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WO 2004/ 111089 PCT/ US2004/ 019057 PLATELET GLYCOPROTEI N

[l ALPHA VARI ANT FUSION 5 POLYPEPTI DES AND METHODS
WORWSHOFHEREOF 10 BACKGROUND OF THE | NVENTI ONedhy@S2004/019057

del eterious effects of vascul ar-associ ated di sorders

such as stroke, heart attack, and artherosclerosis

are thought to be caused, at least in part, by the

i nappropriate triggering of a vascular inflanmation

and EPATEISER0IY glggﬁgg'lﬁ quﬁtmmg%T FUSION
bot %&bii?ﬁ&sﬁr' DES tzsymz, MEFHOPS OFUSEAJEREOF

circulating in blood. Exanples of such interactions

i nclude those that can occur between platelets,

| eukocytes and the inner wall of blood vessels (i.

e., the vascul ar endothelium. Under conditions of

high fluid shear forces, platelets adhere to the

endot heliumvia an interaction between the

gl ycoprotein (GP) Ib-1X-V conplex on their surface

and von Wl |l ebrand factor (VW) present on exposed

vessel subendothelium In addition, 20 platelets

adhering to the vascul ar endot hel i um can bi nd and

capture freely circulating platelets via VvW--nedi ated

tethering, enabling thronbus growth through successive

| ayers of pl at el etBACKGROWGH OF EHEINVENTON GPI b- | X-V

conpl ex can also facilitate the binding of a-thronbin

t o tlhe dpletgrieuseffects of vasmular-agsapiaiad fligeyderh such as stroke, heart attack, and
R a0s SE QR e AN 1B iR B0 fhe rmoprorriate iageing ofa vascula
inflepinaiiont aed repaim reapdnse. T leovasoutar uﬁllamdla'émdnﬂhqiairmmmsb eolves adhesive
1n%%&e§gr{slb\égv rlnzzaenn glé { Ct%gf 1¥na}lf¥] it ru%%l ﬁeﬁg 47} cuga%g% 1 blood. Examples of such
inteegliayit@udeahdse fhaf cfaaoecuﬁbéte/eebﬂ }ﬂﬂelbih,aéukokytﬂdmﬁ the@hrdeh@hll of blood

th eI ctin . or in.classe dhesi.on rece to S
e G o S RieaRBbTER o VERF S0t Bud e loges Pieles adhere
toalith@gotaelivns vib BOGMCtibObOFEMthe $lcopftdin (GH) db- Dﬂt\/&foﬂ@ldx%ﬁ théir

(¥ qéi | eukocyte surface integrin nolecule Macl and
SUTRRS 4BRIVAn %ﬁ%’m et Vhiprpieat 1 PO 55 ugpA bl Tn addition,

pl&e18RIa8Rerind 1M 200d 4 lhdQBSiuREA %%&éa&@@é&:l;‘ &rculating platelets via

response to vascul ar di sturbances suc
viF qu@éeéﬂ tethesing cengbling ilarombys gipwthdhropghoensbsivel layetsrjfplajelets. The
Gﬁﬁb& chaift Hf’:t!ﬂe &P1 dB@ Fﬁgl%? galp soafé](ghtgfg lﬂ?esotuy gZ(;f%! lEhrombm to the platelet
pl acenent, cardio nary bypass proce
suifgeh sﬂiamingithagmomb‘mmwiatad ickavdge ok GEYtaed prtdsgictvabdteseptors
&ﬁjﬁ)accunulate at a vascular lesion site and

ﬂ

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

integrin molecule Macl and the GP1b component of the platelet surface GPIb-IX-V complex.
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provide multiple adhesive substrates for one anot her.
Thi s accurul ati on of | eukocytes and platelets 5 | eads
wa eooheroBocal production of factors includi ng, PET/YS2004/019057
m t ogens, cytoki nes and chenoki nes, causing the
f ur t herespongetoi vastylae digfudyness sichras atherasoleastisulae dipgeasenechanical

. e ept.i des incl udi.ng a vWF- bi.ndi n
TR 28,881 RSB S OB Sl ey s rocstars,
ischetnioplalnppept sictesis, $eukased ambhplatcBGueacemalaetaba Wistidarllason site and

am.no_aci bstitution (&233V MR39 i n . the am no
RV R 2o S et e BSmHRtipr o Gaopies and platelets
19409 t©th8 10LAl (edHcBb b TebtR 9 hcRtinE Q. AGh#iSzeRd, cftbl@nes and chemokines, causing
extracel | ular, vW-Dhinding domain of this variant
the: ey undesiingble/progiessien efisjvascyler fligepse.i nhi bits coronary
artery thronbosis. SUMVARY OF THE | NVENTI ON The
i nve ﬂ%?@?ﬁ%‘ﬁ aolyeresidesippteslingr YW bbpingregion ¢6_@aed/@®m &fbo have been
#}Qér%gc?. p&)ﬁéjﬁ%h é&g;ge ﬁ&e%s gg‘sg(ﬁ HIII a ?e?uer{cg g&rﬁaﬁ%ﬁ% o SRS £c§d substitutions

or treating va Chlar di sordars 1R vVari ons
(@2 MPBAV3in thh@minandid sdqgerst ofwilbiyge hure@s@Riboa. An Ig fusion protein

i.on, enhanced stahjlit ecreased, bi.nding to
R iR B SR e S R el (i g amed
GRIbL2V g of ks apiaatishibits dagmpryQktedyfhré@bbsa)t  pol ypept i des

is as a fusion protein to treat vascular conditions
associated with vascul ar inflamrati on, thronbosis,

at heroscl erosi s, an [ = est enosi s.

I fnf one as |toect I L het EgF yfm% E&p@%?%}ﬁ@l@?ﬁ’%&gﬂoﬁpmr ,

arti { - a a [ O INn.relarit v 0.0l Ndl ng,. 0

al phglh nrvgl% afl %Vfldeg I !x)Y/ch)i &&CP%IQ ef -]gtx Vf'rﬁaé’lt Bg&e%{%eé (t)hatt are useful as
thabpeoad hgeni dauttentinggvasiulan disaded. BeGuemCenboiimehits e variants show

Rt S o o B e o 93 o f e
fek! Ohé QRTGR i i&h hria¥EpdifdebtitRs AT B Qusi i
lztiikégt seggtnqeo of 3%%?%&%%&8—% t_ Wa‘lenaﬁf%eﬁ)g%l yf)gg]tsi deSlon pr.Otem o
tsehepsculr cpnditnps asspeipfed yith gascwpoirBimmatiany Bronthosistsitherdsgerosis, and
aggig@agy_ggm@@%%e&%{& thronbus formation, and
e

undesi rabl e eding in a subject is mnimzed.

Exa ' . . ' -
Xl 5 s e I T i
tp Ripbethefmhin ef apalynsptidechal inshidss the vatieHy ¢ RTBE am¥R 28K sequence of

R s SO G B A e SLOUE s

aih@acid subsizagone nGR3d Vo M239 Mg gad the amito atldsequence of SEQ ID NO:1.

I tide.is .l d relative tq.aggregation of a
BhryBehREidabid R ibwatnie Grarvin dir s iaudp pvailable for
thrdfms Bfkdtlon, M uhd@iratRERleddihd¥Pa dubjédd isdniWhiZl FxAhHO8SF polypeptides

PCT/ US2004/ 019057 . i .
that show reduced thrombin binding are polypeptides that include one, two, or three of the amino

=
-

acid substitutions Y276F, Y278F, Y279V, or a conservative variant thereof, relative to the amino
acid sequence of SEQ ID NO:1 or SEQ ID NO:2.

In some embodiments, aggregation of the polypeptide is lowered relative to aggregation of a
polypeptide that includes the amino acid sequence of human SEQ ID NO:1 or SEQ ID NO:2. In
2



5

|

10

15

20

25

sonme enbodi nents, decreased aggregation is observed

during synthesis of the polypeptide in a cell. An
wexanplwsof a pol ypeptide that shows decr easedPCT/US2004/019057

aggregation is a polypeptide that includes the am no

same @mbodiments, uipéreasedO@PEBgation inotserved dwragisyrgheasirof ghetpolypeptide in a cell.

A 0EPle o Pelbontife T 0% M AR AR e B R Brpelidg Manctudes the
mﬁhqlalﬁpdlﬂbﬁiﬁuﬁcﬁl (42 6 S,_eorralasiaﬁivaﬁtl;e Vadlaift it @) rglaﬁv:‘e tb e ln‘rﬁ\nc;c acid sequence
e t udes the am no aci d sequence o
%%gﬁﬁﬁ%q rgﬁ%é@@k?% NO 2. An exanpl e of such a
ol ypeptide_.is a pol ypeptide .includes the am ho acid
Substh togs WO%Z@% th%xgolgwee%%sié PR Py} &¢ praieplysis than a polypeptide that
itﬁ%ﬁdeg Qhe arhiBlh 8didl ¥ uzﬁae bISE@ M RO: A& SEG ASINGIL e AQexRRR d&Quch a

11 or SEQ ID NG 2. Exanples of suitable polypeptides )
nebpentids dea pohweptiigiecludse the emineicidgubsiitution 28 4V s g getrsewative variant

-l {9 BRI IS IR GAT I RBUEnCe
37y AT B s Taud B W il ek sqence

spbitijysieps icthéise Dfthd dnzing midseyiione 0BSEQED PO bR HENO:2:Y276F, Y276F

. ; o T
Vo R Soth gk or S e Yo S R Ro g  andPorer varsr
YImpKi23Tvigeas. | east a region of a 15 glycoprotein Iba
pol ypeptide variant, linked to a second pol ypepti de.
I n sdhepdyixpddawiiths invehtonan bapropidbd pefiibgrofetis NBor&xample, the

| tiner .Qg., a dinmer. |In some enbodi ments, the )
_ @eswtflfb%ﬁjfb%% RIfin Cph Eelyded Fit polgpret 1% CHRRSISHNg Bbleash f region of 2
diyaprans BB pbiyPerial YRERL lifid t6'h SQoRd ﬂﬂj]}%ﬁﬁ’deb% §RA& embodiments, the

I'nvention is a nucleic acid encoding the

sgtapd pplyperdide forma a pattineente. 8. polisere do pehes enalpdigednts, te second polypeptide
. ing the

S b Phorpadfth MEARER, B EKACRRE 02 Lot ng

gl yc [: =l var | . 1.de- ' | ef .

0L OSSR A0L RLYBERLI A AIGON IR MULRE as
miyipeptelacadictigs aediry, celpy 2mtl @letholibef exprebsiny th plsédprotein-Ibo variant

| ypeptide, as well —as a vector containing | i )
Fg’ﬁ)syeﬁﬁg Ytiae B PEECtFipdbpRrigel ﬁtfda@ﬂa?&ﬁd}“ﬁlgwﬁaléﬁ-ew invention
RARHIR1 R DL HudhEE Rlidlenco@ifla BiyCsprdteif O %%ﬁfg%&ﬂ?olypepﬁde, as well

vectors$ or nucleic acids descfi béd herein.
gy roeitdadntainitggycdopetint Ibofusie mlypeptiieenafdiigriitleictaridgdescribed herein,

slng léllléglf %Gn%ix%ggh g lygcrt](g%/ {C}re r?wxi%ic%lcgg Is%s;%}%%eg%qs L1 ssue by

contacting 0 roteln I ba fusion

pol y tide he, |.eukacyt e | contacted i.n an amoun S
Gt ¥ PR ess s B1ERE G phdhod SR RAR b o B o BURHRL w biotogica
tishie UyicohtagingalleukbSsRith Noladptdidh IR6MALIGH pollhptifid) VB 1duRBeyte is
provi des a method of treating a disorder associated .
Sprteried iy an@monnt sulliciepiipiindibit afereprstoh Hi leukerigrad the biological tissue

adm nistering to a subject an effective anmount of a )
In another aspect, the invention provides a method of treating a disorder associated with

platelet activation. The method includes administering to a subject an effective amount of a

glycoprotein Ibo fusion polypeptide.
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gl ycoprotein |Iba fusion polypeptide. 3 WO 2004/111089

PCT/ US2004/ 019057 Also included in the invention are
w@baneoeut i cal conpositions that include glycPEr/US®4019057

I ba variant polypeptides, or glycoprotein |Iba variant

fusi iscIREINRARE the @Sventidnl 8SshaRtd QISP 6difidH8 that ﬁkiude glycoprotein Iba.
technical and scientific terns used herein have t

variand polyeentidery ongycpreteinibg vamiané fusiop palybsptidese of
ordinary skill in the art to which this invention
bel oﬁ@léess oiﬁewiaew@ﬁu@d atietethoits! and deiendifie térab ysedibicirdravothe same
C d

rﬁ?g ér ac%hgmgﬁ% ers %og%g %B‘% (pfeogmgaer% gks'}gn tﬁ?%rg gon\{ls%lllslglh thisnvention belongs.
ASlthougibinethodst dnd dmtemalé stifeilaeon eqhﬁalamteo thescodekdatbed bﬁhlﬂ\aan be used in the
Al l, bl i catjons, ent appl.i cat s, .patents, and
s Srignf BhinS b B Gisn RreLs Redih o BRlFa e dfitpied below. Al
B @R Batbh a %ﬁ]ﬁhﬂion@ Hateh®land ofhlr ©ascim&@bhdd Hefein 4r8 Bicorporated by

present speC| ication, including definitions, w]ll

réf?’f’?P?%‘Flt qirengiee- tn gape of snaflivh ftherires spepifioatiens inchidipg definitions, will

c%ﬁ@&lpﬂn%ﬁdl%ﬁ thd thMSEd @8I0 Mdex@RPlc Rt 11!11&&9[{1@ %glytaﬁd R& intended to be
O limting. Gher féature$ and advantages of

1lrmtle$1t| on wll be apparent fromthe follow ng det ai |l ed

d esc @%@9 {h&ﬁﬁ%&srﬁgthg lngjreg% n vgllﬁ %Eenpﬁég%kep Hl%ng detailed

d@ﬁcr@bmandﬁomehmama ri stocetin-induced hurran pl at el et
aggregation. Shown is light transmttance (y-axis) for
wild-type GPlba ("Normal "), and GPIb-Ig W,'

GPl ba- 290/ 2V-1g, GPl ba-290/2V/FFF-1g chineras. FIG 2
is a graph showi ng the antithronbotic efficacy of

GPl ba chi meras iBREEFPESCRIPIZONOF THE DRASVINGS
coronary thronmbosis (y-axis: LCX blood). FIG 3 is a

gr apiFI@ hiowia Rehph Biiviahg inBiBitidh oPGRIbE ckinefad B hbt@ébua;{nduced human platelet
GPl b/ 290/ 2V-1g and GPl b/ 290/ 2V/ FFF- | % in_a cani .

aegrettions ersialisht rHEHEES E-2xiskios widbpy qﬂﬁm(ﬂi@mal 25md GPIb-Ig
WET6bIERoHEGGR BFE%9@V7F’FE~I%W§HELQ\| A ycoprotein

| ba-deri ved p6l ypeptides with decreased binding to

al phayg Iy Rublpn sHRGHLAS %Qlﬂlt@&gmftﬁ:%ﬁéa BPoAREHHQ Chimeras %nea canine

i ncreased reési st ance to proteolysis according to
Foly'anedeb of coraparysbombosis(y-axksek @l digods agents in, e.g.,
treating various conditions that benefit by i nhi biting
bi ndiFl@. %oif agctph slatvenlg ihibition of platelet function by GPIb/290/2V-Ig and

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

DETAILED DESCRIPTION OF THE INVENTION

Glycoprotein Iba—derived polypeptides with decreased binding to alpha thrombin, decreased
aggregation and/or increased resistance to proteolysis according to the invention are useful as

therapeutic agents in, e.g., treating various conditions that benefit by inhibiting binding of activated
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WO 2004/ 111089 PCT/ US2004/ 019057 platelet cells to
VWF on vascular cells. In sone enbodi nents, the
w@eiogpepsd des are provided as fusion protei nsPCE82004/019057
protein variants of the invention with decreased
plduletrebiilsto hiWTHomGiscthr 8¢1isaBesouitl eyhbb digichis, thé polgirptideasegrovided as
fﬁleedln%; Bi nding of thronbin to the platelet GPlba
%@E@? is necessary for clotting. 5 Thronbin
blnd to.a therapeutic sol uble GPlp_ can, augment
bl ee @“’Feh“ YArigugs B{}ﬁ% Byention afth dgcrease “&I%Wg‘}m pdygtageously result
1f1 H@cré&ls@tlﬁée@fn e B of BERRRA to thd PiteleBYHoMoeptor is necessary for clotting,
onbi n-in uced plratel et aggregation. Thus, the
Bnr@nl@n hinding itamthsrapévtic sdrdaGPheen a@gnﬁqnhblpgdnfgan vtch bpsegiestering
tﬂ;?)mt% na éz\{ayffr qﬁb}%late ? &ﬁb%?cgﬁto ults getrdﬁcrnfg % s r%?bé%-mduced platelet
aggle gdtion dlhud) tﬁeuprbﬁihl varigiid thgepdv dﬁver Bfinitgl 8 tladmBiflinfake the thrombin
?g sequence with one to 15 amino_ acid 10
augilpelerts thioresh with e platelef B greeptpfs givich @i IpRptey gloitige.
am no acids in the region between, and includi
ani né SEpRie PP EReptyds laﬂfludgs ARG RYiY SEEnse wﬁh@nﬁwgrﬁmmo acid
s%’énaﬁlo% QLigiidhs %ﬁﬁ’tk@ﬂﬁﬁ SRR dRinSERI 12 the¥edidn bdd®EAMnd including,
or of the variant b2V, whose am no aci d sequence is
m/\mnds@SQE@of .nN@'aﬂy ocdgging\h{umam G8he myoteimseqience shown in SEQ ID

:O&EJW%Q 3.1 LD aRP('}MB s A}S‘%og s RS sh&fvn 0 ID NO:2,
o1 S ho VaTipRPIBEY, wiiche itfifo 2ol (Bl

taloghin diri&roo niorerembeﬂatemsahé poljzpepﬁkﬂerigis boe @l nmhaoif thﬁ ﬁlhtbwmg activities: (i)

of a_.pol t|d hat 15 | udes the am ng aci.d .
SR R Bty 11 gyt AR ps polypeptide hat
ihadindek thRGEIe0RId LfuentedfAtindeSEQ IRJW: e gASE@ID ND:3 (if) lower aggregation
pol.ypeptide that includes the am no acid

rBlp R EROR o RBEFIGS Rl Bolugis th o pid oot $EQ 0 NO:1 o
JEBIPNONG 6r i) 1Qd'r§Hs&pﬂeM§thI§:e ERhralebly 8 tePutide QQJ é)b%%ﬁ%idé @hat includes the

that includes t am no acid sequence of
a@?mos«E@qemlqn@QfSRmDEOddtrS@RsIPMWto be bound by

theory, it is believed that these properties are based

on t P%“ lepgt wishigg fosbedound ysdheory; it ip halicyed thafthse pigperties are based on the

&k Qf‘s%bétﬁuﬁotﬂg atQ&klO&ﬁ@élbgs‘Qn FRPIBRERidR e dubiee @thz}\lf’IBZV variant (SEQ

variant (S . The change fron1c stel ne

IBiP A T@sﬂh@nge fram qum@ fosariggetidueet pos@&m))g a %.a{éﬁsﬁsi bads to inhibition

of g?%rg)%l{l ogf t 69 &Pl%g%oq&%fel ﬁl&a&cul%xhgunn %o{rrlgingr%u rod’uctlon process. The
ur ng a reco toon

tiﬁbane teyldﬁmlfmﬁldraepOSﬂMESZ%QWalﬁi27|9(iﬁ tHe Ivﬁld&y}ib?quueﬂcYe&,re normally

and t he e se ce are nornp .. . .

RS ey e E B Gafr A ISB e gt fpteraction with

a@ﬂhaaﬁrs&b@nsawlomlﬁmﬁét@ﬁbf thésieai'rbﬁné REGHAGY Icsmemng e phenylalanine
a thronb Sel ective elimnation of

(t ?/r ‘6%?6ﬁeY?€8§r %Rﬁle%”% SghstityEens) reguceh Binding t‘pﬂ@ﬁ‘;ﬁhfamﬁm (Hkarchese et al,
J( Bloi3 ChePﬁZZﬁF%ﬂ(& §)3 %hll@fégunY QE déﬁ’r@@ bilaliilh {W 1( ngﬂg ﬁ)svahne

|n|ngtoapatro rchese et al., .
sebsifitioR A0pogBipn 23 BYvill Mep‘@r(pteqlmlmt itlgjs slhzeiudegthp e@ombmant production
I}%nggg.ng to VW. Alysine to valine
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substitution at position 237 will prevent proteolysis
at this site during the reconbi nant production
wW@e@aaswss 5 WO 2004/ 111089 PCT/ US2004/ 019057 APQP0S2004/019057
am no acid sequence fragnment of a naturally occurring
hurman Agi9%) eoyirfocickl saquehee fedgmient of b ataelly bantringh@manglycoprotein Iba chain
1?% KVA$HL EVNCDKRNLTALPPDLPKDTTI LHLSENLLYTFSLATLMPY

g L OB R T PAL TV NN S B AL R v,
E e S En R SR

7' RRWLOPNAENV YV GKGC
ﬁﬁﬁ@&a@%@“ﬁ% RAERIASUSEERE PILG
VYKYPGKGCPTLG DEGDTDL YDYYPEEDT E R (SEQ I D NO: 1)

The ami no acid sequence of the GPlb2Wariant is

- provitdledmbel.oW sefiemE @ tHe dﬁ@vaﬁﬂt% pere\‘l%‘oWgs SE®) ID NO:2. This
al so di scussed i h US patent application publication

vatia ét alsrotigneed B7AES paiend applisation publicetigranumbaR @208 STH 3nd its

#%%%%@E%WRNLTALPPDLPKDTTI LHLSENLLYTFSLATLMPY
v :
HE SRRl BV Al RiNEh EBb L 3 BT PAL SV VAR bR PR LN DRCEL

I, ¥l DLSHNQLQSLPLLGQTLPALTVLDVSFNRLTSLPLGALRGLGELQELYLKGN
Al TIoPRGL b § PHRI eI A ANNMNET T P A NG ENLI e sQENSh X S sHL L. PFAF
ﬂﬁEﬁ%@SHNbEEﬂ&?ﬁiWLQDNAENVYVWKQVVDVKAVTSNVASVQCDNSDKFPVYKYPGKGCPTLG
FRR) NCQZYDVKAVT SNVASVQCDNSDKFP
VYKYPGKGCPTLG DEGDTDLYDYYPEEDTEGDKVR (SEQID NO 2) In
sone enbodi nents, the pol ypeptide has no nore than 12
subs i $antd em{t&dmients;eﬂlé papptidehas de hnetd thas] 2rsabaihitieas, i@ertions, or

RN T S Y -

hB8ViRKe $0/1357,i6, Bibt féWSr, subdis@iohs, Qrﬁéntwﬂaf oﬁ@l@ibhmﬁttl{feﬁtb@iel a8no acid
to the amno acid se&éence of SEQ ID NG I or

ID
sRigyence qfﬁwgt}%gﬁ RNO:2¢ H)esogﬁgg{bpqh@pptéﬁge subs itutions, insertions, or

deRE6K drOMShe REion 88WEIH Mo AR d5Pnd B, [RALRE bet ween
am no acids 65 and 279, inclusive. I'n sone

embog §IY SnboliRRnROhY PEIPicbA® BARARIbYE o o Abikd tRiokbin relative to

to_al pha thronbin relative to bi nding to

ha
l%urﬁu&we iafpha thrembip p§/$)z4ﬁrneﬁtaﬁetthaéﬂnqmﬁié$ theaming ﬁéld gmuﬁ@e &€ $BQ ID NO:1
ot %EWO of pRE6) IE#flt}ngﬁ%p\;c\}dﬁ s eé&gl %Id ?;g}dgrrg a@%ﬁ%l&ﬁﬁles that include

of pol ypeptides t
opel typeqrtthrdesf thhaming add substitoiens Y2XK6E, Y3I78K.NF288V ofr atchmeservative variant

tﬁ‘é}éd}oreﬁﬁ{/éjtostﬁg)ﬁﬁlhg &tlci %ﬂﬁenxggf%%Q I\f’?IZI%F’ or%%agﬂﬂ NGh. @

conservative var

In some embodiments aggregation of the polypeptide is lowered relative to aggregation of a
polypeptide that includes the amino acid sequence of SEQ ID NO:1 or SEQ ID NO:2. In some
embodiments, decreased aggregation is observed during synthesis of the polypeptide in a cell. An
example of a polypeptide that shows decreased aggregation is a polypeptide that includes the amino
acid substitution C65S, or a conservative variant thereof, relative to the amino acid sequence of SEQ

ID NO:1 or SEQ ID NO:2.
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35

thereof, relative to the am no acid sequence of SEQ ID
NO 1 or SEQID NG 2. In sone enbodi nents aggregation

w@boothelopnl ypeptide is lowered relative to aggrE€nE$10041019057
of a polypeptide that includes the am no acid

S equ @i senedmboliiehts, thEpdlysuptidERnlok MkXtant td Proe6lyBis &n a polypeptide that
e di_ment.s, decreased. aggregation_i s observed durlqg
ig H%ﬁéhﬁ agipg act‘%%?‘l‘ﬂf@f"i/?fé&%g%% P o SEQIPNQR. Anenspple gdpuch a

FlpepiRePs ﬁ&fpe HRLin G A8EI LRREALARIHR §BB Y@ NoriaSoervative variant
hat includes the amno acid substitution

ol ypepti de
tﬁ%s@? refgtiveitodbianeiny agid sequenge PEYEQ UM B0, SEQRIDINDWZe t 0
the am no acid sequence of SEQ IDNO 1 or SEQID
NO: 2 In gpoyynp@diyents]ihe golAEPdSp0dys@a 908D arid seqnerce with one to 10
J: : ' ' rasl stant ,4-.0 ]
SRR Sl inRRUOKR B L ffons Rl 4834 £HAN 2deRrsmQNO:L o
SHQ HoNax2, grovelyd éntce last BEQ thDaN@ohcidsutsEQtibhd iNO62S, KRA7V,Y276F

f a polypeptide is a polypeptide
?%@Fggésg%t@% no acid substitution K237V, or a
conservatj ve. vari an thereof., relativ t he am no.

Gl o Emapls siblbyrepsde s tigse Bafavi igliowine frind i soauence

b ioﬁEleaﬁiNeh tdBe fBihy a%méqdam'b BﬁSE%ﬁBN&t’)iﬁl SISB@IMNOLD: Y276F, Y276F
e nce wt ne to 1 am no_acid substitutions,

RN, YT BRCo58, VAEF SRT8RY2 ik 3750 Y2 ¥ r SR K28 TV anch Y5168 Y278

vi798EQ3 P ekl or SEQ ID NO 2, provided that at |east

one of the am no acid substitutions is CB65S, _

K237 \fhy 2ok Bftion %54 %ludgggc?@epﬂﬁ?eg Gth oRX & RES. é?,f2, S, t6,a$3, 118, 15 or more

pol ypepti des are those that have the foll ow ng am no N
gEnQlacieghatifeiéons i raltpsptides dérbied fowl ghtcopreteind Betsequgngen in addition to

Ly TR IR Bk i s

NQ: 2R G P30 2 ACSBONDAYQ: 4 ) ZPSH4X 2YIBE ID XO7)Fankd T02 VEFSSEQ ID NO:6).

The invention al so includes pol ypeptides with one or

HRICGEV SE VR SHLBVNCGDKRYLTHLP BDLAKDT TIH.HeE ENph ¥l F i Tad P ERHTQLNLDRCEL

DG HRELPI ) EBLLAe MUV oS PSS AL Conom vy
HEBELEARLINGTENG AT} L OB SYSd BKGFFGSHLLRFAR

OB PO EF AP
: I \Y Q . .NSﬁﬁgggYKYPGKGCPTLG
BTN T e e
ID NO 4) GPIb/4X (SEQ ID NO5), and GBI b290/ 1A (SEQ I D
ﬁ%%d%ﬁSKVASHLEVNCDKRNLTALPPDLPKDTTILHLSENLLYTFSLATLMPYTRLT I.NLDRCEL

Rl SRS AR INERORNE 1 AL RS IR R U ik Y e Frela AR MR O T Y LRGN
ERT T Qe DROFRR T EK T, ST ANNNLTEL PAGLLNGLENLDTLLLOENSLYT I PKGFFGSHLLPFAF
THANGWDGHT L B YL G Hil SINQE QB Rt SEITIVRAMT M VS FNRINED RE BGAKL P GKGC PTG
KHOEEHDQEDY Y KGO TEGDKVAATATVVKFPTKA (SEQ ID NO:4)
ELKTLPPGA.LTPTPKLEKLSLANNNL TELPAG.LNGLENLDTLLLQENSLYTI P

KGFFGSHL L PFAF
HPICEVSKVASHLEVNCDKRNLTALPPDLPKDTTILHLSENLLYTFSLATLMPYTRLTQLNLDRCEL

TKLOVDGTLPVLGTLDLSHNQLQSLPLLGQTLPALTVLDVSENRLTSLPLGALRGLGELQELYLKGN
ELKTLPPGLLTPTPKLEKLSLANNNLTELPAGLLNGLENLDTLLLQENSLYTIPKGFFGSHLLPFAF
LHGNPWLCNCEILYFRRWLODNAENVYVWKQVVDVKAVTSNVASVQCDNSDKFPVKYPGKGCPTLGD
EGDTDLYDYYPEEDTEGDKVAATATVVKFPTKA (SEQ ID NO:5)

HPICEVSKVASHLEVNCDKRNLTALPPDLPKDTTILHLSENLLYTFSLATLMPYTRLTQLNLDRCEL
TKLOVDGTLPVLGTLDLSHNQLOSLPLLGOQTLPALTVLDVSEFNRLTSLPLGALRGLGELQELYLKGN
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20
LHGNPWLCNCEI L YFRRW.QDNAENVYWVWKQGVDVKAMI SNVASVQCDNSDKFP
WOYYYPAHSCPTLG DEGDTDLYDYYPEEDTEG)KVRATRTWKFM’KHSZ(O@EQ9OS7

ID NO. 3)
R TCEYSKY/ASHPENANCOERNEN A ARRICPEKNCLE N HYBENIAFYEEST APK PG SKELLPFAF
HT‘FQ_N‘E@LNNDRCELFRRWLQDNAENVYVWKQGVDVAAMT SNVASVQCDNSDKFPVYKYPGKGCPTLG
DEGROVIXEPY PRERLITHODSMROL SER AL BOFIGPAL TVL DVSFNRLTSLPLGALR

GLGELQELYLKGN 25

ELKTLPPGLLTPTPKLEKLSLANNNLTELPAGLLNGLENLDTLLLQENSLYTI P

KGFFGSHLLPFAF

LHGNPWL.CNCEI LYF RRV\V_ ENVYVWK DVKAMI SNVASV DKFP
AR M e AR N a A i RN By T

VS

LNLDRCELTKLQVDGTLPVLGTLDLSHNQLQSLPLLGQTL PALTV NRLTSLPL

%ﬁ‘%&% R AR L AT AL
ESHNEE G P ESTCRAY FvE TRASPRRIPS! PLGALR

GLGELQELYLKGN

ELKTLPPGALTPTPKLEKLSLANNNLTELPAG.LNG_ENLDTLLLQENSLYTI P
KGF F@SHjdoprefdn protein variant can be provided as part of a fusion protein. For example,

R D NN S CIROOE ee o

pld180amd leBlyeytes to biological tissues, such as for example the vascular endothelium. The

HPI CEVSKVASHL EVNCDKRNLTAL PPDLPKDTTI LHLSENLLYTFSLATLMPY
W QEBRERE invention, or nucleic acids encoding these fusion proteins, can be incorporated

intS Ml duiRvl @&%%M@M&%%E%HQYMHEHRH% between an
GLGELCQELYLKGN WO 2004/ 111089 PCT/ US2004/ 019057

ghicrmiorRdbp TRTRI sk aSyoaNNNlcTERPREtirNdaEN I3FldctiOBNStovitip) and an

FGSHLL P
‘%S&tmw B AR R AT SR SePRE e suppreses
KMISEIGR bdtein Rinédiitdd pYAN¥Piamld AtiohivRass SR d SikbrSldiRtion in vivo.
QA\T EYEYLDYDFLPETEPPI CEVSKVASHL EVNCDKRNL TALPPDLPKDTTI LH

L SENth Sy &dpfolkein Iba protein-immunoglobulin fusion proteins can be used to modulate the

LI\/PYTRLTQ_NLDRCELTKLQ\/DGTLPVLGTLDLSH LPLLGQTLPALTV
bigayaiattitre] aglycoprotein Ibo protein cognate ligand. Inhibition of the glycoprotein Ibo

p@ﬁ%@%@%{&ﬁ%& D3R RO e St A G RS R, e

ieFinRKGHPERIlaL R Ak niakPANE CNIEEY dsfFHRIND CIOMNARNMIENGNAADME activation.
VTSNVASVQCDNS 10

SRR A TR TPNRIREEDTEDAVR (580 10 107

coproteln protern varra can be prOV|ded as part
of a qpy.ot
or ot é}( ﬁa? Io%ﬁéc?ﬁt tﬁ%ﬂllventlg? Brsov%nnp%uglo g)ljc]e\sfn 10 et lrﬂzsue 1r$ gplypeptlde

containixigtai regstaqbbmbﬁ Bf)@gl?cfopro}ﬁélﬁiﬂﬁd wiypeptitd vheink Oydteslytli@ked to a second
bi ol ogi cal t | ssues, .such as_for exanple the vascul ar
p@}ygagt}gqlgi Aqysed hggein, a ' glycoprotein Iba, "fusion protein” or "chimeric protein” includes at
least a portion of a glycoprotein Iba polypeptide variant operatively linked to a non-glycoprotein Ibo:
polypeptide. An "glycoprotein Ibo. polypeptide" or “glycoprotein Ibaw polypeptide variant” refers to
a polypeptide having an amino acid sequence corresponding to at least a portion of a glycoprotein
Iba polypeptide, whereas a "non-glycoprotein Iba. polypeptide" refers to a polypeptide having an
amino acid sequence corresponding to a protein that is not substantially homologous to the
8
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15 fusion proteins of the invention, or nucleic acids
encodi ng these fusion proteins, can be incorporated

WO pioa/1ptesy maceut i cal conpositions and adm ni st BCBUS1004/619057
subject to inhibit an interaction between an

%}cﬁﬁl‘é&ﬁl@ib&'p?ot&ﬁ% .| a6 Ein (15 i fBetent @OmMihd $1900p AN Tbor polypeptide or

ctor ., P-selectin or t hronbi n) and_an
fgﬁgy@@tmnétﬂ@it is detbeed Sroo the srmerpr aldiffesant prgemsras Wathing glycoprotein Iba

%Tl{o%%rrglsénfﬂelg g ?{:q%éo 66? g{ocg)%il?'pe tldg P:al? { ar%?:ﬁ%gil pqgalfolf%%rog%ﬁ 6Pan Iba protein.
oot 5L S 3385 e 0Bl ISR oD kgl
Jc’si‘&% RidH &'ta%ly'%pr%ﬁ 168 pr&f. trPanBMendoBinteE a glycoprotein Iba fusion
bi oavai l abil'ity of a glycoprotein Iba proteln cognat e
nrotglarv:Qmpnm atdeast e idlogiendly gtive mprtioneefia dltsaprofsingbei piotein. In yet

d/ | 1 { {
atnﬂ arne M‘lg P B }g y{ec(lépgotemﬁ‘?cg %10% :ppoténtq ﬁ(?tﬁparfs?sgag Lot ﬁ' ?glog cally active
PoRESHY |oﬁéi gliyEpt ARSI EG) R6teian Withiie fusmq)wtaﬁ té B dﬁiaﬁtlvely linked" is
associated with platelet activation. ycoprote

inigndedrie indisat s g ﬁir%bémwgmdu nalvgeRsigey a5 l}%hefl &%ma@ﬁé@ﬁ%aﬂows for at
1%:&? oﬁ%%h Qﬁocﬂ%}@&’ fra glgyoﬁz'rcﬁan Wopﬁg&}baﬂa?t ideN &l heh REdaud ?efé'? to nucleic

I'rst polypepti ng at a portion of
a@,id} copdoRei gﬂycbﬂzratemdbty ﬁewlpdkypmlde,ahﬂtempwemtlwvle lipked means thata

lefgagidgﬁ%& tﬁ%éiycfog@?ed% &ﬁgpé)k }'Huf% B?éj t%% %?I}r;%elﬁogrdtem Ibo, polypeptide are

ﬂﬁée@tlﬁ‘-lﬁ%me 6k 6188, athe nbEAFEopotR Bl PElySHptide can be fused to the N-terminus
coprotein | ba polypeptide variant operatively

(Hl tegdinppoigheglyeogt paebipeptidpa  pol ypepti de. An
"glycoprotein Iba pol ypeptide" or "glycoprotein |ba
pol ype ptfurdber mldmodemlf theggflyspprotein 18@ ﬁ@lq@mrqtple pnaw@e lipfepditprgpe or more
QLI es

%H},t]toln%l rﬁnm %ws q«"o y % 0 O?Ieig cop]r%tefﬂqg 51%185 tpro 1n m V\Xl a&dmonal ar be linked to a
GSD ﬁrsgin)pﬁs‘&ﬂﬁ @f whith the gly&qircytaﬁ Wb, ﬂl@lon Pk &qﬁ@cé’s are fused to the
golypeptlde havi ng am. no aci d_sequence

SrPaRs shir fg ke aagl‘ﬂf?tBIPE‘F St el Aoy Baehafitpipm, piojpins can
Q&Hﬁk&ﬁ@#ﬁlffc&ﬁn%@ g@eéﬁ%t&g%u AJ}I%Q SR T/ US2004/ 019057
gl ycoprotein Iba protein, a protein that is
di ff qp eftind: Eﬂ%&nﬁ@n‘c Shy/CBA 9fo@é1ﬁ‘1nl:fﬁ§espa‘ﬂeiéﬁﬁ6gohgﬁg&[ sequence (i.e., a
fragment and that is derived fromthe same or a
Rrhilfpeptidersequonggehdt mot W:tdnt n agpobipyidp pm0é¢¢b}1 mcopm@ﬂmﬁba nucleic acid)

RPNkt £ AFRPEh s EFeRRoh Y 165 Rlpgs s bp emoved and

1eplacaaniiach sigal seq@n@ &0 plicilice pfbotdif ﬂnfc&ﬁlmﬂospédﬂ's . g1, mammalian host
conprlses at | east one blol(%lcally 5. active portlon

SHS)aexprepsion puY Biserrqtign opelysaprdiein e 3 e HisteassAbyoighasg of a

&t&bmg&,@ kRhQisfhubRR. TAIRLRSentRvOLiBhdD s&lﬁgﬁ% !isSI@PL]@!’SLLL%@P'SPLHP (SEQ
two brologicalty active portions of bg@{ rotein I ba

I@NO@&)n‘\nqthvr yepreseniative sienal WWp irePLQ 6*NS}LQL
Vfl}i{ﬁb Lwr P 92%?{1%&&{ 6% or.mor ino acids can
io oglca y ac ive por ycoprotein Tha
emdﬁtoﬁalty be\Mdehiedbetween f[hxtSﬂrﬂl’poI;'pqitﬂb mo1et3h®ntpﬂsmg the GP Iba. moiety and the

‘operative i nked" is
second poiypept{d)é moiety.
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intended to indicate that the first and second
pol ypeptides are linked in a manner that allows for at

waookes®s one function associated with a gl ycopeDUgi0n4/019057

| ba pol ypepti de. When used to refer to nucleic acids

enco i \hirfero¥ %%%&éﬂ of tﬁé‘mfvéiﬁioﬁ RarP pr&RREd @%tanaaa recombinant
tern1operat|vely i nked nmeans that a nucl ei ¢ acid

lélﬂédenhnlguqsh élugley@@érsmuemqqs «m@adlpga G?ngmoma)talnﬁ as Well as the amino acid
rot in lba use
8 BB Do o L8 e nAD BBl Gl consructed

diﬁ:llbsb@meG)OWOMD)OB,hEe di¥niefts B WhiSh ar@ fincorpofitad Hattsn Bf refeRice in their

gL%coprotein | ba pol ypeptide. 15 In a further
iment, the glycoprotein Iba fusion protein may be

Iinﬁgg to one or nobre additjional npieties.

exanp PESXamREs, BNACEsRsTE pofingigr ?‘E§P165PPPB%Y3§’|&W Sﬁwnces are ligated
mgédmér hrpﬁﬁhé ﬁﬁ aB&rdanbk®h &davamo@?ecﬁmaﬁe@ N, PIiteiployidd blunt-ended or
ycoprotein |ba fusion protein seqguences
Sé\%géelffwlé@ﬁtetf@mt feligation, aqstricHorsengyme Higestier tq prode for appropriate termini,
AT % ﬂfJPcQﬁE@1v§ex§Js%Q%{pt? ?iﬁt%) Ea‘fiﬂé‘?ﬁbﬁﬁﬁmwﬁﬂ%{dﬂ ?d &£id undesirable

protel ns can acl e pu ation o

Jginmgomdmn@'rmatib higatfons hmmo‘fhﬁm@omrr_lezm tHerfusiorogene can be synthesized by
n?een?ig oge(c):ll‘ljnslquses 1ncI 1Sn§ %Qtalglrﬁtgeé %?\ﬂ% é@lﬁ&llesgge?s; d@te&gﬁiﬁl&é’CR amplification

ﬁ%qneﬁmgmehfs @hn H)eScaﬁQ:tl O'Qﬂ'lBBl@ rahchonpm‘ma@ thapepd tisdao estaglelRehtary

rotein | ba nucleic aci
et gh SRR Bl Comseai e o Aot fpbeag s BBt b Anpgsied and
Bhrgplfled SCEHSARE chihddic kgalersequéﬁ&%@nﬁr exa@iplea @shivel dr Bz @eds.) CURRENT
S|%nal seqguence from anot her tein. In certain host

RRATPEOISEN NIOLEGHARBIGLAY HERY Wilgy Sops, 189 r BLsso8 Y- BYRY pipression
BRFShd éUPmQémﬂhWéif@iHb@gtﬁét RpdoRda %fbnbﬁmétp & ge a9ed ridMouah

use of 25 het'erol ogous signal sequence.
lﬂ@p}mg‘ébnlmthew chpighat glseaprateie &bo snaviing mx_cha@S@mmp cloned into such

%ﬁﬁ%ﬁ?ﬂ@%@ﬁf&ﬁ %@&B&%@Kﬁ@%&ﬁ%ﬁ%ﬁg@@ protein.
!a([j) di :\Iﬁlg%)gfolltegi/n %%Jl rot1}§>8& rmgxel %gn ol?%% aCsI %ugt )e/tsb &ellmters 5 trimers. In
JoBie@hiboditnapis, thd glgcobi‘b&nﬁ"Bod fbﬁorf'ﬁﬂilﬁieﬂuﬁﬁda dihrr. second
pol ypepti de noiety. 9 WO 2004/111089 PCT/ US2004/ 019057
An  Clih bdkid Entddintenti B8 GRTP LR p&tidt BRickyiy Efbtvid@dﬂ af@vhria® GP Ib o
produced by standard reconbi nant DNA techni ques.
nebpeptide haeinga switienindhe @W&@ikyrwgm@m 68 Ibmsw@me.(wéé typgisthat results in
el 250t 10aAT 006 R OUSRES Ll VESE op s spppenie o
lpdtocn tell srfeceonrlsduteu @bed(ampb thel instAnOpaybeptide may bind with higher affinity

tﬁ\g’gli/“{o{ﬁ%ﬁég?c(i?rz‘ﬁ@g? tl'ﬁlstllﬁcéffaﬁedgeaecﬁ.plib? (rg{e Vpgr%gs%gnsgvae}leesg, can be assessed

using low concentrations of ristocetin. Alternately, any other suitable means for determining the

reactivity of the polypeptide with vWF can also be utilized to identify polypeptides which are
"more" reactive with vWF, i.e. more reactive than naturally-occurring wild-type GP Iba.. Examples
of GP Ib o polypeptide variants that bind with higher affinity to vWF include GP Iba variants that

include sequence alterations in the hinge region of a GP Iba polypeptide. The hinge region is
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For exanple, DNA fragnments coding for the pol ypeptide

vari ant sequences are ligated together in-frame in
waewendwsce with conventional techniques, e.g.PChYS2004/019057

enpl oyi ng bl unt-ended or stagger-ended termni for

detigea ds alie, regi@s inchuinf; @3idaazIP0%o 810028 fis roported tqbetMhaler Himding site for

gggr riate termni filling-in_ of cohesive_ ends as

ithg @GP Iy R%HYIPWEd"p %g%w sthe bllné%ﬁesa@ﬁ fncjude Hhogs 4 residue 233,
| i n
RGO B BRI AT BRIAOR g riscnc o
vtdych the plyein¢ atqnatlort 283in replaes] wittcvalidé Og., 803 HatregcdiNAite for mutation

SRR i e nab oo et i s e A

stbitut@h \6E vdling Gor MR TBIROA RPMsenBVies ABRGHRCHWSRRTr 4o acids can
consecutive gene fragments that can subsequently be

adyerbe snlstitugaded In addifion) hlﬂgeeragl%vag@ﬁfé PEER o fiflgs syigable for useina

f?:%gl 1641 R‘g&e‘%&%’ c@é}g&?}ﬁ%k{%ﬁl LARFAI%IId%_t()%I %t?ogé 2% a[nd 239. (see e.g,,

ongehal,, JBQ 925 36 ME68 V670, (2068 Thuspthe swiedion indwles fusion peatelns that

TR s iont R osare e Y OGT OB PR RBHDYCP 1o o« poypepiide

Klbawithin tH igVenfiOPis Qtfedidh ;irbtamela@lﬁgia Astituigdredt osiednd3638%., G233V, and
be cloned into such an expression vector such t

hat
a fgion profedthpidndydps p yaanh @R & ¢ polypeptide Wigh pesions at oot 233 and 239,e .8

4 PROgH /b u@lehn. G ycoprotein Iba fusion
pol ypeptides may exist as oligoners, such as dinmers or

Uri Mgl Smel &hboa'ﬁ)neae e ﬁ@gﬁ@ménclﬁ&g a 9&1%%9 h @tPQB a p'o%eptlde

fusi on pol ypept | s a . 1'n sone e I ments,
Allﬂenaﬁ%lb’bhaﬁqstlb@xpepidedmmpmedesy tliag figl-lewgth 6 Ihs palypeptlde For example

BBy ilede RS VBRRS o5 Atefige® T4 B Gayeia B, 250. 150,

106514, 524 dmindbddidn leagthi nity (relative to the
non- mut at ed sequence) binding of the GP If a
pol y megttrﬂlm%mn&ntsl el kﬂnﬁlyd ®lpeptidesagolubie Ivedngcathi@dinkemts, the second

PP iR B B R e AR b e kepipelPepide. In some

dnibolRanRthE eaRehd lj}i@éptld%rlndhﬁ’dé?ﬁ ERBEHRE BlaV RO EEs a888athR of the fusion
assessed u3|n ow concentrations of ristocetin.

pabypeptifistatig se@ﬁgi @tIherrobipertids) & somg sEbpEmenfo s sepqndpglypeptide
gaﬁdes 'éﬁ@&s& b Yétgfoyi oPhn {nﬂl giomgﬁi tWet hm)ﬁj\ﬁﬁogqa{ﬁhﬂ Lf\%ﬁ)n _polypeptide

i zed To identli oly are
arekmominia theiartland wE descrlbed reige LFSeE&@m Nes 61346,964; 5,225, 538

Il 7 Q6% GPlb Ex I f GP
PR AR PIRE, v ch i gner

affi Tn Lofad e%lbo%enﬂct?g ge% %D oly%%%ﬁ/c?ﬁoﬁﬁrtxssés L ?lﬁf lel'ig%h lmqgunoglobulm

i ncl ude sequence al era nge re
PR pkilep Alltyqnelpxtelydéw sddoad bd)lﬂgaptmleec@mpnsa ISSS 0 ﬂﬂDlength immunoglobulin

2004/111089 PCT/ /019057 fLned_as_t he region
ORBERE o « L 0o B Cs Fab- A1 PO B o Bt i vbupe
dijo@imdatskl J3ebrAipbBpéide includes the heavy chain of an immunoglobulin polypeptide.

In further embodiments, the second polypeptide includes the Fc region of an immunoglobulin

(‘

polypeptide.
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VW within the G° | b a polypeptide. Miutations in the
hi nge region include those at residue 233, which in

wo be4mitosd t ype GP Ib a encodes gl ycine. An exabP@i/gSmwh4/a19057

sui tabl e substitution of is one in which the glycine
at position 233 is replaced with valine (i.e., &33V).
A second site for nutation 5 at the hinge region is at
residue 239, which in the wild-type GP Ib a encodes
met hi onine. A substitution of valine for nethionine

239 uxsan&hér%@&e&ﬁmweﬁtm ReiBhd owiaé;ﬂma habldbs et fundti¥h Bt the
al. so .be su tltute ddi tj on

?f%@@zfﬁfcsgmf At el ol et B’P%ﬂ éﬁﬁ%ﬁé@ i P TR peton

siedes for éxamplelFi &Bepﬂ)ﬁblyqj@tdmﬂiﬁmerft fikdtion and\Teall deplatidyavtivity (see,

: ¢ o) ok o

BPLANE RS kg2, BH315 i B3 b OEr 255 80 S5y 4 288

fiheiion, apdratipody sabilitome npel indhegrtf nohombpdinens thg secordapplyneptide has

ﬂ@\ﬁ?n@afﬁﬂtp%tr {hE wt fe&BtolatIn :Qloa‘ﬁ&{ldﬁ%’]en%&melﬁ thk secoﬁ&‘po&%%%ye has low

substitution of a variant GP Ib a polypeptlde SO

Nine AR frecomplomsnt Profpin C44. 5 f u3| on pr ot e| n havi ng a

fS ﬂgISt‘OAI rteplfle:,s%?aéwe se%oﬁg ?OIYPFP%E% sg%uehcg 11{?%1%1?5 éhﬁtamgg atfl@seguence of SEQ D

pot ypéd pns pegeengel itchidgyadit tegion sUmerlirdtaimin@ 3@dsaredh@89at digfegfrom the

it R oA th tf}@cﬁx?e\é &ghﬁgﬁdsﬁluﬁ b wilal lt}%e = .mogmaﬁgé JRRES

the first poly pep¥ e 1 ncludes a ful ength GPIb a

ptﬂBﬁaepmEAiGAPSM%Lﬁ@HﬂPKn%uMrseTgﬂVTtVMNHVSnsmpqva?mwmypGVEuﬁNAKTKPREEQ

é RISV | T8I0 DWRBER R HC T INER @Tﬂﬁﬁwgg‘é@bﬁ BRREEMTRNQVSLTC
KR %‘F@@WE%I‘H%’@P@WY%T%P&W FHe ey G6C AMTRHLHNATTOK

g@ﬂ&?eﬁ E@nﬂ%ﬁ? , less than or equal to 500, 250,

150, 100, 50 or 25 amno acids in Iength In sone

o T 0 B DB b RSl

brad fubdrifufien, ar(adiergatl,ve e s thanfulidlh the $ai &nctph at thedebipmaled deid. In

&916%91@@5&1%@ thel A rﬁeﬁ} U@an%rg)o a%mﬁgllatg@tg tt1§ ’desﬁgtﬂgcecfsa%ﬁ%gld asa

pO ype t1 e |nc uaes sequence t hat aCI Itates .

%%‘@P@tamaﬁ agid S%@ﬁ?wuﬂ@nndl%ql PHepAcidd e WPEsH VAl Vs B rgild

§aBstinRio! 1P YRR :t&'gmmb Bci® RE®ue Wb&ﬁmaa aminb &iBRE@B Baving a
1.NC es a

tid
R REE Tt P B o 5o vt S5 P B by deinedin
the hry Jéhpteifaiglies ancleddaminancilywithiresiadide chaird (ag: ysthesugititpehdstidine),
al unce. (&) e C 3 8
440 5Py DS S AT 65
SR i G0Ny BEISEPdoEURBIT 88 (8 danine,
flelllihé ieluﬁﬁbgis&fdcﬁﬂlﬂfb!}@, SanlidlARine, Fi&kh)kﬁfh@ tuiyﬂephan) beta-branched side
ve nprise

t he second
B RO U FRREOGPO BEPTR SO rpn Gt P abinaspe,
greopyanciiigiding). | i ght chain, Fab, Fab2, Fv, or Fc. For
exanpl e, in sone enbodlnents t he second pol ypepti de
i ncl JHesinsomes crbedimenisiahes e realdcibeAFABRS Yo @ Phdiylalanine at position

ml maﬁ’b'ﬂd(@ 276F] Yo 781 bt WDF)eﬂH@@@hﬁ@'@itﬁle chnlbe repREDRTL tryptophan or
Fmﬁ\{}%e gﬁY :qu %l %9? Sva}lante thlzecysgelen Im%r;] altelfnat?\'/ely be replaced with glycine,

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

12
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30 pol ypeptide. 11 WO 2004/111089 PCT/ US2004/ 019057
I n anot her aspect of the invention, the second

w@eigpepsd de has | ess effector function that tPEr/US2004/019057
effector function of a Fc region of a wild-type
altermned] tehedliced WaR wlyniad) ddudine,Fisol@icine Qiralinef pheaglalanine, methionine, or
i ncl udes for exanple, Fc receptor binding, conplenent
t‘fyP‘}?B]t%}non and T cell depl eting activity (see; for

exanpl e, US Patent_ No. 136, 310). Met hod

T celPe gt plig mglssA Hoyvpewe bisctotens et %%o’?sa%g‘%ngﬂ%’ 5%,

9@% bp@% h&h@Bdub Eo&&h@&eauéﬁe@avﬁbwsﬂed o EEM Nok lrbr‘SEQ) ID NO:2, provided
nmbodi ment the second pol ypeptide has | ow or

ﬂéﬁtﬂtl ipgledes prsyormipse ¢ldhe aning pedd subplations CAPS M&VN?@GF Y278F, Y2T9F,
I%E?demgwes o Snak cﬁg Ol RRIYPERIS o%?rok@% of W inRhtidHinclude, but are not

inrt or conplenent proteln representative
Isetedna npxbécybemmpmmgemrma tet 4 smhataemllwﬂnemahgm tathie ducleic acids or

of uence EScoR anos oco
ARG v e B R RSLPE RETSR oo o
98vd, begveh DOMiddndty (4.0., antdanityest 89-9904) I@derlamublhﬁ acid or ammo acid sequence
og' %E}eqsﬁlg gged(l)rrl)%leg ggrhlgalrc%nto grfl al‘igrlllgd ggqlléjnccte i \A?lnchmu gloggnnent is done bya
%WW@@&%WMWWW Képdie of

PREE
it Naerese arpdipgheriorementionréprotatsapger stringent,

J&d%?a%le & xuééhmﬁlowgtrm ent conditions. An exem am is the Gap program
VKGEYPSDI Ve N RIS Y o o e R s

(Wsmwﬁmmmmms P@keeshpesiop SEQ Wem)cs ¢ompyfer Group, University
l%éa@% Ipagll X %%gh,%% Yl?“l% fd tdgfa&l@gbtﬁﬂ%g l usé ?&rﬁthlgr(l)f SRith and
the desi gnaate subst | t1on,

uted am no aC|
Sateabaner nati ve amno acid that fulfills the same
function as the designated acid. In sone enbodi nents,
t he aﬂnp@pmp‘tot/ef theninmentiag pettairs to ed:cgtr@@ncﬂ@ingfemression vectors) containing

des% nal%{ﬁlteegg 11*@f ?)ECH%rofj Hﬁg% gl{Séoal pg SS oaderl'&atlves e}”ragments analogs or
oGNS Fébt. VIRecaiibiiant @gpreksidl vedfis bf ﬁhbl iriveritionican Bedesiighied for expression
which the am no acid residue is replaced w tg an am no
o ghierreisindbre fusiop PAlyPeptides iprokrryQlicss CRlREIOHC °Hlini | i es of

am no acid residues having simlar side chains have
been Iyjerothse embasiment dhosglycoprptrins rosfasion Robgeptifle|ctprgssioni viggsor is a yeast

Pfc%cgj‘%e&i«] @ lesséfq'%ctg %rrla%?&éasm?l in yéa)ft%‘a@&mnﬁﬁﬂbﬂe%tszae are known

st d|c side cha e.§., aspartic acid
igkhetasii ¢ aci d) uncharged pol ar side chains (e.g.,
gl yci ne, asparagine, glutam ne, serine, threonine,
tyr osﬁiltemativﬁ}s lgbqusm()t;inmlmn@leiloa polspaptidetaaiba sxp{r@sgi i;n insect cells using

al 25 va sol euci ne. prol
PR Pl o8 paf bR om SPEHER o6kt a- br anchec
side " In yet another embodiment, a nucleic acid of the invention is expressed in mammalian cells

using a mammalian expression vector.

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

directing expression of the nucleic acid preferentially in a particular cell type (e.g., tissue-specific
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chains (e.g., threonine, valine, isoleucine) and
aromati c side chains (e.g., tyrosine, phenyl al ani ne,

wa eooptioBan, histidine). Thus, in sonme enbodi NBCL/ES2004/019057
rather than replacing a tyrosine with a phenyl al ani ne
@BEuliosieldnhts arkifled td é8press theliBlelc ¥idR Flissde-éfdcific@égulatory elements are
Y279F% the tyrosine residue can be replaced with
oy B‘ﬁﬁﬁ or 30 histidine. Sinilarly, for the C65S
variant, the cysteine may alternatively be repl aced
Wi th a%lpg,qyieﬂé)’n ﬁprﬁﬁlid?ﬁél, re@nghl%ﬁlﬁ "_ﬁ‘é’fesilm S ﬁg}lprgfng a DNA molecule
SihOBldBon EIBRedling tHe2RdssialRBbibd i lah BitisesB Sribitstiod e THRYs, the DNA
can 12 WD 2004/111089 PCT/ US2004/ 019057 )
meleaiaigopgaivplydinkedio|agesdptory seyuernca it pmantepthe llews for expression (by
' ' l h i i_oni ol .
e Ot B b FREM AT e SEL RS Biyeqgrotin oo
fnkios polgeqtiénaRNAN Riegdstery8E3aen @5 dperQBHy 11ked to aRBélgic acid cloned in the

99% honol pgous to the sequence disclosed in S | D NO
AP e chete, PACHECAR: (atiticDS Pipeestlgnat s gnimse RNA
HBIEQIOh atvafetd bT 0 tyes, GorShddsnca i PronfdedSandle? 3diMndédy, 6Fregulatory
Y278F, Y279F, K237V. Derivatives or anal ogs of the )
JeEeInEFscam by thesesthal Aistebponstitgive, Hesug sageifi PoerllitrRe sperfic expression of

DberRE RNAOThe hiktf¥bis€ Chph@sioPLcsr BhiE e 16 XIS biNDreb RSB plasmid,
that are substantial 'y honol ogous to the nucleic acids

hegepid ot etfenyatesk virup @ Whidesntisense nyctpic/aeids grepredusestindetthe control of a

13 gl 5L A 70 By BP0 A5 g O into whi
e% en 15151?/?? ent W%/egl(og’. ﬁée ?ng? r%y ?ﬁ‘g%%l?%%g ? étg%r-ug 99 4)%%%}1 t}épe into which
theiwdatirgs imrpdiicet. ami no aci d sequence 10 of identi cal

si ze or when conpared to an aligned sequence in which

t he & hghestivtn bsangereatypti@or eokarpaticerl]. hBorekaogyle, phyogpratein Ibo: fusion

%ogy%\égﬁidég S%n%%ﬁgér%ﬁsac? @ibﬁggr?ai c%ﬁ%&c P ‘g‘ﬁé h{%lecg]calg,l }%aslt %r mammalian
@t§ saccs hmanhngsd fathsat ovaey®iis (CNeHor TR &llss Othdetitable host cells
stringent,, f' rately stringent, or |ow stringent

oo} tB@SC%legk‘éﬁ’Bf%ry programis the Gap program

(W sgonsi equence Anal ysis Package, Version 8 for .

UNI xgpeéa‘é’ﬁ @P%%HEB}PEB?‘E‘F‘E é“bﬂﬁ,ﬁarﬁi‘i‘i"g’é ?‘%ﬁa’fy;?“"i%erﬁﬁz@’é‘éa‘iw&ﬂtmnal

@@Eﬁm&(@ﬁioﬁ@ﬁmsfew&nté@ﬁﬂgﬁei he default settings, which
uses the algorithmof Smth and Waternman. Another

as pe Q¥farfhaltafl @oét BYE BEdhQE a WBIne S HaghstePovaEdells ECHOYEIAOH s can be
expressi on vector S) contalning a nucl ei ¢ aci

ERESHPh YTl PYRETHPB YRS Pisaie diadestiansatieprl mpgificatinn, the generation of
HE 5L ALIMES epilop@SHTRE KSlinked %&@%ngéd 1%9{195&\;%%@9@&%9& fusion

Reconbi nant ‘expression vectors o tHh i'on can be
Ehégiepiidesl Ih tie casepf €86 w@lis thdGeqiiregihy copxmession of &ec-l 34l,4n

Bgcl)syﬁr%gge%egaesg (ﬁlﬂ(o&gkoaﬁ%[ca}ﬁgtejt eﬁ., geneaeslﬁ(e%r X%é 89308 ,e { 598 ) and Core2 beta-1,6-N-

acetylglucosaminyltransferase enzymes. (Kumar et al., Blood 88:3872-79, 1996). The presence of

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

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

vector and transfection technique used, only a small fraction of cells may integrate the foreign DNA
14
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I n anot her enbodi ment, the glycoprotein Iba fusion

pol ypepti de expression vector is a yeast expression
woemtoro8Exanpl es of vectors for expression i NPGEHES1004/019057

Saccharornyces cerevisiae are knowmn in the art.

ifottRdiNRhoME | M.ordbk WCOGH!BF LidRelbd ekdiBiepAnB %ﬂ@ﬂﬁa{ &hodea B selectable
be expressed in insect cells using 25 nethods known

mkerhe 2 afepistapcedo antiiqtins) brgrialy antrgd%%bm@sté? st gabe plgpe with the gene
drneisd, @’QH&J&%ER&E@?@HQM fnclide E}H)Qé tﬁbt‘éoﬁ‘éf x‘és@cfmct: t&?drugs such as G418,

i nvention IS expr essed I n manmmal i an cel using a
hygromycinand ew]:hp@@slteo iNuglsistagid, en¢qthmrwslh@tablembrkdn ¢ap fye introduced into a

N
iptr@fvesdediid s%b#ryte vectdr. a4 dtablt @dnsteed witly fhe iftdgced nucleic acid can be
tis eC| ic 13 WO 2 111089 PCT/ US2004/ 019

lf‘?-;“é‘%‘?‘i% 198 SPerHEn fess Fks tggtﬁfav‘it igepesptedibe Pl birP R gone wil
A6 whild $8besRAcHE).C regul atory el enents are known
inthe art. The invention further provides a

I eCONPhJABEUI FRXRIBRAG) st Gl £ Froﬁé}%lfc'o? bil@rydti&NAL cell in culture, can be
nol ecule of the invention cloned into the expr essi on

used:tomrodune €., axnresslemhyroproteirelhe dasiaypolyphptides. sAccpidingbmihesnvention
ﬂRﬂeer rov1des eflBEY I%‘r: I r\ég lg!l}%k rgtegnol & flsfed) of‘ t1¥1es ng the host cells of
b diefng epigteln Tp &S YSip

In a nman or ex
thé iiﬂ&ﬁfohp 11 @ eﬁfoodlhﬂntﬁﬂié\nﬁﬂio& thﬁ)seﬁultanng?hﬂ\hcﬁm tedlafligvention (into

tlsense fo in Ib f.usi on
%@ﬁ?rp @W@SS@@@EH"%{% e@i}ﬁewe@ B%&}S@P.P@Efpspﬁdes has been
ihirOHeREh) 1P ShifabiE hﬁeﬂﬁu@s‘ﬁblgthﬁd %ﬁ%ﬁ’ro’cefh 1H8 @usiPolyPERRIEs is produced. In

ori ent atl on can be chosen t di rect the conti nuous
eemb)memboslnnm, therreethos fodlean semprigas isolplingcalicepioteinalby dvsiast pplypeptide

ﬁb ﬁ%leﬁh%Pg EO& épstance viral pronoters and/or
enhancers, e u?atory 10 sequences can be chosen

that direct constltutlve tissue specific or cell type
speciThi fuseonmobpsitiges oy beciprlitebandpurRial inTererdanes wislnepaventional

C%Figﬁlgﬁss LLQ:H g}&ltagﬁo C@gmg?attlgﬁug_{z)%&toéhﬁ%}g ffﬁut:;/'\gﬁrgﬁ‘igfogﬁgltxy,

agem

aﬂmbﬂﬁm@mnmaﬁﬂﬂmc aci ds are produced under the contro

of a high efficiency regulatory region, the activity

of wiGhemicabsynthesitletpetypepides fyilitatve thedhdorfoyatien bfunodifibd erhmnatural
t he vector,i,s introdu . 15 A h cel |

PR A5 Blsfie SRR 6 tnd Sl S e ppiF s "Reflment of one or
1gbig Eogniiab edids ih fa@elﬁtbﬂs tweih thmhy@ﬁﬂdihgibmmhcbﬁsﬂmmﬁ Belused to
in bacterial ce l,. 1

uch as ,. 1 nsect cells,
persese ﬂ&rre%%ﬂ%# peRtides & ?rgyr(%tt?mgﬁbsm?aﬁo ey QU o more properties of
helaBicAly MR pépﬁ@s zSz , &bl WRdifgEORmeRddabpoter’dy Beduration of action.

sui tabl'e host cel
Introduction of covalent cross-links into a peptide sequence can conformationally and

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

analog, thereby making the free energy for binding more favorable. Macrocyclization is often
15
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are known to those skilled in the art. Vector DNA can
be introduced into prokaryotic or eukaryotic cells via

W@ 200 nosonal 20 transformati on or transfectiPEI/US2004/019057

techni ques. Mammal i an host cell, such as a Chi nese

faomplésheddefopmi el SnidEbd Rtwdehthe@eptid® N-ARd B&ermini, between a side
transfected with expression vectors to enable, via

@ aofl Y- Cormminvags With B CNYEPId 817 ros PriayRerivo agigo acid side
Stlaflsy blSlEt% %n&%e@ Rt ‘?ntf?b@uéeh ‘?ntJ)\lhhéaP L‘e‘aQerﬁEEQO %dg&@tlﬁﬁg frllex1b111ty

glycans of glycoprotein Iba fusion pept i
Wiheprge tl@ﬁre@ai@n@@ﬂ qf §y5tt¢11i1€sre$1é\q=a Wtb@emmaamme Bepy Buwicapto-(D) valine)

f er
ﬁ(u e U dl'toﬁéctl'ea?? &Q %1&:?19&})/ J)ftéé)ﬁg %S & @éeitoi ipéega%]&%s 1990)
and Core2 beta-1,6-N acetyl gl ucosam nyl transferase
maymslticel@wapOSi;tonaInc,ludﬂlg)GB'c&&omY Do7BysickBaypepliies or Nucleic
%‘Eiﬁgﬁac‘}eﬁlm San he, sialyl Lewis x epitopes on the

I'n é%&“?illnked glycans of glycoprotein | ba

f usi t enhanc

ot oot eBRoRtBERab RRiotoroisi ST BT ERi 1 MR Pafrlling thege fusion

proteirs, kivo\wereirdith herdiRde MihcfgpetieNor "AEHVRXPIBSHIAON of tﬁ@mven‘uon and
ector and transfectlgn technj que, used, only a sma|

‘X eyes a&?le%ar@ow P?ﬁl%‘@%%%l@eqfh@nfbs F@P@ﬂrwto phargpegeutical

%ﬁgf%ﬁ&ﬂs@%ﬁab?%f 45200414 98%ch doRbSsifidiR! 't}rpl&ﬁ{r‘ & r1s!: the nucleic acid

rder to identify and select these integran gene
mpkseule pepRipr antihefpandanharmagenticely aceepipble camist. s:ﬁ%wﬁ@é herein,

%Hnﬁh&ﬁlhﬁﬁf)acée?tagﬁ ek ly 1n{eﬂ§15 a4 Hﬁﬁﬁe %dtah SIS, dispersion media,

I's along w he gene interest.” Vario
enatiegst anibectenal dodragtifungdl agbotst natemc alhhétbsmpmredelaymg agents, and the like,

go%ﬁ: aﬁ%l@qg’tﬁ Laﬂ—m%& ﬁéall %ég‘égggt?on%aﬁable n}t(?esgxilbela in the most recent

rexa enco
mmmmf Remunglya’d Riamaodegied Scivhoespa st&dhxdséfemﬁéel texaifin th dield, which is

%gc}’rr?%r\étgg b%[%ig b Fetf%rg%ceegggrgél?sgog glé%l a%{q?sto? Igﬁlbeé?sgfuféudcé but are not limited

Mewfte:r sahﬁalﬂggerﬁsalgﬂuynst g@d&‘éiefes@tugd% \ahd B%tHihmafl Bérl@dBeeEh. Liposomes
clelCc acCl can l.ae |1 e el ectl on .

308 g e WehiElea sugi gy @X?#&%%@EP bt Thevect sishancdia and agents for

PREKSEuGaINeactke SubstBrbeyisWRIl kbwh & thd&t. Oﬁﬂ@fit i8Rk 8s fly@bnventional

A host cell of the inventiagn, such as a prokaryoticC or
BekapiAseRtds merratile withiheoaghiys gomponh ugsethergqf in g aomppsmons is

n |
S e 58 S SR G S0 B e comosion

provimgge §ct%tagé?1@§d1§cﬁfse&)ﬁéi’<9h' Edl{h@soq;eY&ﬁRﬂa%der 'ﬁﬁ!)ska?he; US| BEbmes are

pol ypepti des using t host cel of the invention
mrppagRtiebyapsiands ieavim lnﬁhﬁeartrrénmm@owﬁr inbenzed cirqulptipmme e disclosed in

D&SharGhNo. 9b1d a¢ention (into which a reconbinant

expressi on'veétor encodi ng gl ycoprotein Ib(X fusion
pol'y %ﬂfch%? u&ﬁﬁ hB(?s%Hles 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.
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i ntroduced) in a suitable nedi um such that

gl ycoprotein I ba fusion polypeptides is produced. In
waz2ooanotBer enbodi ment, the nethod further conpCi/Eex04/019057

i solating glycoprotein Iba fusion polypeptide from

t he nﬁephaumwutlohmmoﬁﬁomme invidnéion i3 Soramulaal ty pe pdnygheiBle with its
e iso ted and puri f ed in ac danc

TRt AL AT Rr S Gt el SR igh include parenterl, .,

iBr@&h@ist RAtrhd@Anal Cshﬁ@%&&ﬂr(ﬁﬁlf(}l g., Ahhlatd ,Mransdermal ze topical),
chronatogra h electrophore3|s or the lik

ememPeostl @Wﬁ b admainisteation) plutiens@s suspensions vssflégp@mteral intradermal,
ar@ﬁwu&%&fs %Qﬂmafonwintm&éime rfomwgtcu ngbnené% 8018 8i163¢t such as water for
i ncl ud I Ng am no acl ds and ot her s organi c
inisriéan, badige saReivhaberheils, polyetbylenecglycolspglyceting prapylene glpe! or other

e
%ygtcl)l écfs?r@}e{étg,n ﬁf)ac{énalg:%{:nci? Mcﬁﬁ g%gg?ﬂ}gl ;%g}éllenfgl I}r%agens antioxidants such
Peptortde scldl or setinyirbiduifite; hhdamigyagélﬁs sualmais etthyle&nlnamueteﬁmam acid

o, g et PGP GREFY B LG B iophof onicey

fith as:gohmm chiridé b deelore! rm@pmmf:&vaajlﬁt@a weth @6ids bl Hzlb’di such as
into a peptide _sequence can conformational |l y and

%‘msblr% ATl 9 sogiupdiydioxiden Thawarssinrg) pesprsatien AR BfiRsed in ampoules,
Jibfosabid gﬁh@@%rﬁ@lﬁpf@%oéésx@ﬂs LQgdayuekon paRe i de  anal ogs

of the fusion pol ypeptides with |ncreased pot ency,
sel eqthMhab¥tiedl SompRiohd §1¥tabl§?&%j S@atlid\Re ifcRRIE AR a3 solutions
entropy of a cyclic peptide is 'ower than its |inear
(Edaretvetes spluble)q dispergipnsod steglsaewlerg for éhﬁw@matanms pigyaration of
s%iﬁ]y [nj ée‘[aBE 8 §5H§ lolr &5 e%‘?&?l{ %g gmtﬂa%n]gﬁ‘st Jdﬁ]?lﬁstfaﬁ{)n %uﬁiofel éaﬁ‘lers include
anal og than for~an acyc I C ana ereb
physiofogical selirey bpgtefiostativi wadkir nGremopler Ehv OB ABF, é?a.r51ppany, NI ) or phosphate

MR RS TB D05 S b Bt ma e g b pufvid to the et

thatredsyhgtivgealilityleis ehﬁmdebd\étabMd@-thﬂdﬁﬂiﬁbns dfehaneRtiuft and storage and
Sld chain and the N- or C-term
Ef egtagﬂﬁt g-leszj)nta%}na% RREYHO Wogwﬁgnﬁmch aghagieria and fungi.

'Dl’(ba:laﬁﬁ:r cdal 1R dlsbivelR oPdiksteesh BéBurR k&Raihing, ft@xCB;kﬁﬁglel Wt6k, ethanol, polyol
| i near sequences to reduce their flexib

(Eonrepraplroieerol Reopylsns slxcomend ligid e«;lgftﬂ@flwé g%Yéglp #idele lfep.rand suitable

lﬁ%lré‘é thé860 TRe ﬁr%ﬁéi‘ fluidt t?%&f:@et}ﬁéﬁnt&@}d Y& ek B le, By BSuse 84 coating such as
used to increase he sel eCt|V|ty Of sone

lggithési, gy ﬂ@é@qmt@mnqemf dregequinoh gartie¥, sigsrindls qapeel] dispersion and by the use of
t
%%g%) i %rg\g:gm% L l\l%d%c{e}(%: c@ gfggx&n 0 océa!nl%@ @'feck}eg ﬁl}’] ganous antibacterial and

aglltiﬁm@ﬁiragm, for lekeanifle) $’altahen|smhtoe<vhmsa,nolophmuk: hsepbicacidgthimerosal, and the
I:I%f e(r: lr'l argys%agegclgc%%mg a%gtes %E]e.lh e 1301& uetd “E gxe CS@pqsgto i' {%_\ example, sugars,
dyahotsle such aohaiitod andveshitol; and soﬂfiﬂh chloride. Prolonged absorption of the

injectable compositions can be brought about by including in the composition an agent which delays

absorption, for example, aluminum monostearate and gelatin.

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

glycoprotein Iba fusion protein) in the required amount in an appropriate solvent with one or a
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10 derivatives, fragnents, anal ogs and honol ogs
t hereof, can be incorporated into pharnaceuti cal

W@ vposiosd ons suitable for adm nistration. SuchCT/US2004/019057
conpositions typically conprise the nucleic acid
aepibastidreqf ingratieitsenuneraid tbdye g requited fdlomwedrby Bleredsérilization.

cceptable carrier. used herei,n, .."pharmceutic I.b .
SR H Bl 1 B o ol PR ORGH Regveticte

@ataine Abssic disRpehIhadiunimd the reqhifed othegmgrediahts franittBese ahumerated above.

and antifungal agents, isotqnic. and absaorption
Iy ea:sgfeﬁ)& stgﬂ @Pgr’der%lﬁ)a ?l}ewéepﬁakgr’l Ofﬁrg%ﬂﬁgfﬂ?lg Fqgllltwnﬁﬁnethods of
RERFABE Bl tvhd RARL MdSteeAt drdRg thatibiadh foviRF b tBE Sctidé Bgredient plus
descri bed in the nost recent edition of Rem ngton's
oy 4 diaenel desiesl ingedien’ Sie, 2 predeushiokaride-flésrek sohtign fheseet i n
the field, which is _incorporated herein by reference.
ExamSirésogpositipap gengretly seckidgan igprt didyentoriap gfiglgesarrisy ¢ They gan be

i} i | NG€he SurdBLeBrlofd frerapeuti
Aor TR cobiies WP Rlpresh R b b, IO T Bl UloA Serapouic
adimpi stoattess, thezagtivarompaenderan be inebrpetated with ekeipients indagedin|tige form of

| sp _be used. Ihe use .of suc di f
s B PR ORE i BT B SR AT offer foruse asa
théehwash, whtxsteit comgahdin ths flaidyarciony eppiicd oally amesishedand

agent is inc tible with the active conpound, .use. .
SleenS pr e e oDy BT GRY CemDR R ARGt Snd/oF Sdjuvant materials
cati pp hRraet @g)yrt atthé Eﬁnp‘o@maﬂ.u MEStablas, [ﬂlﬂél;‘:] GapBdes, troches and the like can

i ncorporated . into the conpositions. The active agents
W B8 a4 &llerinedagicdirds OhRGRHIOh R BENIASIA p G RAgESuch as
thicRRERIESe 8d1RlosH) LBRMBL RN oFBIARY S &AL uBh hRard br-lactose, a

Li posones with_enhanced circulation tine are disclosed )
dipintegrating agent pushep el ackl, Bumogher oy staredin lbrigant gigh gy magnesium
Atéa%é&@&ot@@, Egﬁﬁang SN Eﬁéo?IGidesiﬁégﬁ dlokie! ass%\?egﬂaﬁ)iﬁg agent such as sucrose or
evapor at 1 on thod wt a liprd conposition
eothprii;oF afayshiog pheat sudly bafepbdrmant, rodil] ealicelpie] qr ozamgde flavoring.

PEG derivatized phosphatidylethanol am ne (PEG PE).

Li podonakninisizatior by indelatian, thegginpduinds e deliykred &f the édmysd preaerosol spray

' yi el . [ A ' ' ter.
o b A G A R
dionpo st 4 naboligf. the i nvention is fornmulated to be
conpatible with its intended route of adm nistration.
Exam$lygsmisfadmmistreiorofan adorbabs tranatiiansalion ghnsdemal means. For
SR5T5H uo paccb BRUS SabMAFEISR, gp  epemesod
t(s'(bjd & the foapulaiin) ,Suclf peBstEMiCeSEneraliykhofv@dh &k art, anfd include, for example,

m ni stration. Sl utions or, suspensions used for

5RO SRR ASPrEenss. Sile Sibet S5 1%%&@@5% i pnsmucosal
&@fniktiot 68 PehBookrPlikiRWAIRSughQRPR8 @Phazal sﬁrafé_ &shipRsitories. For
di l uent. such as water for —injection, saline solution,
trangdegmeli afminisystigne theyptéissogpgundp are foymyilagadiipte oinpents, padyss, gels, or
Gheals gg{era‘ﬂgf RESwn in the art.

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

suppository bases such as cocoa butter and other glycerides) or retention enemas for rectal delivery.
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synthetic solvents; antibacterial agents such as
benzyl al cohol or nethyl parabens; antioxidants such

w@go00agcosbi ¢ acid or sodium bisul fite; chel atiPOI/E§®N/619057

such as ethyl enedi am netetraacetic acid (EDTA);
buf f & SneSdnﬂiadla&n‘@ﬂﬁ aaiveTpompoundedre preparepiviis ﬁehﬁére that wdiicbrotect the

agents for the ustnment of tonicity 10 s .
SBwPwH a@ﬂpﬁ}ﬁ%@ﬁ%ﬂﬂ@% BY eb@ﬂéfes“ﬁl?—f‘%aa nE%‘@afla%s? fpjmulation,
nerhdin@ miishtOdhd RAGEShcariieRRd adliveR )9t aRd) | Bibdcaraaablel bwcompauble
sodi um hydroxi de. The parenteral preparation can

ROBERSES e bP Msedniyelypscathyleng Wgﬂﬁb@a@we@%wmgé@, B‘PIYSHHOUP A collagen,
&gﬁ)ﬁh&fés@l‘ss aﬂ%ﬁda&{l PJ @Sﬁeﬂ&s{}{n"‘i@‘gﬂb&%ﬂog BAGIRERH glaﬁ@rls will be apparent

mposi t106ns s for 1nje e use I nc
totlent Hiéllajuéoes. $bé mahemis can(abeh e ebme@ongmrublﬂ)eﬁrom Alza Corporation

a%ldsl\%%g %%a%rﬁgc e éjalsS 's lé) c1D x Iuesresns for?r nci]u%m[%)i (RS arge? o infected

preparation o n e SolEutPPons

alispith &ioﬁdiblorﬁbarnubdithésa&' eing lﬂﬁtl@dff)‘lcﬁh ﬂtd t@tisedgs Iﬁlmnrrtaaéliueally acceptable
carriers include si ol..0gi cal I|ne b cter i

REeLT efhe?ee%bmrfp acpENEE to pepofs S§ S‘}ll Shinhe af

phosphat e fered sal i ne

onpd e Rtenteoral s PPIF%tgr&EYY)“?ﬁ%}EW SRR i fopagg unit form for

¥ EMmidifdtioas YinFyrtdif @€ abbatd. tDbsapehsit Sorml ds u%dlsﬁerelﬁﬁ‘refers to
stabl e under the conditions of manufacture and stor

Rhpreicalbpsliseretrams Biled dowitagiosrees fonte s8yRchin hTdcriAg each wnit containing a

R6dekPRiRl qinBR AP LARB L&HFouRY @ﬁc@ac-tecpl@% FtbetheBdirbdBiapeutic effect in
20 The carrier can be a solvent or dispersion nmedi um

asenstation with thefresruired phippneceutigal eagrier. ei‘meqlﬁcaﬁem {askhe dogage unit forms of

|
tgéo( t §/1 %{;} éﬁﬁfeg Ib}é 'auﬁ"f cﬁ%éﬁf%@ 1?1 {t%)ﬂ the Lﬁ)gkﬂxg lﬂla?élﬂb istics of the active
mnpbummldlﬂlmalaéwﬁlar threpqutio pict fol hgnag{lmtvyzdmd tltpélmltat1ons inherent in the art
or{ac mpounla%nﬁ such 361 act%\ﬁ:rrg ng(buntla%or tﬁe tre%?r?en? P]f 1%di§1%§51!s n g such

enan

par tigle,alzed Dokhg.case ool snshs ar{%grtemp P58 gene

mmpm@m IGBmS thempy etactinde ddn)e;edwm subjest by, for example, intravenous

antibacterial .and 25 an ent f.or ex e .

b ie e iRt 213 et o i ST o by AR Separation of the

deiié fRf9$ %cxogaﬁkdmt:lh&dthla bde: thell:“]a[py RBdIL i &Sﬁﬁ:eptdttﬁ@dlﬁﬁhtc or can comprise a

agents can be i e | t he onposltl n, for

LR FRivase matgfy iy which ﬁsﬁw Y ehiRfo TaediihAlisFnatipgly. where the

SRfpRi &ne dARAySREbHIL BB %)R)Gh&i:ﬁ inth @bRARSGRhHIRSLNS, QN r@foviral vectors,

the injectabl'e conpositions can be brought about by

the\pharapeeytiGahpreprsation spoisripforpe on matrastls hiai repruge thg gene delivery system.

absorption, for exanple, alum num nonostearate and

gel atSusaingdretsesa nreparatinpscan 4o Prpaes ifidesires- §alﬁabiﬁefxamples of sustained-
R B RAQIeROR Pl AL oG ERFAONL: pvlers cfhtaining the

mt:burm whigh amtrequmrrc)mfthefoetnsﬁishamdtamlqshe gnilngy oranictpZapgdes. Examples

[.111089 PCT/ US2004/ 0 f
ozt%usf]ial pdislease énﬁ-[rrlrcg? ey g xofeséars Iéde?ge E%tr e)gnnp?eo P?lggl%éha'dg)flcyethyl-

ﬂqethﬁcﬁ'yletd) st @ily(Vingaltcotol), polylactides , copolymers of L-glutamic acid and y ethyl-L-

glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers
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General ly, dispersions are prepared by incorporating
the active conmpound into a sterile vehicle that

w@omAaiLr8 a basi c di spersion nmedi um and t he r eRPCi/U8H04/019057
ot her ingredients fromthose enunerated above. |In the
sucafas tief LISRRON D@PDGVWthﬁecfabre nfiibresgheep ednafos@iofddctis hetd-glyeolic acid

%ﬁﬁ%ﬁ%g% %‘1 gnii%}a @5%2 %f &' gj-Pm&Ygﬁﬁ)%ﬁcgéc'uﬁ Wﬁj@}ymers such as

equlehélemgpicbtu@ ah@ﬁ&tﬁﬁdcﬁpélydbhél Soid ampleasldist bPRdlecl@Tbr &@r 100 days,
ingredient froma previously sterile-filtered sol ution

cﬁlﬁ?’éli* Buskogeloralpase piopransifey Bdergiemwaeardsy i ncl ude an inert

diluent or an edible carrier. They can be_ enclosed in

gel atthsrhegpacgutical @mpé%h?i}séé%‘éftjlnPlﬁ‘¥6é ip a pprdainer, magl, of Aispenser together
VA RASEHAL 8 @Jguﬁslﬁ%{i oeutic adm nistration, the

active conpound can be incorporated with exci pi ents

and used in the formof 10 tablets, troches, or

MAROHsOF INFEBAHING 2PRAGENEE BF v £ BOLBLRALRSsIhePar ed using
a fluid carrier for use as a nouthwash, wherein the

COMP@Hened f thdvvdntibh  aGAKRJIRIT 1ﬂh$01fi’l%oaldh&6’nc@ b8h bibod B to a biological
swi shed and expectorated or swal

tistigrinrd bielpgicekaystom c Shpmethed @clwﬁwdwgg @geewlggwai Sftese a fusion
i
E b b i AP AR e sl e
bidlegi¢al Kesugan contain any of the follow ng
i ngredi ents, or conpounds of a simlar nature:
bi nd@he blaehceisan be for eraopley 8 tcakddyieeplatelet erl r@xtbloocgw&m The leukocyte can
I exci h r
te aaﬁ}?%glg&gftg 12 1s%g¢1at% ee orri} g?}%ﬂng %a%)g etﬁ{)lgélh% E’lgsgls %]%aﬁlra]l?sca% cfg a},xe leukocyte is
aFgrénuttugﬁb,, (lor nautrophﬂsbaaopﬂnl or @odinghil), aandcysuc b, mscrophage) or lymphocyte

R R ariPouFF BB et e Py e S8 g 0 some

e‘ﬁill)@ﬂlﬁ&ﬁts Othe leGlRAEGIBOEIpess HP2 thtdrbiaVed. M- 12 g REnatelif fhedduckocyte
per m nt, net hyl salicylate, or orange flavoring.

CFBrFSSSﬂ%ﬁqlﬁCE%F&%“Flon by i nhal ation, the conpounds are
delivered in _the m of an aerosol spray

pr es $diederledsd i éwe%wnwrg pithodt Owwn%awrépwsofg protein to a

b‘?dlbél@a@ tigup fnoeﬁﬁi)lb%ﬁﬁl systent]- The@n R iSMGdes ARlifeAb B®blogical system a fusion
di oxi de, or a nebulizer. System c adm nistration can

ralyseptide obifie invairipmire asapovat Sutkiagns thaiphihit adhseanee offthy protein to the

bﬁd’l@%icc*ﬂ"d gasal or transdernmal administration, penetrants
opriate to the barrier to be perneated are used

Int e P

knovm'?ﬁe élgfeaﬂjéaﬁtble %mbgﬂg Pﬁ%g& (e O%§%a;?‘%lﬁ gl%H croggl%:ﬁg}y, or ionic). .

Altegmgnﬂmbfabroianhrmmbsmraaplubh fordefi.er glevnhmpn)b The peosditt is von Willebrand

nd f.us El c]]> ‘?i Fr ivative Transnucosal

ﬁ‘&ﬂf HF%IP B § SRR ST PEORIEARHI% shed t hr ough t he use of

nasal pgsi tories. For . trans e

i e SRR bip BB b <GRiaplit sl AR St paggprses bologica

cofipOneisNé. 5P BELS;, proRing @arbobRIrstes, Bpids 61 rRAEE adids. JEREidlbdidal system can

known in the art. The conpounds can al so be prepared

BeRu {rhEvG 6F 1y Pt Wﬁb‘béﬁ’sfeé‘h es (e.g., with conventional
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30 suppository bases such as cocoa butter and ot her
gl ycerides) or retention enenmas for rectal delivery.

wa oD @804/ 111089 PCT/ US2004/ 019057 | n one enbodiUszm®nd/019057

the active conpounds are prepared with carriers that

wi || “pubdrart” i hrantcohpadashyddaodicil intadtidn of 4 Rikvaite ., rolling, firm
fromthe body .such, as a controlled rel ease

¥ gmﬂ?§¥F3WFﬁbWﬁ@Pﬁ@Png i npl ants and ni croencapsul at ed

del i yvery..sys . Bi pdegr adabl e, bioc ati bl e )
o et 21 S8 B et e Boctmat T L
BOYRKIYIE indBSart. ARk X)Q’!nﬁal(fé? :aésﬁys?f&’ Rtect ﬁiﬁ(ﬂﬁ%aafsgﬁ’}f/cg?rotein Ibato a

pol yorthoesters, and polylactic acid.” Met

birlopigal dissug aresiescsibechiniSunenstat.i JoRxp. Wlddh 1991 93A04s 2000, and peferences cited
hose.skilled . in.th rt.. The terials can.also,be.

BRREF RE bt el Bpding A GA T SPisB BeiER i oRing of a blood cal

dtasteia eeubiblogics tissus ®y al leg30 SMEI0YS USHEIIH, 5%, (9N o 95l9%g

| i posonmes targeted to infected cells wth nonocl ona

ant i bofieresicetean Mo 1o as@Bdet] gecwmylition of gbaer d tessihetlpidsiological flow
har.maceutical |y acceptable  carriers. .-These can be _ .

%ﬂglaavseawﬁ&é% FiGgn laoweﬂnﬂaﬂgf rRYGiRop 5T EiAtssand sheer peagitions.

Alhekdd€e @hlbe ddibrmiibd TOMBRaB Pl QBB Shily, FhudtontiridaBY, %?tﬂ%ﬁvazlytometry or

conpositions are fornulated in dosage unit formfor

winge ngrallglagtaflew ehambsiasgayd uni fornity of dosage. |

Dosage unjt form as used herein refers to physically .
di $esodrcdndghin e yentign agnaiinds af Yeatigplglelst acgvationassociated disorders in
S4By ifidiGerink &84 &) ec@@ﬁglo?i%ﬂy-&ﬁw Bbbdidc @owound gxereinafter
'Fredetenp1ned quantity of active conpound calcul ate _
Thegpaitic0.e Alteraatiyelyi the subjeveisalse adrinistdrddeane or more of the following: a

o T ' C ol iy .
RO BNl bl A 0 PP ARG Ak L EPElBfer e
lieperins); i ghycopmeidiiyiataetdgdnista nibpidogrel; tH-seladtp emelmntstsothrombin inhibitors;
Hﬂemﬁghgggccharacteristics of the active conmpound and

e partlcuf%ﬁm¥%erapeutic effect to be achieved, and

t he | Thw suibjtdt 0msbel ddethg Riarinal, telpe, aditiinan,Gf prit:outy) @lonsh, i dog, cat, cow,
such .an active conpound for the treatnent of

h9%%§i W¥dual s. The nucleic acid nol ecul es of the

i nventign can. be igserng into vectors and used as

gene FaRpicY eids €8 d A NS F 5194 Sf dha gycopiotsip Yog polypeptideand

deivhtwe! Rdrietts andUE /8 holYlogd MéreSX B RhBbodleD HERYRNBMESt the glycoprotein
20 injection, local adm nistration or by stereotactic

Topt] redxpefisles duseribe &y (el resleicgeidpencading a slybonreieindlem @olypeptide,
%ﬁ%@%vé’s? %g?r[ea& Ahalo §Anldq1%mton)%s GE6r Js'h%&%&} 1\{13,8 taQ vel N
an acceptabl®e diluent, or can-conprise a slow'release

mat r g L.Ch del j i | S, I \

e A B I8 SNSRIy B Sy R i
angptide toqaevelhignpr tdweggent. nTlzotisobdeo panrtec o ghvaseuddr icfnisgtion;

. g.,. . retroviral vectors t har naceut i cal . . .
sl R (8 TR U R ERRB PR o R pggsiaed wit
thfvenbgendisddsd, by e inpimy GhailingZdabflimibinh Afdds&bRAGEina) acute myocardial

rations can be prepared, jf desired. Suitable

ig & 'ap,ec.golgap V@ﬂgsttgqolqgagls cF))r arterial thrombosis.

The invention will be further illustrated in the following non-limiting examples.
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rel ease preparations include sem perneable matrices of
sol i d hydrophobi c pol ynmers contai ning the antibody,
wokioghirwsd ri ces are in the form of shaped artiPBCBEES2004/019057
e.g., films, or mcrocapsules. Exanples of
. ¢ heGlP 53

Plave ah ihsorpmlt yele irethgombin binding but is less

h‘ArP S éf»xanple pol y(2- hydr oxyet hyl -

2 HEPEpol y(vinyl al cohol )), polylactides ,
copo ner.s | utam c aci and
ol Ut HEFee ol il el ol prbiment G o gt yWE and theombn
WRALRAB By fyRiink Fesﬁﬁés% gJ)s)(tfo% b6, 894, AnPERIL YRS typkd oMEPTba-1gG Fe
2004/ 111089 ° PCT/ US2004/ 019057 sSuch as the LUP
fEPOIroTins( rchmpeewﬂlabvvédmp@ ﬂlwprhéPkbg sepupesetisioh pradt with the M239V

QTSR ol iy SRR Do BRSNS G o e

1®oteins asre pedduyddein €hiniestyHanite Oatug (GHO) tetle fthéh isolated by Protein A affinity

cid-glycolic acid enabl e rel ease ul es_for
sy syl onsaaes g pgas: Pundizetly B Blsb, siog potins i
WHIEH 1he bulfatibR stRe varkd FronP) HEwab abBRraeut i cal
conmpositions can be included in a container, pack, or

di spensshg fARESENSms tMHR WINAT Bbtadih P I\% fo@ktact vWE, and to oc-thrombln was
adm ni str atl on. METHODS OF | NHI BI TI ADHERENCE OF I'N

Kapjnef oEponrfasbsmon resepande BitGrrodhe i nvention is a
nmet hod of inhibiting adherence of a blood cell to a

bi ol J@P & ¥jand 2V pelypentidesbopndwisly bigrificanily highar afffity tethndd domain as
h@% Wg&&s.bﬁ“ﬁ! P\QMV cM e@algéjﬁ# g’gd glgmﬁcantly enhanced
e o0

polypeptld I nvention In n nt su
c"tfﬁmtyrﬂqr intapt \éMF] elagive to thé affinlty ofstie fueiloh pioteirt Wigh the wild-type

L0l Q cell can.be fo
GhBSRUETe & Th e B s o0 e @R PR 4 T LRE G the Kator the
Haﬂanabﬁa@%ﬁ fﬂoﬁll.llkle(h;ﬁte 28haM fosfullppatated td)lﬁonadﬂllfelfadi 3gfokos. GBmdmg of
bjgloglcal tissue. In_various aspects the |eukocyte

TR G BeyP gWF(WaSélot detretrd g imithe saipg eBdHions, gthich Hdicates a Kd > 1 mM.

Vﬁﬁh@ aRishkatioNBRRGY ter, (v, £d 2V BE hORBAASE with ol IR Eh&ee in binding
T-1 ynphocyte, " B-1ynphocyte, tunor

P donmi e ety @@wlwh@GPPo?at-Igr\éVF fotdrdction exdtibijed slow-on/slow-off
lﬁgﬁs g?ﬂpl%qla ﬂ?&@ob{f h&i\faﬁ éq%SKde Xﬁ)EﬁIS Xgi% 3 571, respectively).

ocyte

ex pr §3rEP 15 I?gg ne%:ﬁ({)bdlg fbg%ﬁ r%o'%lco &S, thecr)n(ljﬁné afhmg/ I}Ehe fully sulfated

i nventi ons a

196f01tn€toﬁh1bﬁhbﬁl wddi~d0oofgiddaghet thes thet dfrmeamauﬂteagso&r@hl (Kp of 0.5 pM and 40
system  The net hod incl udes addlng to a biologica

%Msrﬁm??‘favems?% i WElingiag. hrefylly sbfatsfl mofrsulpsiyera enlyr-4 faldgpore active
tﬁﬂp&lg tinstifibd obRHGE tofh hidBB (I, 2601808 Lr P b VIR sulERE S8 - 521 nM for

o the biological tissue.
lV 6-0 sulfated). The relationship between sulfation state and binding to von Willebrand Factor and

binding to thrombin was also examined.

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

The animals were housed in individual cages at room temperature under a light period of 12hr (6:am
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The protein can be nenbrane associated (e.g.,
coval ently, non- covalently, or ionic).

wQ@\doenn@se vel y, the protein can be in a sol ubl BCT/U82004/019057

(i.e., in solution). The protein is von WIIebrand

Fopm)ot outtihstisrons animag it dnd vefe movidustantei tabbiatory ﬂ)ﬁent chow and
&éﬁeyf‘cﬁ gatztg;{eznr ?h@@g%%rg)m%%:& aitegil){o&%{pnia\% e I%Ii]]}rlﬁt%t?ﬁt geas% three days before
thegse, ceI |'s, proteins, car bohydrat es, I i pids or

nucl ei c acids. The bi ol ogi cal systemcan be an in

Vi vo,GRI%-Iy isa:@lmdmimsﬂ‘kztwmamm Eail veBOb ISR Yd6¢eliids8On the day of the
PCT/. US2004/ 019057, here i.§ neant to inclu ny )
BiPGHY %@&e’*ﬁe?ﬁ%*rtaefl% SO 30 iR vath o -ay St?R?Pa?fHéa I-co syringe

ﬁmerdrmﬂmari@@lbmﬁ& 6.9% safiRORds attachbdiothinlwa ing }ugﬁlmwetﬂ @fheter. Stock
of adherence of a blood cel| or protein to

GP5rls grssamplei vins ddutechwith isotenis P eepling pndgvas sémineredaianlivated doses
#nh Vtohﬁleq{f 01T Ber 189 BR08y wi %ﬁﬁbﬁsangﬂl@r [ @ e NG PLOROAY The catheter

of coprotein Iba toa 5 ogi cal tissue are
@s%ﬁﬁﬂﬂeﬂth $2 81 efalinet Terd minugps afiex phe ijeetion 1@ ratO8er Gujoved from their
e I riou
1?08% cggéan%%t\ée% %ﬁﬁ?ﬁﬁ‘?’mg tte%g%u_)é ]h'gl{ adl al,llé i‘o%l}ﬁgsr gped %ﬁf the tail was
trammctﬂdtu&ng B m:ton’iﬂacbfanditﬁeltaabdasapicldy immepeding N300mldeaker pre—ﬂlled with

| cal sue b st.. 30% 50% % .90%
Qi oGSt R, Sl Heling s 8 Sbiied 1 osiod OF fime from the
saheli thd 11 bREIGY ©bRpleRly deRB DI biBaind Ry fd-B1k&MH Cikhif BOWcond once the
condi tions, including static conditions and seri al
biprsinecas sterpedy AE"thSF’ilchfébﬁneX@PF@’a‘fnt ébﬁrfétStWeéer@thawed by inhalation of CO,.
Adher ence can _be. determ ned for ex

col orAerstéall hlfgﬁdms|a§§ay:dﬁémwte°afpllwnw M dvecf 2B0netley bleeding time of
Blr mitgled g/aé‘de%{e@ ] @broRlvatigned 4 av% %ﬂ?%g RS ¥or 2AlB§egd1ng time

i ncl uded he i nvention are net tfeati
ipprgased eqtheelﬂfaw stegeningrsesed kot e\dtexdubée@dldenme s lenmmuqsect
by adm nistering to a subject a biologically-active
t her dpesstdeie dewpstratn tha hdfatimelfxseyrole inthenmzhie binitipg,)but 2 much lesser role
1@6&? %ﬁ&lt}% ?o%le}/eltrg%e %ullltb L& stjt_%cla s%g%{'lcanﬂ%l atiee ys: St r%etg)loioré}nomgm. The
sdicidorh@spif GPlIBO(,—ﬂ'@lﬁﬁ&lh@W(ﬂl aebisth KX@S gk@itéﬁﬁiﬂ DRaAkresbRAper GPIbo—Ig. The
| ow npl ecul ar wei ght heparins); arotein [1b/T11a

N\

ko RipI IR interagiion dypieth: mase sufilivg ﬁOﬁh Plhed g pulfagion state compared
\R/ittl{ fBQJH oﬁhﬁt‘ﬂc#}l éﬂﬁeSCysZ@fp@ §2Q§ R:'ESP ‘3_Jf @Hb&, \%Hlﬁﬂ Hids V%.GT hese results
?ramml , €.g., a human, a

can
1pdlpertathe1; thﬂﬁBR)& contaml$ twto@nctmaal],y disvinguistable sehdopiagps: 2k for vWF binding
a{ﬂﬁ Fg% . include, e.g.: (i) any one or nore of
/1Y %’P gba pol ypept i deand

Example 2. Cys 65 in GPIba is involved in aggregation

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

inaccessibility of this Cys residue. Ellman’s assay and preliminary native peptide mapping showed
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derivative, fragnents, anal ogs and honol ogs thereof;
(ii) antibodies directed against the glycoprotein |Iba

w@eiogpepsd des described in (i)and (iii) nucl ei BCHUSIIO4/019057

encodi ng a gl ycoprotein | ba polypeptide, and
tapt thieveawadswne snodtfoatdgomeant Cys6 andewryst, ayes awswmﬁmh@mé@fposed thiol

C
PRI B R o5 B PO o B st
aggmgdtide madexaiinednmenabl e to prevention or to treatnent.
The di sorder can be, e.g., vascular inflammtion;

at he Wiea IGPIIbs sanple ®ad tresd st 40€Cdor, 80ding byl 25% Wi toedl pioeth formed

rest enosj s and/ or acon ition a
%ﬁ?@ﬁﬂ@ﬁh&%&%@%@ﬂ@éﬁd@mb A o Ssﬁ%?aﬁfd?\ﬂgygqaéﬂrr@enmﬁlgaﬁon
iRdGHdiahA ML AgASE A 18 R0 BbRAWME bQatOSRAFERLed, alkylated Achro-K

i nfarcti on, Stroke, venous thronbosis or art eri a

pepiidsiapif e agpregatassbowdddhat e free EéS'PW%IWEg pentide €84 peptide) disappeared

s o Beb A el BrUE S IR R g S cotaning eptides

Eowonﬁmm&e sal¢ bizthé Dee Qysdy sgeaepation) dretGinibo lsmhpie was hdfatt-strdssed inlM

ortan r.v
GRe i g B S it P uF Piesiebt [ G pe proten
strictire Ry th B 16¥kenad) Ghdrdby @Rishg thuetfiriekai6s Lahd Aycelerating the
tyrosji ne_resjdues at_ positions 276, 278 a@({j/ or. 279 of

agretiopyHste G seggepiibet gader dhesseopdilippiihy,fes Gysesidyesgibe involved in
agbefutidnW | d-type hunan GPlIba sequence; a fusion
protein wwth the M239V (1V) substitution, and a fusion

%_MMMQQ B tE8in B3 Hc\FR %\ﬁvp‘éb@@ itution.

protelns were produced 1n I nese Hanmster Ovary

( CHORyfighde Sfor AR ihiSRE@ad RN PCPIRI fsibh AlofdidWaidnts and vWF

chr omat ogr aphy and ani on exchange chronat ogr aphy.
Polyirentidg evgs xemisedof the fusion proteins in which the

sulfation state varied fromO to 6 were isolated. 10
Bi ndiTheGBibotthsion wrofetrvasiantptesthdinglngedV, dUn&Vrﬁ\(/@ﬁ S, 2V@FF, and a

i nt gct VW a-thronpin. e i ne

ol et iR T o Bl o piat e SIS g Ko proten, 0 v
pBpyREp hicdes: Matielehant ddntrSl @hipkptida i mFd)ia @R SIL-lafubibinproein).

to the Al domain as conpared to the WI pol ypepti des.

The AMusitslpaypeptdeyd e piittdl 951ypdpﬁdb wixaeel Wity Riokdi Arepharose beads,

ffinit [ intact relative to. t )
Vg*f“%a‘?ﬂ“fl todhe WH%““P%’Q{’@W ra?lsffeé R IR P{thg%miso the Protein A
SePhReke BEAN MRELINET and \Becitifholtded Rioufive3-834 MALA@Re gel. The gel was
ranged from4 nmto 12 am_and the Kd for the

|V
theriparnoblatrgerithra Rokicional atbedy %Wandfﬂaﬁr anfippqydetected. Gels were run

ﬁﬂérflﬂjt'helgdlfc r&ﬁ@nﬁyieﬁﬁﬁfgdcoh&ﬂgl%r e ﬁk%&é@asq;erformed twice.
-type ba to VW Wwas not det ect ed under the sane

C 0 n d 'ﬁlé R3ets o‘f‘ainﬁﬁg kel GREeS) ﬁaéﬁ‘?en? orto MMt vWF fragment are shown below.
vWF showed the strongest binding to the GPIBa variants 3V and 3V/C65S when assayed under

both reducing and non-reducing conditions. Strong binding was also observed with the 2V variant, '
while comparatively less binding was detected with the 1V variant and the 2V/FFF variant. The
GPIba wild-type polypeptide showed weak binding to vWF in these experiments.
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Varying the sulfation state in W, 1V, and 2V did not
correlate with a significant change in binding to Al

waelorvaitmogy intact vVWF. Finally, the GPlba -I| g-RU¥US2004/019057

10

15

20

25

i nteraction exhibited slow on/slowoff 20 kinetics
typi cal of a hydrophobic interaction (Ka and Kd -

FO5M-Isl—and—10-3—s—Ir—ragpectively) Far
' 2V/FFF 3V/C-S
[ ba-1g239V and GP | b-19g2V nol ecul €s, the g?ndl ng

ativk Ki Sin@Conddd@K L MY Y $UBEBAGE] 19508607 (M LB +@NT[OTIER7 | 1.5E+09
was - 80-fold higher than that| of the junsul f atjed

i| SGF Binding CeampKa 86 M ahd720807 M F@&s{¥ectt | VEH) .| RIEOYWE  1.7E+09

hindina the fullv <l tod mleculeoc Mere anllvy 2.4
-ty T T—otTr—y—oth Tt C U o T o OO e TS — ot A= T

J

fold nore active than the unsulfated fornms of both
mutants (KD = 3.4 - 15 nMfor 2V 6-0 sulfated, 113 -

g% al{l] egz% %ilthbiﬁB Oo rlélgtl?ilfg on tﬂt Ln nSh: P
e#vve@nﬂ%n%a‘ieﬂanﬁ—gﬁimﬁg—{zg—wn&% ebr and

Fact or. < RENgL

tail b?hgglg}“ﬁgf%%‘ﬁlgg’?‘%}fgaﬁﬁ1m‘h’igél é‘ﬁ%ﬂ é€°%?°§a‘§ Bhery

( Taaahosis i, vivaes @m@e%mmdww@ﬁ@b%@& oltTital. Aiicnlatian 54:365-
es 9’%qg€x%9|%gd V\'l“ﬁel}us@od lﬂ&é’”}ﬂ{clu}fgla V\g&e(ﬁg \pi% t{nl:] bstltutlons G233V
veridor ore arrivi gp house

i K@37N ashd AM238¥ gedtivato thommng @wbeqtanqgmésmdiéNOal i ght

period of 12hr (6:am 22 WO 2004/ 111089

PCT/ Usdowazl dops 0B 2hing@0-3h52. are anssthetizedswith spdiusyngntobariitep(BOmeg/kg i.v.),

f ﬁﬁh irft&b)(te@é}fa v%ﬂaﬁed%@%b(gﬁ‘ gir MAAQ%Qat&abQI{oﬁg Qfd)értér%g@ameters are
chow and water ad |ibitum The aninals were

agleradnelbe Beartds apa@mhe%x/\kfé Forapcspmpathtough the Bk intepqeptalgpace. The
dB¥RalffQE SpenddHBd WitGed FleRrdubd SBERD Broddbh @ﬂa@ﬂa %ﬁdu@ﬁlsplacmg the

and rat Tail vein bleeding procedures:

t Rt best dep phfpdeft cipmdiex em%qaaﬁrtﬁly Sy e rzelafe%%qan F’E‘ dyppmic LCX

t bl AR )coMintidhsi@ mPni@Yd &t @q)%lﬁsoalaﬂulﬁas@me Bo® prdbBgleced rox1mally on the
filled with sterllelsotonlc 90/ al ine Waseﬁttace

t 9 Afien A st lqaﬂbn ITCB% |tt§rency)é‘t}eh %¥%¥ isi y squeezing with a
CRédiostag Al sitic A6 iVRaced distdl d oWrI@rﬁlg 2 Qteanf ﬁju&dg%othehum to

sal i ne and ma dm ni stered .at__i ndj cated ,doses
v 8oy a@foxgnat -gae}] Vepss: stfa‘ﬁflﬁ) é}gvn %lgiog ﬁ?w g?caea%leﬁ &Zﬁlé)r %e blood flow
afsresdired Yy@hakingdhe cohsirintd ekdislddge agpdehred glkiteletdeFhid dettsd3e shd restoration

] S B e B o B RSO SR P P g sdmiistering
cdgecsadiadg. were gently put into a restrainer. The distal

1-2 mm segnment of the tail was transected using a

razor Idredieg amantsteé3Y asstltswakiglen bloéd Jow. iftesegenilts drrongirate that the
3 otoni c saline
(?ngn%ggg(%ﬁ?%nsgg}%g ﬂh}ﬁ:'n%gs é/\flﬁtéﬁta|n]l(rﬁriea91\1%%1(%3?def| ned as the

period of time fromthe start of the tail bleeding to

conpl etely cease of bleeding (no re-bleeding within 30

S g Aiple NGyt WPeatBbiR BEh BibilREwitE bORRAHIe-andiha R -BT-clevated
t R0t @l ihfiBdtion (NSEENI®L S Wer e eut hani zed %y i nhal at1on

of CC2.

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

intravenous bolus injection (10 mg) to a patient with unstable angina or non-ST-elevated myocardial
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30

15 In the rat tail bleeding assay, 10 m nutes
followng an i.v. dose of 200ug/ kg, bleeding tinme of

WO oon/1miosut es was detected in GPlba variants waTus2004/019057
sulfation state 0, 1, or 2. Bleeding tine increased

iArchOENSIEMAD.| QReafthdit Qith HeVEARE SnblRdries tABAG: IISTENINOhe ristocetin
time was 10 m nutes. These data denpnstrate that

indycedplatelat aperegation apgy RIPA) ispseskpimenBer{dRThde aghivity-a nuch

| esser role in vW binding. However, the sulfation

state significantly affects binding to a- thronbin.

The 20 stoichionetry of GPlba-1g binding with thronbin

was greater than 2 a-thronmbin per GPlba-1g. The
ExahiplOTOC éin 408 of BleediA€ tim@$usite doisillodol #h dSEPIbIIWéEr GPIbo 2V /FFF
vakignésPl ba-1g sulfation state conpared wth the

hyrdophobi city of the Cys208-Cys249 | oop of GPI ba,

whi c Thbéfidson/dEedinpltsewdsexathined byt cotlipadfgeblediitg tinhes in rats treated with

LRI 2 ViR v et s ot CEiha 2S7AHES Bieh e fispmbin binding
daknding. 25 Exanple 2. Cys 65 in GPlba is involved in

aggregation The crystal structure reveals that Cys65

GPhe &PTog Vatipitevhs pdministerad Rpraverpugly twr heursy/aftey adraigistration of

| abel i t b 5% Wi hi ol.- L "

RS BB R S e D Bl B VR vz
GRIBLZ®290 EPIbal2y/290, GPibs 2VPS0/FES (100 encgfkl), BRNGRIbAIYA2P0 (50 mog/kg).

T T Rt U R ——
180 b &tk r&me. Cys65. However, even a very snal
amount of exposed thiol could form.internol ecul ar

di suBlqedine Hipwdacrenned feom & & anteigey (@galiia frts tested vdtheclepidogrel alone to 24

il s Bued o ARAA GG B O B E B S R o pleing e
ibgeatd torldVeninuttpinmetd trefedagitr Byatede of THREbaZJGRYEREEN = 6), and to 19

wer e reduci bl u St S  ytical .
b R Pt L Pt o SO0 PYA T THA0RGEh o sy horte bccding
iR gRbbEdrasi if bihialstede BliddE dod tHeEHtuB L gV /28b/RYF ad @fhpared to

Achro-K peptide nap of the aggregates showed that the
WW%%S@V@UQ%E?EPﬁVﬁ§Oﬁ@EPFde (K4 peptide) disappeared

in the map, which might forma large peptide with

anot her K4 and ot her Cys containing peptides. To

confirmthe role of the free Cys in aggregation,

. avisom ol hntiy Yy ht npiisulfdted forms of
cemubinsg sphublecGRiba chinsdrayin azgyine gwidelonf cotonatyhatery thrombosis
presence of 1M GHCI, the protein structure is likely
to be | oosened, thereby exposing the buried Cys65, and
accelTke Hgand dpintdiveg capacity and anti-thrombotic efficacy of a non-sulfated recombinant

human GPIbo chimera (GPIb-290/2V/FFF-Ig) was compared to that of a sulfated recombinant
human GPIbo chimera (GPIb-290/2V-Ig).

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

N-terminal 290 amino acids of GPIba with gain-of-function valine substitutions at positions 233 and
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aggregation. These data suggest that under these
conditions the free Cys residue can be involved in

wagguagas? on. Exanple 3. GPl ba fusion protei nSPCTYUSZ0a€/019057

10

15

20

wi th vWF pol ypeptide 15 Evidence for a direct

interaction between a GPlba fusion protein variants

and VWF pol ypeptide was exam ned. The GPl ba fusion

pPot: Eiseel 10 ahina'mlsGk Basdogyin, GEThgROQ/ 2V FFF dg/waspgneraieg hydgher
2\hskingRinek t?rosﬁ{@xreéﬁfég WWZ?SCMWQRQ&I%}@IaIan%Q{oreﬂhungte sulfation.

reacti ons i ncl uded am no acid | ba protein

VWF NPRIH deglRticH Q@ﬁz 18 khdudell 81 BMANhjuGAPthE Rl fl

pol ypggjtcl de 27 r;Fc? 5?’8?1 1f eus%,on pr%?’el n). chcum % cotonary
f A4SToR "‘B‘%ﬂhf‘/ﬁb?éﬁ prelg énoasrel&a&% Fenonasnploosiila ves couigneysly ggnitored using a
Wpérfvadliied @irdolc ROPHED e RRPAR bleclihig fihe RAUNEsS ot A6 surface of the

i pmunogl <I)bul in noieties of the fusjion protein. Protein
b BRAFICPPR bp HengGpiamAtedoutiag drgscy Jhe Blesing tipspeolengttioa geused by

?Il_ Blfafb eed ﬂoﬁﬂiﬂ%ﬁ@bakﬂﬁlﬁtﬁl@ ki'aﬁas%rsﬁa/%ﬁh_ ﬁdlrfg'rﬁlQﬁF ‘tlﬂéeﬁln? gbdel. Platelet
t hen i nobl.otted with_a pol ycl ona

aﬁ’t"ﬁ‘%&dﬁlwﬁé ° blggel b bespgn R 2HATBG @y i efiedeapiont dpladts\fagdgl was

I didasutéd ath a Pttt PGt Aglyadd om@rFAL®dyCi ng condi ti ons.

The procedure was perfornmed twi ce. 25 The results of

bi ndi nithe binding ebitidl o AGPIb&-AYIENIg At GPD)OJ—Z%QWFFF%O vWF and a-
fra nt are.shown bel ow. _.vWF sho e stron
R, oI5 YA e P VR BieEre 3o Bt elow:

assayed under both reduci ng and non- redu0|ng
condi ti ons. Strong bi ndi ng was al so observed with the

4 | d.”l VV”| | e Cdar L | eSS Ul 1
Ty R AT T oS O Binding

B WA W 1 d-Type |Bgkyfept | de showed Wegdg Ry mdi ng
to VW in these experlinments. 24 WD 2004/ 111089

CPIIBePY4E 019057 TV 3NV 2V FFF 3V &S | Y8
Bi ndi ng Constant (KA, M) 3.6E+07 1.9E+08| 1. 5E+09

9 GhEt e 2V P9 VW |Bnaing Constant (KA 3sMywm 7. 7E+07
5. 6E+08 1. 7E+09 2. 4E408 1. 7E+09 Exanple b: In vivo

inhibition of repetitive coronary artery thronbosis
The ability of a fusion |Iba protein-imunogl obulin
pr ot ei Theeffect mhinblitypecm(mﬂm}gmaastomwocdtihﬁmm&hmad Mateletaggregation

B AR FOES U Mok 5a BRSEHRJSSERLEOAY, 63 e 0y
Tl@ﬁd@%ﬁﬁf%ﬂ@ﬂ‘d&i ncl udes a GPlba sequence wth t he

substitutions G233V K237V and M239V relative to the
am no Hieidese seprienef P22 Ie 240 angl GPIb-290/FFF-1g (“FFF”) in a canine

Folts’ model of coronary thrombosis is shown below. A score of 4 was given if CFRs were
completely eliminated, and a score of 3 was given if the CFRs were not completely abolished, but

the coronary was able to spontaneously open.

yAY Response BT FFF Response BT (min)

(ug/ke, iv) Score (min) (ugfkg, iv) Score
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10

15

Mongrel dogs, weighing 20-25kg, are anesthetized wth

sodi um pentobarbital (30ng/kg i.v.), then intubated
wapa4nernsd | ated with roomair using a respiratBCT/US2004/019057

Venous and arterial catheters are placed. The heart

'S gpproacheg ) 1 €T Tophoracot onysgt hr ought they @jshth 24
i ntercostal space. {The 10|pericardiumis ppened and

SUT{foed TO g gyound ggges 1o prqyhpde a cf adigphthoul 53
di splaci ng thgé‘)ﬁeart. About 2cm of the |eft 9
crrcunfiex coromary artery (LCXy,p§ 1 Sofaf edy ABan d37
dynamc LEX flow are continuously nonitofed usi 29 jh
periascutar ;i Aragor _ﬁsfi OW PT ORg, phaced pr Y352
on %Ohe art eértglﬂ./i)Afteriba stlabi li zat1 on per od,%(;sﬁz
endottet—tmof —the LtCXTs i njured—by squeezing—wtiha
henostat. A plastic constrictor is placed distal and

overlying th rea of injured en j to

o o RMA st S e B o DDAk Snd G002V /FFF-1g v
alkb epahihéddw decreases to zero, the blood flow is
restored by shaking the constrictor to disl odge
aggregated platelets. This decrease and restoration
of blood flow aret ERs . At east five

oo o-of

ernmed CERs. S
cofdecut | ve &Rs arle Mecorded priF6F to adpini sBEring N
the test|drug. I|ncrleasing{anounts of 3V results in

edtwetv) b| Aot 8 | These resul (& eldnst r atMeaESE he

20 fusioh olvcoprotieins inhibit thronbosi$-in the

ani®al npdelT=Bandl e 6. I[n vivo PP eat nen{ o334 04 6

subhiect Wwth of undtable ngi na (IIA) or

f
I

noR0&T- e[ evhé €88 mjocat di Al i nf ar89i on (NSTERMPYEDS A 7
¢

CPIBc -10 variant accordinao.to the invention is

adAPi st br e®94d-la flusibn groteinBY a singl e87+0.7 7
intravenous bolus iinjection (10 ng) to a patient wit

unst abl e angi na or non-ST-el evated nyocardial 25 WD
2004 . ' ' . .
20048108 BT SRR A TR T o
INES mhddel offveronargtilocbasis (yaxidudeX blobdt el et aggr egati on

assay (RIPA) is used to nmonitor GPlb-1g activity. 5
Exanpl@ 31s a Ganipstowdgriniobitibh efgdatelgt finaies bySPHR0/2V-Ig and

CHRP Pl o8 i Aot ehiorieey Suchorn by SO 10

bl eedi ng tipES | d with. i | and
& b5 s gt RsBansp S Bt YR B OBl o Hlptanines
de@edses VWB NI donhintdhdige byl-03-Sbldes theseraudisPhixbalinadsticampleisBSabrogated

ﬂgrg%ﬁ: bzl%q?lg; ?gﬁﬁ%%}é%%ﬁjg%mgc\g\ﬁ)strgt% raSSOg/of éegrrease in potency as compared

with GPIb-290/2V-Ig in cyclic flow reduction, bleeding time prolongation and ADP closure times

assessed using a PFA-100. The prevention of arterial thrombus formation by GPIba chimeras at
these doses occurs via inhibition of the vWF A1l domain, and this activity is independent of a

thrombin binding.
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cl opi dogrel (4.3 ng/kg, po). CGPlba variants tested

i ncl uded GPl ba 2V/ 290/ FFF GPl ba 2V/ 290 GPl ba 2V/ 290
W@Rloba1@% 290, GPl ba 2V/ 290/ FFF (100 ntg/ kg), BmuUsRboen90s7

2V/ 290 (50 ntg/kg). RBT was neasured 15 minutes after

adm ni stration of the GPHEREMBODIMENESOr seven

anl %&?@&@a&«% s tge%gle;ﬁnheff aéglejtmrm%%%&netgﬁhqgaglgg cllesgrlptlon thereof,
tﬁerfé@*g&ﬁ wesbﬂﬁpt&hmhéﬁ&a% iIRbeACartdhol Amit MeNUS R Df tHR 1ﬁ\%§1§on which is
treated wi th cl opi dogrel and 50 ntg/ kg of | ba 2V/ 290

defined by fhe spprecd itherpg clqumé r Pihseerpeds, advagtaggspandarodifications are
. kg of GPlba 2V/ 290/ FFF (N =
3 %§%§%%%ﬁ?%&ﬂg@hﬁ@ﬁﬁ%égﬁgé rats treated with 100 ntg/ kg
of GPlba 2V/ 290/ FFF (N = 7). Thus, a shorter bl eeding
20 tinme was observed in aninmals given twi ce the dose
of the GPlba 2V/ 290/ FFF as conpared to animals given
the GPlba 2V/ 290 variant. Exanple 8. Conparison of
antithronbotic efficacy of sulfated and non-sul fated
forms of 25 reconbinant soluble GPlba chineras in a
cani ne nodel of coronary artery thronbosis The |igand
bi ndi ng capacity and anti-thronbotic efficacy of a
non-sul f at ed reconbi nant human GPl ba chi nera
(GPl b-290/ 2VI FFF-1g) was conpared to that of a
sul fated reconbi nant human GPl ba chi nera
(GPI b-290/ 2V-1g). 30 Sol ubl e reconbi nant GPI ba
Chi neras used included GPl b-290/2V-1g, which consists
of the Ntermnal 290 amno acids of GPlba wth
gai n-of -functi on valine substitutions at positions 233
and 26 WD 2004/111089 PCT/US2004/019057 239, fused
to a human 1gGl Fe domai n. GPl ba-290/2V/ FFF-1g was
generated by further substituting three tyrosine
resi dues (Tyr-276, 278, 279) with phenyl al anines to
elimnate sulfation. Cyclic flow reductions (CFRs)
were i nduced by crush injury of the left circunflex
coronary artery in anesthetized nmale nongrel dogs.
Coronary bl ood fl ow was continuously nonitored using a
5 perivascular ultrasonic flow probe. The tenpl ate
bl eeding tinme was neasured at the surface of the
i nner upper |lip using an automated cutting device. The
bl eeding tine prol ongation caused by sul fated and
non-sul fated GPl ba chi neras was assessed by using rat
tail bleeding nodel. Platelet function in whole blood
before and at various tine points after treatnent in
Folts' nodel was neasured with a Platelet Function
Anal yzer- 100 (PFA- 100).
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10 The binding abilities of GPlba-290/2V-1g and

GPl ba- 290-2V/ FFF-1g to vVWF and a- thronbin were
weraknatoed in vitro using a Biacore assay. TheP@EES1004019057

are presented below. Mitant vWFAl Bi ndi ng Thronbi n

Binding GPIb wild type 266 nM 0.76 uM GPI b-290/2V-1g
WhatibtBingd iuM GPl b- 290/ 2V/ FFF-1g 15.4 nm 35.8 uM The

effect of wild-type, or GPlb chinmeras on

r i\tl\ﬁ?&: ?rtﬂ nﬁ’l cé%%ﬁ%ﬁg ir%l'}nnlgﬂg geg?wglecﬁnwll%:g% %?0@5}1%0 acid su%stltutlons
c(eléﬂ@ﬁi@ﬂ insestiofleRitiv o \Whind ARl 2229 0 2V¥umha GPEIbrotein sequence (SEQ ID
CGPI ba- 290/ 2V/ FFF- | {%d The dose response of

9

X1 whypinsaid golypepts hag aleasbons.asnireiested fromthereryun Gongsting of
canine Folts' nodel of coronar%tthronboms i S shown

beI ovewe afify binding 2o glal thiopmbin eftiggrirdinginedo a %ﬁmebyl gfa
tﬂﬁtcgﬁlx r1 9 &Bﬁad‘%é ugndc%gSEQ\fﬁlN(b: . the CFRs

not c abol'i's 20 the coronary
\&ggpgﬁgg a %HQI{I ﬁe?aﬁ?@ %Sa{gére €IR§ Ofg lgﬁ%ﬂ ?xtpﬁgl E e amn;o acid

Bqemee SFSBOPNOL, 411089 PCT/ uszoo4/ 019057 50 4 (6/ 6)
2.0 50 3 (3/3) 2.4 100 4(6/6) 3.7 100 4(3/3) 2.3 - -
10 - 200not¢B¢BpsiQanbe t@Otedlysts tyn 4 PoloEpEOcPBABY the.amincReid sequence of

%@% %j??dl ng time prol ongati on caused by

2V-1g and GPl b-290/2V/I FFF-1g was al so
exam ned: 5 2V BT N FFF BT N (ug/kg, iv) Mean ( SE)
(ug/kg, iv) Mean ( SE) 50 3.1 0.6 8 100 3.3 0.4 6

100 42 6[%'6 %ol?pe%gge é‘f‘c?aimq; gzhe?rein said first polypeptide has no more than 15

substitutions, insertions, or deletions relative to the amino acid sequence of SEQ ID NO:1 or SEQ

15 IDNO:2.

3. The polypeptide of claim 1, wherein said first polypeptide has no more than 12
substitutions, insertions, or deletions relative to the amino acid sequence of SEQ ID NO:1 or SEQ
ID NO:2.

20

4. The polypeptide of claim 1, wherein said polypeptide has no more than 10 substitutions,
insertions, or deletions relative to the amino acid sequence of SEQ ID NO:1 or SEQ ID NO:2.

5. The polypeptide of claim 1, wherein said polypeptide has no more than 5 substitutions,
25  insertions, or deletions relative to the amino acid sequence of SEQ ID NO:1 or SEQ ID NO:2.

6. The polypeptide of claim 1, wherein said polypeptide binds with lower affinity to
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200 8.91.1 7 500 8.70.7 7 FIG 2 is a graph show ng
the antithronbotic efficacy of GPlba chineras in a
W@ a0visne108dol t s’ nDdeI of coronary thronmbosis (BEHKEN4/019057

a %Xt}%rg?g%ea%‘%vt It% b %1§ig %@%B%B@WFQ%%@AM@%MMEQE the amino acid

séitiehde2 SEQNDRNG log SEQ B Ng&Ri ne rmdel of coronary

t hronbosi s assessed by PFA- 100. These results

denonstrate that conversion of the six sulfated

tyrosi nes to phenyl al ani nes decreases VWF Al domain

bi ndi7nFhbdyolypeptidd aflcthin B, Wikese sad ptﬂj;&ﬁti@rudm@hm at least one of the amino

EAE RN TR L S ——

Sg@kg&gysgglgqmpqred with GPl b-290/2V-1g in cyclic
reduction, bleeding tine prolongation and ADP

closure tinmes 15 assessed using a PFA- 100. The
prevention of arterial thronbus formation by GPlba

chi Ngr &fe Adlypcb@SET cHRf ESwRESH Ed MdlFheptidt diphi®d Rfieabt®o of the amino
VW Al donaln and this activity is I ndependent of a

acirsebtionnY AHiFny 27 8278 VOB O0A ORI PR fi9t5ol FORTE ythe amino acid
g@ (EM? AROMEHIES Wil e the invention has been
ScCri

in conjunction wth the detail ed description
thereof, the foregoing description is intended to
illustrate and not limt the scope of the invention,

whi cly ige gﬂ?{g H&’éjonYalﬁx BEwREAR §a1@f301%3:§t1@63&%ﬁ§‘é1 thd ﬁhlﬁ@ acid

O her as a vanta es and fications are
snbstititions N@7@e SRS 25’91‘é ot 8 Mmmvaig/e dmamﬁﬁlerexz@ rajgtive to the amino acid

sﬁg&ﬁéilgf DDI%/ US2004/ 019057 What is clained is: 1.

protein tonprising an anmi no aci d sequence wi th one
to 20 ami no acid substitutions, deletions or
insertions relative to am no acids 1-290 of a human

<X bq 0 p;l"ﬁé édlﬂ)agff&%?réﬁtﬁn ﬁ %ﬁ'grénpa g?e\% n o]f)s.alzid ﬁ@lg%&#@% ?n ffkred relative

pol ypept I'east’ one ac ty select

tb laggregatiopozomdipsptidegomprising thevemina il néquyndgioh FEQID N :2.

al pha thronbin relative to binding to al pha thronbin

of a polypeptide conprising the am no acid sequence

of SEQ ID NO 2; |ower aggregation relative to

aggr dgaiThopolyfeptidepdiciape p.iveheretrosapi nobipagfide lsemprisen the agiing acid

substitution C658S, or a conservative variant thereof, relative to the amino acid sequence of SEQ ID

NO:2.

12. The polypeptide of claim 1, wherein said polypeptide is more resistant to proteolysis

than a polypeptide comprising the amino acid sequence of SEQ ID NO:2.

13. The polypeptide of claim 12, wherein said polypeptide comprises the amino acid
substitution K237V, or a conservative variant thereof, relative to the amino acid sequence of SEQ ID
NO:2.
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sequence of SEQ ID NO 2; and 10 increased resistance

to proteolysis than a pol ypeptide conprising the am no
waeood/1swguence of SEQ ID NO 2. 2. The pol ypepe¢i®SmD4/019057

claim1, wherein said first polypeptide has no nore

than 15 substitutions, insertions, or deletions

rsngatl I_Algglptg?yp%r’lge g@p&%ﬁgcabdms;ﬁ)e u{%lnsggeyeg(;e \gﬁg {%[%P!}algn&o a%gd substitutions,

INRETIRE, br 8lktchn klditve RAIMBE Ridsde2doas SRO IDNG:2{ fiaNldebidhat said amino acid
substitutions, insertions, or deletions relative to

seqienegipelades 23 4V S8 Vieand somprissEie ppingacil sppstitytion YRFSF.
NO 2. 20 4. The pol ypeptide of claim1l1l, wherein said
5 polypeptide has no nore than 10 substitutions,
insertions, or deletions relative to the amno acid i
sequédac éhepolgrpident Neim 14 whegrp b audpoacidsequaaee comprises the amino
&f&%ﬁ&ﬁ&tioﬂe{(ﬁ yclaim 1, wherein said polypeptide has
no nore than g substitutions, 25 insertions, or
deletions relative to the am no acid sequence of SEQ
IDNOI or SEQID NG 2. 6. The pol ypeptide of claim1,

wher ain . ' , . it h 7 ¢ '
30 w200 R R SR Bl b R st b Bmprces e
10  amsha@tdid subbtgutiinr(@eiS8g t o al pha t hrombin of a pol ypeptide
conprising the amno acid sequence of SEQID NGO 1 or
SEQ ID NG 2. 7. The polypeptide of claim®6, wherein
sai d pol ypeptide conprises at |east one of the am no
5 acild. Subsdilateptadef VRiAG H, Wizie8Fsaidy@i8d/kcidseqaeence further comprises the
conser.yative.vari-anat of, relative to the am no
%%P%amé%&ﬁ%ﬁ%§9%¥@§€tﬁ?§ﬁfmx2, 8. The pol ypepti de of
claim®6, wherein said polypeptide conprises at | east
two of the amno acid substations Y276F, Y278F,

Y279 a.conservative varliant,thereq relati .
15 (e 4 e BufigPR Bl € PR IIRE oo BRIt Er Efhprises e
maihy pe hibdiatiods YOI 8l mdoy278her ei n sai d pol ypepti de
conprises the amno acid substitutions Y276F, Y278F,
Y279V, or a conservative variant thereof, relative to
the amino acid sequence of SEQ I D NO 2.
19. The polypeptide of claim 18, further comprising the amino acid substitution K237V.

20 20. The polypeptide of claim 19, further comprising the amino acid substitution C65S.

21. The polypeptide of claim 14, wherein said polypeptide binds with higher affinity to von
Willebrand factor than a polypeptide comprising the amino acid sequence of SEQ ID NO:1 or SEQ
ID NO:2.

25

22. A polypeptide comprising one or more substitutions in the amino acid sequence SEQ 1D

NO:2, wherein said one or more substitutions is
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15 10. The pol ypeptide of claim1, wherein aggregation
of said polypeptide is lowered relative to

waogragasd on of a pol ypepti de conprising the aP@TUSHO4/019057

sequ\%ﬁg&éof SEQ ID NO 2. 11. The polypeptide of claim

10, in said polypeptide conprises the am no acid

20 s L fution C65S, or a conservative variant

t her g&%ﬁ{gﬂ}{;i ve to the am no acid sequence of SEQ ID

NO 2. .12. The pol ypeptide of claim11l, wherein said

pol ya(gfﬁﬂ:@@q;s nore resistant to proteolysis than a

pol ypepti de conprising the am no acid sequence of SEQ

ID N%2§_6F 5%7%3{507?% pol ypepti de of claim 12, wherein

sai deOlgﬁ(%ejfjﬁti de conprises the am no acid

substYi2/ ek ¥eAFTKEE VK¢ Vetconser vat i ve vari ant ther eof,

relative to the am no_acid sequence of SEQ ID NO 2.

31 WE2Z00 X218 168GT BE37Vi§9084/ 019057 14. A pol ypepti de

conprising an amno acid sequence with 1 to 10 am no

acid substitutions, insertions, or deletions relative

to am no acids 1-290 of SEQ ID NO 2, provided that

sai d ZanfiBsigepypeptidsisemedsing e rgb@enigs of claigol finksd ép a second
Hdqees the am no acid substitution Y276F. 5 15. The

pol ypepti de of claim 14, wherein said amno acid

sequence conprises the amno acid substitution K237V.

16. The pol ypeptide of claim 14, wherein said am no

aci doge : [ ; ' i ; i

SUbsCr o eopluteBile SRR 3O IF sl oA fOR PR comprises a region

qﬁn@pwwhgammamgmbub@p@y@@a&ence further conprises the

am no acid substitution Y278F or Y279F. 15 18. The

pol ypeptide of claim1, wherein said am no acid

sequence further conprises the amno acid substations

Y278 R5 athbe fsipn polypeptiderpfeclain| 2¢ puksreip saidecendgiopipgigide comprises an Fe

4 GOMRE St L,no acid substitution K237V.
r%% I%ggn'llhe p{)) légﬁigggl%%gcg%ﬂ]cl aim19, further conprising

the am no acid substituti on C65S.

26. The fusion polypeptide of claim 25, wherein said second polypeptide has less effector

function than the effector function of a Fc region of a wild-type immunoglobulin heavy chain.

27. The fusion polypeptide of claim 24, wherein said second polypeptide binds with low or

no affinity to a Fc receptor.

28. The fusion polypeptide of claim 24, wherein said second polypeptide binds with low or

no affinity to cémplement protein Clgq.
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21. The pol ypeptide of claim 14, wherein said
pol ypepti de binds with higher affinity to von

w@edokebrosnd factor than a pol ypeptide conpri si POI/UR®04/019057

am nggaey . L 1 O l . 2. 25, .
50 "R henSEHERRDAAL oteki o Mdrdy Blia Hethg gt fiogries a region
ofra helmey chain iromandgibbabgpalpeeti®EQ 1D NO 2, wherein said

one or nore substitutions is 32 WD 2004/111089

PCT/ US2004/ 019057 Y276F; Y276F K237V; Y276F C65S;

Y276F Y278F Y279F; 5 Y276F Y278F Y279F K237V, or
Y276B0YZESfasi¥R pollypdstideraf olafh 34, @iderei\sdidisdcomd gadypepidetcol@rises an Fo
conprisi.ng th | ypeptjde of claiml linked to a

rg%lggﬂ 15’3}%5&5‘5)‘1%&@&%5%. The fusion pol ypeptide of

clai m 23, wherein said second pol ypeptide conprises a

region of a heavy chain i mmunogl obul in pol ypepti de.

25. The.fusi.on pol tide of clai.m 24, wherein said
second: EE‘T @ﬂ@ﬁ??@%%gg%ﬁ%%a‘ﬁhﬁn saj& sqeand RﬂiYPGP“dﬁﬂias less effector
fufighen agh atfeRoNRaMbn ©h AFPregRf of 4 h@lalts i%uﬁ@%bftﬂﬁﬁthbéi@ chain.
of claim25, wherein said second pol ypeptide has | ess
effector function than the effector function of a Fc
region of a wild-type immunogl obulin heavy chain. 20

27. BheThdskieR pP9hpREPS cthin O WhedditiR4econdd ﬁélﬁéﬁtﬁ@éﬁprises the
second pol 1%epude binds with low or no affinity to a
%ﬂﬂueln%"c‘gp DX@:3. The fusion pol ypeptide of claim 24,

wherei n said second pol ypeptide binds with I ow or no
affinity to conplenent protein C1 q. 25

33. The fusion polypeptide of claim 24, further comprising a signal sequence.

34. The fusion polypeptide of claim 33, wherein said signal sequence comprises the
sequence MPLLLLLLLLPSPLHP (SEQ ID NO:8) or MPLQLLLLLI LLGPGNSLQL
WDTWADEAEK ALGPLLARDR R (SEQ ID NO:9).

35. A multimeric polypeptide comprising the fusion polypeptide of claim 24.

36. The multimeric polypeptide of claim 35, wherein said multimeric polypeptide is a dimer.

37. A DNA molecule encoding the polypeptide of claim 1.

38. A vector comprising the DNA of claim 37.

39. A cell comprising the vector of claim 38.

34



10

15

20

25

33 WD 2004/111089 PCT/ US2004/ 019057 29. The fusion
pol ypepti de of claim 24, wherein said second
w@oioypeps? de conprises a region of a heavy cheCTUS2004/019057
i mmunogl obul i n pol ypeptide. 30. The fusion pol ypeptide
of claim 24, wherein said second pol ypeptide conprises

The: s Aot OrShreies GTROBRS Y Fo R g R R aouti rusion

oBpetiiepat el taephias chlbsihg & @l bo¢lainf 3N@idbandifiads that result in
the effector functjon of a Fc region of a wld-t

type
xpresATspid ielysometsinbe pelyneptidepnmsunoglgpnlin fasigsnpolypeptide.
pol ypepti de of claim 24, wherein the second
pol ypepti de conprises the sequence of SEQ I D NO 3.
33. The fusion polypeptide of claim?24, further
conprl s phermacsurierh Forarositiemewnprising therolypgaiids et claim 1.
pol ypepti de of claim 33, wherein said signal sequence
conprises the 15 sequence MPLLLLLLLLPSPLHP (SEQ ID
NG 8) or MPLQLLLLLI LLGPGNSLQL WDTWADEAEK ALGPLLARDR
R (SED Arhnmagyuticgzomposifignicpmerisies e fusisaprateia of claim 23.
conprising the fusion polypeptide of claim?24. 20 36.
The nultimeric polypeptide of claim35, wherein said
mul timeric polypeptide is a dimer. 37. A DNA nolecul e
encodB gy methed e }ny@gmg@g}@r@pe ef aablmd]_cell 14®a biglogisalitispue in a biological

r Id

0B, hE ool pimp ety ) fheblotogi@R et n5BEh pripepgge of claim 2
ipET AlgSRY QuIfiie 806 ihhibdiGdhetenve bhvail Hlord @l o wgbhiplggical tissue.
gl ycoprotein I ba pol ypepti de-i nmunogl obul in fusion
pol ypepti de, the nmethod conprising culturing the cel
of claim 39 under conditions that result in
expr d4silbamethod of dain 43 cwhrrain edidhbiolpgical system is an in vitro system.
pol ypepti de-i munogl obul i n fusion pol ypeptide. 5 41. A
phar maceuti cal conposition conprising the pol ypeptide
of claim1. 42. A pharmaceutical conposition
conmpridsThegnathas df gk A3, prhgted saiddfiologiedl wysk®n is an ex vivo system.

46. The method of claim 43, wherein said biological system is an ix vivo system.

47. The method of claim 43, wherein said blood cell is a platelet.

48. The method of claim 47, wherein said platelet express glycoprotein Ib o, P-selectin or

thrombin.

49. The method of claim 43, wherein said blood cell is a leukocyte.
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10 43. A nethod of inhibiting adherence of a bl ood
cell to a biological tissue in a biological system
w0 b@4tretoBod conpri sing adding to said bi oI ogi CRCT/ByRD€m9057

sur £ e R aRe £ s Riedb §pos Pt B0 pisegm veana

sai d biol ogi cal tissue. 44. The nmethod of claim43,
" wherein said biological systen1is an invitro systen1

15 4 e m 43 sald bi

syt Shn THE T8 inta o el oot AL erdf PR Efufifyon
vélﬁebrma%ﬂop tﬁ@ﬂngmbgl?éoﬁﬂitéi@ib SYePakdtH,. an in vivo

system . The nethod of claim 43, wherein said

bl ood ceII |s a platelet 48. The net hod of cl ai m 47,

wherein said platelet express glycoprotein Ib a,

P- seb£CA bRl of ﬁlﬁﬂ)ﬁﬂf@ lafiherehee 8 prdR 9B bldQiaf tlééﬁ@lh@blologlcal

43, wherein said blood cell is a |eukocyte., 35 )
sptoa, e Be! eaptitie ablinere 986 biologiral sypem fis fHgen mlyn,epmemf claim 1 in

oft ol S SHARGE Br BSR4V Sl BB Byt 7

bi ol ogi cal tissue is conplexed with von WI I ebrand
Factor, thrombin, glycoprotein |b a, or P-selectin.

52. f r

bi ol é‘sg.% MR8l By B RS DB Ot A P %ﬁd@“
conprising adding to said biol ogical systen1the fusi on
pol ypeptide of claiml in an amount sufficient to

1 s, PRONEAF R, PRl QPURobRY SR B PER tem

bi ol ogi cal systemis an in vitro system 54. The

met hod of claim52, wherein said biological systemis
an exs VTIYe%caﬂcgf & raalm §§ wh-grb%m O l;]ng el s%téfhll D204 vivo system.
wher €' n” sal gical systemis an VI Vo system

15 56. The nethod of cl ai m 52, mhereln sald protein is
menbr ane associ ated. 57. The net hod of claim 52,

wher ej n n,
uhe &3% ﬁ?eargglg%&*ﬁgagq g% Svggke%ﬁggao W@B@inns lRRbraRs $8b&%Ld.

57. The method of claim 52, wherein said protein is glycoprotein Iba, P-selectin, von

Willebrand Factor or thrombin.

58. The method of claim 52, wherein said protein is in solution.

59. The method of claim 58, wherein said protein is von Willebrand Factof or thrombin.
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58. The nmethod of claimb52, wherein said proteinis in
solution. 59. The nmethod of claim58, wherein said

wEe@ieirsd s von WI I ebrand Factor or thronbi n. PCBESA004/019057
2004/.111089 PCT/ US2

04/ 0] t.ho
52, Rbrells Ketbed of I%%?m ﬁﬂp%glaf@gacgl tggﬁﬁ? g;pgﬁe:ggﬁ Iwﬁhg protein
Rl QL& fbm IR ﬁ%{?&l)nglgtﬁ@ otf Q@cdﬁcﬁé&ﬁ T8O AT, 'Pnﬁle@fm von Willebrand Factor

glycoprotein I'ba, Mac-1, P-selectin, von WIIebrand
addrombinand thrombin. 5 61. A method of treating a
di sorder associated with platelet activation in a
subject, the nethod conprising admnistering to a
subject in need thereof the fusion polypeptide of
cl ai Gl.1A metqu O'fhleatnmalmrct@f asgdcadten With pletklet astimativaiinia subject, the
%’cﬁodr c%{eqi)n sing ]a m ie%}lggo a su lgacttnlx1 Beeggl?e%é glthglo rsﬁ%ﬁ?&bgo%&m%%f claim 1.
i schem ¢ heart disease, anglna, acute nyocardi a
infarction, stroke, venous thronbosis,
ﬁ;?ﬁggs EJF 3 o%oé b%‘?glm\?é%é : eﬁre&l gaa@ g@gﬁé’r 15 dss 3 soc?af%ed \H’E‘n thrombotlc disease.
15 65. The nethod of claim 64, wherein sald anglna is
unstabl e angina. 66. The nethod of claim#6l, wherein
?ﬁlur Séz'lrj }f% gﬁﬁtrhoci ofX clalm(l;g%, wher%m salg 815(?@% 19 %c emliﬁe%h%sgéﬁﬂangma acute
agotpdishthfseiagc itﬁﬂie Sfvenons tlhembcb‘smu;ﬁhercmmsst mngtenél thrombosis.
acetylsalicylic acid, heparin, a glycoprotein IIb/llla
ant agoni st, cl opidogrel, a P-selectin antagonist, a
thronmbin inhibitor and a thronbol ytic enzyne. 68. A
pr ot &i4n Taonpthbd b glammé A harinsaiddliisseusnognai t h one to
20 am no acid substitutions, deletions or insertions
relative to amno acids 1-290 of a human GPl b2V
protein sequence (SEQ ID 25 NO 2), wherein said first
pol y@épThelmethbddf chaint b4, ihgleersagifabgina tsyunstably amgina.
Wl ebrand factor than does a pol ypeptide conpri sing
SEQ I D NGO 2. 37 WD 2004/111089 PCT/ US2004/ 019057 69.
The protein of claim68, wherein said proteinis a
f usi @4. fhoteihnd of@ainifHewhereit eaid sufectisaibmman. wher ei n
said protein is a fusion protein. 5 71. The fusion
protein of claim70 conprising a region of an
i mmunogl obulin. 38

67.  The method of claim 61, further comprising administering to said subject a

compound selected from the group consisting of acetylsalicylic acid, heparin, a glycoprotein IIb/Illa

antagonist, clopidogrel, a P-selectin antagonist, a thrombin inhibitor and a thrombolytic enzyme.

68. A protein comprising an amino acid sequence with one to 20 amino acid substitutions,
deletions or insertions relative to amino acids 1-290 of a human GPIb2V protein sequence (SEQ ID
NO:2), wherein said first polypeptide binds with higher affinity to von Willebrand factor than does a
polypeptide comprising SEQ ID NO:2.
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69. The protein of claim 68, wherein said protein is a tusion protein.

70. The protein of claim 1, wherein said protein is a fusion protein.

71. The fusion protein of claim 70 comprising a region of an immunoglobulin.
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