLATLMPYTRLTQLNLDRCEL 30
TKLQVDGTLPVLGTLDLSHNQL QSLPLLGQTLPALTVLDVSFNRLTSLPLGALRGL GEL QEL YLKGN

EL KTL PPGELKAFPPRLERE TSIKARKN IFEINNATEL NGLENCDER LD )ENSEN T PKGFHEEERE L PRARA F

L HGNPW. CNEE] HRE R Eﬁm SRV RSNV ASTINS DR E PRAETREK BERFL FIRLG
EGDTDL YOREPERSTR ERNIKHIBFRALY SEOS D NO 5) 35

HPI CEVSKVASHL EVNCDKRNL TALPPDLPKDTTI LHLSENLLYTFSLATLMPYTRL TQLNL DRCEL
TKLQVDGTLPVLGTLDLSHNQLQSLPLLGQTLPALTVLDVSFNRLTSLPLGALRGLGELQELYLKGN 7 WO
2004/511089 .

ELKTLPP | N

ELKTLP? S M@ Eraiiler
DEGDTDL SeRAVENA

QATEYEYLENE N RELERA c ay ﬁﬁ%ﬁqu
U NPYTRL TGRSR Eb OV Be L s G L
GALRGLGELQELYLKGNELKTLPPA.LTPTPKLEKL SLANNNLT L AG_ L NG_ LDTLLLQENSL

YTI PKGFFGSHLLPFAFLHGNPW.CNCEI LYFRRW. Q:)l\lAEl\l\/YVV\KQJVDVKAVTSl\lVASVQ:DNS 10
DKFPVYKYPGKGCPTLGDEGDTDLYDYYPEEDTEGDKVR (SEQ I D NGO 1) | ycoprotein
protein vari drn8YORRIBYEIBVIHETFRbe Pravidedss part phasfugon pr@tﬂel AT expgpleex anpl e,

gl ycopro eﬁ?‘lb& ,Fqg%i&?m{, for
i nhi bi tlérllgdoggLer en %ﬂnﬂ] ggghgmt&bi%ég%fgg to ogl ca?é('t’Jﬂ i ssues, f:
such as lﬁlmle@x@ﬂpw@mﬁéﬂ b!abglmlassuwdmh hefor cmnprﬁhb \.fascmamsmdomepnmt'lém ns of the‘
inventio cl.ds eng din the usi rotel ns

| neob bor dpighbroE sPLE OGRS SPRERY 2 buSHFe bHE HrPiaahih B OB subj ect
t 0 i nhi binto mmamwcaacm;mmnmmmamsteregtqmmemtcemh:bitlaamltarg:amdbe(t\smhn as von -

or ot ci n- BIFePRESp P (B 5 BT evettd ot MORT A erER of Rrerid Pt b nai ng

SUppr esS@$coprotein Iba protein on the surface of a cell, such as a platelet. Inhibition of binding suppresses

RS e

glycoprotein Iba protein -mediated platelet aggregation and associated signal transduction in vivo.

20 The glycoprotein Ibo protein-immunoglobulin fusion proteins can be used to modulate the
bioavailability of a glycoprotein Ibo protein cognate ligand. Inhibition of the glycoprotein Ibo
protein ligand/glycoprotein Iba protein interaction are useful therapeutically for, infer alia, the

treatment of vascular inflammation and other vascular disorders associated with platelet activation.

Glycoprotein Variant Ibo Fusion Polypeptides

25 In various aspects the invention provides fusion proteins that include a first polypeptide ' (!

IS

containing at least a portion of a glycoprotein Iba polypeptide variant operatively linked to a second
polypeptide. As used herein, a glycoprotein Ibae "fusion protein” or "chimeric protein” includes at
least a poﬁion of a glycoprotein Ibex polypeptide variant operatively linked to a non-glycoprotein Iba
polypeptide. An "glycoprotein Iba polypeptide” or “glycoprotein Ibaw polypeptide variant” refers to

30  apolypeptide having an amino acid sequence corresponding to at Jeast a portion of a glycoprotein t
Ibo. polypeptide, whereas a "non-glycoprotein Iba. polypeptide” refers to a polypeptide having an |
amino acid sequence corresponding to a protein that is not substantially homologous to the

8



--glycopr.otein.lba protein -nediated pl atel et aggregati on and associ at ed
signal transduction in vivo. 20 The gl ycoprotein |Iba protein-inmunogl obulin
fusion proteins can be used to nodulate the bioavailability of a

gl ycoprotein Iba protein cognate ligand. Inhibition of the glycoprotein Thu
prot ei n | Vgarga/giiggooprotein I ba protein interaction are useful
therapeutically for, inter alia, the treatnent of vascular inflanmtion and

ot her VaSCLglﬁbprdleBﬂb(dﬁlbﬁznﬁ§§ O£ pratemAhatistdidénfieh @te debpryinlIBN polySdphed’ ot ei n
Vari ant |ba Fusion Pon@thldes 25 In various aspects the invention provides

fusi on pr otfEsementepdthatikdariyerirom thp pasre 956 diffsespt orepnisme oNithin meliepretein Bast a
porti on of akié HGERURLEcor tgﬂherel)ﬂ)gﬁ}cfeg%c\éﬁég BH 10 AR B Bldrddhlof ad IEESEih 0, 2

second pol ypept | cop el n usi on pro

"chinmeric prot Einr}) [ Hg&dﬂg choqr&giﬁtlbéxaiglo ﬁ]gljot%m c%fn;}?seg a?tpongfnﬁloglcalg

pol ypepti de variant operd%é 2 a non- copr ot

pol ypepts dexctivapottiph yLog y@b®tein Ibd@ rqcih ypepbthetembodimed] y/glrpprofeRiTho Tiiion
pol ypepti de varlant refers to 3Q a pol ypeptide having an am no acid
sequence cdFYERpORRTISHF teast o gdegieally agiyE pergppsef alygqpyfg%ket BPi§in- fipyet

pol ypept i denotid}@mBadfiment, I @ofth4a IS RESh Broieh?coﬂ@h%@ 8PkdsOifiree Bﬁfogfcﬁll)l Ltk

pol ypepti de having an amno aci d sequence corfesponding to a protein that
i s not subyorriens dlalgwcmmb(ﬂ@mmtemo“ﬁﬂnmtﬁeﬂ!@o@ﬁ@ﬂnlmw@ "gieyetu@@}’ buleithis| ba

i h diff
porypept i ad e Rl B ki b Gt AT B B Bt RF o o

or gani sif Wabﬂmaﬁac@inmamea @itlna gltac&pro&dmslbarpogp@hect MWhéisgl ty edgnofelcn: | ba
pol ypeptide can cqgrrespond to all or a portion of an Iba@groteln I n one

gnb odi ment 2°ids grodings %Yf@?fﬁtem%q B@‘PB ﬁolpﬂ?eatléﬁ fhe tgpnoprraliely dinkedemesns gy
ol ogi cal In¥clei 138 I‘:ﬂc&ﬁn@ﬂ’lé El?/&'ﬂro%fin ﬁa%ln%é?ﬂﬁ@&n@'ﬂ{k do? %Iy%p%t@h ﬁ:a ﬂoﬂ?éﬂﬁg her

enbodi nent, a gl ycoprotein fusion “protein conprises at
bi ol ogi cal Ifgse@mtfrw ipeachioters Toé na-gioppofpindbei molybtptidp ratbe ifused ﬂorﬂlqlétermmns)t her

enbodi nment , co t usi.on protein conprises at |east three
blologlcally ac mmeﬁ gwagmﬁm”@agoﬁﬁ?b%proteln | ba proteln Wthin the

f t the t t dicate that
the 1178t and s erws@%tn% ko RSP NG DAL HCBUE or ot

10 | east onadifisiAChbionts Fs OGhpleettle g&y&dpm@engibuqcﬁawnq:tr@blﬂ xﬂaiaaddmhmgﬂjaum to Y\hen
used to refer to nucleic acids encoding a_glycoprotein Thu fusion

pol ypept i d&STiipdon eptaindpwhigh the glyspproteik bg fﬁ%ﬁ%"tﬁlﬁ ataverces Fuerditethsci d

encodi ng 1 e RhidGARHRIGHTT 4 QA ARbIRERIIsAE:sGRELuERSs. Eh SkiYe PRtk ekd) | Da
pol ypeptide are fused in- frame to each other. The non-glycoprotein |ba

pol ypept i dé&cddsie the phrifiraiipntod gly¢reroi¢in beyfhsengprotein.

20 In another embodiment, the fusion protein includes a heterologous signal sequence (i.e., a
polypeptide sequence that is not present in a polypeptide encoded by a glycoprotein Iba nucleic acid)
at its N-terminus. For example, the native glycoprotein Ibo signal sequence can be removed and

(‘ replaced with a signal sequence from another protein. In certain host cells (e.g., mammalian host

cells), expression and/or secretion of glycoprotein Iba can be increased through use of a

25  heterologous signal sequence. A representative signal sequence is MPLLLLLLLLPSPLHP (SEQ
ID NO:). Another representative signal sequence is MPLQLLLLLI LLGPGNSLQL
WDTWADEAEK ALGPLLARDRR . (SEQ ID N(O:9). If desired, one or more amino acids can
additionally be inserted between the first polypeptide moiety comprising the GP Iboc moiety and the

second polypeptide moiety.



or Ctermnus. of the-glycoprotein ILba polypeptide. 15 In a further . ,
enbodi nent, the glycoprotein Iba fusion protein may be |inked to one or nore
additional noieties. For exanple, the glycoprotein Thu fusion protein. may
additionally be linked to a GST fusion protein in which the glycoprotein

| ba fusVOropdnoed n sequences are fused to the Ctermnus of the GST (i.e.,-
gl utathione S-transferase) sequences. Such fusion proteins can facilitate

the purifi catAduhiredric 8t MGOPprBieRI oF ﬂeb@«eﬁtibﬁ'cﬁf‘bﬁ%’r&fﬂ@éd’by stfdardreBiRMi B!

enbodlnent the fusion protein includes a heterol ogous signal sequence

(i.e., aPNAdreppigpesi Necldeavdsegueeneasarcolisg GBIbomolypentides, ps wellps thepayno agisl enc oded:
by a gl Y%a{?éngés%'f{heéet})%lgg&)ﬁh& (frl?%gﬂ varitht GEISa %klh)%gtraenus Fa%g cofitRIRN & tNE

native gl ycoprotein sequence can repfg%ed mnth

a si gnal disdepadimcBO02/003068) tie Iuexneqnsruf twich arelincoperated |haretmd13rtrefe:eﬂ:de$n theirg. , :

nannaglan host cells), expression and/or secretion of glycoprotein | ba can.’
£ LAY

be increased 't hrough use of a 25 heterol ogous signal sequence A

representatl enc L LL PLH . Anot her
representativ \%’r “8%‘?@?{ D@%gﬁ gs‘iogm%gfé‘fll’ﬁ P E °Qe_ ceWB‘T EK

ALGPL LAHBmher(ixﬁﬁﬁlé i abdotdce whth ca@shtionst ,tecﬁﬁiQue@ le. M%m@f@yﬂ@ bR6-dhdedan
addltlona1%¥ rﬁ nserted. between the first { pepti de noi ety conprising th
GP | ba nUrEEFyeRfeHY fordigainnaresigetiop e é‘gﬁ%’P’é m‘gd% aPYIPRYIA EHRGL An

chi meri crilihg fdtFicobsivg Qe b hpRophdAE alk e aﬁdsgﬁhtﬁaﬂeahﬁerp{m&aeﬂdeeyab&t andar d
reconbi nant DNA t echni ques &

ucl' ei c aci d sequences encodi ng GPl ba
pol yp&pt joyaug, andengymatic h&atlf’?\é“a%t%eﬁhqdﬂne%é‘&&%@&%%ﬂﬂ)h%@eﬁmept ides, .
from whi Sd?wéi%hsﬁlE&Ehﬂ?&?ﬁdﬂ?&h@’ﬁ@&ﬁéﬂ%ﬁ@5§nﬂ{8§1§er@Cﬁteﬁ{a{}%f PERGHpRfiGtiofl SCl 0S ed

in W021063003, the contents whi ch are incorporated Herein by reference &
in thei rofgeemﬁawwmmca@mmueng DN primeprthat gveobdingniplsmente pol ypept ilde’

t th k
convent oAl frocoBhRe s0 BEMIRL el el B o AR SRR er - ended |
term ni feemplified &t gemerate p ekitneticgene seqeameey/fyee, ﬂxrg:emnaleoﬂumbelpr @viedid GUBRRENT :
3PPr BT | B ol IR Blowacrf A bl ey R0ESlY 05N IRcAS, ARRLARCLALE, &l kaline

phosphatase treatment 0 avol eS| ol nin
|'i gat i onvectans anotniesrcidlylapallable titag enbdstb affumqug(v@ caaﬂic @oewﬁmhem zed by

g&g\/g%: %‘%’8? e%ﬂ alljv?zsche{m ¢ Aug ycg otem l())armeltice gmg nuclezé/ chciq can A Ibe celoned II'IAt\IO tsue E]nat el y :

an expression vector such that the fusion moiety is linked in-frame to the immunoglobulin protein.

Glycoprotein Iba fusion polypeptides may exist as oligomers, such as dimers or trimers. In

20 some embodiments, the glycoprotein Iba fusion polypeptide is a dimer.

In some embodiments, the GP Ib o polypeptide moiety is provided as a variant GP Ib o
polypeptide having a mutation in the naturally-occurring GP Ib o sequence (wild type) that results in
higher affinity (relative to the non-mutated sequence) binding of the GP IBa polypeptide to a k i
leukocyte cell surface molecule. For example, the mutant polypeptide may bind with higher affinity

25  to von Willebrand factor (vWF). This increased reactivity, or hyperresponsiveness, can be assessed

i e L LT N AT AR 1 s SF T e Tty
FRREN IO e

using low concentrations of ristocetin. Alternately, any other suitable means for determining the
reactivity of the polypeptide with vWF can also be utilized to identify polypeptides which are
"more" reactive with vWF, i.e. more reactive than naturally-occurring wild-type GP Iba.  Examples !
of GP Ib o polypeptide variants that bind with higher affinity to vWF include GP Iba variants that j

30  include sequence alterations in the hinge region of a GP Tba polypeptide. The hinge region is
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..of .gene fragnents can be carried out using anchor prinmers that give rise to
conpl enentary overhangs between two consecutive gene fragnents that can
subsequent|ly be annealed and reanplified to generate a chineric gene
sequence (see, for exanple, Ausubel et al. (eds.) CURRENT 15 PROTOCOLS IN
MOLECULARWE) ohf3Y9s0John Wl ey & Sons, 1992). Moreover, nmany expression
vectors are commercially avail able that encode a fusion noiety (e.g., an Fe
region of defined antieegios Bdluting Peidiuas 2001RI3Y andAs BpHeans B Sintjod tiatige0 dirng
nucl ei ¢ aci ‘Pgmggﬁcloned into such _an expression _vector such that the

fusi on roi & K& 1 Rolypegiide- Mytatives o hrlisg FismIindnds thotee FRsidey 3o pr ot ei n
I ba fusi onyaehWP&PHIEEDe BRYD &)éﬁcﬁﬁes%cﬁla I g F;%ﬁle ot H %ta@l@ flﬁ}strfﬁtrlcﬁ) s dnE BT S

In 20 sonme enbodi nent’'s, the glycoprotein fusion eptide 1s a diner.
In some enbbihtherelsine atpositmm 235 lareplmesi p}etptvald)e (irr0iGEBFV). st\ m@dlsrﬂeﬁjr mytaorvar i ant

GPIba p V|n raII urrln GPlb a
sequence (\%t?{%ﬁg%fre%mi resﬁ’d 53 t’ Hé B’paE?I ni PEFO ?SéTB & t he

non- nut at eesulsiquieIe ealmb Ifdi(iheﬁ@oxﬁ]fc ZBDIB a@brésaaatﬁe byttt ong But othe@anting acidseptkocyt e
cell surfacge | ecul e. For a t he nmut on pti de bind with

hi gher af f Aif? g%ug%mtt@ %WdWPifg&eé?%Pnf" O%E*%\}%* DOy Rpiqs RIS SeTpse in &
reactivity fusph pht?ﬁﬁ@ﬁa&?mnﬁdeﬂedﬁ%% mGRHnDR r@&KRE BSE Hositibhb P13 dn@PS9. (see e.
concentrations of ristocetin. Alternately, any other suitable neans §or

det er m ni n§orHE al.IBEET P36 EIH63HRTA7RE2098)) y]B@fatthedJe"eﬂﬁ“thHQ}WS Bigian ppEHs H@t utilized
to idenpif a&qlsyﬁgﬁﬁh:?rﬁagﬁoﬂwncﬂ% @€ ap P/%@é@sub%@?&n‘o‘fﬁ v%(ag{rbpﬁvfeﬁge p&(l) efijde/TOr €

reactive than natura occurri’n I'b a
pol ypept i ddlspavithanthesintention vn ﬁdlomptdtmmhaghnela sah‘sﬁﬁumltzy position\2B3,iergc K32d8V.@Rd | ba

ariants that 30|nc desquen era e, regi f a GP
ba pol ypephiid Poisa HEETEERER b SiBhpls Wk iokdonar R ds fhe
regi on i nch GdiNganiasgizdvesbstdfion.o 310 and is reported to be a nmajor binding
site for VW within the G°P Ib a polypeptide. Miutations in the hinge region

include those ah sdn@sSdntbo@imeaks, the MY polypépiidé Metuids b dull-kpah GPTY & palyepiddes
glycine, An exanple of a suitable substitution of is one in which the

gl yci nd’ at ABE}E?‘tVF'éSﬁh‘?@Q* ROLPRRF sraisqictsrihapdylf-fraete O db o rolyaepie AT e@EBlid site

for mut at'@;@ﬁ?stﬁélyﬁeﬁﬁiehés@ﬂﬁn B®CHnBAb dcfls M 1efoBS b U Rs2BSh or\bhhiaf1d soo 2hg swi | d- type
GP I b a encodes i oni ne substitution of valine for methionine 239 is

a repr esent®: PYer Fuamyng 2qdsiplsogtibut ot her ani no aci ds can

In some embodiments, the second polypeptide is soluble. In some embodiments, the second
polypeptide enhances the half-life, (e.g., the serum half-life) of the linked polypeptide. In some
20  embodiments, the second polypeptide includes a sequence that facilitates association of the fusion
polypeptide with a second GP Ib o polypeptide. In some embodiments, the second polypeptide
inc]udes at least a region of an immunoglobulin polypeptide. Immunoglobulin fusion polypeptide
( are known in the art and are described in e.g., US Patent Neos. 5,516,964; 5,225,538;
5,428,130;5,514,582; 5,714,147;and 5,455,165.

25 In some embodiments, the second polypeptide comprises a full-length immunoglobulin
polypeptide. Alternatively, the second polypeptide comprise less than full—iength immunoglobulin
polypeptide, e.g., a heavy chain, light chain, Fab, Fab,, Fv, or Fc. For example, in some
embodiments the second polypeptide includes the heavy chain of an immunoglobulin polypeptide.
In further embodiments, the second polypeptide includes the Fc region of an immunoglobulin

30 polypeptide.
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al so be substituted. In addition, hinge region variants of GP |lb a

pol ypeptides suitable for use in a fusion polypeptide of the invention have
mut ati ons at residue both positions 233 and 239.-  (see e.g., Dong et al. :
JBC 275: 36 27663-27670 (2000)) Thus, the inventiogn includes fusion protelns
t hat 10vbawanaosubstitution at positlon 239, e.g., an M239V substitution of
a variant GP I b a polypeptide. Also within the invention is a fusion
protein having a substitution at position 233, e.g., &33V, and C a fu3|on
protein that includes a variant GP Ib a polypeptide with positions at both 4
233 and 239, e g, a &33V and M239V substitution.. In sonme enbodi nents, thé
first polypeptide includes a full-length GP|lb a polypeptlde 15

Al ternati vel smansma;pecmme RONMRLBL Letld FAPHUSRS le&SFectoPBiibidtwlength GP | b a

pol ypepti or. e he first pol ypepti de Iess han 600 am no aci ds |n
| ength, & edmr E’P"B%"s" “1%[??“’8# %‘Hﬁﬂpcfrﬁ”‘%@@%ﬁ%mi T{%"rﬁgﬁm’%r 25 amino i
aci ds inukhmgﬁhmmMﬂe§0ﬁﬂm&ﬁhﬂdgmﬁﬂﬁﬁmmﬂhﬁmﬁeﬂdﬂﬂm@@k&@@mmnm&elS sol uble. 1In;

sone enbodi life, (e.g., the

serun1haﬁ?eﬁﬁﬁéﬁmP%QTH§%qgﬁﬂéh 1¥£%R& ﬁ%ﬁ?&ﬁ%&ﬁ%ﬁgm ﬁqﬁ%& Prent's, the ;

second péww&mld abofiyabiliti et lcw“g@qh@qﬁcélmhmboﬂlmemmesea@ésolmst@ehaat| on of the %

fusion R ¥ REDLE eor Wb fcheo@ptéemﬁlgmﬁﬁwk Bniditiht iRERLh AR ypdphiacad iRy €nbodi ment s,

t he second polype tide includes at |east a region of "an i munogl obulin :

pol ypept & Pﬁﬁ%ﬂﬁ@?%ﬁﬂ“*%?qgﬁ1on pol ypeptide are known in the art and are

described in e S 5,225,538 , 130;

5 514, 880: 5 2#‘”“ g’ B0 a3t Ryud b atic 22 d%‘i?“c""et’%'iﬁt e second

pol ypept N@el d"hlﬁ peiepncs ingludeg b F“—rl‘:&qmg Undeflinedrrminog bidpae thase thay difiordeoptede .

Al ter pat byb ¥id ﬁﬁ@nﬁ@%&%omgwgh bl vﬁﬁf{}% an'aﬁmtgéommt full-length

i mmunogl obulin polypeptide, e.g., a heavy chain, light chain, Fab, Fab3,

Fv, or F(I:ITCH@EAMQMS@FLE%KBI@TBMIE%BWBMCWEW@HWP@VSWM@E@UHW{SPRHI@ i ncl ude%

the heav N%Wé""‘ﬁs‘ﬁff"hﬂ@ g@ %@Z FEQIREPONYFLERAREREFNEVHEHI ments, |
e8P PRSP

th i KPS ARMYHBYEBEY IR 30
pofyzgcfig fg%g%ﬁ $?$E089 I n anot her aspect of the |;§Lnt|on t he

secon polypeptlde has | ess effector function that the effector function of

a Fc region gf, @PﬂM @péex&%mgg aad;tmn AN ek nsfife@idife t Or function,.
i ncl udes for exanp e receptor i ng (ﬁenent fixation and T cel
depletin gcné@{)sln(ppqry a:(a&@@twe amino ac1d that fulﬂlls the same funct:on as the designated acid. In

R PR

some embodiments, the alternative amino acid is related to the designated amino acid as a
conservative amino acid substitution of the indicated amino acid. A "conservative amino acid

20  substitution” is one in which the amino acid residue is replaced with an amino acid residue having a
similar side chain. Families of amino acid residues having similer side chains have :oeen defined in
the art. These families include amino acids with basic side chains {e.g., lysine, arginine, histidine),
acidic side chains {e.g., aspartic acid, ghitamic acid), uncharged polar side chains (e.g., glycine,

asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side chains {e.g., alanine,

25  valine, leucine, isoleucine, proline, phenylalanine, methionine, tryptophan), beta-branched side :
chains (e.g , threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, :
tryptophan, histidine).

Thas, in some embodiments, rather than replacing a tyrosine with a phenylalanine at position ’
276, 278, or 279 (Y276F, Y2'18F, or Y279F), the tyrosine residue can be replaced with tryptophan or
30  histidine. Similarly, for the C65S variant, the cysteine may allermatively be replaced with glycine, E;

asparagine, glutamine, threonine, or tyrosine. For the L237V substitution, the lysine may can

12 ~



. for. exanple, US Patent No. 6, 136, 310). Methods of assaying T cell depleting
activity, Fe effector 5 function, and anti body stability are known in the
art. In one enbodi nent the second pol ypeptide has low or no affinity for
the Fe receptor. In an alternative enbodi nent, the second pol ypepti de has

| ow or novabdoismitogy for conpl enent protein Cg. A representative second

pol ypepti de sequence includes the am no acid sequence of SEQID NO 10.

Thi s sequen@emtivelybe &pladed~ath 2@ing,Neucldd AQNduTAE Groifie, PRerFfal e Ah@hibBRS 6; t hat
differ fromthe 10 amino acid found in the correspondi ng position of the
wi | d-type iTHERBE! obul i n sequence:

HTCPPCPAPEAL GAP VFLFPPKPKDTLNISRTQFVTCVVVDVSHEDPEVKFNMWV EVHNAKTKPREEQ YN
STYRWSVLTVL NpeRydes p idp Wéi@&l%@tpﬁe RE=RAMNERSLTC
LVKG FYPS DRAVEBENIRNIEHI thek laen@&h%ed in SEQ ID NO:1 or SE 1D NO:2, provided
FFLYSKLTVDKS FSCSVMHEAL HN SLSLSP SEQ | 10) 15 The GPI bct
pol ypepti débay iinchidessong armpma of thejaming PFI%MF@FQBF]C@ KH%’/“GX%?% 78K Y5t i t ut ed
am no - aci Go3uhSidrlhie 08 asgs%kaa@rlﬁ@&e %ﬁis%%%t@l 86t 1fle fnbaﬁ,oﬁ Hllcl{uaé bt ofd o SAME
function as the designated acid. In sone e di nent ts, the altérnative anino
acid is rellinigdto mOEHéESG%pW@bmmame abitantially @m@@ossetp\ﬂmnuvlewanﬂsrm aci d
substituti ate a n 20
Substituti %Fb;e%}issotfghﬁe eu&d%%o% b gm{ug!e Qodnﬁén% tgﬁ% 1e%é% éo‘g& Y& Ss\ég,ééf%,% /aﬁéxd

an no aci d W Bsoctuen mﬂn@ne(e gs armdbmmy cﬁ|8&<99%b1auena nueeid dcndsts amfnoamrl B@luaﬁ:h d
residu in imlar, side chains have been .defi e .ar These
o 110 | 1ol kB ieGErrh R S e a R S TP slifpmenl § 4t a2y o i e,
hi sti di ne) ,compﬂu(ﬂtbmolﬁgﬂ}&ogihﬁkﬁtﬁm(lﬂﬂ'@an, ddyhageteh@dig inboleig haid ampablaaf d),

(Rt 090 Rl B R S 5 RS0 0 LA A 250 70

valine, | € WldaretelyisGRbak OF RS stibpait b@ﬂmoﬁmwdxa:h@wymgrm IiHeQHb Peogram
trypt ophan), bet a-branched S|de chai ns reoni ne, vallne, |soleu0|ne)
and ar omat (WISSPRIE SeRusnrrs A Ral/sig Packesey Yarpippt quﬁ%% GANSHS @MPUIR AFFORR, R STty

hi sti dime) Reddih Park M&RIR, W%ﬁﬂgﬂi@ﬂéﬁult Je&’h%ewmﬂi\adasﬂaelaigmgjfsmhuﬁxLaSI ne with
a phenylalanlne at p05|t|on 276, 278, 79 (Y276F, Y278F, or Y279F), the

tyrosi ne r digHEcan be replaced with tryptophan or 30 histidine.
Simlarly, for the C65S varlant t he cysteine nq alternatively be replaced
with glycine, aSPErREPHECTYE l&'f’%ﬁ‘i‘%%e”a{“ﬁ foe¥5Fips ginclpging w&gﬁ%‘leﬁﬁﬁ? CopiFEIE) 37y
substituti QRucdibsid éﬁ%bd?ﬁg gYploidih Ib&'ngMppa%{léeg;JOQ g&lvatwes, fragments, analogs or

homologs thereof. Recombinant expresston vectors of the invention can be designed for expression

20 of glycoprotein Iba fusion polypeptides in prokaryotic or eukaryotic cells. |

In another embodiment, the glycoprotein Iba fusion polypeptide expression vector is a yeast
expression vector. Examples of vectors for expression in yeast Saccharomyces cerevisiae are known
(‘ in the art,
Alternatively, glycoprotein Iba fusion polypeptide can be expressed in insect ceils using

25  methods known in the art, e.g., with baculovirus expression vectors.

_ In yet another embodiment, a nucleic acid of the invention is expressed in mammalian cells

using a mammalian expression vector.

In another embodiment, the recombinant mammalian expression vector is capable of

directing expression of the nucleic acid preferentially in a particular cell type (e.g., tissue-specific

13



alternatively be replaced with alanine, |eucine, isoleucine, proline,

phenyl al ani ne, nethionine, or tryptophan. The invention also includes a

pol ypepti de whose sequence that are 80% 85% 90% 95% 98% or-99%:- ;

honol ogous to the sequence disclosed in SEQID NO I or SEQID NG 2, provi ded

5 t hat W 2G0%¢1308%es one or nore of the ami no acid substations C65S,

K237V, Y276F Y278F, Y279F, K237V. Derivatives or anal ogs of the nucleic aci ds

or pr ot eiepdatafy eletvents @v et icoaxpiesschantleleickaitl). dPisuaidecifib raghlbedy danentsakecul es ;

conprising regions that are substantially honol ogous to the nucleic acids of

prot ei ns-or the  ffivention, in various enmbodi nents, by at |east about 70% %
0,

80% 85% 90% 95% £ven 99% i dent |t 80 99
over a nucl elﬁzIe 3’3? 0%&%%%‘6’ &t E?c%gl?ﬁ‘fé’ﬂ?‘é’reﬁxno‘%mg@mpﬁlﬁ @?jt :.
conpar edof;]mb iaventidn cgmeaimaﬂﬁm;@k Ee&enbxﬂvewgt @ han biBerat bmmeﬁ Tlﬁaa ﬁgﬁeDle a i d '
COTTpUt er 0 DI O nown In the art, or Se enc I Ng nuc ei ¢ aci

o CababPBCEe 5 AT AT (€ o HEoR B RS MRS SHOE CEOHEDt WY o

af or enenﬁau@aﬁﬂomqﬁe%m mldRERE) om RNQ.%leculcQPa@%raﬁﬁs%ﬁs\é o blhogetinngy | ow .
stringent conditions. An exenplary programis the Gap program éWSCOI’lSI n

Sequenceﬁ’ﬁﬁapﬁzlﬂreﬂt‘@@%eRCM?O@i ssanegoes operatinely linkgdie s i c(mﬁﬂ!rm ingheup, %
Uni ver si ngs, whi ch
uses theﬁnse{llfeé]g% t J;% ea{hﬁsenlg%%lfﬁgﬂ]e]rér%lnm i eé$&a%gigg#‘§e qﬁ&A| nvention ﬁ'

pertai nsmbbculr@mtacymetxwfmdl typhisnigr mmmcessal(promms odsy adnemmal eriregylatay nucl ei ¢
acid,encodin opr ot t| de rivatives

frag nlgntsequen%easlg?)]}/gc CB?SBH ﬁ'at dllfleg C"“S? ﬁlgf%(t)lg ﬁé%%‘ ?rncgnt e pr%g se}lipcl)'%ss\‘/)egfor s of
t he i nvemttisate REA. maeai;é&ngrmpkesfsmm veotwce:sha mlﬁlefa@mffarg:loyrbmpm@laemm | ba fusi onp

pol ypepti,des .i.n rok r eukar ic ce er di msnt
the gl ycBEFEPEC h e SdﬁWB’&P SR ] eé&?fr‘Jé?E’P&H’“%e B4 e Eon RT3
expr essi pigh &iﬁ@f&miy regEPéﬁlm}b@&l e 2ViRGHy OF GhitPEan¥ AEteBfincd by iHe oyl B¢ inbawkkibiar o rryc e
cerevisiae are inthe art. Alternatively, glycoprotein Thu fusion i
pol ypeptt Héecé‘ﬁﬁlﬁ‘évgg%ﬁgr essed in insect cells usi ng 25 met hods known in the!
art, e.g., wth bacul ovirus expression vect ors 3{? anot heibq}gbodl ment , }31

nucl & ¢ aci d “bost ¢l cprkeeRy Prakaryatic ax pkaryaticpelly ‘%’fﬁ ghcqpEqtea
mamal i apo1FRepids 8dn®8 cMRGhQlin t bdcf&nmeﬁm& &@9&: B& celib,Bast &thﬂaﬂt

mamal i an _expr essi on vector is capable di recting expression of the

nucl ei ¢ &' Guph wshaman Chigese 9@%‘“&“’%%‘1%@“9} o1y cefly)p Otheg sytable post eglls- speci f i c

are known to those skilled in the art.

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional

20 transformation or transfection techniques.

Mammalian host cell, such as a Chinese hamster ovary cells (CHO) or COS cells can be
transfected with expression vectors to enable, via postiranslational modification, the generation of
the sialyl Lewis * epitope on the N-linked and O-linked glycans of glycoprotein Iba fusion ( ';
polypeptides. In the case of CHO cells this requires the co-expression of an a-1,3/1,4
25  fucosyliranseferase (Kukowska-Latallo et al., Genes Dev. 4:1288-303, 1990 ) and Core2 beta-1,6-N-
acetylglucosaminyltransferase enzymes. (Kumar et al., Blood 88:3872-79, 1996). The presence of

the sialyl Lewis * epitopes on the N-linked and O-linked glycans of glycoprotein Iba. fusion
polypeptides will enhance the binding to selectins.

AT

For stable transfection of mammalian cells, it is known that, depending upon the expression

30  vector and transfection technique used, only a small fraction of cells may integrate the foreign DNA
14
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13 Wo 2004/111089 regulatory el enents are used to express the nucleic

acid).

Ti ssue-specific regulatory elenments are known in the art. s'- The

i nvention further provides a reconbi nant expression vector conprising a DNA
nol ecul e of the invention cloned into the expression vector in an antisense
ori ent at man200¥hiaesoi s, the DNA 5 nol ecule is operatively-linked to a

regul atory sequence in a manner that allows for expression (by

transcri ptitetheRfgedohR. BNAGS ias,mf}%d@aemeﬁmegmtﬁﬁg&rﬁ el @tcodes a 38)ctadRNSE tO a
gl ycoprotein Thu fusion polypeptide rRNA Rgegu atory sequences operatively

li nked t o SR (4 Seiresisiaupg o apigiatigs)iineeperaly intadn

h@@ﬂ@hp% gellstlopg with hegenec hosen

that di r e inkddt. CRRMLNRRUELIENRKES RlcRBe BbselilR cdiRl rSRARE tB&l‘ﬁgs oRheCgim 1N a

variety of cell types, for instance viral pronoters and énhancers, or
r egul at or yWaEromEGREReliotiesate. Blclsiv@sid snaoiag a afloctble nedies canthg ritspduced intmale

30eCl 1150 SbuGhl bn by B3056) i SKRA BN OoPh PR RAAS,ENA TG, ant | sense

expression vector can be

PRaht asm phagem d or

at t enuat edhtxpidpagd on m saphnaterveamrt Cslatablyrtinadiaitea vattnthhsmvaarcbchrrmclenc ecd umder t he

control

of fficien regul.at or |on ct|V|t of whi ch
can be det ePtrﬁerqabe{ dBig%h]ﬁc on (54 cf’@%tgati% edm‘\ﬂfﬁo%‘f’f ‘é‘%t{l %rgf‘”?ﬁv?” duced. 15 A
host cel | sor@ive,Dehila e offePéelis i@k | C or eukaryotic ceI | . For exanpl e,
gl ycoprotein I ba fusion polypeptides can be expressed in bacterial cells

such as E. col A host belbsftihefVehtion, %RRSS a REkaRBHES cuktifyotic Bbst Sel(i6 biliredaniby Man,

Chi nes
are kr

hanst er gvar cells (CHO or COS cells). Oher suitable host ceI S
wn UEed 12 BG

e §ig- CKREePs) ghycppraterylbo ﬁwee%wem&s cAFFOBEGRthe SHERNER i nt o

pr okar yot ingne¥ r@HH@%%H&foPﬁHI&m i @c@g&eéﬁmd 5 poh%@pﬁdé MR BT

transfection technl gues. n I'l, such"as a |nese hanst er
(ovar y cel the igCriin. éﬂ!m@@ib@émhﬁ, fbfametb@d compeises Pebrieglthaheshcadbad ivendion finieect or s

Lowis o oniihRatBRbbha R lipRalor TR FRGobn U ERURL BB R ek 1, !

t o enabl €

f usi on

cd

20

25

30

p irltippapd) it € suitabla nteh:&n@&&ﬁh@fgly@ﬂ@tﬂﬁ [HoSudidil wlypedides ie §rotixh:ed In
co expre55|on of

ne 8RRy emhc’aai% fhgmethofdegyer cmpripssi

na-1,3/1,4 1 25 fucos trar‘isefera uko atall o et
f g:opro@uN%a smnp ypepl e

from the medium or the host cell.

The fusion polypeptides may be isolated and purified in accordance with conventional
conditions, such as extraction, precipitation, chromatography, affinity chromatography,

electrophoresis or the like,

Chemical synthesis of polypeptides facilitates the incorporation of modified or unnatural
amino acids, including D-amino acids and other small organic molecules. Replacement of one or
more L-amino acids in a peptide with the corresponding D-amino acid isoforms can be used to
increase the resistance of peptides to enzymatic hydrolysis, and to enhance one or more properties of

biologically active peptides, i.e., receptor binding, functional potency or duration of action.

Introduction of covalent cross-links into a peptide sequence can conformationally and
topographically constrain the polypeptide backbone. This strategy can be used to develop peptide
analogs of the fusion polypeptides with increased potency, selectivity and stability. Because the
conformational entropy of a cyclic peptide is lower than its linear counterpart, adoption of a specific
conformation may occur with a smaller decrease in entropy for a cyclic analog than for an acyclic

analog, thereby making the free energy for binding more favorable. Macrocyclization is ofien
15



acetyl gl ucbsam nyl transferase enzynes. (Kumar et al., Blood 88:3872-79,
1996). The presence of the sialyl Lewis x epitopes on the N-linked and -
O linked glycans of glycoprotein Iba fusion polypeptides will enhance the ;.
binding to selectins. For stable transfection of manmalian cells, it is :
known twabonsdependi ng upon the expression 30 vector and transfectlon

techni que used, only a small fraction of cells may integrate the foreign DNA

14 1 WO %Mﬁlﬂsﬂé&%&orhﬁﬁg&ntaﬂﬂie’bomntﬂe@eﬁﬂﬁd@l ahPCheRnE ik dveangsise! ect these
integrants, anp%ene t hat encodes a sel ectab mar ker (e.g.,_ resistance to %

ant i bi ot f egb RetAFminup keg-otitidelicChast P &-Sh 98 betwesptwo apiiAgeidiidn t he gent

of inter a&h;s Mﬁﬁl‘ﬁ@é’&%@sl %&%ﬂh@odﬂ@e&i‘iﬁ() BnéaPEéqb@)@esttQ%&etMﬂe&%ft?r resistance
to drugs, such as A1 nmycin and methotrexate. Nucleic atid encodlng

a sel ect Ewthsmasse. @rfeﬂii’&ﬁn%%o qyﬁw!@wf@é’@s witth geniciBarmpe (Pen.ctinereapta- @Y velinep vect or;
as that or can be nt r oduced:
at £R%R4 R %&&&@sgfeg%vgtg%&g@;gﬂ ecteég@&ur%ﬁ% ' uced:

on a separate vector e introduced nucleic g
acid can be identified by drug selection (e.g., cells that have )
i ncor por BhamnactwsicaldTommositivns Inelndiag Gixeoprotsiin Tbo BnsioniRolypepwides er Nadeiot her cel | 5
die). A Rgﬁ%Eﬁ%ldkn cga t he i nvention, such as a pr okaryotic or eukaryotic hosg
cell in culture "e 10 used to produce (i.e., express) gl ycoprotein | ba

fusi on polyp | ardi.n t he i nvent rovd. des met hods
for produci ngﬁtél f)?t%lﬁfn ol l%lgp %@S -Sh™por Cyaﬁléfr?oq%feises VM lﬁg ﬁ’ﬁse oSt cells of
the i nvepxtotems (alsn re:ferﬁadecnlmﬁn ﬁmmc;:ra;tehﬁacs?re;t 'hadremﬂwmsse}?ofehﬁ ihvehtitrg aidhe host

cel | |nvent| |nto whi c, ec ressi.on vector encodi ng :
cryedls otiatien et Rendt siere eSO e SR tr PP b AaH freb Ul able &
nmedi um s bsiposifiads sitapleapTaaingiishalidha Sutibdofipofi@dng BOREIE&SnpriSe hE Asbliedid | n 15 £
anot her enpodi nent, the thé:)d further conprises isol at| ng gl ycoprotein THuL

fusion pB° Ry Progn. of sfhodviad aekrmredicalascaible cager- A g don

pol ypept ishasmb@yiciig abephtid aerieand ifHakd b @thidd aRCHQ mecnce%ts%&ﬂarmnﬂﬁm i onal
conditions, such as extraction, precipitation, chromatography, affinity

chr ot offaipsryantibactesiahand apngal agents, ISP‘H@C pd@bsorplpIdsigng agen yfmiﬂ@sl}kg of

pol yRept telksibia Gith bhahfSutidPadhiE HaRG, BuitsHle QricdDME Ads&the@in HOMBRYECRN ami no
acids, including D-amno acids and other small organic nol ecul es. ;.
Repl ace meditiorgsf Remipgtpp’s Pharmaceutical Sciences, a standard reference text in the field, which is

incorporated herein by reference. Examples of such carriers or diluents include, but are not limited
to, water, saline, finger’s solutions, dextrose solution, and 5% human serum albumin. Liposomes
and non-aqueous vehicles such as fixed oils may also be used. The use of such media and agents for

20  pharmaceutically active substances is well known in the art. Except insofar as any conventional
media or agent is incompatible with the active compound, use thereof in the compositions is

contemplated. Supplementary active compounds can also be incorporated into the compositions.

The active agents disclosed herein can also be formulated as liposomes. Liposomes are .
prepared by methods known in the art. Liposomes with enhanced circulation time are disclosed in

25  U.S. Patent No. 5,013,556.

Pai;ticu]arly useful liposomes can be generated by the reverse-phase evaporation method with
a lipid composition comprising phosphatidylcholine, cholesterol, and PEG-derivatized
phosphatidylethanolamine (PEG-PE). Liposomes are extruded through filters of defined pore size to

v..u-ammu'n,‘u;:\-'ﬁ Al kil b it vyl * - -7
B LML R PR TA X FE0

yield liposomes with the desired diameter.
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nore L-amno acids in a peptide with the corresponding D amno acid isoforns
can be used to increase the resistance of peptides to enzymatic hydrolysis,
and to enhance one or nore properties of biologically active peptides, i.
e., receptor binding, functional potency or duration of action. 25

I nt r oducwpemsahiogoval ent cross-links into a peptide sequence can
conformationally and topographically constrain the pol ypeptide backbone.

This strategy &ghmbRettiadompostRy of BP iR Hoh dorntiNAddad be mphitfe Wil fPN
pol ypepti des %gth i pcreased potency, select|V|ty and stability. Because the

conf or mat MYRAF TBHE Ploipiretratione yermRiesRf prutea et pdeinigidion inslyAe Pal"@"qmr':rf%sr

count er pajmraveAG@PhirfRmaf, sébesbRehd b ﬁe%o'ﬂ{hglraf@l?'tﬁﬂsdé?ﬁ‘{al BeCpicdht h a smal ler
decrease in entropy for a cyclic anal og tha an acyclic 30 anal og,

t her eby nHRISHYcasHeind restal adminigiations rSoitinpl 95 quspeNsiOns used fc&pm@te%@rrw@mu zation
is often oﬂsﬁbéﬁgng&xgé{ ga%gﬁganmme'ﬁlnﬁgné}\émﬁn&{emsngst&ﬂc a%ﬁl@]{@ 53 %ﬁo‘{"ee.“

the peptide N- and C-termni, between a chaln and the erm nus
[e.g., Wi WCNBF@@@P\QO@U&% figed @lsgiolyethyletreglyebnglyasuna piopplemeagolsir déer chai ns.

Di sul f i de tgs% ﬁlg %nt?ba&gnﬁl ﬁ%engg ed.gbenzﬂ%lco oqgglé%tﬁﬁﬁ)gﬁge%g {1(9(1(5 & lélcc% their

erX|b|I|ty ernore acene e Tesi dues Wt
penicill am ala@rl(:Pemj or3edimn b:aqﬂﬁta c(lﬂ)ann@dgemesucﬁadml@ldneﬁmmaachadzemc heidr ease t he

sel ecti vi f |0|d or i.nteracti c ..

Sormosi t 1 BRI sl e P aS P s it oF agicite

Ac: ds 1]Encmdh augsé)&iaﬁi&hﬁh& (gldmpsr athe ibH chibige dcd}t?ﬂe(ibﬂntpﬁtﬂ?ﬁrﬂ.\%es efchmsicl ei ¢ acid

nol ecul es in es sj on ote|ns al so referred tQ her n as
"Therapeu@ﬁ OB?gmg@ﬁ?ﬁﬁngﬁﬁﬁﬂﬁ W%WH?WE?Wﬁvgﬁ?igﬁﬂmQ ivatives,

f r agment sdisgaedlagangeet n Mgy &zg@whltaﬁfa@@éf,gle@@&pmhd ncor porat ed i nt 0
pharmaceutical conpositions suitable for adm nistration. Such conpositions

typical |y conmphinfcduli€l intpoSiiichs 36itable fcﬁfﬁﬂljaﬁdbﬁeﬁme momtiestéme gfueaRkblpo@y and a
phar maceu |call¥ % ? tahle carrier. H gﬁ erein, "pharmaceutically
accept abl SPEEMAE Folufiy of fpéﬁﬂ’éﬁlmid&@}ﬁﬂoﬁ {he sKiamBPTPnECH RIFATLOD ¢fi sper si on

medi ajs caatlé HgSiabid Eﬁlﬁtﬁﬁ%r%dp&kloﬁ NEhy ﬂiﬁta{rénkhﬁhgﬁhmﬂ-ﬂﬁﬂ&ﬁ suilable Eéﬁﬂér@ indfge
absorption delayin ents, and the |ike, atible with phar maceuti cal

admi ni st r Bvpislezicasaii ’cﬂ& derogiatiq water, Grepophos BE E%Sr? Rasippanygdd.) prgbaspbate edi t i on
of Rem no{ @Ry fhe (PR el Caks, %'c%ﬁé%;ﬁmn%u'éttb%@@ﬁfe%ﬁ Qioﬁfd%@%dtt@?f& eh&tt he

field, which is 1ncofporated herein by reference. anpl es of such carriers
or di | uenthet epsyshuingeabiliyexisi: dt mst be stablerumder thetﬁon@mrérqf magyifpcise anfd;stpgpse

sol uti onsy,, #6X} Q8R4 SRIM hOOntafRiing A AT MiSSoMMi U A badtlRATLARS:.

20 The carrier can be a solvent or dispersion medium containing, for example, water, ethanol, polyol
(for example, glycerol, propylene glycol, and liquid polyethylene glycol, and the like), and suitable
mixtures thereof. The proper fluidity can be maintained, for example, by the use of a coating such as
lecithin, by the maintenance of the required particle size in the case of dispersion and by the use of
surfactants. Prevention of the action of microorganisms can be achieved by various antibacterial and

25  antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic acid, thimerosal, and the
like. In many cases, isotonic agents can be included tn the composition, for example, sugars,
polyalcohols such as manitol and sorbitol; and sodium chloride. Prolonged absorption of the
injectable compositions can be brought about by including in the composition an agent which delays

absorption, for example, aluminum monostearate and gelatin.

30 Sterile injectable solutions can be prepared by incorporating the active compound (e.g., 2

glycoprotein Ibo fusion protein) in the required amount in an appropriate solvent with one or a
17



and non-aqueous vehicles such as fixed oils may al so be used. The use of
such nedia and agents for 20 pharnmaceutically active substances is well
known in the art. Except insofar as any conventional media or agent js
i nconpatible with the active conpound, use thereof in the conpositions is
cont enpvet@d;11G8ppl enment ary active conpounds can al so be incorporated into
t he conpositions. The active agents disclosed herein can also be fornul at ed:
as | i posomdtnatits (fageodizhts @manerfedbaves sk rbyhie® fblnced kylﬁwmad' sterdlibtioar t . Li posomes

wi th enh e rcul ation ti are disclosed in
5. 013, BoCTeRl I RP R T PBCERE e S bR a AP &geqly YeHge Dt i
reverse- @Jﬂ&ﬁﬁ a®¥RdMpasioR MeBRin304d thehrdqhire Pother RigfdieAE B0 thdse BnuaRARIdIabbvR0
phosphat gfl chol ine, cholesterol, and PEG derivatized

phos phat 1% @ta0{ 515 Reviders fprbs psaratiop pbusieiaicgaic sivtiop et Sugh filters o?
defi ned posfativh &8 vsdamnmh@dg%h RS QRS it walda Qﬁov@&eﬁ b tEactl-SNBL &Ent pﬂt@ w ©o

2004/ 111089 A pharmaceut’i cal conposition’ of e.invention is fornulated to
be conpadniysditigyat desireddnerqdipntiieie d prewigusly seriledilred sotution thersof. Exanpl es of rout es
of adm nistration include parenteral, e.g., intravenous, intradernal, :
subcut aneous,Orghcampgsiiops genérallyineludean jnertdlnent erean pdible(chrier. Thevesndal ) | i
transmuc ﬂ;kdlﬁl Dot CGs L | ns used for %
parenter ?nt? 2& rrél?es %B}e&b%g]%&at%@%tas% ég%pﬁ%a%e%gﬁl%gglgﬁﬁh ude the ;
fol |l ow ngirmmnwnemhe@ctl\a cepguntl ealdqelimnmrawdomthasmmtemdﬁmdmlhnjf@“:ntofon sal i ne
sol utj on | ene |Lycol or

ot hetflb stf%eil)ﬁfoghegsorl%%}) ?s)@a}c Phac Oesf%lalalmb%ﬁ[f%ar ﬂgaﬂﬁ enzle frlgIlsgo Bl or
met hyl pavabens, wiardn thxcalgntusi xﬁﬂrehluldaﬁrrmsstap}ihedomﬂy &hd@m@@:thndm bisulfite; ¢

hel at it I d t t f f.’:
chel =t SRS R 89, S NGB haaseLits 0 ST a1,
t oni ci t ycah®e Snthidedds psi0oli thidRcfidpbetidnd The fabREXHNY SapsuldBodhkt Md helike 8] ust ed Wi th

aci ds or bases, c rochloric acid _or. sodiumh drOX| The
par ent er%“taﬂﬂ@ﬁgftgf Fogﬂwﬁﬁﬂéffglegﬁcqrﬁ%ﬂmf‘?f of ApigipRature: (‘3‘ g]aé syringes or»

mul t itpl emeloseysiailiat GellaRE g@h waadm®h @ el Sh bipidRhREHRCRdH cﬁ@dcto@é? gpositions .
SU|tabIe for injectable use include sterile agueous solutions (where water:

sol ubl e) digPteguisAey! ik 2aiging peif HrsnogelvRier® s 1 MBSt UM RRRT e

pr epar at §@Rat@br Stdkdtess h BlidahsubidsRENAR SilisH didxb RNSsvREtefthS BRASHE bs skbse or -
i ntravenous administration, suitable carriers. incl ude p {F i ol ogi cal saline,

bact er | o¥CHRIE A flBpringIesHEpies PEPegiptpRhy] S#&V]é‘ieﬁﬂé’ﬁ\}‘ge V9TNe. or phosphat e
For administration by inhalation, the compounds are delivered in the form of an aerosol spray 3

20 from pressured container or dispenser which contains a suitable propellant, e.g., a gas such as carbon

dioxide, or a nebulizer.

Systemic administration can also be by transmucosal or transdermal means. For

T AR T

transmucosal or transdermal administration, penetrants appropriate to the barrier to be permeated are E

! 2

used in the formulation. Such penetrants are generally known in the art, and include, for example, 3

25  for transmucosal administration, detergents, bile salts, and fusidic acid derivatives. Transmucosal :

administration can be accomplished through the use of nasal sprays or supposttories. For

RN AU AR AN

transdermal administration, the active compounds are formulated into ointments, salves, gels, or

creams as generally known in the art.

The compounds can also be prepared in the form of suppositories (e.g., with conventional é’

30  suppository bases such as cocoa butter and other glycerides) or retention enemas for rectal delivery.
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buffered saline (PBS). In all cases, the conposition nust be sterile and
should be fluid to the extent that easy syringeability exists. It nust be
stabl e under the conditions of manufacture and storage and nust be
preserved agai nst the contam nating action of mcroorgani sns such as
bacteria and fun 20 The carrier can be a solvent or dispersion nedium
cont ai ni Nﬂ)zf’l’éfﬂlg%?arrpl e, water, ethanol, polyol (for exanple;--glycerol,
propyl ene glycol, and |iquid polyethylene glycol, and the |ike), and
suitabl e mi xt lrens embesimest, theprigvespmprinds armrmatqfl veithreatsisrs {at milkpreteet thef or
exanpl e, t&ﬂm Qfa 'ﬂ?ﬂ%}splfa i@ eﬁxﬁﬁ’l&ﬂ&%{)ﬁ“ﬁ@b(ﬁ? su«%m tcmt{bﬂecp%le ?orﬁﬁ!aﬂ&fnance of

t he requi red part I%lze in the case of dispersion and by the use of C
sur f act antiscludiyedyplants e mifrotivepsileteil delivery systemso BF(@&E{&@M& Wenempatiblechi eved by
various antj t ens

chl or obut }%b’?ﬁ% Beﬂsmagg%gr %@Jygcl‘:’{n %%%}%}e %eﬁ%i?"‘fe @?ﬁ mlg?l%%ﬁﬁ%

cases, 5 s qiobrnﬁhneage,rmd; pa@avtib ecid. nid kthiekiz dori prephdagonod isymh Sorivubatipnsfvall beaqmafphte
sugars, ol.val co"hol s su nito Sor chl oride.

P of onged SIS DR Bt Th APt ragle Bt b SRR o S R Shbout by
i ncl udi ng abdNbReEPHaIRRasbAl, 8. BipoagaNiusphiianR (ﬁﬁhﬂy@llp@@ﬁ&rtﬁgétano iff@tedexanpl e,
al um num m)nostearate and_gelatin. 30 Sterile injectable so]utions can be
prepared B§!3 HEGRFOFaE H&‘bf"H@ o, uirq] gRitegns)erm aea be Bseg as pharmagenicallyiageesieble | pa
fusi on prQhgeR) Théde tADe pRAMES Rebr &H%’iéﬂﬁetﬂoﬂs mvm@ﬂl@wskﬁqb@m&pé aent with one or
a 17 WD 2004/111089 conbi nati on i ngredi ents enuner ated above, as

requi red, follpywesle @Mbdcdiﬂletnﬁr &Q o8 b@kitérhiZahpRNions 478 ARHAkY in (3P akibloRRforal €
prepared by incorporati n% he active conpound into a sterile vehicle that
cont ai ns &2%&8pdmigistEyer @doRirmiy ohdosrrs. Prues wifiPrees wedherein wEFddi ents from
(t hose enu%ﬁs@éaﬁﬁd@é?&é’ﬁms siifdd BMHEﬁ%lgsaQJs f&rttl?er éui:ﬁct@&&‘i?e%éd fth dnit@oRkiRIRAR At i on
of sterile 1njectable solutions, et eparation are vacuumdrying
and fr eez@radeipinteedtanaityaf agtiys C@nmvﬁ@#cubfﬁdﬁmog@ﬁ the desiradthenabartie effcus  any
addi ti onal [ J tion

t her eof . assg %@%@% ‘ﬁ'g&g@;emr}égrca C@ i ng'ly @ggggﬁ?&nﬁéﬂf&?} dog%%tg {Hggfog% cgdl bl e
carri dp. ”ﬂweyveoaw bre dictated Ibms@dhneﬂlygiepeaﬂqnnom@pmqwhmct@@mﬁﬁs@dmnt 0
tablets. F r cltive
compound carPpalpRUERRE.RLyREA! IRLAREEL e E G L BhERbL Al R0k, o
tabl ets, twfoohwsndigrsudapsuiesompuad fcmdwmaambmt@ﬁmdwahalal so be prepared using
a fluid carrier for use as a nouthwash, wherein the conmpound in the fluid
carrier is appFhegucloicatifl polradessfiths iredntan dan ipregtdintatvedons pndused dseered .

Phar maceu ttline(fa%k/ L/é(c’u%g r@e%g lhl&l"aSy 'pe'c@gsl 29 b@&ﬁoetrcsd to g @8{]&'{ bﬁﬁjr %Xﬁqﬁle, ﬂﬁta@:rnb@ S

20  injection, local administration or by stereotactic injection. The pharmaceutical preparation of the

gene therapy vector can include the gene therapy vector in an acceptable diluent, or can comprise a
slow release matrix in which the gene delivery vehicle is imbedded. Alternatively, where the

complete gene delivery vector can be produced intact from recombinant cells, e.g., retroviral vectors,

(""‘\

the pharmaceutical preparation can include one or more cells that produce the gene delivery system.

25 Sustained-release preparations can be prepared, if desired. Suitable examples of sustained-
release preparations inchude semipermeable matrices of solid hydrophobic polymers containing the
antibody, which matrices are in the form of shaped articles, e.g., films, or microcapsules. Examples
of sustained-release matrices inctude polyesters, hydrogels (for example, poly(2-hydroxyethyl-
methacrylate), or poly(vinylalcoho!)), polylactides , copolymers of L-glutamic acid and vy ethyl-L-

30  glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers
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..can be included as part of the conposition. The tablets, pills, capsules,
troches and the like can contain any of the follow ng ingredients, or
conpounds of a simlar nature: a binder such as 15 mcrocrystalline

cellul ose, gumtragacanth or gelatin; an excipient such as starch or

| act ose,w@2o0dii ogit egr at i ng agent such as alginic acid, Prinogel, or com
starch; a lubricant such as nmagnesium stearate or Sterotes; a glidant such

as col | oistél as Siel TUPRONIDEPOTR! (ifectibRGhiBOIhEre 2 6 HoseaWE hic@SacRNEF BB Cachd
saccharin; qr a flavoring agent such as E}e{gperm nt, nethyl salicylate, or

orange f |k ¢ gd Jegprolidy J12pdpoli-by3 :
del'i ver eGtyRnd-tigyif0dut 2fd 188 Q&J—Elglwéic E&& ﬁ')ﬁlblea'ggefsé HThAERRS W §Cer§ Qfﬂaa‘%,n er or

di spenser which contains a suita ropellant, e.g., a gas such as carbon

yRetyresRcid (Yehile priymeRs giachass *

di oxi de, <&fainhydetgelsirclease pratpint ntherterdimerpesiedsat i on can al so be by transnucosal

T

or transdermal neans. For transmucosal or transdermal administration,
penet Pant s appraphaimacantica) corpposiiorsrdar be ingudrd ipeeonisiien dacks er digpsuser togethene

f or mul at ivﬂ&-inﬁ‘d&&nﬁ’?&%ﬁiﬁi%ﬁio@re general ly known in the art, and include,
, 25 ]

for exanple or transnucosal admi nistration, detergents, bile salts, and

fusidic acid derivatives. Transmucosal admnistration can be acconplished *
through tNigriéH8 of InHiBANG ADRERNKTEOF 1P X RRRSEIQLIsPeem™0r  transder mal

adm ni stration, the active conpounds are fornulated into ointnents, salves,
gels, or crefpkdasin @RHAEAnYs XBANEY dfhkitingaherenth 6 LSFRLNES: AR SO be
prepared in the formof suppositories (e.g., wWth conventional 30

supposi t disguelnsiglogigdisystem. clde sthpd incldesadding torediiclegisat esiesesisior r et ent i on

Enenag, fgj’og 'H@Bftﬂ@inbéﬁ%r)’iﬁanéxﬁou}éps&@@ﬁ/t Jo%vﬁﬁﬁil?adh@re{?&%{ﬁtﬂﬁgﬂéﬁ‘?mhe the active:

conpound prepared wth carriers that pr ot ec

conpound agai nst::

rapi d el itndlegial @esud.r om t he body, such as a controlled rel ease fornulation, :

including inplants and m croencapsul ated delivery systens. Bi odegradabl e,
bi oconpat i bl e Thetdbadmel sandg doriswanepie d levkerate, platelet dryddénecdveelhy Thedekpertescan
pol yanhyd.i i d. colyl . | vOr .
pol yl act iq{? aci %o@ﬂé?ﬁ@ég@%ﬂgotgﬁfg&g?gﬁ%ﬁgglpal g%@ﬁq %%r}r%’? g%lgéc}%rgg\lm gtl%és
appar ent a grmutohys éi. & kiehttophil, ibasoplieorapginohiTh enomadyer (i @l isacomhage) adyriyghocpi¢ ai ned

comrerci al | y~from Al za Corporation. and Nova,Pharnaceutigal s, l.nc. Li posomal
cuspelist ghe” TEMar4 S TRBSHS oo ol iR BPER O &g Phome

anti bodi esabbdiments,ahe laukiotyg2 RSpress a B2 ali@gin ey, Waed . Adtefrhialymhe Rutkiocad | y
acceptable carriers. .Thdese can be prepared according to nmethods known to

t hose skiFPETH Weﬁaﬁté“ e
Also included in the inventions are methods of inhibiting adherence of a protein to a
biological tissue in a biological system. The method includes adding to a biological system a fusion
20 polypeptide of the invention in an amount sufficient to inhibit adherence of the protein to the

biological tissue.

The protein can be membrane associated (e.g., covalently, non- covalently, or ionic). ( }
Alternatively, the protein can be in a soluble form (i.e., in solution). The protein is von Willebrand

Factor, thrombin, P-selectin of glycoprotein Ibo.

25 As used herein a biological system is meant to include any system that comprises biological
components, e.g.,, cells, proteins, carbohydrates, lipids or nucleic acids. The biological system can

be an in vivo, ex vivo orin vifro system.
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10 I n sonme enbodi ments, oral or parenteral conpositions are formulated in
dosage unit formfor ease of admnistration and uniformty of dosage.
Dosage unit formas used herein refers to physically discrete units suited
as unitary dosages for the subject to be treated; each unit containing a

pr edet er wigweyguent ity of active conpound cal cul ated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier.
The speci fi cat i Qhefetle” IshRasi S REBIS MRy bioldfcAFint@factidd dt B feuksbyRINS %,qena Girfli Ctated
by and directly dependent on the unique characteristics of the active
conpound &HeFhPRES papecilicitterctioRer apeuti c effect to be achi eved, and the
limtations inherent in the art . of conpoundi ng_ such an active conpound for
the treatnent Bhibitigapladhsrencs of efpleed sl prrateindg fbiplopisel tiswis cir bepprasyrgslasivgi on

can be i nseildatidobh th MESE Ofof eBRRILREHs 7 dERRe bﬁ]ﬁﬁn%?géﬁyc:é 3 tei 8o tdEN€ _t herapy

‘'vectors can be delivered to a subject by, for exa ravenous 20
i nj ect iSon,bidlegical tissupraradesaribest in Simasret Py I ixpr Med. 482:18-204) 2090 2od refekeraes cited

phar maceut cal preparatiqn of .t.h er vect or, .can. i.ncl ude t he. gene
Phor apy veigdr BERE Bl GoGRaRy B 500 paEhEab a0 bh Poid €ude
mat ri x i n onpuoe to h8iolpeied tidak by atrlyasvIdb, 60%, 15%, borctide d9% Ak besmat i vel y, where
the conplete gene delivery vector can be produced intact from reconbi nant
cells, e.g., reaifetvtacah alseteiadessed @ dohditigphdpreaiesettiess dan piyephgtl flaw can
include one or nore cells that produce the gene delive system 25
Sust i med<ufisaS e BE b opRboB ARt O PRFATG stbe S PBtINART abl o
exanplies Qidhérast dinNRdetemBitcddGex QRPN cHine@i08lyl Medrétfleri GBFTHY owRMdMen &L I i ces
of solid hydrophabjc pgl yners containing the antibody, which natrices are
(j n the forPefPEHiglRlde doy Fhemgeraswyg. . il ms, or microcapsul es. Exanples of
sust ai ned-re| ease matrices incl ude | yesters drogel s (for exanple,
pol y( 2- hydr oX§enHyded it waerion ae g)efhg&oyfaaffwﬂaﬁiﬁf aq‘ﬂagtwe|a§9§vsnatﬁfb$1§qr§f§i Pdes |,
copol yner g s@fjeck byddduiddidrhg 8Cd fbRAG Wol@éi&lﬂ&—a&ivgﬁleﬁkwﬁa Q&hRund@Brefagradabl e
et hyl ene-vi nyl acetate, degradable lactic acid-glycolic acid copolynmers 19
WO 2004/ 11Trspedison Ademitiyalyy thprbietpEperdmisterad erctcapre dithefllopA® @ conposed

of | agki C s@gh Ble@lsNEPhd £id@&hHin ;ﬁ%@@& %ﬁﬂﬂfdi Rl rh @i or HRv-AEREA Weighind

pol y-D- (- -S-ThYgr o%gbufl\/lq?gglagzi . Wile r%ol yncgrs such agi et hyl e%ne_-_vi nyl
acet at e afepPariagt glrcogrotein e aptreonists; doridngish el -sd¢ctn aelagonistip kneighipitirs; oy er
100 days, anfehbiioibydipael s rel ease proteins for shorter time periods. 5
The pharnmaceuti cal” conpositions can be included in a container, pack, or
di spenser t ogetlhresublegictnbei epstanyimemnmals e £ o hugan fprinate eoyss, rat, dog, cat, cow,

horse, pig.
20 The therapeutics include, e.g.: (i) any one or more of the glycoprotein Iba. polypeptideand
dertvative, fragments, analogs and homelogs thereof; (i1) antibodies directed against the glycoprotein
Iba. polypeptides described in (i)and (iii) nucleic acids encoding a glycoprotein Iba polypeptide,
( and derivatives, fragments, analogs and homologs thereof as described in (i) above.
Essentially any disorder that is etiologically linked to platelet activation is considered
25  amenable to prevention or to treatment. The disorder can be, e.g., vascular inflammation;
atheroscferosis; restenosis (e.g., angioplasty-related restenosis); and/or a condition associated with
\
thrombotic disease, e.g., angina, (including stable angina and unstable angina) acute myocardial

infarction, stroke, venous thrombosis or arterial thrombosis.

The invention will be further illustrated in the following non-limiting examples.
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METHODS OF | NHI BI TI NG ADHERENCE OF IN A BI OLOG CAL SYSTEM I ncluded in the
I nvention is a nethod of inhibiting adherence of a blood cell to a

bi ol ogical tissue in a biological system The method includes adding to a

bi ol ogi cal system a fusion 10 pol ypeptide of the invention in an anount
suf fi ciantood/oibgehi bit adherence of a blood cell to the biological tissue.

The bl ood cell can be for exanple, a | eukocyte, platelet or red blood cell.

The | eukibayipte L @PIb-DEtyPuline k€G08 Yiaes mﬂﬁip_okﬁnm@b ltiro@ibirP B @ik Bt is Pess!

bi ol ogi cal t.issue. vari ous aspects the |eukocyte Is a granul ocyt e,
(i.e., ﬁ&%@m—“ﬂ%i | or eosinohil), nonocyte (i.e., nmacrophage) or

| ynphocyte 1 te,. B-1ynphocyte, tunor |nf|Itrat|ng

| ynphocyt es eli‘?}ftotﬁ Ia‘”?(% n’}:}g?"y%’t%‘l“?“}al rqgjpn S RIbo dnbindingriortVer andrfwropbink ocyt es
express @as(e%mhé?itbiltﬂbéﬁle 1&idles AYBGsitlons M4 SFsNARE ¥79 {iftfed @Fﬁlﬁ?@ﬁbﬁ—l 81 €SSES

selectin Iigand so included in the Tnvéntions are ods of rnhibiting -
adher%endasigf prateips: othese with @ wild-tipe binngn GBIba séguense; aifnsien bteinogihald M33at em  The

£

a

The i nvene) SRR bR otRe Beli Ty PR iRbe D k2w S aanblobt e b ot eim 1o

t he bi giraigincatre tanoamaem Cﬂikesdiﬂahis&ir Dvarsg (\CH@) d&'ﬂd]‘ﬂfeﬂ 21283 B9 Croadie A affeni- |

E':

i
coval ently, non-, coval.ently, i oni c %F{L]l ti veI the protein can be *

in a sol GHMeqEEPRY qnd apion exc 5%?}1'1?11‘%?5" PhTh}B‘"EF‘ prps;of &’f‘%ﬂ“ﬁ@ﬂ*‘r And

Fact or, WwhEORbiulfatidn-seelvagdd ffondd 100 WGORbIREEI N | ba. 25 As used herein a
bi ol ogi cal systemis meant to include any systemthat conprises biological

conppnents, @irfding of @ik IsbfornN 19 HRIVINEG A £ aSRRNAN, 38 Bact W] A8 1d-tRRbiE Was aci ds.

The bi ol ogical systemcan be an in vivo, ex vivo or 1n vitro system 20 V\O
2004/ 11 F80ehpFgsavkee Plasmongesapaoce BiaGesdude any bi ol ogi cal interaction of ai

| eukocyte, T% rolling, firm attachnments or specific interaction. (13

I nhi bition offbaliharyrolpertidetogedivitngnitisantyttighst #lipiey ta thsi Al dogpaineds ti ssue
can be r&a%%@g wwmgolﬁtlm AShd TN IV pdipeptRALL alsoﬁﬂsw&&?%ﬁmc%mmﬁ&xai for
detectin i ndin co

g,

rotein I ba to'a 5 biological tissue are descrlbed

i n Si norpiBgityfpr mta‘zl V“E)(ﬁiatlmthe algipity ofzhofggon prolpw, withibe vidd-pences cited
h i n.
thergy n.g | n‘é@%n@é‘@ W?gl Oo(rﬁ%rﬁ? e A PalFaBba BorP nhflo 2 S LA AbEhD

inhibits
1V variant ranged from 119 nm to 284 nM for fully sulfated to non-sulfated isoforms. Binding of

wild-type GPIbo to vWF was not detected under the same conditions, which indicates a Kd > 1 mM.
Varying the sulfation state in WT, 1V, and 2V did not correlate with a significant change in binding
to Al domain or intact vWF. Finally, the GPIbo -lg-vWF interaction exhibited slow-on/slow-off

20 kinetics typical of a hydrophobic interaction (K, and K~ 10°M*s™ and ~1 03 s, respectively).

For GP Iba-1g239V and GP Ib-1g2V molecules, the binding affinity of the fully sulfated
isoform to thrombin was ~ 80-fold higher than that of the unsulfated isoform (Kp of 0.5 pM and 40
pM, respectively). For vWF binding, the fully sulfated molecules were only 3-4 fold more active (
'than the unsulfated forms of both mutants (Kp = 3.4 — 15 nM for 2V 6-0 sulfated, 113 — 521 nM for
25 1V 6-0 sulfated). The relationship between sulfation state and binding to von Willebrand Factor and

binding to ﬁrombin was also examined.

Rat tail bleeding method: Adult male Sprague Dawley rats (Taconic), weighing 250-300gm,
were used. The animals were equipped with a jugular vein catheter by the vendor before arriving.

The animals were housed in individual cages at room temperature under a light period of 12br (6:am
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~or protein to a biological tissue by at |east 30% 50% 75% 90% 95% 99% .
or 99.9% Adherence can al so be assessed in condition of greater or |ess
t han physiological flow conditions, including static conditions and seri al
application of static and shear conditions. 10 Adherence can be determ ned
for exanpgecswliosoetrically, fluoronetrically, by flow cytonetry or wusing a
parallel plate flow chanber assay. Also included in the invention are
met hods of-6pmeatauniystipitmna leimabltiliyand were posyed a@r@drdddtt@mmmeﬂt phoweangubj ect
by adm ni Logicallv- ve t | ound
(her ei naf t%\;eafe'; &'%}ugz Fhe’) mﬁf&ergfl Ilel?lata lo\c;tg uyl?é\»ftaeﬁgﬁmmﬁmh aﬂ S Jires cfé%scb €
adm ni st etl@disone or m)re of the followng: a 15 statin;acetylsalicylic acid
(aspirin);heparin (including unfractionated or | ow nol ecul ar wei ght
heparins); gl yeBirlgteiyrie kdighisiritéionamt agdinil stis pleedingpprdeguets:; ORtsdheditha

20000 RO 2 PR TR 515, SRS 08 Bl 05, ©1

hf)r se, pi @le&@nﬂhaﬁé ia@mamg%smgaelw;c httndied t€thg mdwé]lh)xg REdlaoRi caheteDs©clof t he

gl ycopr ot tJ dean eriy tlve, nts, apal ogs and honol ogs
t her eof ; (%IIP % d’&lt?d:”&‘flb‘ao“’a‘ﬁ%? épaling éﬂ‘{;&v%sggwﬁ%‘eé? ““ﬁgfﬂ %ﬂﬂ%ept i des
descri bedij mvdmsam 1611 bdr )1 O bBdyCweRght GiS AT Sin6F tRe BUYEARIOIKE The dddRter

pol ypeptide, and derjvatives, fragnents, apal ogs and honol ogs thereof as
descri bed “enilpshsd Wi eml dsalast TG&IW‘W*W@W%@W the Fts Were pogtdfEIeheir y
l'i nkedot onphatpt 8id Aed deHd hRthid SreGRfRE 48 Sictal 12§mﬁ{E%QxﬂQJtSfﬁ19taﬂ%¥e“t' on or to
treatnment. The di sorder can be, e.g., vascular inflanmmtion;
at her osc| &rrss¢ted using g rasprddads apcbthe tail wap ey myneysed anter aPr-beakermsefilod witnd/ or a
condi ti On()@&%?(ﬁbrgé secigne%ehlltﬂeraﬁm .E]Egdl AR deﬁneg’as ﬁi@%%r%?l’of £ﬂn@?rl)xﬂ%eng
(stabl e angli na and unstable angl na) acut®& nyocar arction, stroke
venous t hsterrbbde kil bleeding te corapletely ceavbadilesding (e ré¢-bleatng withims( decdnd OﬁqmtInEher
illustrat hefoII ng .n limtin | es 21V\O /
Exanpl e 1%g%§5ﬁl%hai Sm?per oisgt:%ﬁeglsf] uo?]rﬂje 171 Hme Igthg ra%n i emhatmzet%b a?a%lf; orrbl n
bi ndi but i es [ i n the i
car bo>r<i3g}l termSIrr%zgferé:ltta’dbrig%8 %gséyl’fl@mn\éyc\glfogfl “*?OJ%\?P Oqggoughﬁgbn%flﬁgln\%ﬁgf
exam ned Iﬁyntrwmmedeneesd Mb@vmmﬁm@r@lfﬁ%ﬁ sta2 78], ca RdBieedidy/@nof t hree
types of (Pl ba-

Fc. . . . .
mmeased agtgé su(l:fatlon state increased to 6, where bleeding time was 10 minuies.

These data demonstrate that sulfation plays a role in thrombin binding, but a much lesser role
in vWF binding. However, the sulfation state significantly affects binding to o~ thrombin. The
20 stoichiometry of GPIbﬁ—Ig binding with thrombin was greater than 2 o-thrombin per GPIba~Ig. The
a-thrombin-GPIba interaction is much more sensitive to the GPIbo-Ig sulfation state compared
with the hyrdophobicity of the Cys208-Cys249 loop of GPIba, which binds vWF. These results
( indicate that the GPIbe contains two functionally distinguishable subdomains: one for vWF binding

and one for thrombin binding.
25

Example 2. Cys 65 in GPIba is involved in aggregafion

The crystal structure reveals that Cys65 of GPIba is buried in the LRR region. The very low
labeling ratio (about 5%) with thiol-reactive probes under native conditions demonstrated the

inaccessibility of this Cys residue. Ellman’s assay and preliminary native peptide mapping showed
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.5 fusion proteins: those with a wild-type human GPl ba sequence; a fusion
with the M239V (1V) substitution, and a fusion protein with a double

protein

X33V M239V (2V) substitution. The proteins were produced in Chi.nese.

Hanst er

Ovary (CHO) cells, then isolated by Protein A affinity

chr omat wgrayieand ani on exchange chromat ography. Dinerized forns of the

fusion proteins in

which the sulfation state varied fromO to 6 were

i sol at edthat]IBarBWaHi‘iomy)dchaﬁch&niCS/SSSO IHmJetre@ etvérei weYAFs ol i adﬁﬁﬁiolﬁe)(péée)i thiblo i nt act

vWF, and to sur.f ac n opance
(Bl aCor esoeRt PloRRler st AR por R B ercenton CreGREof BAAI G ghor
afflnltyagﬁgmnﬁuéhadﬁm&un as conpared to the WI pol ypeptides. The IV and 2V

i des al so showed significantly enhanced affinity for intact vWF :

relative to tWienadHIbdkdnplowastishessédis 1OTT fF 80 kb, Abwit il Rralblofid f¥RRal5 GPl ba
sequence for vWE_The Kd for the 2V variant ran?ed from4 rimto 12 rim ‘and:

pol ypept

the Kd f

preragpies The gespegptesiere reaneile bytipasiin 31oS sish

itions, which indicates a

& Snalgiicahwjtracgptrifugatiop sul fated
t 0 non- syifcateMat ROk fRes 5@%&9&6}9 ditfer to¥iclafiet YRR ﬁéﬂﬁt\!&/ﬁcﬁf@ﬁ not

detected under the sane c Var yi ng

the sul f peptidgmap ofthe aggregas showed Aiatithe Yreall v-cauiainios pentida (164 peptide) disaripemed | cant

change |
i nteract

Pl 3, Pl blon ARGyl o i Ahyfk b B s b b Do ¢

i nt er act Toronfika thende sithe fdHMisaggapadion tHOGR Tbix samp}sp@sheavaieys)ed in Rdr GP

curt e ERH vl RSP R entonrp e Hgher: anhdteiSone

p

F
i:
i

unsul f at athctusdds DM t6 KD100§enéld, ey ébﬁ)dsxﬂé)the Bliried ewspmd\éedele)annfmé VW bi ndi ng, :.

sul fat ed | ecul es wer e npre active 8r _than the :
éwstf%ﬂmer%wﬁga?ﬂt%%de( %Eﬁem@l%ns 8&%’%%%? dug garghedolifef 4t ed, (113
- 521 nhhdgRdpatdon. |V 6-0 sul fated). The relationship between sulfation state

the full
unsul f at

and blndlng to von Wl Il ebrand Factor and binding to thronmbin was al so

exan nedgxfahle 8.2GPTHY BQ6H PebiélRs i RFict AstHl Ipephd@gue Dawl ey rats
(Taconi c), wei ghi ng 250- 300gm were used. The ani mals were equi pped with a

j uguligr vei n mHRRLSE 2 di¥ctliliGadRA U HES G¥IBa Rioh Yol varidit§a@UwRl S were

housed i

20

25

!

n individual cages at roomtenperature under a |light period of 12hr .
(6:am 22 pelgpeptide was examine ‘

The GPIba fusion protein variants tested included 1V, 2V, 3V, 3V/C658, 2V/FFF, and a
variant named “clipped 2V”. Control reactions included a 290 amino acid GPIba protein, a vWF

polypeptide alone or an irrelevant control polypeptide (47.mFc, a PSGL-1 fusion protein).

A fusion polypeptide or control polypeptide was mixed with Protein A Sepharose beads,
which bound to the immunoglobulin moieties of the fusion protein. Protein bound to the Protein A
Sepharose beads were eluted and electrophoresed through a 3-8% Tris-Acetate gel. The gel was
then immunoblotted with a polyclonal antibody to VWF, and the antibody detected. Gels were run

under both reducing and non-reducing conditions. The procedure was performed twice.

The results of binding to the vWF A1 fragment or to intact vWF fragment are shown below.
vWF showed the sirongest binding to the GPIBa variants 3V and 3V/C65S when assayed under
both reducing and non-reducing conditions. Strong binding was also observed with the 2V variant, -
while comparatively less binding was detected with the 1V variant and the 2V/FFF variant. The

GPIba wild-type polypeptide showed weak binding to vWF in these experiments.

24
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WO 20041111089 -6:pm at our institutional animal facility and were provided
standard | aboratory rodent chow and water ad |ibitum The animls were
acclimated to their new environment at |east three days before the use.
GPlb-1g sanple adm nistration and rat Tail vein bleeding procedures: On the
day of the 5 experinent, an extension tubing (20 cmof PE 50 tubing) with a
3-way st opwomks/angtsa 1-cc syringe filled with sterile isotonic 0.9% saline
was attached to the indwelling jugular vein catheter. Stock GPlb-lIg test
sanple was diluted with isotonic 0.9%saline and was adninistered at

i ndi cat ed dpses—i-np—a—velure—ofp- nf%pur 1Ovoﬁgm hnﬂv wei ght_via-another arm
of the 3- WaE/ st opcock. The cathefer "wag fl Ushe( vmth oL 2 Foft $35%el Ten
m nutes af t piwrahendiCastil @M Ne| T 8&eSoWgT G IESEOY Eu -6 (9eld 10 1HEgE rage
and were gently put into a restrainer. The distal 1-2 mm segnent of the tail
was transep‘t“@(?m%%@m&%é’fzbr bI Ade7Eaiid [t REERI | WA QUi CKEYSi )mefsed | nto a

300mnl- beake s¢-e-—fiH-ed—with 0-i-sotoniec-—saline-{te

P lfl LI 70 T90T O oA T TSt

Bl eeding tine was defined as the period of tinme fromthe start of the tail
bl eeding to conpletely cease of bleeding (no re-bleeding within 30 second

once the ﬂg mﬂﬁﬁ H 3 re Eﬂl erkgro m:lgtfe thﬁ)ll% ?rl rrent the rats were
eut hani zed b-ﬂnrm?‘rﬁ%{—‘%#%ﬁaﬂ—‘bﬁey n edi ng assay, 10

M Nt s ol | oW NGBl 05 BlockABHhlb 25 Ak ey g i Nt es

was detected in GPlba'variants with a sulfation state 0, 1, . Bl eedi ng
time incredbepbess it isdsierpingdoning thy precadpre deserihsd b Kpltg at ahyHdrcdation &&d6ng ti ne

was 10 m nutsigrd; ﬂ%ﬁaﬁur@@tﬂlect@stm%téuﬂt]au&mmﬁ& L aéntmﬁnhés)éﬁsnﬂm&ele%w
t hronmbi n blndlng but a nmuch | eSser role in ng bi ndi ng. However, the

sul fation st¥ePéY ardgei3Py edative tp theraminorasid plawarey SEQ B NG hr onbi n. The 20

toi chionetry of GPI blndln with thrombin was greater than
é t hronbi n per @P%?SES%’F g %ﬁ’c?ﬁﬂﬁn?ft*@ﬂngé’“t’ Pﬁdélf“d{?’t“Pl?i‘FP“f‘ls@W‘ﬁ o e

sensi tive t ahdnh@uiRl hﬁ-vaguesddluﬁmwo«amﬁtsag LreGAAPAMeSbus WidtaRerlah@mbyk dtep hobicity
of the Cys2 49| oop of i ch bi nds These resu i ndi cate
that the @%ﬁ%sﬁ?g‘?aﬁgﬁp a%tbé’??ﬂotﬁ%’cf’vmﬁf}g‘tuﬁhéﬁf i infsfeastd 50 ‘? ns: one for
VW bi ndiihg peddadivatieofendd ahdisuaimdd toithb vinehid adpes {:}5rcEidaHpﬂaﬂc RithoWydisplabing the GPl ba i S
i nvol ved in X} Lon cr structur vea at 565 f Iba is
buried in thegglﬁggl%tzcm fthhhi'%e Cé“e’be“loo a e(ﬁ: s 153? out (l ){P

t hi ol - r eact ifle@ amc@besmdm dwemtouraltuismea porgiar oltrgsodie rﬂlowmobamla:dd prh:ema!b on the

artery. After a stabilization period, the endothelium of the LCX is injured by squeezing with a

hemostat. A plastic constrictor is placed distal and overlying the area of injured endothelium to

15 provide approximately 70-80% vessel stenosis. When blood flow decreases to zero, the blood flow
is restored by shaking the constrictor to dislodge aggregated platelets. This decrease and restoration
of blood flow are termed CFRs. At least five consecutive CFRs are recorded prior to administering

the test drug.

( Increasing amounts of 3V results in higher blood flow. These results demonstrate that the

20 fusion glycoproteins inhibit thrombosis in the animal model.

_E_lgmi)le 6. In vive treatment of a subject with of unstable angina (UA) or non-ST-¢levated
myocardial infarction (NSTEMI)

25 A GPIBo~Ig variant according to the invention is administered as a fusion protein by a single

intravenous bolus injection (10 mg) to a patient with unstable angina or non-ST-¢levated myocardial

25



i naccessibility of this Cys residue. Ellman's assay and prelimnary native
pepti de mappi ng showed 23 WO 2004/ 111089 that there was no nodification on
Cys65. However, even a very snall amount of exposed thiol could.form

i nternol ecul ar disul fide bonds and caused aggregation. The role of this :
r esi duewbpnoeosa@mkegat i on was exam ned. When GP | ba sampl e was stressed at 40
C for 80 hrs, about 25%of total protein formed 5 aggregates. The

aggr egat "I%‘ilﬁ?

ul tracentﬁ%iréfﬁ%gﬁ on l? di cat ‘gmﬁ%{’a\ﬁ?ﬁgﬁ 5‘3%‘?549@% gé%?gﬁgg@f ;n(])?nns ?crertél? to :
oct aner. mlilemdPletdhtméch@kyssa}t(@@’f)ﬁ)cmsgdmmq;etpit(ﬁﬂb-lmmsf t he aggregates !
showed that the free Cys-containing peptide (K4 peptide) disappeared is in:
the map, which mght forma |arge peptide with another K4 and ot her Cys
contai ning peptides. To confirmthe role of the free Cys in aggregation, the
GP I ba sanple was heat-stressed in 1 M 10 GiHCL which resulted in total

coval ent Eg’ﬁ@]@’ﬂ%‘éﬁ@ﬁsbﬂ of ﬁl&dﬂfg%ﬁﬁéﬂ%ﬁn@ﬁloé’d%@ﬁ#l GPIbRS VI UMb& 2VIkERCt Ur e :
i s likel yarfaatsoe T oosene t hereby exposing the burre S65, and

accel erating the aggr egatl on. These data suggest that under these

condi tions t e tff@CodBiceding Sitnd s sﬁﬂm'b&bywﬁ}iaﬁﬁgjblbdamg&@ﬁkﬂﬁaﬁsheﬂed €wganpl e 3. éi
GPl ba fu3|on proteins interact with vV\F&p a\;’Swlg)tlde 15 Evidence for a di recf

i nt er act FloMdese aePTho Spepbrordidsrem dese i h Efintvhich bpgk thpgmbinbipdippt i de was

examjpedgedhe GPlba fusion protein variants tested included 1V, 2V, 3V,
3V/ C65S, 2V/IFFF, and a variant naned "clipped 2V'. Control reactions

i ncl uded a 2%8 GMbaoaz@it Wa@méstgmbinéﬁwnmalwwhowi@cpmﬁﬂmﬁaﬂ ohe or an
irrel evant

| ypep )oon20 A §
f usi on poP%}& (Qénf)gﬂ(gc;gﬁt Er}bﬁ’ pol%‘/’g’e %ﬁﬁéluﬁgp%aéw&gﬁﬁpﬁ?& 621%292\ Sephar osg
beads, Ghiba hvmmﬁﬂrbhowzae, GRIBAMGZHOHEE|(i 00 nmy}@) iaRBGPIba PY1290 ($oinmp/kpy. ot ei .
Protei n bound to th rotein, A . Sepharos were eluted and
el ect ropﬁﬁfé@weﬁsw&g inytes a%ﬂr/oadrwfl@tf%@aeg?l 3@1 varigie SFepr squg anpls yere
i mrunebl pbefr wick Rean@®! yc! onal antibody to vWF, and the anti body det ect ed.

Gels were run_ under both reduci ng, and non-reducin condltl ons. The
procedur e wadlgeie rgarsreil diem HhmipHes b d) ngaipie (HpPidgereaong 24|

fragment ;Ornd §h @ tfda Yl i RQRERMd 58 4R AP OV EPBE |2QW90 (N 6). Bleeding time
increased to 13.9 minutes in rats treated with 50 meg/kg of GPIba 2V/290/FFF (N = 6), and to 19
minutes in rats treated with 100 meg/kg of GPIba 2V/290/FFF (N =7). Thus, a shorter bleeding
20  time was observed in animals given twice the dose of the GPIba 2V/290/FFF as compared to
animals given the GPIba 2V/290 variant.

Example 8. Comparison of antithrombotic efficacy of sulfated and non-sulfated forms of
25  recombinant soluble GPIba chimeras in a canine model of coronary artery thrombosis (

The ligand binding capacity and anti-thrombotic efficacy of a non-sulfated recombinant
human GPIbo chimera (GPIb-290/2V/FFF-1g) was compared to that of a sulfated recombinant
human GPlIba chimera (GPIb-290/2V-Ig).

bt S

30 Soluble recombinant GPIba Chimeras used included GPIb-290/2V-Ig, which consists of the

N-terminal 290 amino acids of GPIba with gain-of-function valine substitutions at positions 233 and
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vWF showed the strongest binding to the GPIBa variants 3V and 3V/ C65S when
assayed under both reduci ng and non-reduci ng conditions. Strong bindi ng was
al so observed with the 2V variant, while conparatively |ess binding was
detected with the IV variant and the 2V/FFF variant. The GPlba wld-type
pol ypept i & saoyekoweak binding to VW in these experinents. 24 WO

2004/ 111089 1V 2V 3V 2V/IFFF 3VICGS VvW Al Binding Constant (Ka, M) 3.6E+07
1. 9E+48 |.5E+09 9.1 E+07 1.5E+09 VW Binding Constant (Kr" M') 7.7E+07

5. 6E+08 1. 7E+09 2. 4E+03 1. 7E+09 Exanple 5: In vivo inhibition of repetitive
coronary ar t &fyfutef toarhymet IsGTFedoalin| GPYa-@P0/2V/FEISizoms tebearated by further

protei n-i nmu i I L: i_phiBi . A 1 - )sis in

br ot et 1 LR ARHDORLH £l Gl PRI 79 AR N AL QRS

G rcul ation 54: 36%4ic Bof RauchSht fCirs) Serdiiiedhy hREinfulSir 8 181 ALy baiGlHdes a
GPl ba sequence with the substitutions G233V K237V and M239V relative to the
ani no aci d sEGUdnEesthstizedmaleppngyehdogs. Compnarrbisod e was ortingiisly gropibraiBigige 2 ar e
anest het i gz edyeWdsbhiS ORthdiit BEPEERANR &ablaté HOMBKithe WvadindasuredaN P sur Ml HpRE €d and

ventilated wth roomajr using a respirator. Venous and arterial catheters
are pl aced. ™5 BPPRIGRUFING 4 ayigppteheuig deyipe] Bretbleeding tivsordengation cEfiPYt he fifth

intercostal sEAsEnd TASuFRedUPHaCRikdia s SR} A6nAadaiPiedinSilode® PRGIMOUN
edges to provide a cradl e without displacing the heart. About 2em of the

| eft ci r cunfirstioniygplg pipodteforsapd pivesseps tirge poindy afieiipatmgptdnt ofi dnogdelisii ¢ LCX
flow are conhdaRiiuGiny PRI F@ERE AnslRg10® (PEL-1ooascul ar ul trasonic flow probe
pl aced proximally on the artery. After a stabilization period, the

endot hel ilam of t fie: bird¥g kilitien pLGREEh-19/2V gy @RIAGIIg:- WO /FFF-INeWB&tal a- A pl astic
onstrictor s pl acedﬁagi% al .and. ov rg%i ng the area of i nég%rled- endot hel i um
€o 15 provi dEORBBEREHANERRS 77 W67 Disecbior DiegSh S o PeRt 1 1 ow
decreases to zero, the blood flow is restored by shaking the constrictor to
di sl odge aggregated platelets. This decrease and restoration of blood flow
are termed G, AU feast TTVECORATRHLYC CFRS ar Prf&ol BiRllndT 1 o7 10
adm nisteripng the test drug. lincreasing anmounts of 3V results in higher
bl ood flow [dHesRs&ESUTTS denonsggate that the 20[§mspen glycoproterns
inhibit thronbosis in the animgl nodel. Exanple 6.y1n vivo treatnment of a
subj ect wi t hGrIb-290mstgbl e angi nas@MA) or non- ST- el ev@dan

GPIb-290/2V/FFF-Ig 154 nm 35.8uM

The effect of wild-type, or GPIb chimeras on ristocetin-induced human platelet aggregation
15  is shown in FIGS, 1A-1D. Shown are wild-type GPIba (“Nommal™), GPIb-Ig WT , GPIba-290/2V-
Ig, and GPIba-290/2V/FFF-Ig.

( The dose response of GPIb-290/2V-Ig (“2V™) and GPIb-290/FFF-Ig (“FFF”) in a canine
Folts’ model of coronary thrombosis is shown below. A score of 4 was given if CFRs were
completely eliminated, and a score of 3 was given if the CFRs were not completely abolished, but

20  the coronary was able to spontaneously open.

2V Response BT FFF Response BT (min)

l (uglks, iv) Score (rnin) (ugikg, iv) Score

27



myocardi al infarction (NSTEM) 25 A GPIBa-1g variant according to the
invention is adnministered as a fusion protein by a single intravenous bol us
injection (10 ng) to a patient with unstable angi na or non-ST-el evat ed
nyocardi al 25 WD 2004/111089 infarction (NSTEM). Treatnent with the
vari antwaeddi9fogs €es the UA or NSTEM . The ristocetin induced platel et

-

aggr egati on assay (RI PA) i's used to m)nltor GPlb-1g activity f 5 Exanple ;
7. COI’Tde S i 19) it ths g—C IUUUI el—ang 26— CGPl ba 2V |

| FFF vari anjtﬁgi ThéL ﬂmj n b eefdi ng tﬁ% was e*kamén(é}ajg cofparilng ?
bl eedi ng—t T eatefwth—ct dogret and 2V -6F—HWo ¢
di fferent doses of 3?6662 //I‘?FJF{:, _Wtﬁ,hlch I Kk thI’OTbI (673>1d| ng 2?0 siites. The%-
GPl ba vartant—wasTadrntstered—i-ntravenogst-y—tworheurs—aft-g—admdi strati on?
of cl opi dogr el (41 3 ny/ kg p6) GPl ba v?& iants f{ estqfe@q‘ncl udg’dl GHl ba

2V/ 290/ FFF—GPHsa—2\/-296 200—GP} ha—2\L-2 DO GRl ba -2\ 290/ HFF (100
ncg/ kg)}, éﬁdGPl b 2 0 8@%9 kg) . T was s‘tﬁ?’@?ﬂ 15 mfut gs after :
adm ni s Tati er—ef-the—-CRa'vartan Shx—of—Sseven an: ral-s—were—15-tested for
each treatnent. Bl eedi ng tinme |ncreased from8.2 mnutes (N=7) inrats :

alone to 24 mnutes in rats treated with

cl opi dogr el tiges Rselongpligncansed by GPIbN/2)le am) GRINZAY2YFREIE watcr eas ed
to 13.9 amoréggrﬁﬁedn rats treated with 50 ntcg/ kg of GPlba 2V/ 290/ FFF (N = 6),
and to 19 mnutes in rats treated with 100 ntg/ kg of GPlba 2V/ 290/ FFF (N =

treated with clopld g

7). Thus, a shorter bleeding 20 tinme was observed in animals given twice the
dose of the _GPlba 2V/ 290/ EEE as conpared to_animals given the GPlba 2V/ 290
vari antl BEx&hpl el 8. @anar sol of| ant it HiF8nboti c|ef fiBBcy df sNIfdted and
non-sul fated forfs of econbi pant sol ubl e GPlba chinergs in ajcanine i
nmodel of (E%lﬁgyﬁar/l‘éwé#§]5)t wronbosj s ( GekERe IigzﬁnMC@i(#uSEhg capacilty and ..
anti-thponbotic efficacy a nontksul fated reconhi nant hupAan GPl ba chi nera ;‘
(GPI b- 200/ 239 FFFL | )1 48 conpdred| to thatdlof a smPI f 4B &d-4 eqonbbnant "

100 46+0.8 8 200 49x 0.2 7

200 89+1.1 7 500 8.7+0.7 7

FIG. 2 is a graph showing the antithrombotic efficacy of GPIba chimeras in a canine

R AR TRB y B P T AR Y T el s LA et e e

Folts’ mode] of coronary thrombosis (y-axis: LCX blood)

FIG. 3 is a graph showing inhibition of platelet function by GPIb/29072V-Ig and

10 GPIb/290/2V/FFF-Ig in a canine model of coronary thrombosis assessed by PFA-100.

These results demonsirate that conversion of the six sulfated tyrosines to phenylalanines
decreases vWF Al domain binding by ~ 3- fold in these studies and almost completely abrogated
thrombin binding. GPIb/290/2V/FFF-Ig demonstrated a 50% decrease in potency as compared
with GP1b-290/2V-Ig in cychic flow reduction, bleeding time prolongation and ADP closure times

15  assessed using a PFA-100. The prevention of arterial thrombus formation by GPIba chimeras at

these doses occurs via inhibition of the vWF Al domain, and this activity is independent of a

thrombin binding.

RTINS s i
g ’
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human GPl ba chinmera (GPl b-290/2V-1g). 30 Sol ubl e reconbi nant GPl ba Chi neras
used included GPIb-290/2V-1g, which consists of the Ntermnal 290 am no
acids of GPlba with gain-of-function valine substitutions at positions 233
and 26 WO 2004/111089 239, fused to a human I g3 Fe domain.

GPl ba- 290w3\hHAkktisg was generated by further substituting three tyrosine
residues (Tyr-276, 278, 279) with phenylalanines to elimnate sulfation.

Cyclic flow reductions (CFRs) wegrHEReENMpODIMESTSSh injury of the |eft
circunflex corgnary artery in anesthetized mal e nongrel dogs.. Coronary bl ood

fl ow was cont i rfaigdheynyentitnias begn deseriRgd dp cogiupetiop vtk s datailed descaiption therpafow

probe. Thend RIRLAL BesttiRtief iGtedded® MR BAPA: BRitale shiPR oBIE IRERIA] wilidhgs | Nner
upper lip using an automated cuffing device. The bl eeding tine prol ongation
caused by defpgdibalecscens@f the aprsnder! slaieh. Gthds aspetts. revaptogaseand wddisaliogs 89 usi ng

r at taid bxhﬁﬁ:?ih@%o@?&%efoﬁ&ﬁh Ligh,s. function in whole blood before and at
various tinme pornts after treatnent in Folts' nodel was neasured with a

Pl atel et Function Anal yzer-100 (PFA-100). 10 The binding abilities of

GPl ba- 290/ 2V-1g and GPl ba-290-2V/ FFF-1g to vWF and a- thronbin were
evaluated in vitro using a Biacore assay. The results are presented bel ow
Mut ant vWFAI Bi nding Thronbin Binding GPlb wild type 266 nM0.76 uM

GPl b-290/2V-1g 5 nM 0. 63 uM GPlI b-290/2V/ FFF-1g 15.4 nm 35.8 uM The effect
of wild-type, or GPlb chineras on ristocetin-induced human pl at el et
aggregation 15 is shown in FIGS. | A-1D. Shown are w | d-type GPlba

("Normal "), GPlb-1g W, GPlba-290/2V- |Ig, and GPl ba-290/2V/ FFF-1g. The dose
response of GPl b-290/2V-1g ("2V') and GPl b-290/ FFF-1g ("FFF") in a canine
-0l ts' nodel of coronary thronbosis is shown below. A score of 4 was given
if CFRs were conpletely elimnated, and a score of 3 was given if the CFRs
were not conpletely abolished, but 20 the coronary was able to

spont aneously open. r 2V Response BT FFF Response BT (min) (ug/kg, iv)
Score (mn) (ug/kg, iv) Score
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O 2004/ 111089 50 4(6/6) 2.0.50 3 (3/3) 2.4 100 4(6/6) 3.7 100 4(3/3)

¥ 200 4(3/3) 3.1 500 4 (2/2) 10.25 500 4(3/3) 5.4 Rat tail bleeding tine
Ol ongati on caused by GPIb-290/2V-1g and GPIb-290/2V/FFF-1g was also
gxamned: 5 2V BT N FFF BT N (ug/kg, iv) Mean ( SE) (ug/kg, iv) Mean ( SE)
50 3.10.6 8 100 3.310.4 6 100 4.60.8 8 200 4.910.2 7 200 8.9 1.1 7 500
8.710.7 7 FIG 2 is a graph showing the antithronbotic efficacy of GPl ba
chineras in a canine Folts' nodel of coronary thronmbosis (y-axis: LCX
blood) FIG 3 is a graph showi ng inhibition of platelet function by

GPI b/ 29012V-1g and 10 GPI b/ 290/ 2ppkbrk®w i n a cani ne nodel of coronary

t hronbosi s assessed by PFA-1 00. These results denonstrate that conversion
of the six sulfated tyrosines to phenyl al anines decreases VW Al domain

bi ndi ng by. - 3Anfigilaled polypeside sbmgiisiag an dmidomsd seqoeiuesiié] ypetor20gaiing
thronbl n _bi_ndi ng. GPI b/ 29012V/ FFF-1g denonstrated a 50% decrease in potency
arbéatuttﬂm. Keletipns czrgm&zw relativg o amping @eids 1 2300f cenh memberdifiag ti ne

Biibpﬁﬁﬁﬁb’n% e Br ik e b TR Re A A A Pt s, Wil s

0CCUdatd ydlg%épﬁhb Birlds With%wbﬁ@fﬁ\vi todlp H@ﬂl@drﬁbm&élﬂuﬁé‘do%iﬁdih%ﬂz [\%hd ﬁrdn‘i%ﬂﬁpendent
of a thronmbin binding. F 28 2004/ 111089 OTHER EMBODI | e the

i nveofta nniymgdoe@npmsg;thmedm #cid sequenest oFFEQIR NQ:hor SEQID WO: ﬁ@sér i ption
thereof, wherein said polypeptide comprises at least one of the amino acid substitutions Y276F,
Y278F, Y279V, or a conservative variant thereof, relative to the amino acid sequence of SEQ ID

NO:2.

2. The polypeptide of claim 1, wherein said polypeptide comprises at least two of the
amino acid substitutions Y276F, Y278F, Y279V, or a conservative variant thereof, relative to
the amino acid sequence of SEQ ID NO:2.

3. The polypeptide of claim 1, wherein said polypeptide comprises the amino acid
substitutions Y276F, Y278F, Y279V, or a conservative variant thereof, relative to the amino acid
sequence of SEQ ID NO:2.

4. An isolated polypeptide comprising an amino acid sequence with one to 20 amino
acid substitutions, deletions or insertions relative to amino acids 1-290 of each member of a
plurality of sequences with the amino acid sequences of SEQIDNOs: 1, 2,3,4,5and 6,

wherein aggregation of said polypeptide is lowered relative to aggregation of a
polypeptide comprising the amino acid sequence of SEQ ID NO:2, and

wherein said polypeptide comprises the amino acid substitution C633, or a conservative

variant thereof, relative to the amino acid sequence of SEQ 1D NO:2,
5. An isolated polypeptide comprising an amino acid sequence with one to 20 amino

acid substitutions, deletions or insertions relative to amino acids 1-290 of each member of a

plurality of sequences with the amino acid sequences of SEQ ID NOs: 1, 2, 3, 4, 5 and 6,

20



oregoing description is intended to illustrate and not limt the scope
( ne invention, which is defined by the scope of the appended cl ai ns.
Qiher aspects, advantages, and nodifications are 5 within the scope of the
0l | owi ng clains. C 29 APPENDI X A |I. An isol ated pol ypeptide conprising an
am no acid sequence with one to 20 amno acid substitutions, deletions or

I nsertions relative to amno acids 1-290 of each nenber of a plurality of
sequences with the am no acid sequences of SEQ ID NGs: 1, 2, 3, 4, 5 and 6,
wherein said polypeptide binds with |ower affinity to al pha thrombin

relative t nglt I r ' i | Sl t he am no
acid sequ{é'ﬁg@inogk%cﬁ%@anﬁ 5@%&%‘? %I%%l%% %’%‘gg\tﬁﬂg’?gg tg‘m;éz’i‘)@r%%gypept | de

C ONPfhie 28findihcid S@&fendy T SHQ IDN@D] @ aci d substitutions Y276F,  Y278F, Y279V,
or a conservative variant thereof, relative to the amno acid sequence of

SEQ | D Nehgreinpsaidiprlypsplide eqropuises ie amiap arid subsigution K231\ qzeloppiepvative
conprises,.at least twy, of the .am no aci lWtutions Y276F, Y278F, Y279V,
or avmig‘tﬁffgﬁirgéh\’/%@i‘Qﬁmq?eqcécgﬁeﬂ“?r@eé’{S@@uﬁﬁbt e anino acid sequence of
SEQ I D NO 2. 3. The polypeptide of claim1, .wherein said pol ypeptide
conprises the amno acid substitutions Y276F, Y278F, Y279V, or a
conservatéve vAniisohited palypeptide cemptising as amidocacikhseqoerweiveith & aglfeanimoof SEQ | D

NO 2. .4. An isol at ed. | tid I Si ' ' ith
N i b RERSHES TRie A AL RS L one
2! iebR e B BEARRED S BlpctpoBA DY, 100, SAUEPAES M ™ 0 20

pol yqubptitutien Yg76kwer ed rel ati ve to aggregation of a polypeptide conprising
the amino acid sequence of SEQ ID NO 2, and wherein said pol ypeptide
conprises the amno acid substitution C65S, or a conservative variant

Lher eof el aliiteods e S AS) b SRUURNERNG b PSR sl uf 1501 at od

pol ypepti de conpri an am no ac sequence W amno acid
Subsiningtacidabstiiehdt KO33vor insertions relative to am no acids 1-290 of each

nmenber of a
8. The polypeptide of claim 6, wherein said amino acid sequence further comprises
the amino acid substitution C658.

9. The polypeptide of claim 6, wherein said amino acid sequence further comprises
the amino acid substitution Y278F or Y279F.

10.  Anisolated polypeptide comprising an amino acid sequence with one to 20 amino
acid substitutions, deletions or insertions relative to amino acids 1-290 of each member of a
plurality of sequences with the amino acid sequences of SEQ ID NOs: 1, 2, 3, 4, 5 and 6, wherein
said polypeptide has at least one activity selected from the group consisting of:

lower affinity binding to alpha thrombin relative to binding to alpha thrombin of each
member of a plurality of protein sequences with the amino acid sequences of SEQ IDNOs: 1, 2,
3,4, 5 and 6,

lower aggregation relative to aggregation of each member of a plurality of protein
sequences with the amino acid sequences of SEQ IDNOs: 1,2,3,4,5and 6 ; and

increased resistance to proteolysis relative to each member of a plurality of protein

sequences with the amino acid sequences of SEQID NOs: 1,2,3,4,5 and 6, and
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rality of sequences with the ami no acid sequences of SEQ ID NGs: 1, 2, 3,
i ‘5 and 6, 30 wherein said polypeptide is nore resistant to proteolysis
“yhan a pol ypeptide conprising the am no acid sequence of SEQ ID NG 2, and
Jwherei n said pol ypeptide conprises the am no acid substitution K237V, or a
conservative variant thereof, relative to the am no acid sequence of SEQ ID
NG 2. 6. An isol ated pol ypeptide conprising an am no acid sequence with 1 to
10 amino acid substitutions, insertions, or deletions relative to am no
acids 1-290 of SEQ ID NO 2, provided that said am no acid sequence includes
233V, 23 16 QA ' o I L LUt L0k, 7

pol ypept %%fxgr %?g%]ﬁal m%?ggﬂ%@g?‘%%?ﬁ&#ﬁigéﬁl éhg%%%%%cs exgsélg%oﬂsggggﬁhe

am rand&A7@Fsubstituti on K237V. 8. The pol ypeptide of claim®6, wherein said
am no aci d sequence further conprises the amno acid substitution C65S. 9.
The pol ypeptide of claim®6, wherein said amno acid sequence further

conpri se th 1 RO__agi Sty ibwon Y278E or, Y279F. .10.. An isol ated
pol ypept islé'e Cgﬂ%;ﬂo&pﬁaﬁg%ogcﬁwoi% rglcggg]{?gﬂgggmctzﬁmgﬂgcn%l&u%mvétm%o acid
subxtaxmt i ons, deletions or insertions relative to amno acids 1-290 of each

menber of a plurality of sequences with the am no acid sequences of SEQ ID
NGs: 1, 2, 3, 4, 5 and 6, wherein said polypeptide has at | east one

activity,sel egt,ed from.the. gr.ou onsisting .of |lower affinty binding to

al pha b ﬁlthcat’lxn@%&%f%mﬁn@“ﬂw SPmRGsing thsARino aeid bty @ber of a
pl urggdssty of protein sequences with the am no acid sequences of SEQ I D NGs:
1, 2, 3, 4, 5 and 6; |ower aggregation relative to aggregation of each
menber of a plurality of protein sequences with the am no acid sequences of
SEQ I D 1,2, 3, 4,.5 and 6 ; .and increased resjstance to proteolysis
relativelfo edd Bﬁ‘d%‘ffa‘%a"ﬁ'l @P‘ﬁlef"f"i‘rsﬁa PB%F@%,@@HG@%&W% %fﬁ“‘fih@ ani no

i QoA SHERRER Aliortd { BuUboiict cpprsing e ahiff S fiiedbr SRR RoPP! € A no

or SEQ ID NO:2.

14.  Anisolated polypeptide comprising one or more substitutions in the amino acid
sequence SEQ D NO:2, wherein said one or more substitutions is

Y276F;

Y276F K237V,

Y276F C658;

Y276F Y278F Y279F,

Y276F Y278F Y279F K237V, or

Y276F Y278F Y279F K237V C65S.

15. A pharmaceutical composition comprising the protein of claim 6.

16.  Anisolated polypeptide comprising an amino acid sequence with one to 20 amino
acid substitutions, deletions or insertions relative to amino acids 1-290 of each member of a
plurality of sequences with the amino acid sequences of SEQ ID NOs: 1, 2, 3, 4, 5 and 6, wherein
said polypeptide has at least one activity selected from the group consisting of:

lower affinity binding to alpha thrombin relative to binding to alpha thrombin of each
member of a plurality of protein sequences with the amino acid sequences of SEQ ID NOs: 1, 2,
3, 4, 5 and 6;
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arnd,_Y279F. 11. The pol ypeptide of claim 10, further conprising the am no
—acyd substitution K237V. 12. The pol ypeptide of claim 11, further
“cgnprising the am no acid substitution C65S. 13. The pol ypeptide of claim
A, wherein said polypeptide binds with higher affinity to von WIIebrand
“factor than a pol ypeptide conprising the am no acid sequence of SEQ ID NGO 1
or SEQID NG 2. 14. An isol ated pol ypeptide conprising one or nore
substitutions in the amno acid sequence SEQ ID NGO 2, wherein said one or
nore substitutions is Y276F;, Y276F K237V, Y276F C65S; Y276F Y278F Y279F;
Y276F Y27 : s ; i :

phar maceut ML PR SRR R o abrepaiotedlect menlbel PP oe it

| sol sdgaenges withethe adlinocrith séquienges af SEQ MONGS| O 25 8pdienar 6\ 4dd one to 20 ami no
acid substitutions, deletions or insertions relative to am no acids 1-290 of
each nmenb¥cregfedresiplansedpiproteelysis ealativede sach membereofamlvrslivofereteuences of

SE : 4 . d ' aj tj de has at |east
not SR i Beesfing i 8P o BROTEINGE it BAAVERRA T ity Bi nding o
al pha t hr gidowhertial safd pedypeptillé sthpitbet emilotlstiDIDEPSEQAD och rmenmber of a

plurality of protein sequences with the am no acid séquences of SEQ | D NGCs:
1, 2, 3,4,Sand6; 32 |ower aggregation relative to aggregation of each

menber of pl A al i.t f tel equences Wth.the am no,acid sequences of
seQ 1D N 5, ThEpojinleptias BE Ffa B iR i palimaptde ottt el amund ey <

r el adeljighce @ SEGNIDROIEr of a plurality of protein sequences with the am no
acid sequences of SEQID NGs: 1, 2, 3, 4, 5 and 6, '

18.  The polypeptide of claim 16, wherein said polypeptide further comprises a signal

sequence.

19.  The polypeptide of claim 18, wherein said signal sequence comprises the
sequence MPLLLLLLLLPSPLHP (SEQ ID NO: 8) or MPLQLLLLLI LLGPGNSLQL
WDTWADEAEK ALGPLLARDRR (SEQ ID NO: 9),

20.  The polypeptide of claim 18, wherein said signal sequence comprises
MPLQLLLLLI LLGPGNSLQL WDTWADEAEK ALGPLLARDRR (SEQ ID NO: 9).

21.  The polypeptide of claim 18, wherein said polypeptide includes at least one
attached glycan with a sialyl Lewis X epitope.

22.  Anisolated polypeptide comprising an amino acid sequence with one to 20 amino
acid substitutions, deletions or insertions relative to amino acids 1-290 of each member of a
plurality of sequences with the amino acid sequences of SEQ ID NOs: 1, 2, 3, 4, § and 6, wherein
said polypeptide has at least one activity selected from the group consisting of.

lower affinity binding to alpha thrombin relative to binding to alpha thrombin of cach
member of a plurality of protein sequences with the amino acid sequences of SEQ ID NOs: 1, 2,
3,4,5and 6,

lower aggregation relative to agg-cgation of each member of a plurality of protein

sequences with the amino acid sequences of of SEQIDNOs:1,2,3,4,5and 6; and
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) erein said polypeptide conprises anmino acids 1-18 of SEQ ID NGO 7. 17.
pol ypeptide of claim 16, wherein said pol ypeptide conprises the am no
id sequence of SEQID NO 7. 18. The polypeptide of claim 16, wherein said

| #Pol ypeptide further conprises a signal sequence. 19. The pol ypepti de of

7 claim 18, wherein said signal sequence conprises the sequence
MPLLLLLLLLPSPLHP (SEQ 1D NGO 8) or MPLQLLLLLI LLGPGNSLQL WDTWADEAEK
ALGPLLARDRR (SEQ ID NO 9). 20. The polypeptide of claim18, wherein said
signal sequence conprises MPLQLLLLLI LLGPGNSLQL WDTWADEAEK ALGPLLARDRR ( SEQ
ID NO 9)- 21. The pol ypeptide of claim 18, wherein said pol ypeptide

ol udes flchA%txiRteed bARDACIEACKGAR 1ol hertllofh skl clpRRLAOPS, 22 AD

i sol ated polyp ep e co an am no acl d seque one'to 20 am no
aci ciequéngts with thednind atidt sequences of SEEY ID NIOs: 1,61, 3{ #\arddos,apino aci ds 1-290 of
each nmenber of a  plurality of sequences wth the anino acid sequences of
SEQ | D NO¥hergin spid pglynspn@ inpkedes atest enerattashadelpemnyaips sialyl hewisat | east one
aCtleﬁi%’ﬁ selected fromthe group consisting of. lower affinity binding to

al ph rombin relative to binding to al pha thronbin of each nenber of a
plurality of protein sequences with the am no acid sequences of SEQ I D NGs:
1, 2, 3,4,5and6; |ower aggregation relative to aggregation of each nenber
of a plurality of protein sequences with the am no aci d sequences of of SEQ
| D NGs: 2, 4. 5 and . 3 i c reS|sta ce to ot eol ysi s

rel ati ve]7t30 eaﬁ?‘?ﬂmgﬁd%?tﬁ ﬂd‘ﬁ\aﬂ%agi q’)}r& gtg‘é’\"}‘l’relgéﬂ 2AbBeEPUeH2 t he ami no
aci cfuﬁg,qp &idef SEQ ID NGs: 1, 2, 3, 4, 5 and 6, and wherein said

pol ypept I dé |ncI udes at | east one attached gI ycan with a sialyl Lewis X

epi tope. 23. The pol ypeptide of claiml1, 4, 5, 6, 10, 14, or 22 wherein said

ARG A WLHER I M RS

25. A fusion polypeptide comprising the polypeptide of ¢laim 1, 4, §, 6, 10, 14, or 22,
linked to a second polypeptide.

26. A multimeric polypeptide comprising the fusion polypeptide of claim25.

27.  The multimeric polypeptide of claim 26, wherein said multimeric polypeptide is a
dimer.

28. A DNA molecule encoding the polypeptide of claim 1, 4, §, 6, 10, 14, 22, or 23.

29. A vector comprising the DNA of claim 28.

30. A cell comprising the vector of claim 29,

31. A method for expressing glycoprotein Iba polypeptide-immunoglobulin fusion
polypeptide, the method comprising culturing the cell of claim 30 under conditions that result

inexpression of said glycoprotein [ba palypeptide-immunoglobulin fusion polypeptide,

32. A pharmaceutical composition comprising the polypeptide of claim 1, 4, 5, 6, 10,
14, or 22,
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25. A fusion pol ypeptide conprising the polypeptide of claim1, 4, 5 6, 10,
“or 22, linked to a second pol ypeptide. 26. A nmultineric polypeptide
nprising the fusion polypeptide of clainm5. 27. The multimeric pol ypeptide
- #f claim 26, wherein said nultinmeric polypeptide is a diner. 28. A DNA
~#nol ecul e encodi ng the pol ypeptide of claim1, 4, 5, 6, 10, 14, 22, or 23.

29. A vector conprising the DNA of claim28. 30. A cell conprising the
vector of claim29. 31. A nethod for expressing glycoprotein |ba

pol ypepti de-i munogl obul i n fusion polypeptide, the nmethod conpri sing
~culturing the cell of claim30 under conditions that result inexpression of
sai d gl ycoprotein | ba pol ypeptide-inmunogl obulin fusion polypeptide. 32. A
phar maceud. cal Aphamasetticah compasiticn cugnprtstngthe A& proRimdf ddigi23ok 254, 5, 6,
10, 14, or 22. 34, 33. A pharmaceutical comnposition conprising the fusion
protein of claink3 or 25. 34, The use of the fusion pol ypeptide of claim23

or 25 1in e I : i RRIi.Dit N dherence of a bl ood
cell to az't i o%ﬂg%&.ﬁeg@%én?R@%?%{Bg&iaéé%sﬁs&? é&h‘*cm i’acfwgo 8 of claim
34, mbgieghdnt 61 iihibitigQdherRhceSf S 1180d EelP@ al blold ichlissiS ine BioRRical igtepe Of
claim 34, wherein said biological systemis an ex vivo systém °37. The use
of claim 34, wherein said blood cell is a platelet. 38. The use of claim 37,
wher ei n i d atel e xpr.ess, gl ycopratein Ib a, P-selectin or thronbin.
39. The u¥e of lbﬁ‘?ffr?&%ﬁf’ﬁ\%ﬁe?'é%ﬁéééf “I%&'c?al%’éﬁef“ Fanin pEQSHEPe. 40. The use
of claim 39, wherein said | eukocyte express Mac-1 or a selectin Ilgand. 41.
The use of claim 39, wherein said biological tissue is conplexed with von
W | | ebr ard#. Factheruse oficlainb 34, wherginspiddiielogichlsystemas aPes ehvecyitem. 42. The use
of the polypeptide of claim23 or 25 in the manufacture of a nedi canent for
~inhibiting adherence of a protein to a biological tissue in a biological

System 43 Thg36 oPbiafch 34 Wihein VB MG &M ida Blabkiggi cal systemis an in

vitro system

3B.  The use of claim 37, wherein said platelet express glycoprotein Ib a, P-selectin or
thrombin.

39.  The use of claim 34, wherein said blood cell is a leukocyte.
40.  The use of claim 39, wherein said leukocyte express Mac-1 or a selectin llgand.

41.  The use of claim 39, wherein said biological tissue is complexed with von

Willebrand Factor, thrombin, glycoprotein Ib a, or P-selectin.

42.  The use of the polypeptide of ¢laim 23 or 25 in the manufacture of a medicament

for inhibiting adherence of a protein to a biological tissue in a biological system.
43,  The use of claim 42, wherein said bioclogical system is an in vifro system.
44,  The use of claim 42, wherein said biological system is an ex vivo system.
45.  The use of claim 42, wherein said protein is membrane associated.

46.  The use of claim 42, wherein said protein is glycoprotein Iba, P-selectin, von

35



The use of claim42, wherein said biological systemis an ex vivo

Ystem 45. The use of claim42, wherein said protein is nmenbrane

soci ated. 46. The use of claim42, wherein said protein is glycoprotein
- ba, P-selectin, von 3; WIIlebrand Factor or thronbin. 47. The use of claim
/42, wherein said protein is in solution. 48. The use of claim47, wherein
said protein is von Wllebrand Factor or thrombin. 49. The use of claim 42,
wherein said biological tissue is conplexed with a protein selected from
the group consisting of glycoprotein Iba, Mac-1, P-selectin, von WI I ebrand
Factor and thronbin. 50. The use of the polypeptide of claim23 or claim25
i n t peElekrahd Bedtvr & Bfontbinmedi canent for a platelet activation disorder in a
subj ect, conprising admnistering to a subject 1in need thereof the fusion
pol ypeptide of claim30. 51. The use of claim50, wherein said disorder is
associ ateq.,w t h. t hronbat.i c,di gease. .. 52. .The, us pf cl aim 50, wherein said
di sorder gg i's EHF?:H;;)F@ 42&"@’&%‘%?“‘%3&!‘?}8’3 'é'cgﬁf Onyocardial infarction,
stroke, venous thronbosis, atherosclerosis, or arterial thronbosis. 53. The
use of claimb50, wherein said disorder is angi na. 54. The use of clai m 53,
wher ei n sd8.d aifhe nse ofsclainsd % nthereamggic proteib 5s vorhWillebearef FattariomtizOmbidaer ei n
said subject is a human 56. The use of claimb50, further conprising

adm nistering to said subject a conpound selected fromthe group consisting
of acetyl gal i Cydj h {.st,

cl opi dogrg a égls c@?‘??ﬁ%le%?ﬁ%f'@tﬁﬁ&? éu@xs #?é)lc*or an%%gﬁah

t hr osddedted frém tBOZOUP comsting of glycoprotein Iba, Mac-1, P-sclectm, von Willebrand Factor

and thrombin.

50.  The use of the polypeptide of claim 23 or claim 25 in the manufacture of a
medicament for a platelet activation disorder in a subject, comprising administering to a subject
in need thereof the fusion polypcptide of claim 30.

51.  The use of claim 50, wherein said disorder is associated with thrombotic disease.

52.  The use of claim 50, wherein said disorder is ischemic heart disease, angina, acute

myocardial infarction, stroke, venous thrombosis, atherosclerosis, or arterial thrombosis.
53.  The use of claim 50, wherein said disorder is angina.
54,  The use of claim 53, wherein said angina is unstable angina.
55,  Theuse of claim 50, wherein said subject is a human.
56.  The use of claim 50, further comprising administering to said subject a

compound selected from the group consisting of acetylsalicylic acid, heparin, a glycoprotein
IIb/11]a antagonist, clopidogrel, a P-selectin antagonist, a thrombin inhibitor and a thrombolytic

enzyme.

%6



