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AUG 2005 cRedlad#p0R/b03848xamples of such interactions the interaction that can occur between
platelets, leukocytes and the inner wall of blood vessels (i.e., the vascular endothelium).
15  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 subendothelium. In contrast, leukocytes
can adhere either directly to activated endothelium or indirectly by first adhering to vWE-
immobilized platelets. In both instances, leukocyte cell surface molecules that bind to either
20 the selectins or integrins classes of adhesion receptors mediate these adhesion events.
Leukocyte-platelet adhesion is thought to occur, 1n part, via interaction of the leukocyte
surface integrin molecule, Macl and the GP1b component of the platelet surface GPIb-IX-V

complex.

In response to vascular disturbances such as artherosclerotic plaque rupture or
25  mechanical injury, e.g., such as that caused by angioplasty, stent placement, ischemic damage
or stenosis, leukocytes and platelets can accumulate at a vascular lesion site and provide

multiple adhesive substrates for one another. This accumulation of leukocytes and platelets
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2Dt5 WO 021063003 PCTI US02/ 03549 . GP1b302/ 2A-1g . , .
MPLLLLLLLEpspragmpticmisrypegpmineokraitita dpsppkerrredineshy fyipn protein

includes the sequences of GP1b302-Ig (SEQ ID NO:1), Gplb302/2A-Ig (SEQ ID NO:2),
15 GP1b302/4X-Ig (SEQ ID NO:3), GP1b290 Ig (SEQ ID NO:4), GP1b290/2V-Ig (SEQ ID
NO:5), or GP1b290/1 A-Ig (SEQ ID NO:6), or a fragment, homolog, analog or derivative

thereof. The sequences of these polypeptides are provided below:
GP1b302/1Ig

MPLLLLLLLLPSPLHPHPICEVSKVASHLEVNCDKRNLTALPPDLPKDTTILHLSENLLYTE
20 SLATLMPYTRLTQLNLDRCELTKILQVDGTLPVLGTLDLSHNQLQSLPLLEQTLPALTVLDVS
FNRLTSLPLGALRGLGELOELYLKGNELKTLPPGLLTPTPKLEKLSLANNNLTELPAGLLNG
LENLDTLLLQENSLY TIPKGFFGSHLLPFAFLHGNPWLCNCEILYFRRWLODNAENVYVWKQ
GVDVKAMTSNVASVQCDNSDKFPVYKYPGKGCPTLGDEGDTDLYDYYPEEDTEGDKVRATRT
VVKFPTKARPHTCPPCPAPEALGAPSVFLFPPRKPKDTLMISRTPEVICVVVDVSHEDPEVKF
25  NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPVPIEKTIS
KAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPRPVLD
SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NC:1)



SLATLIVPYTRLTQ_NLDRCELTKLQ\/DGTLPVLGTLDLSHNQ_QSLPLLGQTLPALTVLI'U)@& i~
FNRL TSLPLGAL RGLGEL QEL YLKGNELKTLPPGLL TPTPKLEKL SJANNNL TELPAGL L
LENLDTW | PKGFFGSHL L PFAFL HGNPW.CNCEI LYFRRW.QDNAE

GVDVKA A DKFPVYKYPGKGCPTL GDEGDTDL YDYYPEEDTEGDK.
WKFPTKARPHT CPPCPAPEAL GAPSVFL FPPKPKDTLM SRTPEVTCVWVDVSHEDPEVKF
NV VDGVEVHNAKTKPREEQYNSTYRVVSVL TVL HQDW.NGKEYKCKVSNKAL PVPI EKTI S 10
KAKGQPREPQVYB 1 PPIRERMI KNQVSL TCLVKGFYPSDI AVEVESNGQPENNYKTTPPVLD
SDGSFFL YSKL TVDKSRWOQGNVFSCSVMHEAL HNHYTQKSLSLSPGK ( SEQ | D NO: 2)
GP1b302/ 4X-1g 15
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GP1b290- | §WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPVPIEKTIS

3549

MPLLLEA LLR, R PRSI WAL B ik BT TeEVLD
SLATLMPYTRLTCQLNL L TKLOVDGTLPVL GTLDL SHNQL QSLPLLGOTLPALTVLDVS
FNRL TSL PL &AE F 1o X R HEERRRYY PR FIEANRNEFEKPABER NGB NO:2)

LENLDTLLLQENSLYTI PKGFFGSHLLPFAFLHGNPW.CNCE! L YFRRAW. QDNAENVYWIKQ 30
GVDVKAMI SNVASVQCDNSDKFPVYKYPGKGCPTL GDEGDT DL YDYYPEEDTEGDKVRPHTC
PPCPAPEAL GAPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSVL TVL HODW. NGKEYKCKVSNKAL PVPI EKTI SKAKGQPREPQUYT

L PPSREEMTRRIERA A KREFYPSDI AVEVESNGOPENNYKTTPPVL DSDGSFFLYSKLTV
DKSRWG\VFSQIMNHE AN RO BESE BPEKI( ESEQDKRNKOALP PBE PIEDTD PO, 2N T TF
MPL L LLLL L& PSPLHPHRI QR SKRSHL EYNODMRNLSVAIGRPDLBKDTTOE HE SEMY TV TVLDVS
SLATLMPY TR NLIDREEIRMRIGEVOET Y PYEGTLIO QL QB PKLERIE PANTNL TS AGLLNG

LENLDTLLLOENSLYTIPKGFFGSHLLPFAFLHGNPWLCNCEILYFRRWLODNAENVYVWKQ
VVDVKAVTSNVASVQCDNSDKFPVYKYPGKGCPTLGDEGDTDLYDYYPEEDTEGDKVAATAT
20 VVKFPTKARPHTCPPCPAPEALGAPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKE
NWYVDGVEVENAKTKPREEQYNSTYRVVSVLIVLHQDWLNGKEYKCKVSNKALPVPIEKTIS
KAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALENHYTOKSLSLSPGK (SEQ ID NO:3)

25 GP1b230-Ig

MPLLLLLLLLPSPLHPHPICEVSKVASHLEVNCDKRNLTALPPDLPKDTTILHLSENLLYTF
SLATLMPYTRLTQLNLDRCELTKLOVDGTLPVLGTLDLSHNQLOQSLPLLGQTLPALTVLDVS
FNRLTSLPLGALRGLGELQELYLKGNELKTLPPGLLTPTPKLEKLSLANNNLTELPAGLLNG
LENLDTLLLOENSLYTIPKGFFGSHLLPFAFLHGNPWLCNCEILYFRRWLODNAENVYVWKQ
30 GVDVKAMTSNVASVQCDNSDKFPVYKYPGKGCPTLGDEGDTDLYDYYPEEDTEGDKVRPHTC
PPCPAPEALGAPSVFLFPPKPKDTLMISRTPEVITCVVVDVSHEDPEVKFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPVPIEKTISKAKGQPREPQVYT
LPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTV
DKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO:4)

35
GP1b290/2V-Ig

MPLLLLLLLLPSPLHPHPICEVSKVASHLEVNCDKRNLTALPPDLPKDTTILHLSENLLYTE
SLATLMPYTRLTQLNLDRCELTKLQVDGTLPVLGTLDLSHNQLQSLPLLGQTLPALTVLIDVS
FNRLTSLPLGALRGLGELQELYLKGNELKTLPPGLLTFPTPKLEKLSLANNNLTELPAGLLNG

3
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encodi ng a glycoproteln | ba fu3|on polypeptlde, as well as a vector
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conposi tions that  include._the
to the invention. 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

25  ofa glycoprotein Iba fusion polypeptide.

Also included in the invention is a nucleic acid encoding a glycoprotein Ibo fusion
polypeptide, as well as a vector containing glycoprotein Ibet fusion polypeptide-encoding
nucleic acids described herein, and a cell containing the vectors or nucleic acids described
herein.

30 Also included in the invention are pharmaceutical compositions that include the

glycoprotein Jba fusion polypeptides, as well as antibodies that specifically recognize the
glycoprotein Iba fusion polypeptides.
Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
35  Dbelongs. Although methods and materials similar or equivalent to those described herein can

4
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GPl b302-1g coding region. Lanes 7,9 show protein A eluates containing

tryptic fragments (| ower i |t 10 is protein
A eluate after gel fil tr?@f@ﬁ%@)@ @e@%ﬁgn Figure 2. 15
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effect of a single bolus injection of a GPIb290/2V-1g fusion protein at
various concenkIGtl ioas ilstratipant b g shbwine pripuefitgiod wf b ptdin Awlued Fol ts

nodel exper.i rrgnt Arrow shows t'irre. of

. drug_jnjection,
GP1b 02-fg fusion protein by gel filtration column ?G#(E'J %%C enables separation of upper
band (intact fusion protein, lane 4) from lower band {tryptic cleavage fragment, lane 7).

FIG.3 is an illustration of a western blot of conditioned cell culture medium
demonstrating the extent of proteolysis for various GP1b-Ig fusion proteins secreted from

20  stability transfected CHO cells.
FIG.4 is a chart depicting an UV spectrum measuring plateiet aggregation.

FIG.5 is a chart showing the effect of a single bolus injection of a GPIb290/2V-Ig
fusion protein at various concentrations on mean LCX flow patterns during in vive Folts

model experiments. Arrow shows time of drug injection.

25 FIG. 6 is a schematic illustration depicting an injured coronary artery with high fluid

shear blood flow.
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that is different from the glycoprotein Iba polypeptide or fragnent and

that is derived fromthe sane or a different organism Wthin a
gl ycopr otlypofrhtgin thei Busiqn Belgpaptide® gl ycoprotein | ba pol ypeptide can

In various aspects the invention provides fuston proteins that include a first
polypeptide containing at least a portion of a glycoprotein Iba polypeptide operatively hinked
to a second polypeptide. As used herein, an glycoprotein Ibae "fusion protein” or "chimeric

20 protem" includes at least a portion of a glycoprotein Iba polypeptide operatively linked to a
non-glycoprotein Ibo polypeptide. An "glycoprotein Ibae polypeptide” refers to a
polypeptide having an amino acid sequence corresponding to at least a portion of a
glycoprotein Ibo polypeptide, whereas a "non-glycoprotein Iba polypeptide” refers to a
polypeptide having an amino acid sequence corresponding to a protein that is not

25  substantially homologous to the glycoprotein Iba protein, e.g., a protein that is different from
the glycoprotein Iba. polypeptide or fragment and that is derived from the same or a different
organism. Within a glycoprotein Iba fusion protein the glycoprotein [bo polypeptide can

correspond to all or a portion of an Iba protein.
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o 7 s oa efimeralie o B AP E Ik e HOE § U WY e PO SHRE | de
can be fu%@?petpﬂdéshl?e MNeh@hall, BH}%eciC(&ochﬁéahﬂy '%hfa QfvalkRond EN&LC&E’B%Lﬂid@ Thu

pol ypeptide: I'n a further enbodinment] thé gl ycoprotein Iba fusion protein
may be | i bbel)in omemer that allbSsfora leastding fupntidn aveicatédoith Felycaxatepller t he

gl ycoprotein lha fusion protein may.addjtionally be linked ta a GST
Pust on pr BYGpTRIe, WRETYPeR frorefir Jo b Heis 1% PR e RSP B Sehuences ar e
fusedipo b&gpegﬁa?ﬂmt&%o&ian%@ 1Rl (ﬂear%-theit_g.ln%léffcqbﬂ%coﬁiﬁé’tﬁé‘?ﬂ?@dp’i’&%

sequences. Such fusion 'proteins can facilitate the purification of

gl ycopr ot &orpdlypsptidesind thepooighycnprotem Bngohpertdabrediusednin-fratmiado ¢agh pthar.
protein is,inclydes a.heterol ogoys signal .sequence .20 (i.e., a

Do ypent i db Sealinpetinti pSbRdRdpraulirer i B¢ Sofpinfit s Eivrudativy
gl ycopr ot gjygbp'[&bhwbﬁ%,ﬁepﬁgé.d) at its N-term nus. For exanple, the native
gl ycoprotein Thu signal Ssequence can be renoved and replaced with a

si gnal sequencg .f r tel It al t I Q.
manmmal i an hostﬁlc?e ﬁ}g%f%gédglﬁlgglgl{hgﬁﬁgﬁpéf ggir}‘ Iggtﬁsg%%orﬁgglfmﬁé%%?% eclg’rPi “Thu
can bes i porealdRdnilmdet@gh Rosexafipla thedlpoplotgohe. fakig alotde i@ nitiond By An
chimeric or fusion Erot ein of the invention can_be produced by standard
r econbi naft EHA 1@ R Rif¢RRPToEsY in &b hegly REO iR Sprisios DEVHR AGUFRSES tiie

di fferent 5 DOl MRERLAS STHEREES: 3! BulabifdeedriRBeB e ghdinds bl

accor dance SchPth conventl?oﬁg te%’%hglal?es, e.g.,&E;ggﬁg?oﬁshgﬂgfﬁlgltoyended
or st aggeprotatberdn feilimatethe harifitatigavt gpopraat fiocfision protein.

In another embodiment, the fusion protein is includes a heterologous signal sequence
20 (i.e, a polypephde sequence that is not present in a polypeptide encoded by a glycoprotein
Iba mucleic acid) at its N-terminus. For example, the native glyco;nrotéin 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 heterologous signal sequence.

25 An chimeric or fusion protein of the invention can be produced by standard
recombinant DNA techniques. For example, DNA fragments coding for the different
polypeptide sequences are ligated together in-frame in accordance with conventional
techniques, e.g., by employing blunt-ended or stagger-ended termini for ligahion, restriction

enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as
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enzyne digestion to provide for appropriate termni, filling-in of
cohesive ends as 7 05 AUG 2005 WD 021063003 PCT/ US02/ 03549 appropriate,’
al kal i ne phosphatase treatnent to avoid undesirable joining] 5ad 2003
enzynat ivgo ob/bass on. I n another enbodi ment, the fusion ggR§ $@RHRG

synt hesi zed by conventional techniques including autonmated DNA

synt hesi zers. Alternatively, PCR anplification of gene fragnents can be
carried out using anchor prinmers that give rise to conplenentary

over hangs sppBfiae alkaliMOoHHBRISREY kit e a0 Bvdid agdmeRitte folidte, eRlersRsRUENt | y
be anneal ed and reanplified to generate a chinmeric gene sequence (see,

for exanpligationy dygnothes pmppdimest theyfusturgmrran ERyrhetre bygopentomst AR

Bl OLOGY, %ﬁgvg!ﬁﬁ%ﬁﬁﬁi‘ﬁé‘?%' S2E T AL ely?ié%{%ﬁ%iﬁ%%ﬁ%% e ar €

comrer ci al encode "a tfusion nol ety e region

of an i Miiaggtmbednite ched wutidigynchdk pimecohatalive rise kb eorgpiemehitarg onttbdres C
acid can be cloned 10 into such an gﬁgression vecitgr such, t hat tfle f usi on
moi et y i s CPVTRREYO GPNFCARE §95° RETCHRITATEE SUIETeRT) PotrHed 114 rGeirpidisd
enbodi MentSgentAiR agﬂhsiﬁ&wgh@lséqu]lgﬁ% é%éf%?él\lk&?ﬁhéi’ﬁgx@%&@@t dinedsydekrEGE am no

aci d sequence of one or nore o _ : ycoprot'ein |ba fusion
Igol %/pep'é : é"ét@Tthyf @M@LEC?Ef‘\b B}lc%}mfr hn §iddy SaSowsh, WD s Nbreo;g_@?mny rrgle_ L S. I
refera e. rotein | hanfusi olypeptide.is a dieter. e firs
ool ypept i F8ne it B0 R Erllndent Rl PR ARRE} FRicb Ry Yl ian o

const r uct @danizirghoblikeheR s oRliMg /S SgetPRREE IR @ntdihubRid R dafi be ladedr €
described _ in, e.g. European Patent Application Publication No. 0 317 278

A2, anf@ Ldpesuchpngrpregpnsaeior yuh that dgrusioy mejetisis lipkedsnfigmedpiben o

pol ypepti @Q*ﬂ .G.aci ds encodi ng GP | ba pol ypeptides 20 incl ude
GenBank Ag@*z%ls. or?g&ggfdt%&B 12038 and AB038516, D85894 and BAAI 2911,

respectively (human sequences),., and GenBapk Accessi on .No. C53320. and
UD1667. r eape RR SRR b FSoptay b HEPERRV PP e AR B PR P
entirety. atif séeRe@TafslbmbieSf SEQEDAROL:N-@ pol ypeptide noiety is provided
as a variant GP Ib a polypeptide having a nutation in the

nat ural | y- occugiykhgofsh bl fBsiSe Rdds\hdyExlsy REOlighBREs, sueh af Rkt 1N
hi gher affinity y%:{ﬁgloatni ve t(l)l tﬁ‘gﬁﬁr%gn- mut e}{g&gd seqlug’{e)ncesjS bi ﬁdi ng Sof the GP

113a pél ypapes.direfembly the ghoopbEichb fusor fagephdd iee dimer. For exanpl e, the
mut ant pol ypeptide may bind with higher affinity to Von WI I ebrand
factor (VvWF). The Srstpdypeatiée andeciucieid acidsencodingpbe fims pansiptidnesshe can be
assessed using | ow concentrations of ristocetin. Ater gat ely, .any
constriicted using GP Iba encoding sequences are known in the art and are deScribed 1n, e.g.
European Patent Application Publication No. 0 317 278 A2, and Lopez et al. 84:5615-19,
1987. Other sources for GP Ibx polypeptides and nucleic acids encoding GP Iba polypeptides
20  include GenBank Accession Nos. BAB12038 and AB038516, D85894 and BAA12911,
respectively (human sequences), and GenBank Accession No. AACS53320 and U91967,

tespectively, and are incorporated herein by reference in their entirety.

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
25  results in higher affinity (relative to the non-mutated sequence) binding of the GP IBa
polypeptide to a leukocyte cell surface molecule. For example, the mutant polypeptide may
bind with higher affinity to Von Willebrand factor (vWF). This increased reactivity, or
hyperresponsiveness, can be assessed using low concentrations of ristocetin. Alternately, any

other suitable means for determining the reactivity of the polypeptide with vWTF can also be

g



ot her suitable neans for determning the reactivity of the pol E‘lﬁﬁﬂtl de
with vWF can al so be 8 05 AUG 2005 V\D 02/ 063003 PCT/ US02/ 04614 i zed
to identy,§%.8 eptides which are "nore" reactive with 02/6354907 €
reactive ?hgngi}%agt ural ly-occurring wild-type GP | ba. Exarrp\t'\:%eqsSl 0 éP
pol ypeptide variants that bind wth higher affinity to vW include GP
| ba variants that include sequence alterations in the hinge region of a
GP | ba polyipestbdRntifNHYepiRs Wadh QR nforstabidies wak v ;b aabe Reabiee the N9 5
residues 220 to 310 and is reported to be a major binding site for VW
W t hin thela@ﬁalb'tpcalmpgwlﬁémq TbovUExamipdasof GF W@qmmg@ier\@gmwhmﬁnndjde

Subeti tut Mo ey st W R et Byt PR B ieee e afat e
aci ds couligh@l§Rodsr SEPHd § Wﬁndeb\ﬁ@ﬁﬁnﬂgre%i&n% ﬁéﬁne&‘d§ ﬁq%'régfbnﬁlhc]ﬁchﬁg hi nge

region is at re5|due 239, ch in the wld-type a encodes
met hi orfi neesidves 2ktiXl0ands refforted kd beer thegor tiodigg yitd ﬁqev\ﬂgvmsn ﬁméi?dbmed but

ot her am no, aci.ds n al so be,substituted. .In addi.ti hj hge i,on
Var ants pvemdE SRGuRIR Bubr hEE Seiob e pishe BUEti o HhFER BEFPent | de
of the inyrRp Ay 5@6@33 cald. QDsubeRhtidresTivallne fbpgl?mﬁ@@zatlk %&8%@8@%@39
(see e.g., Dong et al C 275:36 27663-27670 (2000)) Thus, the

i nvent i on e 4¢di§§01ﬁ1dslﬂsorbeﬁvhﬂlémds A MQHMQ@I@U@M@% thedinigs regian pobit i on

i thi n ChaeRRoentronet & b e S Bl R oo Ih S BERL A pind or ™

posi tien G%@,%meesg;s ,prefeddd Yut &R¢ amidd keiddRaP16d B dubkthaed.| RCIIHESS, ingd
vari ant b a pol ypﬁE‘tlde with positions at both 233 and 239, e.g, a

@33V and r@igowngusof GPUD pqelypeptides arieble fsoss inenfusion polepaarids of the
pol ypept | g AR LhaY ! utdifo ;i%é’bé%‘?éjsm%%b&h‘{%&;h&gtzs and B30 8B [ﬁyrﬁbgyﬁg pe)P%' nd

mutations i n the na y-oCCurring a“sequence
20 resul t 97pn6a768- 27@7&(3quefrme thoineenton hixdaist ﬁisimn@méxﬁmhyﬂiase grelative
to the non-nmutated s uence) Tryptic cleavage sites in_the

nat ur al | y spestititiep ﬁ‘gp pion3%: BT edd habiitieref 2 weas Gk pf(lgaeéh%e g.

Ti tani;s 4 e%ﬁ}% 4 the first

pol ypept | eL? ﬁ%‘?wﬁ lﬁ‘?u hléﬁfsoa 139%“ ?’38( o%:n)gpolﬁgﬁept P%w&%c[ﬁgr hati vel Y,

the first CmfiBYpmdtal fugon pryprin et inelsdestahaanriintlGE bengilyperid Wittepgsloppapt | de.

For 25 ex rst p han 600am no acids in |ength,
Iesg’nﬁ’f‘éﬁ $ %éqﬁa@ %@%%@%&%8{7 “fBO 50, or 25 amino acids in

I engt h. Exanpl es of a f| rst poI %&e@tl de include a ti de which

i ncl udes the affi NBe£ERP eB‘FdetIﬂ%‘e@ﬁ H’YB"léecg@IWEﬁ‘ttl@em

sequences &Jol)%&%%vﬁqﬁ%é&nb@ the naturally-occurring GP Ib o sequence (wild type) that

20 results in a GP Ib o sequence more resistant to proteolysis (relative to the non-mutated

a

sequence). Tryptic cleavage sites in the naturally-occurring GP Ib o sequence have been

described. (see e.g. Titani et al., PNAS 84: 5610-5614, (1987))

In some embodiments, the first polypeptide includes full-length GP Ib o polypeptide.
Alternatively, the first polypeptide comprise less than full-length GP Tb o polypeptide. For
25  example the first polypeptide less than 600amino acids in length, e.g., less than or equal to
500, 250, 150, 100, 50, or 25 amino acids in length.

Examples of a first polypeptide include a polypeptide which includes the amino acid
sequence of any of the GP Ib « polypeptide sequences of GP1b302 (SEQ ID NO:7),



9 0 5 AUG 2005 WD 02/ 063003 PCT/ US02/ 03549 GP1b302/ 2A ( SEQ | DNO. 8)

GPLb/ 4X (SEQ IDNO 9), GPib290 (SEQ 1D NO10), GBLb290/ 2V (SEQ)d RO 11)
and GB1b290/ 1A (SEQ I D NO 12).

HPI CEVSIMAGBMNCDKRNL TALPPDLPKDTTI LHLSENLLYTFSLATLMPYTRpTEDao2/0580 5

CEL TKLQVDGTLPVLGTL DL SHNQL QSLPLLGQTLPALTVLDVSFNRLTSLPLGALRGLGEL  QE

L YLKGNELKTLPPGLL TPTPKLEKL SLANNNL TELPAGLLNGLENLDTLLLQENSLYTI PKG FF
GSHLLPFAFLHGNPW.CNCEI L YFRRW.QDNAENVYV' WKQGVDVKAMT SNVASVQCDNSDKF  t 0 PV
YKYPGKGCP TirERRGIIED MY Y KRS = GRIKY/RA TR VERRTEA GPSERJ (SERQIVNO: 10),

HPI CEVSKVASHL &KRNLTALPPDLPKDTTI LHLSENL L YTESLATLVPYTRLTQLNL DR 15
CEL TKLQVDEHIPAYEY Gkt Plangonit ipATO RSP GALRGLGEL  CE

LYLKGNELKTLPPGLLTPTPKLEKLSLANNNLTELPAG_LNG_ NLDTLLLOENSL YTI PKG FE
GSHL L PFAFEEERBW EXCETL %%WMW%%@ LSgLply

YKYPGKGCPTEGDEGDTDL YDYYPEEDTEGDKVAATATWKF PTKA (SEQ I D NO 8)
HPI CEVSKVASHI EMNODERNE ARG ERNN PPRIOL TS B SENT L YAIFESITAN NRRIRISTOLNRLRORGED
CELTKLQVDGELPVLGTLDL SHNQ_ QSL PLL GQT L PALTVL DVSFNRLTSLPLGALRGLCGEL CQE

L LPAFLEERITCRCE RERA SRS RGO 557 Y

KYPCGKGCPTL GDTDLYDYYPEEDTEGDKVAATATWKFPTKA (SEQ I D NO 9)
GSHLLPFAFLHGNPWLCNCEILYFRRWLQDNAENVYVWKQGVDVKAMTSNVASVQCDNSDKF

10
YKYPGKGCPTLGDEGDTDLYDYYPEEDTEGDKVRATRTVVKFPTKA (SEQ ID NO:7)

BPICEVSKVASHLEVNCDKRNLTALPPDLPKDTTILHLSENLLYTFSLATLMPYTRLTQLNL
DR

15 CELTKLQVDGTLPVLGTLDLSHNQLQSLPLLGQTLPALTVLDVSFNRLTSLPLGALRGLGEL
QE

LYLKGNELKTLPPGLLTPTPKLEXLSLANNNLTELPAGLLNGLENLDTLLLOQENSLYTIPKG
FF

GSHLLPFAFLHGNPWLCNCEILYFRRWLODNAENVYVWKQGVDVKAMTSNVASVQCDNSDKF
20 PV

YKYPGKGCPTLGDEGDTDLYDYYPEEDTEGDKVAATATVVKEFPTKA (SEQ ID NO:8)

HPICEVSKVASHLEVNCDKRNLTALPPDLPKDTTILHLSENLLYTFSLATLMPYTRLTQLNL
DR

25  CELTKLQVDGTLPVLGTLDLSHNQLQSLPLLGQTLPALTVLDVSFNRLTSLPLGALRGLGEL
QE

LYLKGNELKTLPPGLLTPTPKLEKLSLANNNLTELPAGLLNGLENLDTLLLQENSLYTIPKG
FF

GSHLLPFAFLEGNPWLCNCEILYFRRWLODNAENVYVWKQVVDVKAVTSNVASVOCDNSDKF
30 Vv

KYPGKGCPTLGDEGDTDLYDYYPEEDTEGDKVAATATVVKFPTKA (SEQ ID NO:9)

HPICEVSKVASHLEVNCDKRNLTALPPDLPKDTTILHLSENLLYTFSLATLMPY TRLTQLNL
DR

35 CELTKLOVDGTLPVLGTLDLSHNQLQOSLPLLGQTLPALTVLDVSFNRLTSLPLGALRGLGEL
QE

LYLKGNELKTLPPGLLTPTPKLEXKLSLANNNLTELPAGLLNGLENLDTLLLOENSLYTIPKG
FF

10



HPI CEVSKVASHL EVNCDKRNLTALPPDLPKDTTI LHLSENLLYTFSLATLMPYT M 7
CELTKLQVDGTLPVLGTLDLSHNQLQSLPLLGOTLPALTVLDVSFNRLTSLPLGAL

LYLKGNEd bFdehds TPTPKLEKLSLANNNL TEL PAGLLNGLENLDTLLLQENSL ¥FHRK62/05550 10 O 5
AUG 2005 WO 02/063003 PCT/ US02/ 035. 49

GSHL LPFAFLHGNPW.CNCEI LYFRRW.QDNAENVYWWKQGVDVKAMI SNVASVQCDNSDKF PV
YKYPGKGCPTLGDEGDTDLYDYYPEEDTEGDKVR (SEQ I D NO 10) 5

HPI CEVS TACREBL PRIRRH IIQHNBENLA YT RGE ATV TR RQAWICDNEBK F
CELTKLQVDSTLPVLGTLDLSHNQLQSLPLLGOTLPALTVLDVSFNRLTSLPLGALRGLGEL

QE
G5 L PEAFL PR EVERENE CPNRE TR HRVETRAY TVASUCCONSDKE PV

YKYPGKGCPTLGDEGDTDL YDYYPEEDTEGDKVR (SEQ | D NGO 11) 15

A NI NE TR R DIk SN T S AT MR TG e B,

CEL TKLQVIXI LPVLGT L DL SHNQCQSLPLLGQTLPAL TVL DVSFNRLTSLPLGAL RGL GEL
LYLKGNELKTLPPGLLTPTPKLEKLSLANNNLTELPAGLLNGLENLDTLLLQENSLYTI PKG 20 FF
GSHL L PFAFEHNBWEEEE VI ERRAE %MWWMRWEL
YKYPGKGCRH. GDEGDTDL YDYYPEEDTEGDKVR (SEQ | D NO: 12) 25 A signal peptide
that can he.rdeikdesronrrberkusion. et eEnpAsL ML il bl RSRIR v (SERs | D

NGO 1R3), #f desired, one or nore amno acids can additionally be inserted

bet ween t firs
éghLLPFﬂ?LHGNPWLCNCEILYFRRWLQDNAENVYVWKQVVDVKAVTsNVASVQCDNSDKF

YKYPGKGCPTLGDEGDTDLYDYYPEEDTEGDKVR {SEQ ID NO:11)

I5 HPICEVSKVASHLEVNCDKRNLTALPPDLPKDTTILHLSENLLYTFSLATLMPYTRLTQLNL
DR

CELTKLGVDGTLPVLGTLDLSHNQLOSLPLLGOTLPALTVLDVSFNRLTSLPLGALRGLGEL
QE

LYLKGNELKTLPPGLLTPTPKLEKLSLANNNLTELPAGLLNGLENLDTLLLOENSLYTIPKG
20 FF

GSHLLPFAFLHGNPWLCNCEILYFRRWLODNAENVYVWKQGVDVAAMTSNVASVQCDNSDKE
PV

YKYPGKGCPTLGDEGDTDLYDYYPEEDTEGDKVR {SEQ ID NO:12)

25 A signal peptide that can be included in the fusion protein is MPLLLLLLLLPSPLHP (SEQ
ID NO:13). If desired, one or more amino acids can additionally be inserted between the first

polypeptide moiety comprising the GP Ib & molety and the second polypeptide moiety.

The second polypeptide is preferably soluble. In some embodiments, the second
polypeptide enhances the half-life, (e.g., the serum haif-life) of the linked polypeptide. In
30 some embodiments, the second polypeptide includes a sequence that facilitates association of
the fusion polypeptide with a second GP Ib « polypeptide. In preferred embodiments, the
second polypeptide includes at least a region of an immunoglobulin polypeptide.
Immunoglobulin fusion polypeptide are known in the art and are described in e.g., US Patent
Nos. 5,516,964; 5,225,538; 5,428,130;5,514,582; 5,714,147;and 5,455,165.
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pol ypepti de noiety conprising the G° I b a noiety and the second

pol ypeptide noiety. The second pol ypeptide is preferably sB5MIGEN n some
enbodl second pol ypeptide enhances the hal f-1Ii t he
serum h éEWW?@ﬁ of the Iinked pol ypeptide. In 30 sone eﬁ&ﬂﬁéﬁmggb t he
second pol ypeptide includes a sequence that facilitates association of
the fusion polypeptide with a second GP b a polypeptide. In preferred

enbodi nents, t secpn e cl udes at. |l e a region of an
i mrunogl obul i nﬁﬁ%lf’ g?éj’a‘gmsxﬁn%u Ptil% ¥ PrPrsH %ﬁh'ﬁ)‘g&l de are known
in the ar ﬁmﬂll&d)gﬁbﬁilndﬁ:ﬂfiﬁdpﬁ@ﬂ Alfer@atiely, th@sdeaﬁcﬁﬁélypfﬁiﬂﬂe compike [96than full-
5,225,538; 5,428,130;5,514,582; 5,714, 147;and 5,455,165. 11 0 5 AUG 2005

VO 02/ oesbe@hmww&emb’iﬂm & BB R ight CPﬁlé %@Bﬁn %PS/E"eptl de
cecond o SEits His SR pol BRI P AP RER AR AR pal P 1
pol ypebt i pldypeptide. ,Mare Ipecforybly i secondipphpemthiaiimludeathe Eéa@onﬁ%an or Fe.

| mmunogl oBTFRESOR SHERPIYE . Nore pref erabl y the sesond pol ypept de
napeot of t he I AVGREABREot HEhS B BRI PRI HBSRA TR b SfiriBe A5 Punct | on

that the ﬁaﬁtﬁséﬁct&%&wef Pk Rghf ow%eny&fmﬁndﬂbgebﬁlma@@mﬂpqﬂcobuI in
heavy chain. Fc effector function iIncludes for exanple C receptor

bi ndi ng, ek Emeten itledes fgnexanmleTFc@ch:ptd_ronmrbm epmplgmamt fixatioy andBedl f or

cocT ol €y, SR Py CPOREE DI IZ IR T KBty &t 1 MRS aSieviond Tt o
art. In onpletioprhanitgEnt effebRr SA6QR] afDAnyiDeP! dtalflithas: knownah teerafdf bm ty for

the Fe receptor. In an alternative enbodinent, the_second pol ypeptide
has | ow o?mW1WFW|S?§PT¥1@PIWWP@H%hW or §p @ffenity fenthe Famegpten dnak r ed second

pol ypepti B iy G §§1§ NO 12.
Thi s sequ%%ggdﬁ% Ogléﬁs}g%’ [Egger%g%?gﬂ%n%eﬁgiﬁ‘égpﬁnﬁﬁoﬁ%% rllgl%l hose t hat
differ fpromrt®ig.am no acid found in the corresponding position of the

w | d-type i munogl obulin sequence:

HTCPPCPAPEAL GAP&VEHIEHI@&@BKEEMMWPMWBM%W HB@MEQ 0
TKPREEQY YF\”VV VLTVE%%DV\L EY CKVSNKﬁ_Fpﬁ | SKA Iﬁﬂ%
SREEMTK @Rﬁ—eﬁ B A YR
from thc amino acid found in the corresponding position of the wild-type immunoglobulin
sequence:
HTCPPCPAPEALGAPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK
20 TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPVPIEKTISKAKGQPREPQVYTLPP

SREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRHWQ
QCGNVFSCSVMHEATLHNHYTQKSLSLSPGK (SEQ ID NO:14)

DNA sequences encoding fusion polypeptides of SEQ ID NOs:1-6 are disclosed
25  below as sequences SEQ ID NOs;15-20, respectively:

GP1b302-Ig nucleotide sequence

atgccteteectectettgetgetectgetgeccaageccettacacceoceccaccecatctgtga
ggtctccaaagtggccagecacctagaagtgaactgtgacaagaggaatctgacagegetgce
ctccagacctgccgaaagacacaaccatectccacctgagtgagaacctectgtacaccttc
30 tcectggeaaccctgatgecttacactcgectcactcagetgaacctagataggtgegaget
caccaagctccaggtcgataoggacgetgccagtgcectggggacectggatctatececcacaate
agctgcaaagcecetgeccttgetagggcagacactgectgetctecacegtectggacgtetec
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QGNVFSCSVMHEALHNHYTQKSLSLSPCGK (SEQ I D NGO 14) DNA sequences encodi ng
fusion pol ypeptides of SEQ ID NOs: 1-6 are disclosed 25 beI

sequencesy phfeb NOs; 15-20, respectively: GP 1b302-1R nug%@&%bgﬁﬂﬁequence
atgcctctcctcctcttgetgetcctgetgccaagecccttacacccccaccccatc

ggt ct ccaaagt ggccagccacct agaagt gaact gt gacaagaggaat ct gacagcgct gc -

ct ccagacct gccgaaagacacaaccat cct ccacct gagt gagaacct cct gt acaccttc 30

t ccct ggcapgeshoddgacddatrcicegect eacs§agad Gapetaaataggbysdadsdaagaget
caccaagct ¢eaggt §4a G0 EGLEE §a85 96 G999 CIggR ehabEe§aca Lo ccaage

agct gcaaaggghgsssd i Gaiagggergacast 956t Wiiipactgechagasgt €d@gabe g

02/ 063003 cOg5a 4Kt At cARGELUS02L 0364 5agaactcgetgtatacaataccaaagggett
t t caacggget gagsitcagnigeaintbggt gcest gogt ggicidoggegaacteggagagfiaactgty
ct acct gaaaggtaat gagot igaagacethgetgesagmgtiterirgacgatgacascgeanyaagcaa
t ggagaagcygagt gyount eacRRTasghtgact gagterregrhyggebc gt gasdaggagacaa
ct ggagaat gt tgacagntdcteeticcaagggaagt oyl icatbacaatggt gangaapt tgaracag
tt t t gggt cecatztzdyucdiiacgcapghbghgcacyyumasorgagahbgt gcangt giqraggact
agat c¢® ct gtgt capaigmguEicgeaggagagd god gasaattgiccracguaggaagoaa tgaagce
ggt gt ggacgttaggereatgHorutcascgt gytcaep eegeagrghgagaat tcagedamtctcce
gt t t cccgt EfacaeEtFRITARTa4aGgHgY Hee cesrtiIgegfCaatgadggrobeaagigaagttc
acct at at gabt ey tReIARRISTIACHe I T CTIUrTge D8 CoR G0 c agoaglREgAgagt a
gt ggt caagErecREeRIHAFGOFIoc gracatat st et gcacageaectggaignatggca
cct ggédgcasgad eapattITrESt cE 66 RR BRI UAFFATECEEFairgagrraaasatetec
ggacccct ga3pPesRImIALt Q’S gaegt yRRTHFEAGEECESE 52@@%%%@3%99398‘:
aact ggt ac GRGGRRIRAELYE CaPtaat B C A HCAARGOEEE§58RT5RYEEpR L cIcCd
caacagcacgﬁ%ﬁ’%ﬁgﬁ%ﬁt @986?85‘6%%‘%%%“9”@&6@ §gdetrgeEy %‘é@‘"d%ﬁ?éicfﬁgac
aggagt acaagtgreEHgi<t 4585 eew%%%%@t%a&sa@&@aaaa%%Eﬁﬁf@gcaggg

aaagcé@ g@g WWG&S&% FGF ARATAGEOCBCAREERGHRRRFRRagagec

gaccaagaatEagytc Ect gt cERdlyctY ct at cccagecgacat cgecg

t ggagt gggagagcaat gggcagccggagaacaact acaagaccacgcct cccgt gct ggac
GP1b302/2A-I¢ nucleotide sequence

atgcctctectectettgetgetectgetgecaagecccttacacccecacceocatctgtga
25 ggtctccaaagtggccagccacctagaagtgaactgtgacaagaggaatetgacagegetgc
ctccagacctgecgaaagacacaaccatecteocecacctgagtgagaacctectgtacacctte
tccetggeaaccoctgatgeettacactegectecactecagetgaacctagataggtgecgaget
caccaagctcecaggtegatgggacgectgcoccagtgectggggacecctggatctateccacaate
agctgcaaagectgeccctitgetagggecagacactgectgetctecaccgtectggacgtctee
30 titcaaccggctgacctegetgectcttggtgecctgegtggtettggegaactecaagaget
ctacctgaaaggcaatgagctgaagacectgececcagggctectgacgeccacacccaage
tggagaagctcagtctggctaacaacaacttgactgagectccecgetgggetectgaatggg
ctggagaatctecgacacccttctececteccaagagaactecgetgtatacaataccaaagggett
ttttgggtceccaccteetgecttttgettiticteccacgggaaceccectggttatgcaactgtyg
35 agatcctetattttogtegetggectgcaggacaatgectgaaaatgtcectacgtatggaageaa
ggtgtggacgtcaaggccatgacctectaacgtggecagtgtgcagtgtgacaattcagacaa
gtttececcgtectacaaatacccaggaaaggggtgeccecaccecttggtgatgaaggtgacacag
acctatatgattactacccagaagaggacactgagggcgataaggtggetgecacagegact
gtggtcaagttccceccaccaaagegcecggececgcacacatgececcacegtgeccagecacctgaagc
40 cctgggggcaccgteagtcttectettececccaaaacccaaggacacectcatgatetece
ggacccctgaggtcacatgegtggtyggtggacgtgagecacgaagaccctgaggtcaagte
aactggtacgtggacggcgtggaggtgecataatgccaagacaaagecgecgyggagdgagcagta
caacagcacgtaccgtgtggtcagegtecctcaccgteoctgeaccaggactggetgaatggea
aggagtacaagtgcaaggtcteccaacaaagcectcccagbecececatcgagaaaaceatectco
45 aaagccaaagggcagccccgagaaccacaggtgtacaccctgececcatecegggaggagat
gaccaagaaccaggtcagcctgacctgcctagtcaaaggcttctatceccagegacatecgecg
tggagtgggagagcaatgggcagccecggagaacaactacaagaccagcgcectceegtgetggac
tcecgacggoccecttettectetacagecaagetcacegtggacaagagcaggtggcagcaggy

13



tccgacggccccttcttcctct acagcaagct caccgt ggacaagagcaggt ggcagca gg 20
gaacgtcttctcatgct ccgt gat gcat gaggct ct gcacaaccact acacgcagaag@ag 6 2005
tctecct ebLiamgt aaa (SEQ 1D NO 15) GP 1b302/ 2A-1g nucl eghipRoSedyence
atgcctctcctcctcttgcetgetcct get gccaagecccttacacccccaccccatctgtga 25
ggt ct ccaaagt ggccagccacct agaagt gaact gt gacaagaggaat ct gacagcgct gc
ct ccagacct gccgaaagacacaaccat cct ccacct gagt gagaacct cct gt acaccttc
t ccct ggcaarecyyat gettd breint ageritgaet gagot jabegct eagat GgUlagegagetaagagec
caccaagct doaggrtgaryggaagicrar cadogébglggaekct ggat ct at cccacaat ¢ =
agct gcaaagcct gccctt gct agggcagacact gcct gct ct caccgt cct ggacgtctcc 30
ttcaaccggct gacctcgctgectcttggtgccct gcgt ggt ctt ggcgaact ccaagagct
&Y Yadgugigepecequegec cccagggct cct gacgcccacacccaagce
t ggagaggctGagleLgget @@%ét%%E;g@QEEﬁgf&Q&éW@Egggtctgtga
ct ggagaat (J£9ea5L 4L S EH S EARIRABAGLEGLL G L ftadl AR9945tigegetge
t1t1gggt CCeReeh5ELHSE éé%éé&a%%ﬁ@@gegééééﬁéfﬁ LgeRdetgt Yot e
agat cct ct al-t Gt £9EL Sasd ikaagacast ggtgeaaat 99388688 cqgaget
ggt gt ggac glceadgecat gagied sl anepi-gae gagh gt S S04 M8aE88cacaatc
gt t t cqogt Glre AL AGECRYIARATFFLGEea§a6586E A Il HQALBREBGE gt cce
acct at at gatt-agtag§ 6 tgRANOGHAGRE g2 E6gEFat aPPSHgai 3t CReada886taagaget
gt ggt caagtdrceet 8L AfGLDCHRANCALAGAC AL BEECAECH AFAAGCRCEgaa8Ecddhagc
cct gggggcacegbaagt etiged tidaoieeaaaaat esadggasacaiertgabet 66€gaatggy
ggacccct gagghageat gegi 99 @gitggacgt gagagaggaaganacigagghegagtigagggette
aact ggtacgtrggaggucgt ggaggigpaitaatgeeaayacasRgpegegygatgagcagiaactgty
caacagcacgizacegt gt got cagegincicatogtggh geacsagyaciguticgaatggtggaageaa
aggagt acaagygtgagol ctzospuaRagert tt ssagt geocad nyagaaaatgatakcecadgncaa
aaagccaaagggtagcsecoagRatataggughagags Ly groconat toggaiggagat gacacay
gaccaagaaccaggt etgett yerot gragghgdaaggiiaiatsucaguyagat ggcecpgcgact
t ggagtfggagagt aatgyucaytTUgEgancadot agaagactagsrETEt gegebggacctgaage
t ccgacggcectogotcat ¢ erfcddgeitcat c gt ggazaerffeggcagtagogr i &b AUG
2005 WO 0290630083 RETY ¢STHYBIBLIt ggtggacgtgagecacgaagacectgaggtcaagtte
aactggtacgtggacggecgtggaggtgeataatgcoccaagacaaagceogegggaggageagta
caacagcacgtaccgtgtggtcagegtecctcaccegtcctgecaccaggactggetgaatggea
25 aggagtacaagtgcaaggtctccaacaaagceccectcccagtcocccatcgagaaaaccatctee
aaagccaaagggcagccoccoccgagaaccacaggtgtacacccectgeocceccateccgggaggagat
gaccaagaaccaggtcagectgacctgectggtcaaaggettctateccagegacategecyg
tggagtgggagagcaatgggcagecggagaacaactacaagaccacgectecegtgetggac
tccgacggccoccecttottectotacagcaagectcaccgtggacaagagcaggtggcageaggg
30 gaacgtcttctcatgctccocgtgatgcatgaggctctgeacaaccactacacgcagaagagec
tctcectgtetecgggiaaa (SEQ ID NO:17)

GP1b290-Ig nucleotide sequence

atgcctectectectcttgetgetectgetgecaagececcttacacccecaccecatctgtga
35 ggtctccaaagtggcecagecracctagaagtgaactgtgacaagaggaatctgacagegetge
ctccagacctgecgaaagacacaaccatectccacctgagtgagaacctectgtacacettce
tcecctggcaaccctgatgecttacactogectcactcagetgaacctagataggtgecgaget
caccaagctceccaggtcecgatgggacgctgecagtgetggggacectggatctateccacaate
agctgeaaagcctgeoecttgetagggcagacactgectgetetcaccgtecetggacgtctec
40 ttcaaccggctgacctecgetgecetecttggtgeecctgegtggtettggegaactecaagaget
ctacctgaaaggcaatgagetgaagaccctgecoccccagggceticectgacgeccagcacecaage
tggagaagctcagtctggetaacaacaacttgactgagcteccegetgggetectgaatggy
cktggagaatctcgacaccettctecteccaagagaactcecgetgtatacaataccaaagggett
ttttgaggtcccacctecetgecttttgettitctecacgggaaccectggttatgeaactgty
45 agatcctctattttegtcgctggetgcaggacaatgectgaaaatgtctacgtatggaageaa
ggtgtggacgtcaaggccatgacctctaacgtggecagtgtgcagtgtgacaattcagacaa
gtttccocgtctacaaatacccaggaaaggggtgecoccacecttggtgatgaaggtgacacag
acctatatgattactacccagaagaggacactgagggcgataaggtgeggecgecacacatgce
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gaacgtcttctcatgctccgt gat gcat gaggct ct gcacaaccact acacgcagaagagcc
tctccctgtctccgggtaaa (SEQ ID NGO 16) GPl b302/ 4X-1gnucl eot i dg sguence S
atgcctctcctcctcttgetgcetcctgetgeccaagecccttacacccccaccccat ct gé

ggt ct ccagagb@geesagccacct agaagt gaact gt gacaagaggaat ct gacagegaingez/03s49
ct ccagacct gccgaaagacacaaccat cct ccacct gagt gagaacct cct gt acaccttc

t ccct ggcaaccct gat gcctt acact cgect cact cagect gaacct agat aggt gcgagct
caccaagct ccaggt cgat gggacgct gccagt gct ggggaccct ggat ct at cccacaatc 10
agct gcaaageetggst ¢ gt agygeRgacact gggtgecd atgpapegtatticggat ytet cccaaaace
t t caaccggcigggetaget ot attggiaygget gc gt grATtdagpegaat gt agyagmetgtgagee
ct acct gaaaggeadi gegctIppiyaaittgeect oa byt R ApIgtggagat gecatgrtgccaay
t ggagaagc Bcaghet eI ITadcHicitigas tgagrettiert gyt cescghat gepregtcct
ct ggagaat FregaeadRet I¢T It CurGagaas t eeRIGIHNREIACACCaa88RYRTECUB Ccag
tttt gggt cCEEEERELIYETIFFIFHATCCER A ECHRIL B FyErargeEaacegggtacace

agat cct ct SEOCEERTRGRERAAI aaﬁge%@m@@%@@saﬁgaag@mtcaaagg
gt ggt ggac GtéshTEeeRY I HRCH g hgt @@éaﬁFaaWactaca
gtttccegt @Eééﬁé‘é%%%%%&?&g@@@tt@%%%%%q ﬁl GeaRegraccgty
acct atilt g IPCABTII R ARG ATOFAGTEE et gae ?%éﬂctzmca
gt ggt caagtCPEEER AR RERIHTGRIFCAC RESE BT adchectyaiycts)

cct gggggcaccgtcagtcttcctcttccccccaaaacccaaggacaccct catgatctccce
ggacccct gaggt 69 ,gt ggacgt gagccacgaagaccct gaggt caagttc
aact ggt ac §ggalygett BIgREREGIHIest gccaagacaaagccgecgggaggageagt a

CaaCagCaC@tg@:ﬁg&@d&@@W&ecgbt@&@m&@b@ge&ga@&@gﬁ‘a&:o?fgtga
aggagtiac aagit g€ ey ¢f goaacaragetat s agagi aggajegagaggaatat gd €0ycgctgce
aaagccaaagggecagsccogagaaceatagghgtatactot geiceeaiyagaggoaggagaicacctte
gaccaagaacceagytgegmot gastiqgett-ggtchaaggotddicirtgagegasab capgiggcgaget
t ggagt gggagageaat YuUEIPtTEiagdacgacy acasigarcacgecitct ggh et gigancacaate
t ccgacggcegetciaagt et gradaafetgdcegi R rajyagtaggrggoagetapyrrSirtce
gaacgtft t ¢ctcatgeyeciyatiFoRttgagyct tggoactaratoat at oggaagegueaagagct
t ct ccct gt ctecqypr 20 (BEQIADP INSRIAF CCERT0-AggaTiclcs ot Fdec SRtpetagc

atgCCtCtC@B@@Qé@g@ﬁﬁQﬂﬁQRQQFﬂﬂ$§é§§§é@§%$QQﬁﬂﬂ9§99§§§§§§399@§ﬁ@Fﬂaat999
ctggagaatctcgacacccttctectccaagagaactegectgtatacaataccaaagggett

ttttgggtcccacctectgecttttgetittcteccacgggaacceectggttatgeaactgtg
25 agatcctctattticgtcgectggctgcaggacaatgectgaaaatgtctacgtatggaageaa
gtggtggacgtcaaggccgtgacctectaacgtggecagtgtgecagtgtgacaattcagacaa
gtttcecgtctacaaataceccaggaaaggggtgecccaccecttggtgatgaaggtgacacayg
acctatatgattactacccagaagaggacactgagggcgataaggtgecggeocgcacacatge
ccaccgtgocecageacctgaagecctgggggcaccgtcagtecttectectbececececcaaaacce
3¢ caaggacaccctceatgatctceoccggaccectgaggtecacatgegtggtggtggacgtgagec
acgaagaccctgaggtcaagttecaactggtacgtggacaggegtggaggtgecataatgecaag
acaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagegtectcacegtect
gcaccaggactggctgaatggcaaggagtacaagtgcaaggtectccaacaaagecetcecececag
tececcecatcgagaaaaccatctoccaaagecaaagggcageoccgagaaceacaggtgtacacc
35 ctgccceccatccecgggaggagatgaccaagaaccagdticagectgacctgectggtcaaagy
cttctatceccagegacategececgtggagtgggagagcaatgggcagecggagaacaactaca
agaccacgcctceccegtgectggactcegacggececttettcctectacagecaagetcacegeg
gacaagagcaggtggcagcaggggaacgtcttctecatgctecegtgatgecatgaggectetgea
caaccactacacgcagaagagectcteoctgtctecogggtaaa (SEQ ID NO:19)

40

GP1b290/1A-Ie nucleotide sequence

atgectectectectettgetgeteetgectgeccaagceccttacacececcaccececatectgtga
ggtcetccaaagtggecagecacctagaagtgaactgtgacaagaggaatctgacagegetge
ctceagacctgccgaaagacacaaccatcctccacctgagtgagaacctecectgtacaccttce
45 tcectggcaaccctgatgecttacactegecteactcagetgaacctagataggtgegaget
caccaagctccaggtegatgggacgetgecagtgetggggacectggatetatecceacaate
agctgcaaagectgeccocttgctagggcagacactgectgetectcaccgteectggacgtctee
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35 ggtctccaaagtggccagccacctagaagtgaactgtgacaagaggaatctgacagcgct%m5
ctccagacctgccgaaagacacaaccatcctccacctgagtgagaacctcctgtacaccﬂl

t ccct ggcaRFELdSREICCt tacact cgect cact caget gaacct agat aggt gcgagfifsezsso
caccaagct ccaggt cgat gggacgct gccagt gct ggggaccct ggat ct at cccacaat €

agct gcaaagcct gccctt gct agggcagacact gecct gect ct caccgt cct ggacgtctcc 40

tt caaccggct gacct cgect gecct ctt ggt gcect gegt ggt ct t ggcgaact ccaagagct

Ct acct gaaaggsaai-gagtibgaagage i geosnentgeeegtaaggeecosgegLdddaagaget

t ggagaagct cagiticgggelaeaaagaget dogarigraeiceceegoyaggetcgigaped @gthcccaage

ct ggagaat ct ggapacetichgtecygcaagagaacictgetgt ghgeaat acgaagggacidtgaatggg
ttttgggt ccoaprigeatgeeyhthgettttntonacgggaaectctiggyt at gesacd gizhadbgett
agat cctxt at tttttggtegehgge tgtaggecaaigeitgaaaabggyasgt at ggpagtagraactgty

ggt gt ggac gigsagyctatgat cyttaacys gupraghghgtggt ghgasoat ¢ icagatamgaagcaa

gt t t cccot cy@raaghactcgggdaay gt goreeagtgtggt gat gaagut ysemacay cagacaa
acct at at gagtt@ctcagtcagaagaggacead gFrpgycganaagghgecggtageacegmsaurgidagad AUG
2065 WO 024 063063 9RCTACERRL O/BFApaggacactgagggcgataaggtgeggeegcacacatge
ccaccgliigc cerrpratgrgaagee e £ yoyRerragogsgacrot cagt ceeecemarcaaaacc
caaggacacc@ﬁ%ﬂﬂ%ﬁ@F@Fé@éggaééé%q%ﬁ&ﬁﬁqg%9§ﬁgggﬁggﬁé@@@@@@%ﬂgﬁ@ﬁﬁ?gtgagcc

acgaagacc RERFGPRCELFOrPFahcRagt HeRYTUEFE§P59 895 FgEed 22 tedagtgccaag
acaaagc cgRPFEIEIgoacaas ageatih g?EEEEEE&E@%@E&&RQQH@QQQtCCt

gcacca%gacﬁ@ﬁ,q amgaa&gga@gma@@%@@ta eeeaaah%@wggctcccag
t ccccatcgal SRS eaaaaE e BUERRRAFCATECOEHa89aEEES gtacacc

ctgcccccat%%%%%é&@&&&&ﬁ 3%3% @&6865@5@@8@%€¥ GGyt caaagy
cttotat cccd Pt @asgg@a‘a 2EFIAEH %%%&ac%@&aactaca
agaccacgct<GHG 589 % FEFGER EH% cggegts
gacaa gcéggggggﬁ ggg g? g? %f?ﬁ QQﬁ ctctgea
caaccatt ac & gre %@%ﬁ?ﬁ?ﬁﬂ& §55°¢ 74 30 B9rB990/ 2v- 1 g
nucl eoti de sequence
atgcctctcctectcettgetgetcct get gccaagecect t acacccccaccecat ctgtga 15

ggt ct ccaaagt gy pGRERE &pedtad aRILEARST HHERS AACRELS PR IRG 3YSOGIRIG ectors,
g S iciois s6id ancoding glycoproiain Ton fosion polypestides, or derivatives,
S
fragments, analogs or homologs thereof. As used herein, the term "vector" refers to a nucleic
25  acid molecule capable of transporting another nucleic acid to which it has been linked. One
type of vector 1s a "plasmid”, which refers to a circular double stranded DNA loop into which
additional DNA segments can be ligated. Another type of vector is a viral vector, wherein
additional DNA segments can be ligated into the viral genome. Certain vectors are capable of
autonomous replication in a host cell into which they are introduced (e.g., bacterial vectors
30  having a bacterial origin of replication and episomal mammalian vectors). Other vectors
(e.g., non-episomal mammalian vectors) are integrated into the genome of a host cell upon
introduction into the host cell, and thereby are replicated along with the host genome.
Moreover, certain vectors are capable of directing the expression of genes to which they are
operatively-linked. Such vectors are referred to herein as "expression vectors”. In general,
35  expression vectors of utility in recombinant DNA techniques are ofien in the form of
plasmids. In the present specification, "plasmid” and "vector" can be used interchangeably as

the plasmid is the most commonly used form of vector. However, the invention 1s intended to

include such other forms of expression vectors, such as viral vectors (e.g., replication
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t ccct ggcaaccct gat gcctt acact cgect cact cagct gaacct agat aggt gcgaggt
caccaagct ccaggt cgat gggacgct gccagt get ggggaccct ggat ct at cccacaat & AUG 2005

agct gcaagyenlssst t 9ct agggecagacact geet get ct cacegt cet 993091!'-6%%02;%9;49
tt caaccggcCt gacct cgct gcct ctt ggt gccct gecgt ggt ct t ggcgaact ccaagagce }

ct acct gaaaggcaat gagct gaagaccct gcccccagggct cct gacgcccacacccaagce
t ggagaagct cagt ct ggct aacaacaact t gact gagct ccccgct gggcet cct gaat ggg

ct ggagaat ¢f.89RGALEHihELL HEGARIAIRARGEGIGE I ALACAAL AL CARIARAL tegui q:].ent
ttttgggtcccacctcctgectittgettitct ccacgggaacccct ggitdt gcaact gt )

agat cct ct dudtibogt cgct ggct gcaggacaat gct gaaaat gt ct acgt at ggaagcaa

gt ggt ggacgt caaggccgt gacct ct aacgt ggccagt gt gcagt gt gacaat t cagacaa

gt t t cccgt ct acadat scombpgazapggingecosad detihggtiogatoaatghaaclac agd of the
acctat atgatt act acccagaaga cact gagggcgat aaggt gcggccgcacacat.gc
ccaccgt gc CCLYRALER 8%@) &%@E’g 3@‘@&8’%&%‘8}1 %&B"t @F%%c‘%&? ’gég’g’étccéﬁa‘g@%bmg@s that
caaggacacGed Ladnidhdmt CHHAIRA GEGEE ARUE J6ES ARG IO IS AN IR IEEcted on the
acgaagaccct gaggt caagt t caact ggt acgt ggacggcgt ggaggt gcat aat gccaag

acaaagccgdgggalfhabet gtlsdabeesgd fugrpressiyng thabs opeyetgiettlined dythe otcleic acid
g el AR 40500080 A 30l G A0 L SRR ARRORBEL R R

t ccccat cgd dagccaaagggcagcécccgagaaccacay
ct gcccccatigendizd geggaghiighefrhgtaceaugte atiartdgais liigaab Yol e paney

cttctatcccagcgacat cgccgt ggagt gggagagcaat gggcagccggagaacaact aca )
agaccacgc CEERHY &t yFanice g&jﬁ@%@”@f&ﬁ‘?@ﬁ?%@éﬁ%@&%@&&ﬁﬁ%%& { g inan in

gacaagagcaga) 9acaRId83R0d kikdnt bEAL bl WdRh He U398 MHdil&R into the
caaccact acacgcagaagagcct ct ccctgtctccgggtaaa (SEQ ID NO 19) 40 GP | b290/1

A- | Q nucl éwosticd®). sequence
atgcctctcctcctcttgetgetcct gect gccaagecccttacacccccaccccat ct gt ga

ggt ct ccaaagt ggdbagoodegtiapgagteaadtigingmdabpauydats otogadagegbinges and
ct ccagacct cgl%c?aaa acac agc]t%t CCtt fcacca}% gl'{ aacct §C§ tacaccitc 45
{ccot ggoadibt PURTOBECOMEEPESTE (< aorageding SR S0k Guliipet seavences
caccaagcCt Gea@géreadl PHSAGHE BOCRATACEHGIDIREGIBIPHENELGHEC ATAAbES IN
agct gcaaagEcct gcccttgct agggcagacact gcct get ct_caccgt cctggacgtctcc 1.5
15 NZYMOLOGY 185, Academic Press, San Diego, Calif, (1990). Regulatory sequences include
those that direct constitutive expression of a nucleotide sequence in many types of host cell
and those that direct expression of the nucleotide sequence only in certain host cells (e.g.,
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the
design of the expression vector can depend on such factors as the choice of the host cell to be
20  wansformed, the level of expression of protein destred, etc. The expression vectors of the
invention can be infroduced into host cells to thereby produce proteins or peptides, including

fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., glycoprotein

Iba fusion polypeptides, mutant forms of giycoprotem Iba fusion polypeptides, etc.).

The recombinant expression vectors of the invention can be designed for expression
25  of glycoprotein Iba fusion polypeptides in prokaryotic or eukaryotic cells. For example,
glycoprotein Iba fusion polypeptides can be expressed in bacterial cells such as Escherichia
coli, insect cells {using baculovirus expression vectors) yeast cells or mammalian cells.
Suitable host cells are discussed further in Goeddel, GENE EXPRESSION TECHNOLOGY:
METHODS IN ENZYMOLOGY 185, Academic Press, San Diego, Calif. (1890). Alternatively, the
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05 AUG 2005 WO 02/ 063003 PCT/ US02/ 03549 00
tt caaccggct gacct cget gect ot t ggt gecct gegt ggt ot t ggcgaact ccaagagkh AUG 1
ct acct g3pgQge@amsPagct gaagacccet gccccecaggget cct gacgeccacac Geaagsos nssio
t ggagaagct cagt ct ggct aacaacaact t gact gagct ccccget gggcet cct gaat ggg

ct ggagaat ct cgacaccct t ct cct ccaagagaact cgct gt at acaat accaaagggctt 5
ttttgggtcccacctcctgecttttgettttct ccacgggaaccect ggttat gcaactgtg

agat cct Ct ol EAbCIGHAH6H GERATIA BALAREERA M GLA1RARTYL FLYARELARIe using
ggt gt ggacgt cgcggccaglgacct ct aacgt ggccagt gt gcagt gt gacaat t cagacaa

gt t t cccgt d aeenaricracadalgyaaenioritage d ¢ eabaemasggt gat gaaggt gacacag

acct at at gat t act acccagaagaggacact gagggcgat aaggt gcggccgcacacat gc 10
ccaccgt gcccagc Bxprespamgd potieggggraleagtesagmestioficn cartietod it Exdacdiia coli
caaggacaccct cat gat ct cceggaccact gagat cacat gcgt ggt ggt.o t gagce :
acgaagacctyal 8&3535?%%@?2}&‘%09 &@8@%@?@%@%6@8@%@%@&6@?&“ of either

acaaags C g Gggerag asgdnidmsartnd Fasel we g AdGGuedgHlathe aHE0h G Glotein
gcaccaggactg ctggat ggcaag acaagt gcaaggt ct ccaacaaagccct cccag 15

agt
tccccat cg& @erepwaagfg%éa@a@g@@a@@ G AE APPSR atugh dusion
ct gcccccagg&&gg’%ﬂgggg&ygg%gg Q&L g%tiﬁ&%% 9&%9%?&&8&8&%390tein; (ii)
cttctat cccagcgdcat cgccgt ggadt gggagagcaat gggcagccggagaacaact aca
agaccacgcu meegedgod gdedlits of the ggroobatatigirdent and@dge addo tiegeeifitaion of the
gacaagagcaggt ggcagca aacgtcttctcal ggt ccqt gat gecat ctctgca 20 .
caaccact a&egg@ggﬁ%’%%‘g%&%@f@&ﬂs@t1&&"8@6‘&3@‘35’3’“%%&%“’PD P28y ROt RES @ pect
of theoi nyenbk AhroRbE AL Ptavae KRGS RiSdudh 8f 1BE ARLNoEHREERSIAMNES b Be
contai ning a nucleic acid encodi ng q%ycoproteln I'lia fusion polypeptides,

or deri vardeombinantipreigingn erablesspireien ofithareensldpant pistsieGpm thetusiondndwdy ei n,
the term" r" ref. . sl e 5 i lecul.e . able of ..
transpor t 5t R e Be RIS AN el g feif ARAR SecRmiion
of vect or séguemtes, phebsdd Kictor Xhj thifontted Afdsentepokdnase.r Tyfiat fidaunbdxpressisraveidets DNA

| oop into.which_ _additional_ DNA segnents can be |igated. Another type of
vector 1 SR PEEN/EbFIRCREeh o STl SJAIODNES gy Ca BEAL gat ed
into the WitREndePERabSdvai) MAES S TS (BRRARIL P%Eata@ggﬁ, KO MM Stuse
replication in a host cell into which they are introduced (e.qg.,

bact eri al glnadioresS-8@ndfereder(§SA), baadtoer E hindwgipriteinofr prasgihils atspentivelpigto the

epi somal |ian.vectors). Oher vectors (e.g., non-episomal mamualian
vectors) g&%ﬁ?@g@%’f‘t@(ﬁoﬁm&o t he genone of a host cell upon

Examples of suitable inducible non-fusion E. coli expression vectors include pTre

(Amrann et al., (1988) Gene 69:301-315) and pET 11d (Studier et al., GENE EXPRESSION

20 TECHNOLOGY: METHODS IN ENZYMOLOGY 185, Academic Press, San Diego, Calif. (1990)
60-89).

One strategy to maximize recombinant protein expression in E. coli is to express the
protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant
protein. See, e.g., Gottesman, GENE EXPRESSION TECHNOLOGY: METHODS IN ENZYMOLOGY

25 185, Academic Press, San Diego, Calif. (1990) 119-128. Another strategy is to alter the
nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the
individual codons for each amino acid are those preferentially utilized in £. coli (see, e.g.,
Wada, et al., 1992. Nucl. Acids Res. 20: 2111-2118). Such alteration of nucleic acid

sequences of the invention can be carried ouf by standard DNA synthesis techniques.
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introduction into the hgst cell, and thereby are replicated al ith
t he host genone. Moreover, certain vectors are capabl e of (b AQQ&DWQ t he
expressk,\p(;lozz‘;6 ggnes to which they are operatively-Iinkeg T,ﬁg haYgetors
are referre f"o herein as "expression vectors". |In general, expr essi on
vectors of utility in reconbinant DNA techniques are often in the form of
plasmds. In the present specification, "plasmd" and "vector" can be

used interchangeabi: aﬁbod;rh;&n,ﬁthagmdix&tagtm@ﬁﬁ%_tpotg?égﬂae leypriiaed anE)gisqf

vector. However, the invention is’ intended to incélude such other forns

of expr esypasiexpeession vectaruBrpmples\of vedton derteapressian ig yeast Sqpichararian cadiges

AUG 2005 VO 02/ usp2/ VIS §GL LY, t QW Faises, adenoviruses
and adeno}rgéugg ?gg%g?\gﬁ%ﬁsnése ‘%\?\i%% serge%t' %ﬁ%lz% 1%}%&&?‘{%&3{“&5. The
reconbi naMerskupit 398D ITASOL 9935943, PURE 88 (Beanlid &/ COA8Ir Gae: 5 hisel3h,c aci d

of the_invention in a formsuitable for expression of the nucleic acid
in a host PEEPE (nyifPesh (raRpration, 3an BagReC o oind Pitr{in VaRpsca s 12y Disesr s

i nclude oggjpy nore regul atory sequences, selected on the basis of the
host cells to be used for expression, that is operatively-linked to the

Vector, - oper abiy e o BRI RRE e ekl oy B SRR IO e RHES ' O

sequence afing bBicaloeits ¢xprdskink ecbtdr. Bhmlovirgsihataas yvailse berRg@éS)oniofl a nmanner
that allows for expression ?f t he nucl eof i dg sequence %e.&ﬁl\, in_an in 10
vi tro traRSEFRRCRiEs HReYt gelisdns s HET enisbioclupe the pog sereg b mitheheh HeSdect or
I's i nybodyged-dingRy t3he) sdIPfs) afd the ﬁvf@&iés?[@kf&@ﬁid|ﬁhﬁﬁ&s,§99&'%%%éy' S

i ntended to includes pronpoters, enhancers and other expression conhtrol
el ements (@@):g1;3%o0l yadenyl ati on signals). Such regul atory sequences are
described, for exanple, in Goeddel, GENE EXPRESSI ON TECHNOLOGY: METHODS
I N 15 ENZYMOL(ayel8mtheAcmtiediinentPs medgic SadhoDhegoental iskexpresedn) .
Regul at or se% enc fﬁ include those that di recé copsti tuti v§ expr essi on
of a nucl é&‘f‘%“ a%%% SR8 Al FSRIES 108V OHBk « EX2EIPIeS of AR EeLPREFion
direct expeRssiRmdohCDMS (Vicd, 8087 dRHsLANRREE) A lpXITIPCORRLLAIAM, Hosl 1988l | S
g., tissue-specific regulatory sequences). It will be appreciated by

(e. . _ |

t hose 18ki EMEP 1§ el Wheatsqdia magunilign cells. ths expegsioasisttors apaelor can
depend on h..f.ac =hoi |

transf or rreﬁgltdﬁ(?ﬁg ?ﬁ (;e%ﬁx%?dégx rvgl}safs)fle%ﬁ1 # o{y %gg%ngs:? f\ﬁoél g%n&rp é%j ?0@?‘8 .gl?l'}lﬁ%d

expr essi opronetdrosars defivadfeom polyamd, iadenogaums D eytomegdaiaescthnid nindathasts 40el |'s to

t hereby pr.oduce proteins ar pepti 3e , . ncl udin fusion proteins or
pept | des. FaHUBRaN AR HoRarE DRRr SRS R VG e 85, oo SE-
gl ycopr ot €ihfipters 16 and 17 of Sambrook, et al., MOLECULAR CLONING: A LABORATORY MANUAL.
20  2nd ed., Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y., 1985.

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

directing expression of the nucleic acid preferentially in a particular cell type (e.g.,
tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific

25  regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific
promoters include the albumin promoter (hiver-specific; Pinkert, et al., 1987. Genes Dev. 1:
268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol. 43:
235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBO J.
8: 729-733) and immunoglobulins (Banerji, et al., 1983. Cell 33: 729-740; Queen and

30  Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (e.g., the neurofilament
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I bu fusion polypeptides, mutant forms of glycoprotein Iba fusion

pol ypeptides, etc.). The reconbi nant expression vectors of & 5HAUG Mlent i on
can be %bg&egmfor expression 25 of glycoprotein |Iba flﬁ%‘rﬂﬂsozm-»w

pol ypeptides in prokaryotic or eukaryotic cells. For exanple

gl ycoprotein | ba fusion polypeptides can be expressed in bacterial cells

such as Eseherichia coli, insect cells (using bacul ovirus expression
vectors) Yeasdted 8iins 204 Rq@dxyabs@rprselﬁag AcadUkd; a@b@s@(ﬁfm %@H s are
di scussed furthér in Goedd GENE EXPRESSI ON TECHNOL THODS I N

ENZYMOL OGYian.@&s-Spm@emmomse@dlun@aﬁﬁ abi188d Scleare 334 29@8)6) pdreampmaetyvel y,

the 17 0 5, A 2/ 6300 / USO /O 0 reSS|on
vect or cargl%g%??cén (gﬁ'dnflr ang&zgfomcf) h - ?a{ ﬁl%f%,?'7§;§{§an‘ﬁ RiR e?ln T7

pronot er réqgaubeaioﬁwbmamemeamamd) Wevpmbmeﬁm}smgulaeﬂrpeaﬁom a@falsmr ot ei ns
in prokaryotes is _nost_often carried out in Escherichia co

vector 8 c@ﬁfmnaﬁ% il mugng DX HPmPREIKPHeband Gt &9 §?‘F’€€@ﬁ%§7ﬁﬁg9)
expr essi O'AP& fhe®- fetb Eot dg phdiR @ &Qalﬁaffﬂglgﬂ%l Bg@} %}enémﬁ%lq% _yggtors add

a nunber of am no to a rot In enc erein, usual to’'t he

ani no ter i nus.ggf, thn Sich 5 bR RSO s St Bl 8@%@4@ b cat 1y

serve three pu I NCrease express ei n;

(ii) to inmesce&&ﬁtﬁehﬁv@ﬁbm blohdd iyitoahe éxpeession oeddoriaBs amisehsionentamsh. (THat ) to
aid in the purification of the _reconbinant protein by acting_as a | i gand
in af fini S HhsdrNamolequlsds opyratigly-linked (o tsanlatept w9ugnsn impmpmist tpkalloys

pr ot eqpyt E&teﬁéﬁ@m Hahribor &Hﬁé)ﬁ}&ﬁ‘%ﬂolééulé) RE ang@cﬁg F:ﬁ gflﬁ's%h&”

nnlety an reco I nant protein to enabl'e separatlon O

reconbi nand Nm\bgleduprdtmnﬂibot fmexohq)e]ypeptlﬂmnﬁﬁ\yx Rc@lﬁﬂwee’quehcnsppﬂhﬁe@ati on of
t he fusi on. rotein.. Suc enz and their cognaﬁer’ﬁ eco {%I on

sequences P dqucies ap r° m( f BHISFIC SHEPRHITERB feéhﬁhef usi on

exXpr essi ORoMGfbe Sprds§6d Hitke PEESs6 BN B Edle Bi Pl ek, S typad, by iAfishee
Johnson, 1988. Gene 67: 31-40), pMAL 15 (New Engl and Biol abs, Beverly,

Mass.) andipRIrmBoerHadienettancer, stweuolary, seauences canhe clm&sxethagduwm hi one

S-transfer, EH}
res peg i vé y, n{ﬂ %Suerg?%%lg‘g cr%g(ngg)g %%gﬁncferngeg lgli,l %P;{ Qén% es éthesall}F “2Dl e
i nduci bl e erfrBssicnSiconr &n bedh the &t eSseambhent p]hsmndnpﬂalgekmqﬁraﬁenuét%mv&nn et
al ., (198 e 69: 301 315)..and p (Studier et al.,. GENE
EXPRESSI RSB B G B T epspuohels bighaiienpredeonsan
Di ego, Caligdion, (&%@ﬁlony AWED) can B0 GetdnliAddqGHhd elr@f% o2 Phitk BRVBLHART
protein expression in E. coli is to expréss the
introduced. For a discussion of the regulation of gene expression using antisense genes see,
20  eg, Weintraub, ef al., “Antisense RNA as a molecular tool for genetic analysis,” Reviews-

Trends in Genetics, Vol. 1(1) 1936.

Another aspect of the invention pertains to host cells into which a recombinant
expression vector of the invention has been introduced. The terms "host cell" and
"recombinant host cell" are used interchangeably herein. It is understood that such terms

25  refer not only to the particular subject cell but also to the progeny or potential progeny of such
a cell. Because certain modifications may occur in succeeding generations due to either
mutation or environmental influences, such progeny may not, in fact, be identical to the

parent cell, but are still included within the scope of the term as used herein.
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protein in a host bacteria with an inpaired capacity to proteolytically
.cl eave the reconbinant protein. See, e.g., CGottesnman, GENE ExPRAEEIPEN

TECHNCL - ME S | N ENZYMOLOGY 25 185, Academ c Press, N :
Calif. %@%&g} 9-128. Another strategy is to alter the Pﬁiﬁgg%%gégi d
sequence of the nucleic acid to be inserted into an expression vector so
that the individual codons for each amno acid are those preferentially

utilized in E'A li §ae e a%y g%'ok%r&(\ékfcd&’euﬁir?r%lc'c’ell.lggzéxaMgf:el gly&ﬁé%%:oqgm %es' 20:

i
2111-2118). Sucﬁgiélc?eré’tl on el c ac seguences” of I'hiventi on
can be cafusioagolypéptidys cihdedasressEINA taytaiidleslissutk ahRli @liciasecl &116, yoashbls 2005
WO 02/ 063003 PCT/ US02/ 035-19 | n_anot her enbodi n the glycoprotein | ba
fusi on poMyPERERRE é%ﬂ?%%ssli"é‘ﬁnv@é"ﬂ‘??? hprgstgr Ovysfa%ﬁs@s&?b@sé% sk Qher

Exanpl es  gfit. M8 BbQL8I 2L iaforR B8 sOEkilldl ¥ 8RSt Saccharonyces cerivi sae
i nclude pYepSecl (Baldari, et al., 1987. EMBO J. 6: 229-234), pMa

(Kurjag and Hey Wk £ ca&-@@%ﬁoﬁ%&d inﬁ)eérolga}’y)ﬁt%%%)eukapy%ﬁxggﬂs(v%mﬁlv otk al -

1987. Gene 54: 113-123), 5 pYES2 (I nvitrogen Corporation an ego,
Calif.), tadfgpnen(drivehifecige echivmes. SamseDbeg, the@aiisf' trinsfodinbomiatd vel vy,

| ycoprotgin iba fusigon I i de can be expressed i.n insect cells
s ng” bacgRite" e el o RRe STt ERRes feutitis Kiiodibner or
expr essi OfyrQén mitled RidVE. g, DA it Eltbst RUCHEIuERL cBlciidh ghosphaler ki)
i nclude the pAc series _(gISmth et al., 1983. 10 Mol. OeII)I . Biol. 3:

2156- 21655hlenls cotpecoipitation A -fexgerimsdinaddrasinshions ipofgwen, ofi r ol ogy  170:
31-39)s | BARboARA, rs‘iﬁraﬁgt?;ﬁ‘ﬂ{oﬁ?% tra{?sf&HﬁJlo%ﬁra%Qfe&in%fhoE&%l& DR 1h S
expressed I'n “nanmalian cells using a nanfral 1 an expressi on vector.
Exanpl es Sdmbresiyed 4/aiMEESURSSCIENING @CE ABGRATORY MA&upCRIvE f.SEald Spdifd 7.

137+ 165) - R4 BT A PRI OB O PRSiony et b BeSeFoR EREQY Y 106 o

functi onsyrdhepidh6idy Avheied by viral regul atory el ements. For exanple,
commonly used pronoters are derived from pol yoma, adenovirus 2,

cyt onegal ovi r s, s@hid tahdF@n ¥F fbtRmdfan ceiQlit RIS B4t bLaRL8ing ¥PEERSI On
systens for both prokaryotic and eukaryotic cells see, e.g., Chapters 16

and 175 of exmsbpouiciorend ghnsfecim EGUEAR uSONNING smAll TABGRATTORYS tvisNofkirate? 0
2nd o0 BRI Bk g LA, SO SRS hePe e
reconbi natht siesdERh selectipimeksi @17, yaGtate tosantbjoddy) ¢ geherally introduced into
the host cells along with the gene of interest. Varnous selectable markers include those that
confer resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid
20 encoding a selectable marker can be introduced into a host cell on the same vector as that
enceding glycoprotein Iba fusion polypeptides or can be introduced on a separate vector.
Cells stably transfected with the introduced nucleic acid can be identified by drug selection
(e.g., cells that have incorporated the selectable marker gene will survive, while the other

cells die).

25 A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture,
can be used to produce (f.¢., express) glycoprotein Iba fusion polypeptides. Accordingly, the
invention further provides methods for producing glycoprotein Iba fusion polypeptides using
the host cells of the invention. In one embodiment, the method comprises culturing the host

cell of invention (into which a recombinant expression vector encoding glycoprotein Ibo

21
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directing expression of the nucleic acid preferentially in a Dgﬂm o4 ar
cell type (e.g., tissue-specific regulatory elenents are used to express
t he nucl‘gb%,@fjo@ . Tissue-specific 25 regulatory el enent sp@f/fshfao¥yg i N
the art. Non-limting exanples of suitable tissue-specific pronoters

i nclude the al bum n pronoter (liver-specific; Pinkert, et al., 1987.
Genes Dev. 1. 268-277), |ynphoid-specific pronoters (Calane and Eaton,
1988. AdV fugl JiTPdRleptidhs has b%ééfn%@cecgliﬁ a@eaﬁéw&&kaﬁmgﬁams%?mﬁhe& o
receptors (Wnoto and Baltinore, 1989. EMBQJ. 8: 729-7 and

i mrunogl obstanpelypepiiss jsi produpeds | In andtlyg Irbogdinieny 3he mabod7iptherQomeriseand 30
Bal tinore 83.,. Cell, 33 741-74 eur ons specific pr ters (e.g., the
neur of i | aftg m%@yﬁo%Otﬂﬂé% ?H‘Rffy%%t@g%@%thﬁ%lefqlﬂgb%tg§%cﬁ onoter; Byrne
and Ruddl e, 1989. Proc. Natl. Acad. Sci. USA 86: 5473-5477),

pancr eas- speci Thefupioapolypemsidésaaiybrdsoleitd ald puribiR8n acSeideneayitidBnvedlidn 16) ,
and manmary gl and-specific pronoters (égqg. , mlk whey pronoter; U S

Pat. No. Z0TBHPNs, ¥k ¥ Ear OB aaRCPIRH I CERTASPETRRIE) HEBYY PHOmosBY, 166) .

Devel opmepi.aldotofesd bt fH Gifle. FoPERLBIS iR RAnRing QoBui G QDR Bt m & 18 puriEbe
murine hox pronoters (Kessel and G uss, 1990. Science 249: 3 4-3%]9) and

t he a-fet bpposisgr splutmptherugh Canlpms wdich hintaiisiamobilg8d proGamdsr Peiein &

537-546). The i.nventi.on, further .praqvi des. a reconbi nant expressi vect or
ooy o) MR R RS Sl AR R D SR PR e iR RER  de o
vect or i nagn, Rdhingk@NSe:3008-e12al o3y PODAbplidaGon, [HuBLidaNon Nl REI8780830.
operatively-linked to a regul atory sequence in_a nmanner that allows 10
for exPr edbs Bisiopmplperiids sray phe berplusgd WynEcapregnt wotbechpeiyopist saitor RnAUBRN ecul e

that is agidSEnsSs adetic N¥Yolycoprotein Ibcc fusion pol ypeptide mRNA
Regul at ory sequences operét 'ely linked to a nucleic acid cloned in the

antisense orie Rﬁalﬂiﬁt%lf ﬂﬂlﬁ%ﬁ&ﬂéiﬁn@% zEcIB?xlélin%i tb %tin%?“a?n 3 r\}eicc@%dﬁ%é?l ;zypes for

expression of thée antisense ecu I°n a vari ety
i nst ance switlicalzeduanpinethsdsdmdwniin the man Caemicalaynthegubd Hlodype ptides iseizaeibed an
be chosen_that direct J15 constitutive, tissue specific.or cell ﬁ e

speci fi ¢ BxFledsTBIGH PAHET SaHfvss RIROUT AR M Cen _arfesvﬁlué‘g*gism% ct or
can besi nudifies fQ1de ntifestz6C XAV NANPep REAERintlstrd DEBIB I G PhxiBHok EfbdalRRY, Vi I US
in which antisense nucleic acids are produced under the control of ‘a high
ef fi ci encidringinperYerps, 18§ dlerritind SaiereadRy2bf-24hil 8¥0)c Bardvy, adek &rhiined by
the cel | %%{:Bz%'e Vp’?—%»z%m‘%‘és%: %‘5‘?73‘9?@5%; Sl ALE 2GY chre;!f.oﬁ'?:@sﬁésﬁ%b}%b,%d of
t he regul ati on” of gené ‘€xpression usi ng anti SeENse genes see, e.g.,
Vi nt r aubKaRér, &l al, Scidhnt 24ele bRl RNASE. ahepdlgpapkides srophrfiedrso gangey sre
anal ysis,"” Reviews- Trends in CGenetics, Vol. . 11(51‘) . 1986 .
substantially free of chemmical precursors or other chemicals Using standard peptide
20  purification techniques. The language "substantially free of chemical precursors or other
chemicals" includes preparations of peptide in which the peptide is separated from chemical
precursors or other chemicals that are involved in the synthesis of the peptide. In one
embodiment, the language "substantially free of chemical precursors or other chemicals"
includes preparations of peptide having less than about 30% (by dry weight) of chemical
25 precursors or non-peptide chemicals, more preferably less than about 20% chemical
precursors or non-peptide chemicals, stil more preferably less than about 10% chemical
precursors or non-peptide chemicals, and most preferably less than about 5% chemical

precursors or non-peptide chemicals.



Anot her aspect of the invention pertains to host cells into q\/gi ﬁ@ @5
reconbi nant expressi on vector of the invention has been int é\ (g . The
terms " and "reconbi nant host cell" are used i ably
her-ei n. Wéblyg"%hé\der stood that such terns 25 refer not onlpgtrﬁrgﬁ%}ﬁje}%
particul ar subject cell but also to the progeny or potential progeny of
such a cell. Because certain nodifications may occur in succeedi ng
generations du i : L r y such
progeny may note &?lﬁglf g@?,és%(g‘ﬁogéwg ctﬁ%\%sﬁggm@&%gllﬁ%l b%%ﬂ#@&?ﬁeﬁlfozar e still
i ncl uded windnira dakieo smldqo@cbrfdi:rtgﬁbaméxomca]s anrbeﬂiemadiiqﬂganﬂﬁnﬁle@le&UG 2005 WO
02/ 063003 P /USO%/&3549 A st..cel d can_b 3 gx okar ot| o eukar.yotic
cel | . For B8 V@BBPB? |aﬁu1°ba§1 SIEPEND @7315,% 0|rr(§ nding Praming ggid s s ed
i n bact er i@¥orfa€ bASbestted toAficrbase GR) rbsisthids 6Cheptidtd 18 en¥@ast: hwrolyﬁarﬁmtd an
cells gsuch as human, Chinese hamster ovary cells-(CHO or COS cells).

Ot her 5 suFrlpPEotses masepiopertipeotbriogicals aﬁm@g@pmw fegdedeptor ladiagt . 5

Vect or r Kk o] ja
convent i ofi oy Sty dHaREn bkof ALY DL ety RIOL W BOrPAE 2

t he terms2585-269=f Hirbyter o) "1 990 d. Med.rEresd msgmsoarkronm endethMoFERS Batr. t o a

variety of art-re ni ze usfor |gn ucleic
acid (e. g3? %‘Pﬁ?‘ Er0159§3€}r]§1 ﬁ&"ﬁf&ﬁ"%’ ‘&I gé%gﬁ@p B%CS or cal ci um
chl ori de qgmg{eglgllpgi aggp@m%&ﬂqgﬁnggl medi ated transfecti on

| i pof ection, 10 el ectrop oration. Suitable methods for transform ng or

transfgcting hﬁ%d&%'oh%f ERR1RErbQURHS infh aﬁegﬂ?aé Qé?fﬁenc%tcax%onf&rh{%(ﬁ%
CLONI NG A LABORATORY MANUAL. 2nd ed. rin Har bor Laboratory,
" Col d Spri trgaog!apihimllchamtraiattbc polppeptide ba@bb@esmnsrsgaﬂew trarbe ubkd¥o devedB0)

d h o} f |
11 o, kR ERATIH S BRI Ry el au ol PR e TR b o=

t ransf ect BafhubeGb BbEfoendfisfd en@sPy)ofa celRlpeptideas towan tHah ite Bhéas coimierpait, egr at e
the foreign DNA into their genone. In order to identify and sel ect these

i nt egr ant 8dopgopehspeciiigcorAtoniion mayLetuE St Balar desreagedn gniropy da astyalice t o
anti bii9ti ga),d 2 0RNGE 8lyclc éﬂl?&goﬁlﬁa'&ﬁ?'xﬂaﬁh thel eﬁf’@f; fd‘r%hldﬁlg% P&tk t he
gene of interest. Various selectable mar ers i ncl ad os€ t conf er

r esi st ancMacwcylizgion is ofitn zso@dlisBed bw@mmg@nmmcmbomébhmecre&apmndmmu eic
acid 20 en i.n ectabe nar n introduced..i host ., cel |
on the saﬁlé&@é%rﬁ%?l %gw?%laatm 3%&?’@8“3%%%6 SEBPRIHSa 1%%@6$tfg—lepti des
or can be 8l5m(S’aQ£§Uﬁ@ﬂleH:a@ocﬁzﬁ@@ﬁﬁﬂB? V626185 (1686)),%r bE@ebyworaaisd &6d gde W t h

the introduced nucleic acid can be identified by dr ugD.seI ection
chains. See, e.g,, DeGrado, Adv Protein Chem, 39: 51- 174¥1988) isulfide bndges are also

20 introduced into linear sequences to reduce their flexibility. See, e.g., Rose, et al., Adv Protein
Chem, 37: 1-109 (1985); Mosberg et al., Biochem Biophys Res Commun, 106: 505-512
(1982). Furthermore, the replacement of cysteine residues with penicillamine (Pen, 3-
mercapto-(D) valine) has been used to increase the selectivity of some opioid-receptor
interactions. Lipkowski and Carr, Peptides: Synthesis, Structures, and Applications, Gutte,

25  ed., Academic Press pp. 287-320 (1995).

Pharmaceutical Compositions Including Glycoprotein Ibo Fusion Polypeptides or

Nucleic Acids Encoding Same

The glycoprotein Iba fusion proteins, or nucleic acid molecules encoding these fusion

proteins, (also referred to herein as “Therapeutics™ or "active compounds™) of the invention,
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(e.g., cells that have incorporated the sel ectabl e marker gene gnNG 05 '
survive, while the other cells die). 25 A host cell of the i ny oﬁ,
such as \goRpRkARyOti c or eukaryotic host cell in culture, pcfatyRSsysed to
pr oduce ‘?i .e., express) glycoprotein |Iba fusion polypeptides. )
Accordingly, the invention further provides nethods for producing

gl ycoprotein I ba fusion pol ypeptides using the host cells of the

i nventi on. apli e @NRIvE BASERE tanalb I BEAB £ BRRGE, SHSLEMES P RE idthe host

cell of invention (into which a reconbinant expression vector encoding

gl ycopr ot etharmdsautiral @niposicowdsbinbr ednoélrie. FRUrhusapri@es Yypicady on

pol ypepti has i.nt.ro i . i medi_um such,t h

B yoopr ot SO A e R IR palhi o ch B S PR WBhatatle ron
t he met hodafrigit Aenseddierein, $pirmbcotially agreplable optiet ds mtdndad folfdlade any and

pol ypept i g@ fromthe nmedium.or the host cell. The fusion polypeptides may

be i sol’at ¢ SRREMSURIRCTRRP Mefia CeyghiaBbagieral 8 RVENNEY AaEnts, tot8kdd| ons,

such as exftastidPdtayRiceizb taal HoNike COVRIREIO GA@RBYrmARElH M dd¥ninistration.
chr omat ogr aphy, el ectrophoresis or the'like. For exanple, the

i mrunog! obfivitable karsiewsrrpdastrdied sn tha yivet gocant édieeh ofRenpiagton’is §harmaoduticilon

t hrough a £ol unmn i ch.cantains,i ilize rotein A or protein G which
el ecti vl St fran “EREREERTRE RS nIRe B VG BiksPetueh BereBES e a6,
Reis, K JPreferred exadples of sudn®aiiesy or dil Sehis3008de3 b2aré ASShitedRs; vafpdaligat i on,
Publication No. W87v/00329. 10 The fusion polypeptide may the be el uted
by tr et mefingens sqlutipnglentrpssspiatiamand 8 hymas sgrma#Punyipt Hpesmed Y nset i ¢
acid (1 Magudlds GERAEL Yeh s rkUSRMANLRERL a8 BELHALNBAR o b @GN | ON
can be chem ca 'y synthesi zed using nethods known in e art. em cal
synt hesi s mhmpakytzeldy adies sutstadesds wilkkinowmin the ayt. , Ex&eptandodtrys afy prot ei n
synt hesi s net hods .are. common.i.n the art . ipcluding synthesis 15 using a
popt de. SyiEHELPI edisgg AU i incomigi P x{ACCHT GO PLaCERERET FURE ook
Bodasnsky, confpdsitisili &gﬁémat@re&.aglppﬂe%&%fagl\ﬂ%ﬁﬁzé EdrdRlndsEInQ@Ne®e 2R8ipodddt 247
(1986); Barany, et al, Intl. J. Peptide Protein Res. 30: 705-739 (1987);
Kent, l&nn.inRdhe coBingsens. 57: 957-989 (1988), and Kaiser, et al, Science

243: 187-198 (1989). The pol ypeptides are guri fied so that they are

subst anti al | y fliieactofe agprdsriliselpsed herginragn plso be faomhlatedaisdippasaries. gpasgmes
standard peptide ik ian.techpi . .| anguage. ." subs tially
free of chaég rggrfre% ryelglgt?}g%gr%%or l%flﬁgi?t’ Qfgﬁgs%&eégﬂiageﬁ w %8%§8§§a‘p?re°l§a$§‘? i ons of
pepti de i nAsadi &di. e, $2ep68a@os%; Bepar aubdrbe olrlchent Sal USAL BT 403®ASS0)L
other  chen 681§ Al Mos fod Rt Lah Bk MBS ISRk R Inc kDG RERL B ol O"

20 disclosed m U.S. Patent No. 5,013,556.

Particularly 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 yield liposomes with the desired diameter.

25 A pharmaceutical composition of the invention is formulated to be compatible with its
intended route of admimistration. Examples of routes of administration include parenteral,
e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal (i.e., topical),
transmucosal, and rectal admimstration. Solutions or suspensions used for parenteral,
intradermal, or subcutaneous application can include the following components: a sterile

30 diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine,
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enbodi nent, the |anguage "substantially free of chemical pregus@its or

ot her. chem cal s" includes preparations of peptide having | ess than about
30% ( by jght) of chem cal 25 precursors or non-pept| i cal s,
nore pr e‘?éﬁ’é@?’?g{]ess t han about 20% chem cal precursor stﬂg&%?{-ﬁg‘%%ti de
chemcals, still nore preferably |Iess than about 10% chem cal precursors
or non-peptide chem cals, and nost preferably | ess than about 5% chem cal

P Usoz/ oA P RALRARE o0 BRRELE Bt Sy g e 0 o

i ncor por atmethylghrabmd] fritiedidents sughnatscodlic am ersodomdssuifitgcheldiinypgBata muaho

acids and other spall organic cul.es... Repl acement of one or re

5 o achdUT R EBRETHESE H ERY o B G B A 2L PP PRRY or s
can be usegdlgerty¥er B8 s8jubtiRnt F3bHEiBNEEh £F solRR dhilRRle bPI&RBYITBIHE $H can be
hydrol ysis, and to 5 enhance one or nore properties of biologically

a](c:t i ve peprdiugied with agids or easespush aphiépetdoric apigirfmswiwalhy‘ér@;dém%@armralt i on
585 2504 PR ol bRty afibofes ighSilRe sringh®S s Bose il mpde of,

al ., 1994.glksEBShledtic. 353: 84-88; Wang, et al., 1993. Int. J. Pept.
Protein Res. 42: 392-399; Fauchere and Thi uni eau, 1992. Adv. Drug Res.
23: 127-159. 1@hiratadi¢stdotiposfiosGudtistor tfeetiblel usensludattoriie agenhds de
sequence can conformational ly and topographically constrain the

pol ypept i oﬁéhﬁaw&ﬁré.warffﬁsgluéfé} o HERpraens apbsterde BoweTHiRy BeStempaisns Qe

anal 09y Of prbfieebii5F Q8D A KRR LotRontbd dispRfth e FBERARER AR AER! Vi LY
and stability. Because tJ e conformational entropy of a cyclic peptide is
| ower t harsuititde ¢arfigaincinde physiobepital salineldpttedostadit wates,Eeinbptor EbNFBASES | on

may occur with a |l er decrease in entropy for a cyclic 15 anal og than

for an acydyRPaEh rTﬁb‘?r hﬁg&’é‘ﬁ;’“ﬁfﬁq@ ARine I%é@r é‘},a]x[a??é?sg CCBPPBTHE Y fbr e

favorabl e. srerlYAG11Q6Y04 bE 8hidap tHec%jx&H @5 AGLIARILBNBERYs. TOhBY s@hle aRagGe
an

bond between the peptide N Ctermni, betweén a side chain and the

N- or C-t etharrondiiopeoignanufjchire x@iFagrape) and anusihq préseskd aSanst the centaminating

Endocrjnol o 37. 5182-518 996 r_ between. two .anmn cid side
chat el Selporibiopfiiins Woh o St and nel MG ERieL I B PRy

Di sul fi de dispetigpsnelivin abBainiAQ, bnéaanhls edtet, Bthandl) prdyal (fSeeuaanleglyt«aol educe
their flexibility, See, e.g., Rose, et al., Advy Protein Chem 37: 1-109
(1985) ; MoEBRHEegbegh and Isugtralyrtel G spseiRey f@) rfnd spgblegpg e iherealog) |
Fur t her norgy, ptréb%r ﬂﬂ@it@&ﬁ%%ai&%in@&',?&%x%pl%,e@' UGS ofh BB REG dshRmhie
(Pen, 3- nercapto-(D)” valine) has been used'to increase the selectivity
of sone ophohdmpigteptcert the required particle size in the case of dispersion and by the use of

20 surfactants. Prevention of the action of microorganisms can be achieved by various
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic
acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents,
for example, sugars, polyalcohols such as manitol, sorbitol, sodinm chloride in the
composition. Prolonged absorption of the injectable compositions can be brought about by

25 including in the composition an agent which delays absorption, for example, aluminum

monpostearate and gelatin.

Sterile injectable solutions can be prepared by incorporating the active compound
(e.g., a glycoprotein Iba fusion protein) mn the required amount in an appropriate solvent with
one or a combination of ingredients enumerated above, as required, followed by filtered

30  sterilization. Generally, dispersions are prepared by incorporating the active compound into a
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interactions. Lipkowski and Can, Peptides: Synthesis, Structures, and
Applications, Gutte, 25 ed. Acadeni ¢ Press pp. 287-320 (1@@59[]6 2065 -

Phar macgib | @A ofs0nposi tions | ncl udi ng G ycoprotein 1lba F

Pol ypept i des or Nucleic Acids Encodi ng Sanme The gl ycoprotein Fba Tgus ion
proteins, or nucleic acid nDIecuIes encodlng these fusion proteins,
(also referred to herein as "Therapeutics” or "active compounds”) of the
| nvent | onyic3 vBficieG: S4BV ARIANR RATSAZER 18R ea BthelgElaNRhisves,
fragments, anal ogs and honol ogs thereof, can be incorporated into

phar mace ufibmahose @nm@aned abnyes I thalshse of gerilagaiviers fordhé prapargisaief sterile
conposi ti gns onprise the nucleic aci. | ecul tei

ant | body. TSR ERon! mefRBB bl 5 et pryeBu i Bpiiad A SR G

" phar nmac epldjwd“eabf the acpeihgbdientGiisrang a&dlﬂ:@al ddsgedipgretient ﬂ@ﬂlu@ﬁev@cﬂl)é]}and S
all solvents, dispersion nedia, coatings, antibacterial and antifungal
agent s? |§t61t1161ﬂ“§m§ﬁ81““%§'{9¥eﬁf| on del ayi ng agents, and the like,
conpatible with E)har maceutical administration. Suitable carriers are
described in tfﬂ"@ prveRosivad sencradly incdide on IReEAlvgRten 28 ehigrcame uthey#hn be
Sci ences, t [ Qi at ed
herein byerFﬁl er e%%{agin Cgrs‘a § rglgl‘god15 I%késtged teostl‘gtg?tfssg{): he ﬁ{‘urplg%rdsf %{)alrl B%% enqt S

i ncl ude, hirinBtrgtionQthelative ehpbond satbe ﬁnco@akatmylﬂi@wﬁpmgeﬁndsussdﬂnuhe s,
dextrose sol ution, and 5% human serum. al bum n, posones and _non- aqueous
vehi cl es @lfabletsdrachsse fr eappulesdyrakoaposidons<ap alserh%mg@eéfmgmﬂulﬁéarf&rand

agent $g f Ofyr L RNALTRGRMKAH N hofei Ghd ééfhp%ﬁ&%h@l%ﬁnﬁd 'cz?m@ﬁs &ﬁﬁ%hlly BPhe art.

Except insofar as any conventional nedia or agent nconpat| e wth
t he acti vevisledpod nxtqecmszfted tremabbdwed Rhlamlacclmvpbscammlel Bndagdgents) autdéd.

Suppl t ct to.th
conpost 1 Bhwanbaef FOTROSITL S Pedpl e B nRRERiY AR ik bl Pt at ed
as | i posofBshes idiBe HkeS&n caﬁtemnrnsa pame doidy inEhbedRnk @ WarpBuldd@f @ kimilasuch

as described in Epstein et al., Proc. Natl. Acad. Sci. USA, 82: 3688
(1985): HWg: dbingar suchppsgpicrorgysialling sellvlose, aurrmacamh ougphaging ngeafe)mentand

TS ol 8 300 A R PR OE s
Parti cul as lupricesefuch ak npgsaings steaate be S gemsr :ag]eaothnbguch hecolbuki sBsquhiisede;
evaporation method with a lipid compositio rising
Shamohat | B eEHBHTEHEe NG PP o SRR RELE & NeT PR AEGH goch a5 peppermint

phosphat i ﬂ,ﬂhggaﬁ@qi@,mr@gm@g’ﬁ@o?ﬁg Li posones are extruded through filters
of

For admunistration by mhalation, the compounds are delivered in the form o1 an
20 aerosol spray 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
transmucosal or transdermal administration, penetrants appropriate to the barrier to be
permeated are used in the formulation. Such penetrants are generally known in the art, and

25  include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid
derivatives. Transmucosal administration can be accomplished through the use of nasal
sprays or suppositories. For transdenmal administration, the active compounds are formulated

into ointments, salves, gels, or creams as generally known in the art.
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defined pore size to yield |iposones with the desired di anet e{) &?DBSA
phar maceuti cal conposition of the invention is fornul ated td QU

conpat i i its intended route of adm nistration. Qf routes
of adm ﬁ@?%@?‘g’n i nclude parenteral, e.g., int ravenousEfﬁ%?msrﬁg(c}i%fgrral ,
subcut aneous, oral (e.g., inhalation), transdernmal (i.e., topical),
transnucosal, and rectal adm nistration. Solutions or suspensions used
for parenteral i r i Gat:i c i ncl ude the
fol |l ow ng com%hﬁghﬁggaggggéllsq Ee?glgg&gl ug%?gﬁgﬁﬁgé&m%g%’éesﬁngGan ection,
sal i ne sotanyvemiopalfsippediterybases pudhye toopk dutter ghd/ ctbérslyaghijese pf rentiorPéhehad AUG
2005 WO O /06%8&§.PCT/U802/03549 propyl ene glycol or other synthetic

sol vent s; "PAAE &Pt al agents such as benzyl al cohol or nethyl

par abens; anti oxi dants, such_ as ascorbic acid or sodium bisulfifte;

chel ati ng agenPenggrRhedigentaths ot SHMRPHIAR TEPFRACE MR caiegs PRITAPIONGHT f er s

such as aGetahfifind ShihatSHid QimBARNARRL 88 bod 2 BEHAIE RbSJIRE 1fRe adj ust nent
of tonicity such as sodiumchloride or dextfose. The pH can be 5 adjusted

Wi t h aci drovlaties esludingdmphatstapd miorhénsepsolated iddliery semsmBiyddgadiblie. The

parenteral. preparatjon can.be encl psed, i.n anpoul dj sposabl e syringes
bl 1 e BRBERs Pob BrraR ve s R e 3¢ oot AR bk, 2P ERBAR e

conposi ti ﬂﬂaﬁlﬁdéii& ahl & ofl&feni %ﬁﬁﬁmaalt@s, WhEpdlfIedtiedeids Mdthdds fRGHERMSIon of
solutions (where water _sol uble) or dispersions and sterile powders for

t he ext enpskimglaonsovilibepppaeitdnthore Sellshin beprj dbe aBicBalsspralsols or

di speksi 0. i -0l -af 1 i Ll er.s I ude
phyi o ogy o AHEERND AL b e Nov kR by et

Par si ppanyuspdisidng (irziludiioppiames thugbté tccidfesiat cells WiPBBdnoclanabdntibediseas, t he
conposi ti an_ nust lge ste{)i | e an%@shoul d He fl uiq to .the_extent that easy
syr i ngeabl'fa! #4H88RY) §1alsq pe pigd £s HerEICERTcaY AFERt able RUTRSH dPes 6P D1

nmanuf act ugepa&hced8indds nRRbIMksivald8 (RS8N 1RG 3 bxdifle GoRLRAbMIBLI NY
15 action olf) m croor gani sms such as bacteria and fungi. The carrier can

be a sol vErt Pyent Ngi. 4558281 bn nedi um cont ai ni ng, for exanple, water,
et hanol, polyol (for exanple, glycerol, propylene glycol, and liquid
pol yethyl ene dhyené embetimehis drilloeparenierd] euippabbns and jormnletedihdgsegef unitThe

proper fluidity can he.nmaintained..for e~ by the.use of coating
P oh hs. 1 B e OB P ol B BB T D ihle 0 st Bhehef 9 |
the case efertiophesicilodisarett biyts biiedus enieky dBaged fdrakd Qibjest toMe @enBd;ieath of
the action _of mc¢roorgani sns can be achieved by various antibacteri al

and ant i fUHgfeREaERE RICIFemiRsaptEy ohaabempouthrdtuHe Wseducpienol |,
ascorbic déﬁécﬂﬂleﬁafﬁu@f@ efS@lin a@Bdattol Syiltl threqlifbd PARY A BRRS} cabder Mrhd b€
preferable to 1 nclude Isotonic agents,
20 specification for the dosage unit forms of the invention are dictated by and directly dependent
on the unique characteristics of the active compound and the particular therapeutic effect to
be achieved, and the limitations mherent in the art of compounding such an active compound

for the treatment of individuals.

The nucleic acid molecules of the invention can be inserted into vectors and used as
25  gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example,
intravenous injection, local administration (see, e.g.,, U.S. Patent No. 5,328,470) or by
stereotactic injection (see, e.g., Chen, ez al., 1994. Proc. Natl. Acad. Sci. USA 91:
3054-3057). The pharmaceutical preparation of the gene therapy vector can inciude the gene
therapy vector in an acceptable diluent, or can comprise a slow release matrix in which the

30 gene delivery vehicle is imbedded. Alternatively, where the complete gene delivery vector
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for exanple, sugars, polyal cohols such as manitol, sorbitol, @@f@ﬁ?] B
chloride in the conposition. Prolonged absorption of the ﬁﬁ e
conposi i be brought about by 25 including in the i1ion an
agent m%#@@ﬁﬁ%ﬂgys absorption, for exanple, alum num nnﬁggﬁggﬁg%gpand
gelatin. Sterile injectable solutions can be prepared by incorporating
the active conmpound (e.g., a glycoprotein Iba fusion protein) in the

required 1 i t, Wid A i Lon of
gy edi ens e prodeRPARERGRRL B e ik rab R, o PR

st eri | i zaprepmatioGeae radidg onelpspersilbnthatgreiuge deaesdddiveryrsygepor at i ng t he
active conpound into a 25 0 5 AUG 2005 WO 02/ 063003 PCT/ US02/ 03549
steril e vehi clSustairetl-reloast prapsrationsasn be piepsred, st dusired duitablreahpies afequi r ed
ot her ingredient fromthose ?aneratedzﬁrove“ In tge case of sterile
powder s fOFERETHPASH RFRRPEIPSIRCIAeSPIRermaR edRETHETS O SBTdAYdEPLobin B lHBES of

prepar at | Qcadlife HRAHHIBE! WhiBImabRed 418 87@: Wit JISbifalaritiR] ds, Amspgwder  of
the active ingredient plus any additional desired ingredient froma

pr evi ous| pickocspsulds| Expunpleepiystenbdirdlene mhmceoincludy polysstanp bydrogeda(for

general ly_jinclud inert.diluent .or. an ible.carrjer,.Th e
anc osed TRl B P mBEbud BHER AR, el i BIERENL Pvaf B (F8 RAT pose
of oral tRerREBLLIL copslimerk 5 Lahitanic atidanae ihyBL GOIRQaE hob aldglé@ble

i ncorporated with excipients and used in the form_ of tablets, troches,

or capsul @aylenerynyl agepfssieeradille laghe agidglyslicsedropalymassisteh 2 tha L RREHr ri er
10 fogpus aM Wﬁgﬁ i I i ier is
appl i Ee((}j o]rgg ;1; aﬁwc EiWI S gff ng&gggggfcg(raggggygt?d—g%{ﬂ%v%dd%%ﬁgJﬂd

Phar mac e ukeipralideyacetatghanil pbly-Ibi{-dihygreagmuyrs; ackh dWbile pelginensamth avethglenal s
can be included as r{. of..the conposition. The tabl et i capsul es,
roches. aevaReait and Bk R DGR e fiest B mofrHe PhoRsiCowe or
conpoundscephindy@idgbls 3leash plokti®: foPsHBkBRhe SdHolds.as m crocrystal | i ne

cellul ose, gumtragacanth or gelatin; an excipient 15 such as starch or

lactose, a di SiRUAGHRIENTADRPosiBbEbafbe HcBidBE fn A& nthindel fatP I HispedkercOr N
starch; a lubricant such as magnesium stearate or Sterotes; a glidant

such &% cokétbirgeth issthictions fdi alnidistratior. sweet eni ng agent such as sucrose or
saccharin; or a flavoring agent such as peppermnt, nethyl salicylate,
or orange flavoring. For adm nistration by inhalation, the conpounds are
del i ver edMEFEODSOF BYHIBIIINGADIERENEE OF 6 A BIOLGI¢ALoFMSPEMSsur ed cont ai ner or
di spenser which contains a suitable propellant, e.g., a gas such as

car bon di oxi deAlsomchidadbuthe meention are methods of mhibiting adherence of a blood cell to a

biological tissue in a biological system. The method includes adding to a biological system a
fusion polypeptide of the invention 1n an amount sufficient to inhibit adherence of a blood

20  cell to the biological tissue.

The blood cell can be for example, a leukocyte, platelet or red blood cell. The
leukocyte can be any leukocyte that is capable of adhering to a biological tissue. In various
aspects the lenkocyte is a granulocyte, (i.e., neutrophil, basophil or eosinohil), monocyte (i.e.,
macrophage) or lymphocyte (e.g., T-lymphocyte, B-lymphocyte, tumor infiltrating

25 lymphocytes or natural killer cell). In some embodiments, the leukocytes express a 32

intergin, e.g. Mac-1. Alternately, the leuckocyte expresses a selectin ligand.

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 biclogical system a
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System ¢ adm nistration can al so be by transnucosal or transderrrg {@J{a
For transmucosal or transdermal admnistration, penetrants ap@ \iﬁ

to the be perneated are used in the formul ati 3
penetrants a?ggo‘ésgner all'y known in the art, and 25 incl udé %t}onS irl@\Lérrpl e,
for transnucosal adm nistration, deter gents bile salts, and fusidic acid
derivatives. Transnucosal adm nistration can be acconplished through the

use of nasgk r_r%ogg@@ Sddr 1R HRPASIbA ﬂ{déleﬁlouﬁpsruﬁﬁ&&?ﬁadﬁﬁﬂﬁlad?é;éﬂcgbeh gﬁo'te%‘

t he active co nds are formu Into ol ntnents ves

creans as tgthabidddisal issoen in the art. 26 05 AUG 2005 WO 02/ 063003

PCT/ US02/ 03549 The conpounds can al so be prepared in the form of
suppositories (Tke g::otemt\i:dnfbe nmmhrmtahsmmtedsugpm@iateﬂﬂy nbasesaleithhioakhjocoa

butter and ot her cerides e on _enenas r rectal delivery. In
one enbod.%maﬂ‘fql %ere%c%@ 7?3@%@%%;5&?@3“%3 @%@Wﬂ%&sgmﬂ hat " wi | |
prot eck @V{ljl ]mea gg%oﬂgﬁ;ap%glegtﬁpé% ﬂ&leﬂ?ﬂ)hon fromthe body, such as

a controlle tion ng i'npl ants and

i cr oencapsul atd, il el Yty @g&fu@mﬂg&% ARG oocl AERTIRAL LALS:

pol ymers can be use such™as yl'ene vinyl ace , rirdes,
pol ygl ycolwithoatGhtlzceltalbd sabetimcep@l gy, exirivebsiven strix prudeing lpylysatthiagidescind.

Met hods for aration of . such faor ations wil| be apparent to those
skilled i Rrttheticass. Arpglogiclissug adsodngla %qswe&é‘wehﬂﬁam SHRSIARETSCTUSN | v

from Al za ,Cap RESALSRNIANELDEMR - BRRE FREBUTH &ﬁlesas deRGhe bibR gxiﬁ’l%lsue is the
suspensions (including I'i posones targeted to |n ected ce

nmonocll8nalvasgnlar prsldihelumo Thvblpb;iglcahmssqeqas)be @amorancsre pbvéel@ts ededwcytes. In
P T e o B R AL i SR € S S A G BB D PREEB YR 3RGP! i O O

met hods known 't ose anpl e, ribed in

U.S. Pat erbmPex séch 88 2Bcoftdikin 1b%, WCSOHEezemodirmm %raOdStﬁWﬂlbraﬂ&-F@d%rer al
conpositions are formulated in dosage unit formfor ease of
adm ni st r &bi epMBIEEEd) i mesnpihahthe piolpgraljissursostges asalublerfpimmpiacarpererief ei n

refers 1O RS Al Weoliph! SliRntiiids %%segemmem i hedngger laL he

subj ect to e treated; Teac uni't Containin term med quantity of
act i vésconpasine a cel thuﬂexpmdses 8 cpmpahgseofiteeGP ﬁe@(—wenimpﬂeew apeutic effect in
association with the required pharnmaceutical carrier. The 20

speci ficati on pensddier«os bgkgival éystemris ssanto inbladé myentiemnhaacenptiset at ed by

and directly dependent on th uni gue ¢ ter SIICS of .the active
conpound %’H%‘_’&‘ C?Pé?‘t“!eﬁtérleaﬁ’“ B r%ertéHﬁC@H@F‘?%@FS 18195 &1 BRAlgISIrEds: CI%‘Fid t he
lim tati ongldibeERMm éR tehif ifdilo, F vEORAUNLL NYstskiCh an active conpound

By “ adherence” is meant to include any leukocyte- biological interaction, e.g., rolling,

20  fum attachments or specific interaction.

Inhibition of adherence of a blood cell or protein to a biological tissue can be
measured using methods known in the art. For example, assays for detecting binding of
glycoprotein Ib to a biological tissue are described in Simon et al., J. Exp. Med. 192:193-
204, 2000, and references cited therein. In various embodiments, binding of a GP Ib o fusion

25  protein inhibits binding of a blood cell or protein to a biological tissue by at least 30%, 50%,
75%, 90%, 95%, 99% or 99.9%.

Adherence can also be assessed in condition of greater or less than physiological flow

conditions, including static conditions and serial application of static and shear conditions.

29



for the treatnment of individuals. The nucleic acid nol ecules of the

i nvention can be inserted into vectors and used as 25 gene mefmﬁ ‘
vectors. Cene therapy vectors can be delivered to a subject , Tor
exanpl ewégih@yeyous injection, local adm nistration (segctu@amidh S
Patent No. 5,328,470) or by stereotactic injection (see, e.g., Chen, et
al., 1994. Proc. Natl. Acad. Sci. USA 91: 3054-3057). The pharnaceuti cal
preparation of the gene therapy vector can include the gene therapy

vect or i N QdheAs6&RinaR Rtetthinb@ Rl exRiplS dloraRMiall$ Slodr&haMEdlB] RSy matrix in
whi ch the 30 gene delivery vehicle is inbedded. Alternatively, where the
conpl et e evHnedy|or yapya paElistplag flgwshaplwr 2095 WO 02/ 063003 PCT/ US02103549
can be produced intact fromreconbinant cells, e.g., retroviral vectors,

t he phar maceddsodediudedri fgrnichom aamethadd eidreatrploiclatartivaien dssocidtest

produce th ne. del i ver. Lem st al.-ned-k ! rations can be
Pt epar ed, TIREr ey e AP Mg B BT VL AETE AL RERLALRC

prepar & i addgpoed (ekRirsaed TRemRpakit'y. rRbmhtedy, Ofe bjebris byl adphthiral qgeloy mer s
5 containing the anti hody, whijch matrices are in the form of shaped
articles, o of theifoligwmg acetylsativilic apid 4 &2 SPIBRAFRIHS e vfiatignyediorlevease

matrices i ol : b i -

pol y( 2- hydI?1 %)%%tﬁk‘@ hﬁ@?‘ﬁg[&?ﬁ %%l)ggo?ggpﬁ%?{ éﬁ%ﬁoﬁéﬁgﬁ c@ﬁ?ﬁrg ,P Sﬁéef“i‘/’i‘ acti des
(U. S. Pat .antagonist8, tirogbad @hibitew pothyerebdytefenkyrgdsut ami ¢ acid and 7

et hyl - L- gl utamate, non-deqgradabl e ethyl ene;vinyl acetate, degradable
Tact1 o aci o of 5 R O S o BTG e - ALV A IOPR S DERPE Co

(i nj ecoabl @wh&kQppher es conposed of |actic acid-glycolic acid copolyner
and |euprolide acetate), and poly-D-(-)-3-hydroxybutyric acid. Wile

pol ymers such By S iy lo A [ o Ty Mo o b E5ACH d
enabl e rel easqul?%rml i()ecul Sélélglf o%{ eé\?ggta:ﬂi%gnegd;%%r@ ier#&?gﬂﬁggﬁgﬂ%ﬂsel ease
pr ot ei ns fmiypspiaies,@nd temetipe fiagmsnts, hdogshd dmmmeldgs dakeofditpagibbdiens can be

i ncluded ip a container ack, or di.spenser .. 15 taogether, with )

| nstruct | GHECPPERIh R ELEPBIpTeBH i Ros PeRtdeRH A U ReS iR rRsRdiaga) N A
BI OLOG CALy BSAsib 44, Bnd Bivh N4 R A

i nhibiti ngg §§§[§r@§lce of gﬁ@y%gg égﬁi J%tq’l(‘)’ éegbid oa?séa a@%?ﬁﬂeoﬁqﬂo%s

bi ol ogli5calthgyst em The nethod includes adding to a biol ogical systema
fusi on polypeptide of the invention in an anount sufficient to inhibit

adher ence of a Hstendally?BOnycdibdrddrowhiblieistzticloggalialinked sspletelet haivbtiond cel | can
be for exar‘rBI.g, £ | eukocyt e, %I ate| et or re&b.oo ceIL. The
considered amenable t0 prevention or to treatment. e disorder can be, e.g., vascular

inflammation, atherosclerosis, restenosis (e.g., angioplasty-relaied restenosis) and/ora

condition associated with thrombotic disease, e.g., angina, (i.e., stable angina and unstable

20  angia) acute myocardial infarction, stoke, venous thrombosis or arterial thrombosis.

The invention will be further illustrated in the following non-limiting examples.

EXAMPLE }: PRODUCTION AND PURIFICATION OF RECOMBINANT GP1B-IG FUSION
PROTEINS

Three GP1b-Ig fusion proteins, GP1b302-Ig (SEQ ID NO:1), GP1b290 Ig (SEQ ID
25  NO:4), and GP1b290/2V-Ig (SEQ ID NQO:5), were produced by recombinant methods and
purified. Chinese hamster ovary (CHO) cells lacking dihydrofolate reductase (DHFR)
activity were stability iransfected with linearized plasmid DNA consisting of a mammalian

expression vector directing the transcription of a GP1b-Ig coding regions in polycistronic
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| eukocyte can be any |eukocyte that is capable of adhering to a
biological tissue. In various aspects the |eukocyte is a apa qﬂmqm

basophi| or eosinohil), nonocyte (i. age)
or Iynpﬁ@@&lgﬁpg g., T-lynphocyte, B-Iynphocyte, tunor |RFFHE?§ g 25

| ynphocytes or natural Kkiller ceII) I n some enbodi nents, the |eukocytes
express a F32 intergin, e.g. Mac-1. Alternately, the |euckocyte

eXPr esses QeS| ARl Debkagndanitlan,) %’%SJ[ eastidgh SORSLONARL LANS.ALE, Pt hods

of |nh|b|t|n erence o n a

blOIOglCahnayﬁhGGMmﬁh@nﬁﬁﬁhﬁ@cﬂﬁﬁﬁtﬁkﬁméﬁhﬁﬂmmmﬁﬂeﬁwﬁmbbﬂgmﬁﬂka§&@¢ﬁ%ﬂ&a 28

205 WD 02/.063003 PCT/ US0Q2/ 03549 fu5|o %ﬁ%PH%de of .t he vention in an
g Gl

anmount  sufipferee o N—Hﬂﬂ&l&—fﬁﬁﬁéﬁé% @ realsgtion ¥8i ol ogi cal

tissue. The,@fiodeimkdrin é}@o BRI A0 8roRR IO RLARLEIUE R 16vels Y8 &ﬂﬁﬂ‘é’dxsﬁé@n
covalently, itonicly). ‘Alternatively, the protein can be in a soluble

form (i5 €150mm dgwoietdr), dn)cell molpmtv@ﬁ wabhedywyive B itWHBS dpd aalds wae cdrured
t hr onbi n, selectl f roteln I rei n-a "biglogica
tissue" ig orr%)g nﬂ{m%’f&y%‘lﬁﬂg H}e/ 1uin ackl tbtaI bc1 ne%gr%g'h hﬁle mthL{r%wa% 81

ne or re ce

i ntracel | Wolléct&ddcamcisatded.g. , extracellular nmatrix proteins,
pol ysacchari des and proteoglycans. A biological tissue also includes

sol ely extraceldu ad1i ssRbfibX meURIEM)GRS adjsstsdito BSnVNRIsTHEN Do Bk N4

connective tissue matrix. |In sonme aspects the biological tissue is the 10

vascul ar efigsdrihionging 0.2 e lies) aadicprlied e 3 Boies Bentein & ohanr Thesolimp wtsel et s
or | eu0oCyf egsq it O’?cﬂﬁxﬂ@olﬁ%@f@ﬁ@ rﬁﬂen%' £ 98] ib"é'mM»?ﬁ%f%n& au@ TRiexed
e - - conp

wi th a conponént o 1Fex*-Such "as coprotein’lb cc,
Mac- 1, P- Sgtre€lgelutidartafiby. rifh&rpr(aeM@Eak\Ai(/isl ﬂ:)hdi\m‘aki)y%@dr‘ﬂemce aﬂBO"rmﬁrfDm@Ed

i's neant that the bio ical tissue co le formof a
conmponent Bfhe et“ﬁ%“’@ﬁil‘bs%dkv i Q:J)H‘EJ]PEB‘?S Ofgél ﬂf‘ﬁ%ﬁ@ CPEYRBIER &N s neant

that the %Héaﬂghte@mméﬁmr%ﬁcxﬁﬁgydadyqﬁg@ &Aldis (tzb@b W@"Cﬁ%ﬁﬁﬁst gpgqponent
of the GP I'b-1X-V conple used herein a biological systemis nmeant to

i ncl ude amyMsTrist gIﬂhStOhéiO mMﬁia@Be’é‘he @n@ﬁr@gt&d@mt@@m@ﬁr@nﬁmheeptglﬁedbﬁlgbls
protei lr}ys tﬁgatlo%%% aphgog %scﬁ{aa H%b@ds‘v\( %glllm%mn, Sbl ol Ogl cal system

can be"an ih vivo tro s erence i s meant
to include any

uko bi ol o |ca n rollin % firm
attachments or ]Jg‘ﬁg'é“{lf dp r?tﬁ‘Pé’Yaééﬁ?%%‘?d by %‘?SE f:g !9% (ﬁmggh@rrgﬁ&oéﬁ%?b%c ood
cell or pref Qbﬁﬁxtﬁdhe@-nﬁﬁﬂhﬂgdsqaideﬂ &SR EAIM-DE% rfRoYISBES ISGE gelnBv heds
known in the art. For exanp assays for deteptlnp bi ndi ng of
transfer was performed usmg Electroblo apparatus and nitrocellulose memb1ane (Novex, San
Diego, CA). The primary detection antibody was monoclonal AP1, and secondary antibody
20 was an HRP-conjugated goat anti-murine IgG (GTI, Brookfield, WI). HRP detection was via

ECL system (Amersham-Pharmacia Biotech).

EXAMPLE 2: IN VITRO INHIBITION OF PLATELET AGGREGATION

The ability of the glycoprotein Iba polypeptide-immunoglobulin fusion polypeptide to
mhibit platelet aggregation in vitro, was determined. Platelet rich plasma (PRP) from freshly
25  drawn, citrate blood was prepared by differential centrifugation for 10minutes at 9001pm.
0.4ml§ of PRP (3x10%m] ) was preincubated for 5 minutes at 37-C with various
concentrations of GP1b290/2v-Ig. Ristocetin was added to 1.5mg/mi to induce platelet
aggregation. Aggregation was measured using a Sienco DP247E aggregometer. Aggregation

was quantified and recorded on a chart recorder by monitoring the increase in light
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gl ycoprotein Iba to a biol ogical tissue are described in Sinon et al., J.
Exp. Med. 192:193- 204, 2000, and references cited thereinl5IM06\8Hi ous
enbodingm inding of a GP Ib a fusion 25 protein inhil i hdi ng of a
bl ood c &(")Orﬁpdﬁ?ot ein to a biological tissue by at Ieast%&éés%ggdp

75% 90% 95% 99% or 99.9% Adherence can al so be assessed in condition of

greater or |less than physiological flow conditions, including static

condi tion d ' AW | of ' : 4 =29 05
AUG 2005 T DPEE 1B BB Y BnS p BaPaA RRee GrRRR N Bk
exanpl e caoktocatmtinduced plateldt bggregaoret.ri cal |y, by flow cytonetry or using a
parrallel plate flow chanber assay. Al so included in the invention are
met hods of, treati. | at t _actiyati ' sorders in a

Subj ect b AR IR RSt OL Ok BB R S s SBROBBORA apeut i ¢
conmpound (herejhafter "Therapeutic"). Alternatively, the subject js also
admi ni stered ol ity of p gygeprpin Ig% 97 ME’hévafgéPx‘fP&éHeéW@O Pyfin fasign
aspi ri § hepariBde & idhibitfohS aHeRahSALOSs WMo WR! RfebthRbd WahHHHE pRRBALL NS,
gl ycopr ot EI&%}B IpFib7I Ill a]t ant ag%ﬁiast s, cl opilsdggr gl , P—selecti n Qan aggnirst S,

t hr onbi n idederibadtborBolts at 21k Canblotignt $43@rdy bE®. The subj ect can be e.g., any
mammal , e.g., a human, a primte, nouse, rat, dog, cat, 10 cow, horse,
pi g. The Ther ajengictdogsnetiplieg 2@-25kg, weie)anesthetiaerbwih sodihue pedtotanistal

gl ycoprotejn | ba fusion I ptides, apd der.ivative, fragpents, anal ogs
and homol Gk onfien dppiateddiysnitlaled il Fosi vl NGt HEPT e VEIASBBY of ei n

I ba fusi oRzRal YKk dess plad. (THelhkadWed Hpfoadliddds, 16M 8RB A 8l ME@PT Ot ei n
| ba fusion polypeptide, and derivatives, fragmant s, anal ogsS and honol ogs
15 t hdp eofiftEdnernestalispace. Bipypedicadugewas appiadrang sutsted¢¢ tgivemnd gdges tked t o

pl atel et actiyvati i I.: v, I,.Q r.t

Fr oat mont Poris dar e wiou SRPRLATHRGAETRRN: Boh O HeE R bR colory

at her oscl enag(ICXy esd ieslasd.Mém @d dysangé DEKaBdw waetatiatbusBh@nosddspingrad/ or
a condition associated with thronbotic. disease, e.g.,_angina, (i.e.,
stabl e angFHASAH UFSeRp afvzﬂeob&rv&caéf PIREEHAYY R el Afsapaibiizeien st oke,
venous t hgro g 3n@th@ b Bt LERNAIRRESIES by IQReiRY G1th b ABmbEh ARSshiur t her
illustrated in the follow ng non-limting exanples. EXAMPLE 17 PRODUCTI ON
AND PURI FE@ATicON vGF PREGUNBRNANTDvEbiR: thearys] miredrdpibeign to provide

approximately 70-80% vessel stenosis. When blood flow decreased to zero, the blood flow

was restored by shaking the constrictor to dislodge aggregated platelets. This decrease and
restoration of blood flow are termed CFRs. At least five consecutive CFRs were recorded

prior to admimstering the test drug.

20 Representative results are shown in FIG. 5. The tracings indicate that increasing
amounts of of glycoprotein Iba GPIb290/2V-1g resulted in higher blood flow. These results
demonstrate that glycoprotein Iba GPIb290/2V-Ig inhibits thrombosis in the animal model..

A schematic illustration depicting an injured coronary artery with high fluid shear
blood flow is presented in FIG. 6. The figure depicts an injured coronary arterty with high
25  fluid shear blood flow. The vessel has a segment of damaged endotheliom that exposes
subendothelial matrix proteins, including immobilized vWF. In the presence of GP1b alpha

fusion polypeptide (GPIb-Ig), the vWF binding site is blocked, thereby preventing platelet
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Three GPlb-1g fusion proteins, GP1lb302-1g (SEQ ID NG 1), GPIhRaOG N5 ( SEQ
ID 25 NO 4), and GP 1b290/2V-1g (SEQ I D NO:5), were produced by

r econbi t ds and purified. Chinese hanster ovary (

| acki ngr\gphygﬁ}?ol ate reductase (DHFR) activity were stéﬁﬁ%ﬂgﬁ;
transfected with linearized plasm d DNA consisting of a manmmal i an
expression vector directing the transcription of a GPlb-1g coding regions
in polyci 49 ion with
LR Se T B R e et ed i n
medi um corvepfure inglse demisalzidng concentrati ons of net hotrexate (MMX)
essentially as described in Kaufrman et al. Nucleic Acids Res. (1991

) 19. 4485-90. For collection of GPIb-1g conditioned medium CHO cells
were grown to near confluent |levels on 5-20 culture dishes 5 (150mm

di aneter), the cell nonol ayer was washed twice with PBS and cells were
cultured for approximtely 24hrs in medium | acking fetal bovine serum
The medium was then collected and cells discarded. CHO cell condition
medi a ( was adjusted to 50 %ﬁ; MBS mM NaCl, filtered
throughscgoo.z umfilter, and app |e§SFfo a Poros Protein A colum. The
colum was 10 Wékleabe imiveﬂﬁoﬂl(has:h)deuﬂascvibédjmsnjmﬁcﬁ'ﬁﬁ witkl tHe detaifed&efptidD0 | nM
NaCl and eluted wiith .Pierce lgG.eluti uffer ein k was

fol | owed HyeTetistF BArROnEAeSTREORRR intpigs dﬁ‘Hﬂ uétra‘?ﬁ'@’&tmt ‘&&%CO%%E‘E ed with
0.1 vol umagveéior Wiich it 8efirREIbS 1R scdftCor BRI % d&e(‘!‘@ﬁmﬁsh@}herfh@;ﬂ’é‘éﬁrﬁdﬂr@ﬁt sand
the buffer exchanged by finger dialysis agai nst TBS (1 nivi
Tris, pH Stnémoﬁﬁ'@aWSm#bmﬂmcw@@mfﬂéweag plﬂmsel n was then further

puri fi ed by gel 15 filtration chromatography on a TosoHaas G3000SW col um
iun in TBS. The purified protein was anal yzed by Western Blots. Briefly,
13 mcroliters of CHO cell conditioned nedium was | oaded per |ane on a
4-20% reduci ng SDS PAGE gel . Western transfer was performed using

El ectrobl ot apparatus and nitrocel | ul ose. menbrane (Novex, San D ego,

CA). The primary detection anti body was nonocl onal AP 1, and secondary
anti body 20 was an HRP-conjugated goat anti-nurine 1gG (GTl, Brookfield,
W). HRP detection was via ECL system (Anersham Phar maci a Bi ot ech).
EXAMPLE 2: IN VITRO | NH BI TI ON OF PLATELET AGGREGATI ON The ability of the
gl ycoprotein I ba pol ypeptide-i nmunogl obulin fusion polypeptide to
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inhibit platelet aggregation in vitro, was determned. Platelet rich
plasma (PRP) fromfreshly 25 drawn, citrate bl ood was prepared by
differential centrifugation for 10m nutes at 900rpm 0. 4m & bAUPERS
(3x108/ M) was preincubated for 5 mnutes at 37C with various
concent r ayh s Rfimef3P290/ 2v-1g. Ristocetin was added to 1.5ng/m to
I nduce platelet aggregation. Aggregation was neasured using a Sienco
DP247E aggregoneter. Aggregation was quantified and recorded on a chart
recorder byl.nmoviustomi pedypehgde coonpréssies a first pallppepditic vpbmablyylinked toTawecawd AS Tv
AM -01 ~ of ipjurnopmend dis nasis-nen decry=  to ¢7 6HOW CRUP-nZ -
s- t d KPRPFRHGedhpten %&3“83 pgimptﬂ% qoERRrises : at Jgast aTogion ol gGaprafeing g
ri- at = TV Ghi o = Y : - S-sfadem t o0 tha
%apol%%%d_@ Qlédﬁt_}‘lie%econg é}@})fpeqt‘rlr(]ﬂel cog{prgls%;s z?[lqez{s?§ Wdici 5t an

lygo n_ c 2-- z-- ra-ro d i1s g rn _njtiec

0 ay pepsmmunopioftliRpolspepdide, and wheton said fire petiPaptideConifirises at least gneaof n
_re coon ,rte=ty ,ri.h=-h -id,.-S-hen.bi =i o0& | ov. The vfsei .haa a
Seqment | JRsAS acit TR AT s2AV Kiiria hicmino i Batenieor 1y
nprnno | iy:6l zncnf GP-b ash- fasionp yp ptide __ G 1*), fit
VATI T b:rmﬁin#gp?ébpgﬁﬁfg@i%d,:thei)ebv prev .tirrg te' t 31 0 5 AUG
2005 WO 02/ 063003 PCT/ US02/ 035 t9 adherence via the platel et-bound GPIb

al pha within tihe f@?b%\ﬁ&rbéﬁti@i@%mﬁﬁn 1Lwkaeintsaid BdPpdlyseptide alchieshmi ni shed.
5 OTHER EMBODI MENTS e the invention has been described in conjunction

wi th t he eyaeglinkeg paionof ptmesabrane glycoprotein Iba polypeptide.

3. The fusion polypeptide of claim 2, wherein said first polypeptide binds to one or
more of the polypeptides selected from the group consisting of a leukocyte integrin Mac-1
polypeptide, von Willebrand factor, thrombin and P-selectin.

4. The fusion polypeptide of claim 3, wherein said first polypeptide is at least 85%
homologous to SEQ ID NO:1.

5. The fusion polypeptide of claim 1, wherein said polypeptide comprises SEQ ID
NO:1.

6. The fusion polypeptide of claim 1, wherein said first polypeptide is more resistant

to proteolysis than a wild-type GP Ibal polypeptide.

7. The fusion polypeptide of claim 1, wherein said first polypeptide binds with
higher affinity to a von Willibrand factor polypeptide than a wild-type glycoprotein Iba
polypeptide binds to said von Willtbrand factor polypeptide.

8. The fusion polypeptide of claim 7, wherein said first polypeptide
comprises the amino acid substitutions G233V and M239V relative to the amino acid

sequence of a wild-type GPIb al polypeptide.

9. The fusion polypeptide of claim I, wherein said second polypeptide comprises a

region of a heavy chain immunoglobulin polypeptide.
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thereof, the foregoing description is intended to illustrate @ng g%
limt the scope of the invention, which is defined by the sc 5 Upf (’tahe

appended cl ai ns. O her aspects, advantages, and nodifications are within
the scope of the following clainms. 33 0 5 AUG 2005 What is clained is: 1.

cecond  pol yoageihon (TRl e RRafin: bt Fhal RORLUASARRREL Lonp gy, .7

regi on ofFcacgiby oD@t dirainoglétdinhehyypehaid. de and t he second pol ypepti de
conprises at |east a region of an i munogl obulin pol ypeptide, and wherein

said first E}gl_%qgept_i de conprises at |east one of the amno acid
substitutio Juyoppolypaginde g plamm |8, whereinsaigdmeemndawilpestdiieasdessof a

il d- ide. .. 2. The fusi ' ' .
ver i n ShoEop 1P KRER] ifbout ukfnLfE ER el SER bttty

menbr ane hghyicehaimt ei n | ba pol ypeptide. 3. The fusion pol ypeptide of claim
2, wherein said first polypeptide binds to one or nore of the
pol ypepti des sel ected fromthe group consisting of a |eukocyte integrin

Mac-1  pol ypepthedesion pelypyptidelof elatm fl Aovimreinshidsatind notypeptidebisds with 4.

The fusiqgn pol ypepti de claijm 3, wherein said first polypeptide is at
| east 8530WHBH§F§§BW§O??C§E6Pt% NGO 1. 5. The fusion polypeptide of claim
1, wherein said pol ypeptide conprises SEQID NGO 1. 6. The fusion

pol ypept i de1DfTielRlisn folyphiRideio? cfh 41 Whetbin RADERERId @deﬁrﬁﬂ@ﬁiﬁdg &hst ant
to proteolysis than a wild-type GP Thal polypeptide.” 7. The fusion

pol ypept ilo& oofo effaiitntd comhlemenhpw&inlClg.r st pol ypepti de binds with higher
affinity to a von WIllibrand factor polypeptide than a wld-type

gl ycoprotein | ba  polypeptide hinds to said von W] Ilibrand factor

pol ypepti de!4.ghefpgion H%IWB?PUHS I°§ E)'é’d’t" PahgeInepid serond RKrepiiAe RPN Ast

pol ypept irQ%or%ﬁP{médvﬁ%ﬁaihﬁlgmﬁﬁb bﬁ'l‘?ﬂﬂol?ﬁ%ﬁﬁé.t utions &33V and M239V

relative t e am no aci seguence o wld-type GPlb a | pol ypeptide.
9. The fusion polypeptide of claim1, wherein said second pol ypeptide
conpri ses als.ragifasiowpolgpditide s elamh N4, wiaitiaghiddatdnd fodypepadd ¢diprisddan

Fc region of an immunoglobulin heavy chain.

16. The fusion polypeptide of claim 14, wherein said second polypeptide has less
effector function than the effector function of a Fe¢ region of a wild-type immunoglobulin

heavy chain.

17. The fusion polypeptide of claim 16, wherein said second polypeptide binds with

low or no affinity to a Fc receptor.

18. The fusion polypeptide of claim 16, wherein said second polypeptide binds with

low or no affinity to complement protein Clq.

19. The fusion polypeptide of claim 1, wherein said fusion polypeptide comprises the
amino acid sequence of GP1b302-Ig (SEQ ID NO:1), Gp1b302/2A-Ig (SEQ ID NO:2),
GP1b302/4X-1g (SEQ ID NO:3), GP1b290 Ig (SEQ ID NO:4), GP1b290/2V-Ig (SEQ ID
NO:5.) and GP1b290/1A-Ig (SEQ ID NO:6.).

20. A multimeric polypeptide comprising the fusion polypeptide of claim 1.
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0 5 AUG 2 iC 10. The fusion polypeptide of claim9, wherein said second

pol ypepti de conprises an Fc region of an inmunogl obulin heayy, gt}@én 11.
The fusion pol ypeptide of claim 10, wherein said second pol @\ééy i has

| ess effector function than the effector function of a Fe region of a

wi | d-type iZWBQQ{&QHEﬁ@pOIE}EﬁXMe 6P@laitn 28.2vhelR shidShABnRAL YBEREMIR 195
claim 11, wherein said second pol ypeptide binds with lowor no affinity

to a Fc dawsaptor. 13. The fusion pol ypeptide of claimi1l, wherein said
second pol ypeptide binds with lowor no affinity to conplenent protein

C q. 14. Thg fusian | ypeptide of cl.aim.2, erein said second
pol ypept i dﬁc@ﬁ@&&‘é‘gﬁﬁmeﬁ ‘Q‘?‘g?g&ef'ésl Q}Qj’pet?\ﬁgF Hg?lﬁ% ogl obul i n
pol ypeptide. 15. The fusion polypeptide of claim 14, wherein said second
pol ypepti der?ch'to??:gren%g ing%crﬁﬂl' Z&C\%m@'l nmunogl obul i n heavy chain. 16.

The fusi on pol ypepti I"al m erein said second pol ypeptide has
|l ess effector function than the effector function of a Fc region of a

wi | d-type i2manadl biprisihg the aaorcdTaiaim 227. The fusi on pol ypeptide of
claim 16, wherein said second pol ypeptide binds with low or no affinity
to a Fe receptor. 18. The fusion pol ypeptide of claim 16, wherein said
second pol y39ept indhod iferchxprissing glysoproteimibogiolypeptide-inomuwoghdtrherfusipn ot ei n C

1 q. 19. The fusi | tide of .claimi, i i.d fusi.

pol'y pept PAUPEUHS He R tbarbeRnrsFhs S BriRl e e S S At Soni Bkt

NO 1), @éshﬁ@@é:?;ﬁedsﬂm(o%%@d;@dﬂﬁ&éin Ibcﬁ%&l QéXmhEinb 66 iPriEn3) . GP1b290
g (SEQ ID NO 4), GP1b290/ R-1g (SEQ | '5.) and GP1b290/ 1A-1g (SEQ I D

NO 6.). 20lyp#ptidgl ti neric pol ypeptide conprising the fusion pol ypeptide of
claiml1. 35 0 5 AUG 2005 21. The multineric polypeptide of claim 20,

wher ei n sai |timeric polypept.ide is.a diner. 22 A | ecul e
encodi ng tk?g" %@?%ﬂa‘&'&rl@%éﬁﬁ%agﬂa? C%‘Pﬁ‘i"?ﬁlglg‘e%?n B&%ﬁtgyéégﬁwﬁsi ng the
DNA of claim 21.

27. A pharmaceutical composition comprising the nucleic acid of claim 22.

28. A method of inhibiting adherence of a blood cell to a biological tissue in an in
vitro or ex vivo biological system, the method comprising adding to said biological
system the fusion polypeptide of claim 1 in an amount sufficient to inhibit adherence of

said blood cell to said biological tissue.
29. The method of claim 28, wherein said blood cell is a platelet.

30. The method of claim 29, wherein said platelet express glycoprotein Ib a, P-

selectin or thrombin.
31. The method of claim 28, wherein said blood cell is a leukocyte.

32. The method of claim 30, wherein said leukocyte express Mac-1 or a selection

ligand.

33. The method of claim 28, wherein said biological tissue is complexed with von

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

34. A method of inhibiting adherence of a protein to a biological tissue in an in vitro

or ex vivo biological system, the method comprising adding to said biological system the
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24. A cell conprising the vector of claim22. 25. A nethod for expressing
gl ycoprotein Iba pol ypeptide-imunoglobulin fusion polypeptideg atfenn;
met hod conprising culturing the cell of claim24 under conditions that
result in expression of said glycoprotein |Iba polypeptide-inmunoglobulin

fusion p . ) ) . : Dyl D
fusi on par BERyEriar SrptheR 13 HESRUh Rt ORE b CIUERIEE b ELEoblln
conpri si ngsditheiobagitaditissueci d of claim 22. 28. A nethod of inhibiting
adherence of a blood cell to a biological tissue in an in vitro or ex
vivo biological system the nethod conprising adding to said biol ogical
syst em t he $udihemaiiend ofehrimyis. sehergimpaid protein dymambrane aseeriadi ent to

i nhi bit adherence of said blood cell to said biological tissue. 29. The
met hod of claiin 28 er ei.n id blood.cell. is.a platelet._ 3Q. The method
of ¢ ai m 2656 e raho L a3 athereidiy BEtein I BiRoRmbrip-acleqsh Sof ect 1
or t hr ombiyniibradd FAdier srhieashi@f cl ai m 28, wherein said blood cell is a

| eukocyte. 32. The method of claim 30, wherein said | eukocyte express
Mac-1 or a selection |ligand. 33. The nethod of claim 28, wherein said

bi ol ogi cal 17 IB3wendtkodaingidiaxBY whietdin saod proWih s lorsahdiokact or or t hr onbi n,

gl ycoprotein Ib a, or P-selectin. 34. A nethod of inhibiting adherence of
a protein to a biological tissue in an_in vitro or _ex vivo biological
system t he3hedhsaerteeshpfrglamiy , sdereiysaid prosgin iy WillibeandSasioemf t he 36 0 5
AUG 2005 tﬂl‘dﬁib?rﬂ pol ypeptide of claim1 in an anount sufficient to inhibit
adherence of said protein to said biological tissue. 35. The nethod of
claim 34, wherein said protein is nenbrane associ ated. 36. The nethod of
claim 35, WAEMiemndRddofilsike34) wherdh Y@ Bloldgeéal tikdha is EbrFleRsd with aVon

W I librand Factor or thronbin. 37. The nethod of claim 34, wherein said
prot ei n ipsotein sslsrigd iftom the@roupreongistingef ycopraieimIBe, MohérRiseledtii, dotpr ot ei n

is von Wi ctar.or ..thrombin. 39. The net hod of cl ai m 34,
wherein s‘giﬂ(ﬂg%ﬁ@?%‘g%c%% tpé%&bﬁ ' is conplexed with a

40. Use of a fusion polypeptide according to claim 1 in the preparation of a

medicament for the treatment of a disorder associated with platelet activation.

41. The use of a fusion polypeptide according to claim 40, wherein said disorder is

associated with thrombotic disease.

42. The use of a fusion polypeptide according to claim 40, wherein said disorder is
ischemic heart disease, angina, acute myocardial infarction, stroke, venous thrombosis,

atherosclerosis, or arterial thrombosis.

43. The use of a fusion polypeptide according to claim 40, wherein said disorder is

angina.

44. The use of a fusion polypeptide according to claim 43, wherein said angina is

unstable angina.

45. The use of a fusion polypeptide according to claim 40, wherein said subject is a

human.
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protein selected fromthe group consisting of glycoprotein |Iba, Mic-1,
P-selectin, von WIIlibrand Factor and thronbin. 40. Use of a_fusion

pol ypeptide according to claiml1l in the preparation of a med Gntll’ or
the treatnment of a disorder associated with platelet activation. 41. The
use of a fusd ameRRE ¥PLRALsiFHATPhigd Moméb@lm,mebﬂpﬁﬁhgadl sor der
is associated with thronbotic disease. . The use of a fusion

pol ypept icdmpaerscbyediicing frem thegranmoonsigiag ef acetdsalichlicenddiepanin, aj scheni ¢
heart dis i e rdial 4 nfarction. Sirok Venous

tbr ombos ireopier A A% afGUEs Y8 BbRicha 2 LG b Rlbu st SRl IRy
fusi on pahypepohbelydieearghélg to clai m 40, wherein said disorder is

angi na. 44. The use of a fusion pol ypeptide according to claim43,
wherein said angina is unstable angina. 45. The use of a fusion

pol ypept i dedadcpelgipengide sompebing 4 amine reidisegence sPFQIP NG: & human. 37 D
5 AUG 2005 46. The use of a fusion polypeptide according to claim 40,
further conprising a conpound selected fromthe group consisting of
acetyl salicydig %hﬁced?i@@ﬁddnfbosﬁiop%ﬁﬁﬁﬁﬁhﬁﬂ% polipeptilid beciaft &goni st ,

cl opidogrel, a P-selectin antagonist, a thronbin inhibitor and a

t hronbol ytic enzyne. 47. A pol ypeptide conprising the am no acid seguence

pol ypent i e i Bl bR TRE bl G BB MR e s ng ne

pol ypeptide of claim47. 50. The nmultineric polypeptide of claim 49,
wherein said multineric polypeptide is a dinmer. 51. The pol ypeptide of
clai m 47, wHerlhemutimgripoplypepiidedd clasn $Psvhereimgaisk maltimerisfpolypeptidais go
acid sequgnce of SEQ ID NO 5. 52. The polypeptide of claim47, wherein
sai d pol ypepti de consists of the amno acid sequence of SEQ ID NGO 5. 53.
A nucl eic acid encodi ng the pol ypeptide of claim47. 54. A vector

conprising the nucleic acid of claimb53. . , ) _
51. The polypeptide of claim 47, wherein said polypeptide consists essentially of the

amino acid sequence of SEQ ID NO:5.

52. The polypeptide of claim 47, wherein said polypeptide consists of the amino acid
sequence of SEQ ID NO:5.

53. A nucleic acid encoding the polypeptide of claim 47.

54. A vector comprising the nucleic acid of claim 53.

55. A cell that includes the nucleic acid of claim 53 or the vector of claim 54.
56. A polypeptide comprising the amino acid sequence of SEQ ID NO: 3,
57. A pharmaceutical composition comprising the polypeptide of claim 56.
58. A multimeric polypeptide comprising the polypeptide of claim 56.

59. The multimertc polypeptide of claim 58, wherein said multimeric polypeptide is a

dimer.
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55. A cell that includes the nucleic acid of claimb53 or the vector of
claimb54. 56. A polypeptide conprising the am no acid sequence ﬁ& {EEQ | D
NO. 3. 57. A pharnmaceutical conposition conprising the pol yp‘bbﬂ\ dlo
claim56. 58. A multinmeric polypeptide conprising the pol ypeptide of
claim56. 59. The multineric polypeptide of claimb58, wherein said
multimeric polypeptide is a diner. 38 0 5 AUG 2005 60. The pol ypepti de of
cl ai m 56, wb@rBierpodyieptigodfdant $6)evhersis sdd polgpaeide icahdists edsentidilsy cdm no

aci d sequence, of SEQ I D NO g 61.. The pol ypepti de of claimb56, wherein
sai d pol %E%b‘f‘}r’t‘:?éc peicg o5 PERID Nikho aci d sequence of SEQ ID NO 3. 62.
A nucl eic acid encodi ng the pol ypeptide of claim56. 63. A vector
conprising the nucleic acid of claim62. 64. A fusion pol ypeptide

conpri si ng al.fThegtolypepyigept dam ) erhatdiysdid pélypeftale @osastonfithepoaliypept i de,
wherein the first p%ﬁ&g@t'&e i ncludes no nore than amno acids 1-290 of
a human Hld3eEpF6E 8 IS '3 peptide and the second pol ypepti de
conprises at least a region of an inmunogl obulin pol ypeptide, and
wherein said first polypeptide conprises at |east one of the amno acid

substi t uti 063 ABGdecacidvBdding dlegiolypeptide ofrdaismimo aci d sequence of a
wld-type GPIb a pol ypeptide. 39

63. A vector comprising the nucleic acid of claim 62.

64. A fusion polypeptide comprising a first polypeptide operably linked to a second
polypeptide, wherein the first polypeptide includes no more than amino acids 1-290 of a
human glycoprotein Iba polypeptide and the second polypeptide comprises at least a
region of an immunoglobulin polypeptide, and wherein said first polypeptide comprises at
least one of the amino acid substitutions G233V or M239V relative to the amino acid

sequence of a wild-type GPIb a. polypeptide.
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