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pharmpeasitd eirii@. val ve or vessel |n autol ogous,

Comp eGR4 st eBp R e heigae g of

plitelprtaigegakiay dsngnaifdainvit tiyr tichi@ienti 6 bﬂe{iﬂrr]lt ﬁ]{jdﬂ{bailein%ndltlons selected
the de

a ation effective to
g B R T8 G O B BRI TRBFIET SRk Ay ecp vein
thfb@ibbayYPdrada@sbypasiBhrBad aaeﬂ surgeBdolindert & p@ithdtRGhivE Br FeERBh
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1 B IpOS OF 8" %%Vegeltgf Afthen emBadingent ot using

thé Ridibody PR bﬁeblﬁadliyymmﬁmtéuafs G ieghinlohlsf; B¢ £a1EdibanfenBBBtreatment to

effective to achieve the desired treatment. I n one
Pr&@ﬁtél%rpm e present invention provides an isol ated and

pur i fii gembedttodghehithd gépﬁ@er iniRbitdP B?lﬁbl@ﬁag@ggtﬁg 8dnl 2R3 -be used as a

The peptide has from9 to about am no acid residues

m@dwmsﬁ f%ﬁieﬁté“e&tép areves fhanmebosie B pssredire seiected Gpmahqmpupconsgisting of

angfowa &8&@(11164 5ok F3fm Ay dnf do%a@)éthé%@oxlnp ah@sé} vang'iopleﬁty Ina
furthegie@ The peptide preferably Tncludes the am no aci’d

1@%@@ ﬁra,ttboéx thatrfpecificalHmmupongws WIgl integrifrousfp fsaised as a
|d resi due sequence of any
m%&@%qﬁjﬁ%m{%ﬁﬁgbg%@{rﬁrgﬁog ler aspect, the invention
pr oviltemventiomalse dyoteynplatea & methed Pftreatiig asubjrsitmiraberqirevent a

dlmr&ep of tHlIO ﬁé iﬂrn‘?a%&:[)’ ‘the J]%{c%?%e%?@y w%&g%ﬂsﬁ%ngw thBmbosis in

resi ue sequénc

p‘(hRZKny@bAMﬁV Grel)smpﬂsdﬁmscﬁbgﬂksw$)[ﬂm¢118;hrc2@os@,®oroﬁﬁy bypass
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vesghgphie rh@nn@lmdtcymmmadmmmn@mg Egh@smbjest ah emagme df a pepade having
ac?ﬁ g’ ot ?nh?)llt nglg{ele{ h%e%%‘ionle%ﬁ?gﬁﬁg {rg]) g&lb}}ler%rt}?e gg&l%@lﬁ%rl %H éidditional
ant i body is nost preferably a human anti body.

Exenpl ary and preferred anti bodies are 5 designated

herei n as RAD3, RAD4, RAD9, DI, RAD12, RAD32,

RAD34, RAD87, or RAD88. The i-hvention also

contenpl at es an anti body having the i munoreactivity

of any of RAD3, RAD4, RADO, RADI I, RAD12, RAD32,

RAD34, RAD87, or RADSS.



In yet another aspect, this invention provides a

met hod of inhibiting platelet aggregation including
wo b@ses@ps of contacting platelets with an ef f eRBCT/U82004/040381
enhBdRinteht F1ie @mmtclo{@tfemplauaephbtﬁai @Rreﬁﬁigla*%@lg%ct of tréath @ prevent a

dnventio st ef. anQt her .aspect, this inven
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NQg s’ ang, THOFS PERfiRRblE B h eiPasas s Esidbe semuence At 2y of ﬁ%Q ID NOs: 5-7.

sol up aﬁotﬁékam@cxﬂé 85828 BoviRePMRBNs Y ﬁﬁﬁé‘p@&ﬁ@aﬂy Eﬂm&%@kéaets with
A rat anti conj ugated to HRP was used

ingrgripenPofhe mt@esis@néu%eﬁ &ﬁémemeldpt%s@uﬁmsemb’vﬁ’d@w/w)CRAD

RRIRRY, Mix%éx@&ﬁhfteutb @9% Ib@rdstmﬁ 28981 49, 681130 V.8l B1) within a
endot hel T al a sis by fllow cytonetry

cosrrpéqmtaﬂw@tema@nmgm 06@9 ﬁ@lbeqiu refesathiy e oppignanterity determining
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rralnyex ressmte rin avb r%;
d%ﬁtmwﬁglomablc%ér Xhaambestyinost grefardly agruataé Ia’é,itb§d3a emplary

ald MG @ Ghiitd die S 4DF 'dEs‘I%@th hdrSin SORADE R A5h, RADY, RADll RADI2,
cross-reactivity two b3 integrins. The axi s

R4DPIB KA RBET ObRAB% rﬁh§ invgntjon glsg pondeEnpllates ap H@lb}édbabﬂvﬁlg the

uﬁrﬁlﬁlofehdm{tyeéﬂa‘ﬁyl 6ERADS G4, R AIDD, RABEN, RANTD R A6, RAD34, RADS, or
ure shows that Fab RAD87 and Synthetic péptides

RdB%$ved fromthe sel ected HCDR3 sequences inhibit the

i nt efnﬁ@{ éng{l’ielba%ée@ s thidnBEH rBvides Q%ﬂfé@ gf ﬁmhlbaftﬂné‘ Blgf%fét aggregation
Bi ot1nylated fibrinogen was mxed wth (A) vario

mé]d}flilé&ﬂil? ptap piestaging platstetsrithen cHpcdiva baibitpiramon Oﬁﬂquptléfsor

Igg&j HAUR:d9G as negative control and (B) synthetic
. yecges and added to integrin abb3 i mmobilized on an

ELI sm spill aetanotimr egnsetatiis diventiqrprayidss ymetdod efrintilitieghindipg of
ﬁg@‘gg el gfé@ﬁtsqmuﬁ{gatﬁ'éj@é bt g@r}fécﬁﬁé ﬁﬁl@le@fwnh B, Efective inhibitory amount
pendent experinents are shown. Figure 4 shows tha
ofatypiiams ntibpdy dfithegnyshtignel et aggr egati on ex vi vo. The
shown pl atel et aggregati on assays were derived froma
whol e bl ood Iun1 aggregoneter. For each assay, 15 ni
Brief Drgesipomef the INpwiggs Fab abci xi mab (B) sol ution was

m X edy, Weldwns ik fo%aebﬁbﬁbi%e gplemae&@srm to reach a
final concentration béetween 100 nM ADP wa

t hen Eigiebishows that seleated Edbn b@ﬁttcr lamae mtmmzf@aﬁmt apido mher RGD-
bi%gig% E‘%‘?ﬁ%b@s rfgfg(stﬂSB?Jg'ﬁ rng.g gesll!‘ll’ggogscc)ag]gﬂ glﬁrﬁtt?‘%lézgg ﬁuIHAanltgg‘g‘lS OiyPs,
ol R,oeEk ankad,; axipepdrraant @naimggshiokia Fabs egitssediyguiloemb3X-transfected

E@%&Q@f%ggt A Q%%U%ﬂ%@ggﬁﬂﬂ%ﬁPﬁﬂﬂ?é@%&%gngggfegat|on

ex ViNgure Phimive et Fab N8I dirido r lﬁlﬁﬂﬂylstemmat 1ve tof HkraR dmbitical vein

describ i lgure 4 jn.the '

ensaiela 6T GuREF b by e Bhels et ERADH G605y o
hipeptplakeas, which ekpress BADmngrmfanahdmﬁbByow it HUEC cells, which
platelet agg tion (A-C) wherea a |inear peptid
ADIPPIGES IRBESY b (B AR B AR pEdis bl pllelels anHUVEC
cdBVRhBREh SR RofR chied BRYEreAAviBS i@fthe AN eﬂ3 1&@?&9 r ’Pﬂé’}ﬁax(s [Bves the
Abci xi mab Fab was used as positive control in al

pl at el et aggregati on assays. Figure 6 shows the an1no
acid residue sequences of a part of the heavy chain of
the antibodies of the presentginvention. Detail ed
Description of the Invention




The present invention provides antibodi es that
i mmunoreact with integrin abbb The term antibody in
WO e@s505657DUs grammati cal forns is used herei n POT/D81004/040381
nfufber W%ginqaga{r s&lé@e ‘?c‘ék'ik e ﬂ@&gscblﬁ@mﬁllsi%&hq&éahﬂ’m@&&aly e
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si ngl'e domai n anti
oft dnﬁbIsI)SA plate. SerepthvitioiidRdg! wes used fiorletassionu deean vadived acstandard
the present
dg{lr%% tﬁeélﬁgg glg{em eﬁ@e @r%{elﬂrsrt ggl ed usi ng phage display
t ech nEJEtugy sla:evs ithsat fehl RARdebltSmldtﬂ@ aggregafi@eex, viioo il he shown platelet
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BT e aeleteer Al ul AR boaBh A% s iR SR

cﬁﬂcamaﬁorrkﬁwt) yMlaslitigreegregation Iwest maenitoreddsr 1&miimbesdThe plotted mean

br ar First, .the two |ne resi dues . prese
VRIS o SCBTeY R P s R P o1 btss e
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ﬁgdrﬁb?%?n{ag){:a gsn Ltﬁa aslﬁos%ﬂ%;ct%gtgﬁ f%euﬁilqtgaﬁggreﬁ%ﬂé 'Q gaygs says
Sweengyure Sshov& gk ﬁﬂﬁ(ﬂﬁﬁk redidue Fequendedbf@ab99 69 thBhdal g tiah of the
synt hetj c antihodi es as adhesi ve |igands for

APl 9 PR Hem 269, 32788-32795). Second, we
chose RAD rather than RGD as the integrin-binding core

moti f _and rangggj zed. six residues in the flanking
—Dﬁ@éﬂ ECTHRIO VERuol g pepti de, GRADSP, has been

Wi del Yhelf@entas/ehtivagtdvites mibédialthap emmndeaumwmxmegrinmrm SThe term
wher e, RGD- ¢cont ai ni ng pti des are t ted (Wi,
agjgioph@\;‘ré varE)us grgwa]a@aégpérge is u;_qd 91'6111(1;(2 }0 1pmu§@glplﬁ1hn molecules and

il 0ShidpbaliPadivOp RS bf rddgiviulin 2I0R6H1E B dlEcAIB That dd8tain an
barrier function of isqlated por ci ne coronary venul es.

agthnﬁx,gqn&lm%szte ot7patatangq Exglpéaﬁy gﬁr bggy o ecu}ggg@lngact gnmlfmoglobulm
e dias BidstantBily irfrdck fnfmunOelobui tholBihlbLHe bbrtiots. of ﬁﬂ&ﬁ&)noglobulm
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maokgealgringludipg thesg PPeRSkARYR Brike artas Spk, £ab'i fhabedd; Fﬁpmgle domain
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E%Em 1he A%%?e%%ﬁ&ﬂ? isB hmiah SntiHOIYL BRelpréABht iR AR dlsk108ks Bi¥egrin
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ap@d@pql’ég,hungn nRAbs fLoRip rpwﬂyzc&élgxmddyr@etlg hur{rmgyody library. First, the
tieh YRR MdsRiuly JPLA 3 AR PRGN 1itaSied WO fhoRROBSHR BICHRBN Théeduction
cardi onyocytes by caspase-3 activation. J Biol Chem

275, 5760-5766). However, the fact that we sel ected

RAD from our notif optim’zation library (Smth, J. W,

Hu, D., Satterthwait, A, Pinz Sweeney, S., and

Barbas, C. F., 3rd (1994) Building synthetic

anti bodi es as adhesive ligands for integrins. J Biol

Chem 269, 32788-32795), suggests that the flanking

resr dues determ ne vvhet her or vvhet her not RAD notifs
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Here we used phage display to sel ect nonocl onal
anti bodi es specific to integrin a bb3 froma synthetic
wheovans@Ent | body |ibrary based on the random zebRICHOERB4/040381
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Vel Rp AR AV Tatsal ROFS: FirGRi el RERRe <ihg consenus

anflsR il sequedeSn HODRA t(VOH WCRAD ISR )RC) if@ehpkifiediby ISEQ IDINOsY 5, 6,

anf 75 S0k b s 1oRae e ™ i blvok plB R itimi g Rch as

inf3BRHd 64,3; 0, B2 aikEIPl. AEheQBledidit antittidies &F wdllng tﬂréWs?ﬂﬁléthbept-ﬂaﬁ
ﬁlgesent i nventi on describes, in one enbodi men

RODRBGASEQAPNSS & Y& GRARKRG(FER IRNGoh anch\jvgwggc (SEQD

NOEFHRdsD &Qudresstiete @fidediint the PIODR3SRREAES S8hd deR¥iRd antibodies
presel ected target nolecule. The invention also

strgey inhip e tb@merqctl%&etwmn Bfpepr ey cad fiprnoggi ang glafeles aggregation ex
Vit D 88 knbWIeaderREL sk B ik €ul1§ Sluhad hé@Slondt Qﬁlb%temgt%ref sPcific to
produci ng the human nonocl onal anti bodi es. Insofar as
a display protein of this invention on a phagend
particle is, in preferred enbodi nents, a fusion
protein betmeen an |nnunogIOQyI|n heavy or light chain
and a fil anment ous phage nenbrane anchor, it is to be
understood that the display proteinis, in effect, an
engi neered




I mmunogl obul i n heavy or light chain into which a

bi ndi ng site has been introduced. Furthernore, in many
weedsasasent s, the expression of the display prPCEUS2008040381
intpgrinaLfs dndean phenthriaigsinplatebtughremions a het er odi mer

formed between i munogl gbul i n . heavy and |ight cha
pept TS SSRiFl e BRTGRYGIHeR BPHAS abispla déndm}%lf%peg?léﬁ ighipjitor of
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w t h machi nes such Rbn1|ton M CROLA
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ers, cul a 1 Ol O an
m°§1°%%f%fé’m%ﬁ‘“§é‘§?gm‘(}%“|“%é’§}%é§| SR vor k N.g)\/(, pp. 856-853.)

The pisefpeds atdispray piotetredflthib inneioporoaipiagengd partide Ispingkeferred

nventi.on i ri bed .. r.eat

e Ao HE PR B R " B g amentous
phhibﬁndh’(bﬁ?egle mldﬂory R (:1t0 be mdeBgenBat the digldypuseia Bsimreftbathn engineered
e R o Ao TG & FERbR e Boh iR o Finermore,

in prahy @fitoginehts ] theexpreaia el disphay pfoeihyis plfeparétt @r tﬁsphagemld surface as

o AR e i AR AT A a0 7 B o e i e o the

otlizr Bélsg 4 Msibh@opinattl tRehatbrhrgragetor. MhuE Ghke thetH&e\ty dhhi@ is used as the

human onal .anti body bei tested an e human.
O By PP A Y SR cB o ettt S At Berai yine an
antHovedhkavgrRha ssseoiial vier Aigheduinval ent. It is al so
possi bl e to determ ne, w thout undue experinmentation,
i f a human nonocl onal anti body has the sanme (i.e.,
equi val ent) specificity as a human nonocl onal anti body
of this invention by ascertaining whether the forner
prevents the latter frombinding to a presel ected
target nolecule. If the humam nonocl onal anti body
bei ng tested conpetes with the human nonocl ona
anti body of the invention, as shown by a decrease in
bi ndi ng by the human nonocl onal anti body of the
invention in standard conpetltlon assays for blndlng
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to the same, or a closely related, epitope. Still

anot her way to determ ne whet her a human nonocl onal
wa@riaoslosdys has the specificity of a hunman nonocPGIaEB2004/040381

ant i Bbelyresent ipeptiorodsoakescribes, mrwecrmbominneins pbnucleotides that encode

B}@g Pﬁﬁocﬁjnvlteaﬁ{lﬁo%?es Qor %rﬂl?}){] chu(l) ﬁ{e a? r?’ﬁg éerﬁ\#‘ laﬁcF &ht)élflgﬁuman
morfoclosal muibodikd tynct spaatfigalieto aamdeltheitalgddndldsccaleh @oBucleotides that

t ine if th

e B AL P lon A B oo BB QoM B sptiads
sequescea Mdthotiy fot DNm saqhending mawg}bknownlneﬁna bre and thayt leersdduorpuactice
an{{BIRE LRA M AN B o e b Bl Py @k@%}gﬁppﬁs the'Klenow
fragqlant\oﬁDNmpolyapraswb SEQUENABE (8% Biockemitahelewoland Dhuo)a Taq

BB ARAL Bl PEod B | S AL ol
Pmatawm?é 13 ve confltiigitibys of ﬁolamhmmdrmwuﬁ@hm@dxomteam sheh of those
foﬁrpieln hid ﬁfb fd%ﬁ)? a%gﬁlﬁca]qgrﬁré{] t{%l?ﬁfé ’Peghx%orl'g ahtangbrugilglﬂ.liePreferably,

sequence o
sea{)prapelgtlmrus ambmathbwmmmbmds wsh asrthqqlﬂmttommcmlm ez

Vi i ical,
R SO0 S g SIETALL, e
the A3 OARALYSTS09 (RerkimRimeh)i Sedizenging pﬁbﬂnfqamed yut ukiag IalthésABm:’» or

o g L
(I\@ilmularr@lnamma,cﬂmgyvala mahft)h@r otitet gystelam kncasnfin thetagt Tha eesultmg
Se@ﬂh(l[e? grggna?%%%& g\%ﬁgcah\ra? %]tétbp a%goer@{ntasov%lch 0 v?/elpkef ﬂ%g t‘qﬁ ért (Eee for

I Mmunor eac
exapplt,dpleubsb EQVIf (1297) §hirProteddlsie Mcmcuuaemtogy, ﬂolmailiieyb?y StragNew

YR RP uﬁﬁb qc%l%ﬁan S, RfeA ?E&gfﬁgﬁcuﬁr Btl a%d #3?: gecglhotlo O\&@e’:yo\f/CH,

coh

e Heavy nmuno
Neanbrk N. Sﬁxeppt8563853 he |i ght chai n var [ abI e regi on am no
aC i d TB n;ga zﬁlo %ﬁ 'il cﬁﬁmﬁ%v Ilélrlho%{ b%ﬁ%sr %fetﬁie 1nven?on is
despbm 1ﬁ |gma1t c;etadffunﬂaehemm tamd @nak acamhplishdymmgdmphegtnbyvamr

mIE'a enes a memo% ?ﬁgcrﬁ)%@ hééﬂa%éd \gsug;rg %6 Iscgee:f‘ﬁrng?e\}:g%@%e? mggcﬁ pgrmit
ded:amoatlobeﬁlthé gembreary hmdmg pattefSis ohthmm&mﬂahnmdp dfiinieregt indicative

thdf ﬁ'fg 11‘1%5‘% smpﬁ)as %?eﬁxg)%dg%% E'gus i aogrl?)?rllo a.lg%dcla/et{emg tested binds

to bie rpd:sﬂg:teslﬂagwtfmothaculy, posil thlerfnhmamtrmsoddma]tanebpdy veihgtnrtted and the
X
hum 1 %ﬁ%%cg)gc ta?ﬂl%od? Erodlgced g)s !ﬁe F%lt lg}e cI)ef etfze 13‘(16&9 on %%(}nélg?rgc} equivalent.
b i nditrigaltopossitpe @siefertine d/lthtalt gmiue Bxﬁeﬁmmitﬁlon'ﬁh & hirgdnmonoclonal

t
oo R RRLTtr Do Rl e o et B el el s
m\manc&my amrtmnmgozhdhqmltl&\tbndedpfeMts tigerlhtte Grchin dindhg\té M predehieted
TR PR S A Kot PO e
mcem:iomaﬂ angibddyodf t}tehmenuinnemshmn yed detresse ﬁroblpmﬂxg/hyuhé amiandes
whi.ch d/
o ERGRG 3 TBRGRGR PELER s oL e S e B8 e
mcﬂaﬂmlv&mpﬁeﬂﬂhymtl& sbieshasepibbryin isdikelp thatihe saOMEvEIR Al antibodies bind
go errentlargl ﬁt I eoti de sequences include those
o (g 5t QACIONRY & aﬁ%ﬁ?‘ %8f-ze to the pol ynucl eoti de
sequ Ggld: ﬁ&tﬂﬁf wiyhte detevieind wiethetdigl@fan &tohbc:]l@ﬁﬂffnnbodty hgs the specificity
ridization con man nmonocl onal antj bodi es
ot e BB, oG Rt b RO R e A tpman

anti bodi es, particularly insofar as they can be used
therapeutically i n humans. Specifically, human

anti bodies are not cleared fromthe circul ation as
rapidly as "foreign" antigensQ and do not activate the
i mune systemin the sanme manner as foreign antigens
and foreign anti bodies. The invention contenplates, in
one enbodi ment, a nonoclonal antibody of this

i nventi onproduced by the present nethods.



I n anot her preferred enbodi ment, the invention

contenplates a truncated i munogl obulin nol ecul e
wa@ompnsesihg a Fab fragnment derived from a humaPCT/US2004/040381
mofoioadl amﬁ:lodyamﬁehmé)of the intvhiten iwith érettarget mokaele Rith which it is normally

reil(.'l]ilgg énbcp th%r} %d%(ﬁ%ﬁ}-éug}ag mg[slc?ﬁ?oﬁlgltsag{% n#! ﬁelﬁ%o bci[ t% ’det%rrxgneaiff Ihg 'hgﬂ?ian
mohceyn antmodﬁblat@lbﬂgiss inhibiteroid &s atolity tshimthe faggesmblabile If the

Fab fra L atl.an b
hyojag menf ona 83?1‘& 54% ?egécrl]%\}\rﬁh%l’ltﬁgg f 11?%0500(11 1?h s the,spige, or
ﬁma@nﬂamqmealan,&pnqqﬂm sphcéﬁiciﬂyyas the mmo@n@l anflbmtohp@sde K the
meen%ferred nmet hod of producing a sol ubl e Fab fragnent
d&scribed herein. Preferabl y, an antibody of this
[ nverAnl additispé ey focletetrnying whatireop Buneangnamiotibnal mitibgdyi s the specificity
Ofaat}l?ll’s;lal’tl r-ygr?otclongl glg)dgn% t'hgJ %gyntl&lpg\f@dee{] n% rth%%ﬂn?o ac}?i' rgs%ug gequence

ared i'ntegri
oﬁh@mip&myntam dpemfiging @Qloa EhRohies oathe antlbgdlles)meldestlon Antibody

o5 TS0t BN RA B, OB SR o
regiohschavethe sine elipgspeificitpf Metheds Vbt se@gnadng @htideh asavell known in the
ntibodies is set forth in Figure 6. Particularly

rgr ef erred human nonocl onal anti bodi es are those having

t he iTmrimoneaetcifioity ¢fianaditody, itstemet tholedulebimfingseapacity, and the
a@ﬁ%ﬁﬁgﬁrﬁﬁlﬁe 2 ttd) bﬁ?&&lﬁ@l\%ﬁ?ﬂg%?petggey ar(f: Hgﬁ d g% J[he %% Eogg }th which the
amibsdydmmum&epaen @ heseplmpq:&pbqlﬁmty fid: dﬁj’lnaﬁhekeat {rhpartlby ¢hetamddvericid
re&ﬁ%e Sﬁq"ﬁlécse%ghhg gal d 61ng cgfl tl% %axg/e egllré ﬁi& te% 1n%) un'x_)igllggtam%l%e antllapdy,
argldm gzt byahd h,ght shabstanahlﬁ negmns athine aced)femd@osawmeat ive

tut. re in

subs h:'gmgw]a prg efr%d Lhess. ] moq‘%ﬁogag arﬁrboéyeh%%ltné %1%%1ndhen§sge%%cxty of

int sequence een renov
the ioh@xtonalt antilssly dmducterl Sbg i Bdboli mmld)csgqnlsmam a filigelhnicroorganism or a

h)ﬁ)rlql ggntciala%ﬂté)} grrgﬁ cg?l Y S’lasn}{ Jcfor 1S Odje cribed &t eqrhgr%{nc %ugﬂ me!%hods of

I's d SIT &d t o hai ntai i
pxachtcinglphpndei pblmeeppdecsipemmns Imhinab@lms Iammllamommahn ats Use of the
teHP otlaglln%%gll?gﬁ o I%E%l ttggf )}51 c&tg? ﬁ%r} eﬂléléag?né glgnoclonal Atibodies exhibit the
saRRDS Smilad inwenSudesdn (biﬂdlrxg)‘llﬁopeﬁiklhlﬁ dmipets ifat binding to a preselected
¢ Qfﬂ&gv?tlve Substitutions Ala Ser Arg Lys Asn dn;
AP NER G u A n Asn Cys Ser Glu Asp Ay Pro Hi s Asn;
GI n |’lrhe ter@ Ugonv@latilve varlati@r" aWalincluyes therge ofd sabdvatted amino acid in

place of an unNEbstltu%e% paren tyagniﬁgc')earcid-ll;lggv.ideﬁl%t antibodies having the substituted peptide
also bind to the preselected target molecule. Analogously, another preferred embodiment of the
invention relates to polynucleotides which encode the above noted heavy and/or light chain
peptides and to polynucleotide sequences which are complementary to these polynucleotide
sequences. Complementary polynucleotide sequences include those sequences which hybridize to
the polynucleotide sequences of the invention under stringent hybridization conditions. |
Human monoclonal antibodies offer particular advantages over murine monoclonal
antibodies, particularly insofar as they can be used therapeutically in humans. Specifically, human
antibodies are not cleared from the circulation as rapidly as "foreign" antigens, and do not activate
the immune systein in the same manner as foreign antigens and foreign antibodies.

The invention contemplates, in one embodiment, a monoclonal antibody of this invention
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Thr Ser; Val Trp Tyr Tyr Trp; Phe Val He; Leu
Substitutions that are | ess conservative than those in
waawbesea7Ean be sel ected by picking residues tP@Er/US2004/040381

pdtfckdby thopresesi rethddscant |y in their effect on

mai nt.ai ni.n h tructure of the I et de
Dok pered Fhodlneit e B iomepp RO s Bincdsh ! c.
in@tBundglstiia inoldculd ebﬂllﬁr&lngta@faf) ﬁ&gﬁi&aht deived ffom & hlﬁnéhhﬂdr@ﬁo&ﬂ antibody

dro hob| it th | ecul e at arget_ s or
of 5 TR e b TR B R eSS B er topeit
ad/Vﬁﬂlt@é&s inte@Artalaie, aﬂicediegmmtaemﬁagbs ﬁ)’( a6des ﬁf tish 1By ﬁhﬁﬂﬁﬁ%
r.ot ei ties w those, in which |
Tl T APBHICP oG PO SeE B S P KnGes (i munclogica ars
aﬁdhﬁleg.ﬁmborrflphsheﬂ 177) 3tvfnﬁdﬂ5i iﬁﬁnélmlﬂs (mlﬁreiﬁijtéd m?thétﬂﬁ’@ﬁﬂdﬁ&l{lg’?a solluble Fab
resi du L or . exanpl e, |eucy i sol eucy phenyl al any
ﬂ%ﬁFﬁlsgﬁmHFgHVPn (b) a cysteine or proline is
subs thrdferblsty ah aiitibodyr oflahyy inkenyiomspeeificallp Sl tifirealc Wwith integrin oumps,
@gsldue havi ng an elec{reg$5|t|ve side chain, for
g 28t10qdy, SRpws pefesrtip) bindine 1R frdqgrip Gms. pscomipped fordifies tegrins.
Eiéﬁ{plaﬁoz{ndkibye)feréﬁ altREHks 28 @Q@&sﬂe&'ﬁer&ﬁﬁﬁcméﬁgnaftéaras A RS D4 RAD3,

RSPl kDI LA hyp ARHRAPRAPFEADHY Dikseind asveico

sely@dncds @F the WH r@gi6n HthosB amibBdiedis St BRthGhBiLre 6f Or exanpl e,
ycine, Various nethods such as Scat chard anal gﬁms in

gl
c 0 n j Faticulary Ripfered bymap menesirakeatiyodies ats ﬁhoq%ay% iggunoreaction
(BHRIBP) Jp@cxﬁéi%@ﬁﬁ moR&b1khf dnfibddy h¥fin Cﬁ@l’éﬁ\iyt(ﬁ‘}i hrRBighPiL) 8ifhin
inteqrin finity is expressed as ‘an associ ati on
IRReE almhn Vitigble\ipgiQuamino ik eridig seguenchbin pairs(H:L) where the light chain
is Q&nfgﬁt"&mﬁlﬁﬁés@xnbe@fheﬂeﬁtaﬁg frle Mea P LhROIRY o dTRG¥citdl YdqHGReRY Figure 6
nol ar concentrations of free antigen and free
a‘é‘r?P?SBWWeGPRﬁEW@E@WQOBr i um condi ti ons. The K3

det ergphaeRiffubRinHotPRE AbicORwakh méaytcan@ F@idu@ﬂtth%%@a?nd
whi ch are heterogeneous in their affinities for

seyaneq hop een seneayed Wd@mlﬂf%ﬁe gesidpeipseaiedintits plepre Suchembigitions

ge%éxtall}néré Mad&ﬁ aé%\ﬁdgﬁcte)(mth%e TaBIE 23k ft’%dfeﬁl%d ftcpﬁlalhﬂﬁﬁﬂer dchivity of the
determ ned for a prepar ation of nonocl onal

praﬁtnr B%‘?}f. 2eshowsfminhacids avhighsars brestbstipugedtierran amyineraciddu b giotein and
whi@ﬁ ﬁg fy?ﬁal?yﬂ‘eéa?&@ as EEREERARONBstRufohdie Measure of
nity. Hgh-affinity anti body preparations with Ka

ranglng from about 109 to f@Tflﬁlnnle are preferred
for use inRestdmeoassaysCdanmemhittye Shestiintiegmisn- ant i body
conpl ex nust i thstand rigorous ngpi pul ations.
Lowaffinity anti body preparations with K3 rangi ng
from about 18% to 107 L/nole arePfeferred for use in
i mmunopurifisation and sim | arcpr;oeedur es which
ultimately re ire dissociation of integrin,
preferably in‘active form fromthe antibody. (Catty,
D. (1988) Anftbodi es, Vol unel :APPactical Approach,
| RL Press, v&&hlngton D. C; andsbkddell, J. E and
Cryer, A (19%&%A Practi cal GU|de A9 Monocl ona
Ant i bodi es n Wley & Sons, Ne York, N.Y.)
Affinity canthl so be expressed agrdi ssoci ati on
constant or Kjs Preferred bindasftg afdfinities include
those with a_dissociation cons%ant oF Kd | ess than
10"6M 5 x 10°%7 M 10 7M 5 x 16F" IQ@8M 5 x 1 Q9IM
1(T9M 5 x 1¥™MOM 1(T10M 5 xIH4Q Eall\/l 1(T1IM 5 x
1(T12M 1(T1gyM S5 x WL3M or Argo é¢3, M In anot her
aspect, the |qyent|on provi des_a peptide that inhibits
pl atel et aggvegatlon The pept?ﬂe At from9 to about
50 amino acid residues and is derived froman anti body
of this invention. Preferably, the peptide includes an
am no acid residue sequence that corresponds to the



formula V(V/ W CRAD(K/ R)RC (exenplified by SEQ ID
NGs: 4, 5, 6, and 7). Exenplary and preferred peptides
ware®@sssds7s orth bel ow in the exanpl es. The pr esPe/US2004/040381
i nventi on cobtenpl at es t her apeut ilegucagrosi ti ons usef ul
for practicigg the therapeutlchptgggs descri bed
herein. Therapeutic conpositions of the present
i nvention coht@ain a physi ol ogi 8&f1 Y2t ol erabl e carrier
toget her withrat | east one speci eyrof human nonocl ona
ant i body or @fptlde derived thepefpgm as descri bed
herein, dISSO ved or dispersed therein as an active
|ngred|ent #a preferred emb Ot mEAE, t he t herapeutic

conp (ﬁbsﬁlmﬂﬁnd that BRtlesk aamsm@@a thén Wb n fmﬂ@ ma%tbe &&éi:téd%y Picking

ient for_th uti.C purposes.
reR B AL LG LA it ShTES PR iz a) i eeture of the
polﬁubytﬁie @hdk@d)rﬁ:&lh thy ated bEh@dubitutdh ofdxampB, ds g@ﬂleet/&rhbl@éal ons

refer tqQ .conposi ons, carrier
cofRp bR A G R SoPES L B Pl S geeatt o the bulkof
thé sl @e@NThetshigtitutibes WHhER géﬂeﬁl @k @xp@ﬁ&ﬁtﬁ |pﬁ)d9<fe the greatest changes in
wi.t hout th

adm ni s ratJ or o)
PR ELREEgn it eb‘}?&%@ﬂ%ﬂﬁ@ ﬂgwgpla iGighidugt fog peplessesih ethreony,
is a&sﬁtaﬂddiﬁ)ﬁi(orm’)zazhyﬂﬂ)%ﬁobuﬂ@ﬁdlfel for &@ﬁlﬁfe e, lsb@udy'l lf)ﬁenyfgrhﬁyl valyl

[Siﬁﬁ {bﬁt ion,of a Cg% GONposI tion
or ABAYI PN OIS tEe PRI l%fﬂ gﬁ'tlt f @§ BY\payothsr rgsilcgls,e(pgaergmdue having
antele@tr@JobitilSsidhhin, TR EBHIS, Qﬁsyl Brgtnp oﬁﬁitrdylﬁé@h&ﬁ{ukeﬁ &6 by) an

osi tions s sterjle injectab
el DTrar 5, o BBATE b 85 e beri) bl ducipyogagulsy sice
chai) Fobekd Pl Sphety QMR is sstitu@d FR(dFby Sdhe hatHa®ing @5ide chain, for
sol ution, or suspensions, in liquid prior to use can
eXaP% 8)6Sr epar ed. The preparation can al so be

enul Shdidue thethbiissich a%@cﬁﬂ{afmalysxmm cBjtihcBo® R AURIMBunoassay
e forn1of sol utj ons,

osition can tak
te@lﬂ@g Y B dsed fogspest ea i5j6% of adbodies &or g niegri. op Biaigieis expressed as

anfaEHoEbeﬂlcﬁhtcbﬁHfh‘ht (Kra, vﬂﬁMﬂ@ﬂeﬁ'med)a[s tlQ’Iﬁﬁér ORIERPR0R bORRLrid-S1iB8dy
The a 5*&@ dient can be m xed with excipiéents
cowmeé }b

eeTniatiqny obfkesptisen ped %W%W ypqeppquilibrium
corditidhs! Mee B CdeteWBinkd OF £kt 0R BED J‘%loﬂmmlé Whidhte for
use in the th %S ti c_nethods scri bed herein.
hetsrpgpuegpsin dhegi %rnét r gpultipleripfperiyeRitones renfpsendy the averagp affinity, or
avidig tof 18 GntilBHYERF Rlegri@t TIRKQldet@¥mitdd&or 4 ﬂf?aﬁﬂ@h of monoclonal
conbi nations theregf. In addition, if desired

ane‘apﬁﬁ&s Whishate manpsResHic £im3 PRTIRYR BipginepYonss represen’s @arm/measure of
afﬁxﬁt?s HedRGEEits Uedbody préerdtioROw e K S thonl zﬂﬁutal@efﬂ)tl 12 1 bble are

fering agents and the |ike which enhance the
prefredder e e Baupgasiaypin ybich e integgineatibady conpplgx must withstand

rigofbR§ AREHIAtTons ARROS ity MRSy bREarRIBS 1k K, ﬁ}@ﬂé fr&ﬂ abdtib'10° to 107
I ncl ude pharnaceutlcally accept abl e salts of

Lipgptsmenfereedt ?ré\s%inﬁmmm%%m qnd gimilar @@@émﬂwhleh ytimataly
reduﬁl@ Hidéiﬁlaﬁ&lﬁof@xﬁégﬂmaﬁgﬂeltab@ i &ald ﬁmﬁ ff%r{"fﬁgaﬁ’t\ﬂb&g' (d&ﬁ% s} F03s)

ﬁ$oups of the pep tldgl that are forne
Ar}t'ﬁﬁﬁlﬁa lgmey: A éacg‘fj’éﬁpl%{%a"h,fl Pesssafsphangtony By @¢ #iddriddellgl E. and
Crpit % RIYON § & PR ESGUI® to MbabclSHa O bEdiAC Idlla WARy &CSnk, cNew Sﬁrk,
tartaric, mandelic and the like. Salts formed wth e
ee carboxyl groups can al so be derived from
i nor Qﬁﬂht? PR %e %kifr&s@%s dfswclaﬁaﬁ?dgﬁeértﬁrt mﬁl@d 1P dFrred bmdmﬁ élfﬁmtles

pot assi um anmoni um cal ci um or I C dr OXI

incdysle fthoss Wikth disoeiatins camstantesdradgsy thamd hayl, ix ilQrthw Ak el 0 M,
1021\/€t5bcy1|0ﬁm 6”&, Baneton hiostidd peo!! B, 968N 262 07 M, 5 x 10
ke. PhyS|oIog|caIIy tolerable carriers are wel ’

knomn in the art. Exenplary of liquid carriers are
steril e agueous solutions that contain no materials in
addition to the active ingregients and water, or
contain a buffer such as sodi um phosphate at
physi ol ogi cal pH val ue, physi ol ogi cal saline or both,
such as phosphate-buffered saline. Still further,
agueous carrlers can contaln nore. than ~one buffer
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gl ycol, polyethylene glycol, and other solutes. Liquid

conpositions can also contain liquid phases in
w@dasosesmnst o and to the exclusion of water. EXPOPUSI0p4/040381
Pof, oschMvaddi tional liquid phases are glycerin,

vege abl oils ch as cottonseed. Oi ani c ester

o A Ep g e e GO apagicr etiof bfHede ReireEafon. The
pdph@errap £bihi9¢o SHPIEAntiihOiedides afl madehumrﬂmnmlbwyaif this

i call

t t t
A G e e A L
foreilg Wt V/8hHCRADAL/RYRE (eapplified be SBQ U3 NOsaNs, 6 ande. gtemplary and

PRBRERPSA® ey M Eimaes 071 v gt percont i s

0.1 gmapmseat maamhblbétdl}en@wces iBpegitia ldﬁmlﬁﬁ‘snibﬁd wkful for practicing the

sitio rabl an ntlbod al ni n
o RRR At RS R e S Bapotore 2 HE Pisghinvangon containa
ph‘ysloroglgxlanmlémw cqptiér tdigeﬂiet Witlt & leaft@hy spedesatfhuiharlhoclonal antibody
as, active

bod
o g BT USETOG iR RSP IR teffep Hren s n active
inprediber B preferdddt eaibogin@iotit thtrap@tiotorip@sidOwis hotlihni@ogthic when

i...e., abqut 0.1 t rcent). A therapeutic
a%%ﬂ%%%??ﬁ' m?%p%ﬁﬂgﬁéP“@ﬁg6HWﬁ€ﬁ? contains a peptide
of tmupardemm; theIﬂétﬁmplﬁﬂnacéuyiﬂaﬂlg?abdeytalblﬂ' qmyﬁﬂlﬁgiﬂélly@(ﬂeraﬁle" and

ht ent _ of ti de of
Bl EpBe pieet BURPOErT o sRmPout s Bitrh oh Bhnont agens, are
usedintefchbnygetidy gldtrepdésemaipt thd mafeﬁalﬁ ﬁﬁe aitpaEle Bpﬁﬁxhﬁllstﬁiﬁon b Spon a

h%ﬁt“iltﬁ%u%lpr%ﬁm&mg“’%{q iﬁag y(ﬂo e%f‘g?tf gldﬁ as nausea dizziness,
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w2005a5¢476i | verman, G J. (2001) Phage Di spl ayPCHUS2004/040381
AGETACHE GAHTLBI (SECHD NOS®).i Alkj] arhiplifleafonk aB@padfémyd under standard

PER SRS g P S <R b, PG S B B S0 Raements

weed asewbdd bBavedasoxtd@siolRPCR using imdroad-TH (BRGC (3aWEEC TEG TTG

aTEGRR R P RS RO P AR A0 ¢Gaaag ama

GTdl CGGANOETEABIHQID NRe). YA pieyiousBf ettiey DPK€Z|6Ekﬁﬁ1@1ﬂkappa light chain

PR e iRat TSt redBii il B Bl Gaasib g v aca

GEIHIGCEATT GCAORT@NFER Db N: 13) bind lezgml (BGUOMAT BGASIGETTG GGC

ASATERTNGHSY 3P SRon EBEREN S Eiasbingiy iy ot e
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antibody. vifisithe iRstdpind g Hanﬂlﬁg’@hw%wm%ﬁ from sipgle clgrps growgron
oftpi plHEks Bihd tgﬁédqglt@f{dnf# 10 Gridgly oc(n,Bk ﬁ}ﬁke ﬂlbﬂta@&’esbrﬂae@%arbas C.F,
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motif rather than an RGD motif as central recognition
sequence. Second, a CX9C di sul fide bridge surroundi ng
Fiblivwgerebibdiag imhéitpgrastagp.on sequence i n both previous
st udi j .
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Spitssthvaib Al iPinzaiwpenepy Siras Rarbasg C. %dgd CEED BR&@%W@Weﬂ@nﬂbodleS as
%{%5197 llénds f@ﬂgte s) 8L Ehem69 (3%%53)27%399 l'ibraries
I ng cyc c pepti des with différent ring sizes:
| | gar‘l\duts Heemiidcyppaniagvhope qapss iRmbkravndyene @ the pepgipahgafety issues
v@'h%t?g?ﬁ ROIROG¥ibiths. YAs &gntloge@‘rhbg\%ohunlﬁﬁ 'aﬁ(t%@i@s ag%mst tREA6BE variable
. H° Rajotte, D., Lahdenranta, J., Hagedorn, M,
Arap, W and Pasqualini, R (1999) I nt egrin- blndlng
pepti des derived fronlphage di splay libraries. Methods
Mol Biol 129, 3-17). Constraifwed peptide libraries of
the type CX5C, CX6C, CX7C, and CX9 were used. However,
only the CX6C and CX7C peptide libraries yielded
bi nders to integrin abb3. The sel ected sequences could
be categorlzed |nto t wo groups, those contalnlng an.
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serine, threonine, |eucine, alanine, glutam ne,

hi sti di ne, and net hi onine. Two peptides; CRADVPLC (SEQ
WO DosIse33) and CMSRADRPC (SEQ | D NO 24) cont ai PETUSIV04/040381
d6RAEhs" 0P bibdiimdt WerbSPoiEddnt the Mol Cca6R QI FIACREISRhAET BGatiits who

integrin abb% differe qu,om_th eselected on
d?VﬁloeigirSPwr%ﬁv SVPPEHD Fiter heip R EY PG R @ Spegad e ustisyB- R,

SWh&s, TODIvEY K., WRIFE 18,1 Gh@ldimertmei pzosz)tmhwmmymmataﬂwecond
Ctermnal to the (ﬁgSDng In addi tion, sever L’*

PRI ChEXITER s SPYSEYDYATEDRSfeS %reﬁ%%lfze abeiximgfy;enateq piatel et Blood

99, Q@S%9Mﬁfﬁndlh@m€Peceﬁﬁﬂ€a ﬂlftﬁérhﬁm%ka?i@ﬁ t@ﬁgﬂﬂmab ®¢ grafting its
segquences. snar mi arl W our sel ec

0983 g thsdra WMEBR%@%@E’@"%‘ORB“&M% 1 °p Elia, M.,

GG, B)jungdngh, XVERAORRG.. SSEQI §), O 17)1., akdl BagHs £C.IFS 3#d(2000) The

fa,ct that the CX5C tlde I brar i.ch includes
b PR LT e VL Syt E%Wg‘l DG i anibadie.

Bl €héhn D5y 13568-U3478). rmmevaeif ﬁa acdatnpgﬁedrbyatiabﬁwomfgg &ﬁﬁrﬂgfb@sed on
that the N-term.nal [ in our see

\VV d
O SRl L G Yt EBRTd A 28 5 Sti

with tgf%ﬁ%ﬁ%dh@@d Mtihity tb [He%ﬁtli el adip B ca@hﬁ@ﬁx-iﬂte@@ﬂ @ypahorldetbhal
pept i and anti body rari es has becone a standard

a@t@e%\%ﬁ@ whigh ISavuvwlv éwua&d I’éb‘m“ial:‘éﬁlﬁ EHeukip.r %9§‘é§r dfpmohara,
I\Pﬁ@akqeyq{é%ﬁgﬁmf BR! Damd IumiRRy. (3(‘5(11) C&Hﬁe&eﬁﬂe sth¥liesdfa humanized
Scot t and SiIverman, G 2001) Phage

- slp¢03§PtellplI‘E/HE?dF%‘P6‘P‘3ﬁl NHisadhH YMééT anaspbeiigpbigg b iro antiplatelet
eff&pél{d%‘irﬁﬁdg pPJp@ﬁés ngb’ﬁai PG, 1des-her; CJNQMV SYOfaks, SK&¥u, R. K.,

Kasanov, Yanabhai , M 01) 'Scr eeni n

LB‘WQH"@NdF spapadl CG%M aT6r |- Ak Bragmang IHHB’(%{P Hudson, D. ).and et al.
(Mﬂ)h@lqﬁ)agﬁed %ﬁ%d?@gemfﬁ'fémhb pl%leﬁte&%%%/ﬂ'ﬂ" BBm o3 P422Y968-

I n ‘phar maceuti ca ot echnol ogy. Curr Opin Bi ot echnofl
2976). 41the BAR)antibpdiss g syirely cwpog@}ﬁf.ha@aq Sepenpss cexcepf for the synthetic

HdbR3amty RO %eama RO RO Rk uh BB iaR Qhﬁaeﬁ@éﬁiuﬂlaﬁ%d%ﬁbodxes
these technol ogi es, providing an intriguing |ink

Howevee e indheti )}ﬁUIHﬁéf’éflTl‘éiétYPla ﬁl&lbs@a% bywﬁMPtaPqusheag* possible.

SHics Eif?:\ﬂﬁfuy% antiGdiSty ¥B atiBOBMBSY 618d &fhpkla &/itB fplakedd G}‘iegﬁfl OLEJBE for RAD
appr oach genérate novel specific antirecepto

alpié?pdy uecbn&rmﬂlexdhm tiaskip ehs plarhe sfage trpagh thoRAD @amdlqset isa
KE as@urﬂﬂioﬂ %apl‘ﬁ%f \!‘Jﬂ.ﬁ@nd‘eﬂc&ﬁé §evah tl@&ﬁﬂo‘?ﬁ%’enﬁc @Bfllﬁérgstlﬂé recent

el r generation he scaffold provides
ﬁn@upg dasdbar dhmopmastibodiss thamﬁm@vebfgﬁ@am%\igétﬁgrgl thb{btwf@a ﬁorméexed with
[
tlgg’%%%lr %ﬁ f?@é?& eegéet;(])[:u%glh \‘?}haegzzc: S}fﬂ‘lﬁ{ﬁg gﬁHﬁelr 8 a(h%ﬁsr \pﬁos%\jg’oped severe
tl@nnbpcﬁnpﬁna@lftmdiemg reBRBWEB0Y smalf melecufpaintss d%@lgtehlér?é’e Wilser, P. R.,
c ' [ h n

vﬂﬁ‘éc BN QU ACH. ROV W, ik 3 A0% itkrhglérglrphﬂdagter R H.
(WOquutettlnembwtoeema affer atraant wblmtilybﬁbmhdnr eibatiddeat amcwted with
agt}bc??lg% p)e}%f ¢fo fi }é\ﬁéand %?cu rgcg Bgﬁ a%l%gc? ;03)%% \121'0‘7(2 In thls context, the
pedsibdity @niaink thei KySD amtdmdlm qobkdd:yus'[% tlmgntwnytspeemrw hndtucmg the display of
ngu?lut?otger}ég e to ! %rq T %g?lrtl) agb’[?gg%ﬁe%%%( 4 r}gcgacfﬁ %1611?1?05 11 mwﬁflg drugs.

Fc regdveral Iﬁéusé imenc&nﬁaalhﬁﬁbodrea(mM$ spevific fir imégrlh Iomﬂﬁg including LJ-

C1p rﬁg@ﬁ@t | e WL%@MIW\X\F %gu g n\(}lg, apa g:[l a/t'lan 26009{\/Iultlple

dapeHiiARRE 11 &nﬁﬁetﬂ:&ﬁhboﬂﬁ bin@ing sivk défine @ fmgﬁdcbﬁndﬂg@btk{éeﬁ integrin

alPh%th?Ptgél O Cherg ety 21 feBacemea B 1 Foctol . and Takada, .

(BPBY Ol ssidues of(iﬁlaérm%ﬁﬁﬁﬂll; duburtiBoSIRhdiRor alpAEIMHbetas CedfcbiBtein IIb-
of cellselective peptides from conbinatori al

libraries. Curr Opin ChemBiol 4, 16-21). Those
skilled in the art will appreciate that various
adapt ati ons and nodi ficationsyof the just-described
enbodi nents can be configuredzmﬁthout departing from
the scope and spirit of the invention. O her suitable
techni ques and net hods known in the art can be applied
|n numer ous speC|f|c nDdalltles by one skllled in the
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restrictive. Many other enbodi ments will be apparent

to those of skill in the art upon review ng the above
wa@le®snsqsrs on. The scope of the invention shoul BCT/US2004/040381

1) &F friaogen abcehgheaaﬁmmadﬁwdtem(meiemma ahdLl- @m) J Biol Chem 271,

(BB E R oD Kty B e e kb sedet & ToRRF el Bramaps T, 1999
Bllrd@aﬁal o arAlﬁ,c:Squezgfp%nﬁoﬁﬁHﬁbﬁsMﬁ hﬁtﬁhte@ru’ﬂﬁ%ll&fﬁnhhﬁﬂ@byl i Receptor 4, 93-108;
TorpanasXs p@d& w%@ivﬂa% afi Férgrﬁﬁv&%&% %@EZI%W
Hg}gﬁ%ﬁﬁg&ﬁb{" Ra’i'ad E{gi?c}{ii?g J RaQBZYAE\SEcﬂT_EIM&?}DOf 1831211@nW'?Entlbody D
S o 5 b G A
18092 Niiyla, ] Bodsbh, BS@Eadey, R., BydWF Ward 32, IRbADI - A-, PNMWEAQ akidNRuggeri,
Z%d;{l?%%&ﬁ@@éguﬁ%eﬁ exq@sx%%ﬁg memwgzbﬁ%@%%ll?mé@%nduced
e?: acEABloh. Rﬂlﬁbyshiﬂ?o %Xlgﬁn_i@ﬁ%oﬁ@%nh@ﬂﬁ@ﬁd plBalcbapgregition. Blood 70,
t
4? 5B line oS e, s b, 0 1 Vi PO LS, B R LGER) hibiton
o PR3 geMIbirfddglto Mhﬁll%fﬂiﬂlaﬁ/ﬁ-ﬂe@%@@ﬁﬁ\ﬁml afibddy. Proc Natl Acad Sci
BRSPS RNS i BT o AN PR SRPARESS “Uide mouse mAbs t

int¥gea %xﬁz&uR%oMbBteDm&KemmB@éM@gésM@ thdt tHé@/IGBJ(motif
RADI | VH3 DP-47 V RCYAMDV VKVI 6/ A26 RA

ORGP KRR Siasaie: daeienBEY IO RADES
whRh 4dnt N\ MMERADKBEMAMOYRI KA H hot 3fierdBA&IS BetWdd thd P, drftegrins (Deckmyn,
VRWCRADRRCYAMDV VL3 V2- 14 RAD87 VH3 DP-47

GRERADRRCYRIRA

RectereieP 4 Bsweipys, M, Genpempng/r{3 Tpypaigly, and
%WB@MSMMMDPW AR ReID) RSntaiIAPPRLEROM (B heavy

_ and Fab abci xi mab
chain CDR3 of a murine monoclonal antibody that inhibits human platelet glycoprotein ITb/I1la

function. Br J Haematol 87, 562-571). Thus, similar to our synthetic RAD motif, the native RYD
motif in some contexts provide for selective recognition of integrin ouf;. However, in contrast to
the synthetic RAD antibodies, neither LJ-CP3, OPG2, or PAC-1 contain a disulfide bridge in
HCDR3 that displays the RGD-like motif (Tomiyama, Y., Brojer, E., Ruggeri, Z. M., Shattil, S. J.,
Smiltneck, J., Gorski, J., Kumar, A., Kieber-Emmons, T., and Kunicki, T. J. (1992) A molecular
model of RGD ligands. Antibody D gene segments that direct specificity for the integrin alpha ITb
beta 3. J Biol Chem 267, 18085-18092) suggesting either a limitation in the structural diversity that
can be achieved by VDJ recombination or a selection against disulfide bridges in HCDR3.
Previously, we selected human antibodies with a synthetically grafted RGD motif or RGD-
mimicking motif in HCDR3 for binding to integrins o,; and o,f3; (Barbas, C. F., 3rd, Languino,
L. R., and Smith, J. W. (1993) High-affinity self-reactive human antibodies by design and
selection: targeting the integrin ligand binding site. Proc Natl Acad Sci U S 490, 10003-10007;
Smith, J. W., Hu, D., Satterthwait, A., Pinz-Sweeney, S., and Barbas, C. F., 3rd (1994) Building
synthetic antibodies as adhesive ligands for integrins. J Biol Chem 269, 32788-32795; Barbas, C.
F., 3rd (1993) Recent advances in phage display. Curr Opin Biotechnol 4, 526-530). None of the
selected antibodies were exclusively specific for either integrin. In an attempt to select antibodies
with higher specificity, we generated a new synthetic human antibody library with the randomized

HCDR3 sequence VGXXXRADXXXYAMDYV (SEQ ID NO:3). In addition to replacing the
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Fab Ki 1C50 13 EC50 0 RAD87 3.3X IO9M 8.0 X | O 8M

60nM Abci ximab |.1 X 10 yM 9.0 X | O-8M 45 nM
waelb@sosisai i on constant for human integrin abb3rGi/msiong040381
REBefbtifbe n RADQmi&‘,raﬁﬁmpm‘tafﬂQﬁstlE&lo%mf th&hdw Librexy wal ti@Removal of a

ok B4R SR SR PO U EHDS ST aRN FoRargRggsidues i

pﬂeﬁibhshibtdn@an Ihtﬁreétlrfgly[miél s@éc&b@&f&lﬁe rﬁ@gib%ﬁigaﬁﬁt mtegrm ocm,B3 yielded a
assa%( WHAT] S CLAI NVEDI éﬁ*that ed and, pur

NEYBRHP fdgsp@émxg disulfifd %brfd[gs ﬁ,f @e {yBe cy atoyps LoWnd g Qé)c/? ?)f the selected

afitB6 iyl @Rn@R ATHIS3MhANGr 186 AULHIR, WisdselseleRSdrtiichiS B gemz)es cxgc
that is sellggted fromth H%,roup conSJ ti n &f SEQ

diRgiide byidgeswoydd hayp heep veryapiikely Hapy IWW“’ et H’i%‘lef‘%emonal

sdMciiligl iehardggagalBpn. 2. The peptide of claim1
conprising the amno acid residue S(Pe(gquence of an

f
SEQ T estusl cpnsiminioef diaselstir A SR A DR SE OB 3P HRgis within
HODR3 WorPhed 5 difdedNRmFrofn thé antfgb&—’y sféﬁmld Qﬁ eQﬁlueﬁe ﬁﬁbﬁ’fu%ctmnal

consisting essentially of an
preRefigso dipree parhedpreptides ébﬂ 111991%%%9 @%yélf yltk}we EXsﬁ @@glﬂiﬁbrldge,

VAR RING (SHRY ( ST NS SS, VARCRRADRRCASEY mm@ %dmc (SEQID
sel ected fromthe group consi st

N@j) 121611012 jhe hngeg syr@g ic Beytld%”ﬁ]aSIs&Dll{Bﬁ QFQ 1Y) ﬁqel % mhg%teté‘@p ginding

F 68 befbldRd RADUBNERlies So 0 BREBIBIGiRbAAN to int :
0det erm ni ng regi é)rs1 olf e%&g%tl body 1 6. Theé an? }nbeggllr;/alg w8

well ag nht@etmerpmuﬂn t%tlwﬁg@mwﬁoezme@yn deBians brch gelectedifiom
p%f)‘?lde @ﬁ%&e@ g¥ blpa'g@d%ﬂ%y IQJHaKnT oegshﬁ l-alnyalcps%gys A7 Ra%g&andran N.

erél N t'he ¢onpl enent’ari
Sd &fomsans. nﬁ regd Pegiadey W.4'. H@ﬂ?@den@ﬁcafrmof aptel wﬁsle @n’cagemsts for

CRIEPAFELE-HEOIA IS 18l 191 3055
KrixD32, E.RADS4B., RaDBpslasi, EF{A‘%‘E qucgg hbxla,aes drmglymg cyclic peptldes with
AGTRADSEE ok S8 668 e o 1,
26fm¥10noitviven ByRastel, Badt, Rejottsy Doflahdeeraaint )i, iladsdoot, M) AxpnW., and
8. 1. f '
P%sglrlr%lﬁ, gl’ 183% ‘1)1 blﬂ Fﬁég de?&{lge@ﬁﬁg%ﬁggﬁlégﬁnﬁégg Methods Mol
Biahh2% Bl %)r )Coastmwnd pfzpfﬂdet litwanpe pf theltypo€ X, §1Xat . 1ICXL2andACXo were used.
SN0 R 00 e DRLRIOL AP 0
seimmquuaicei m1dantcatbgmhyedlfltoctwagmulﬁ th&se céntaiging adRGD motif and those
hi.bi ti fib I
cuips & D AR PAR o BBt BeRhE e piobye
réplilaéddiThe centralrbehie wal sdbktﬁumm a diee@fof differiemn afninolagid résidues such as
AT S R e
CR[M)NPEOC(SEQ fie Nap23) Iaﬁrd@MSRADRHC |(r$E3Q I]].HO 2AncamtEinied aml RAD motif.
PP AR a%#n%gmz@%bw T -

o, Qh@bisB, intthe® a@BRY refligh FHpPIROSIT Férd gnr&ﬁecﬂd’m}t&@oﬁﬁd)rdmmedxately
resi due sequence of the tripeptide notif Arg-Ala

- ASp
Cteompiyel inthe RERMAHE t IR@ddion pevgral ssaysases sonadeedi O & tWo basto residues
08t RE BB RED motif, However, none of the selected peptide sequences shared similarity with

our selected HCDR3 sequences VWCRADKRC (SEQ ID NO:6), VWCRADRRC (SEQ ID NO:5),
and VVCRADRRC (SEQ ID NO:7). Of note is the fact that the CXsC peptide library, which
includes our CX;C core consensus sequence CRAD(K/R)RC, did not yield any binding peptide to

integrin oup,P;, suggesting that the N-terminal VW or VV residues in our selected HCDR3
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conpetition assay. 16. The anti body of claim 15
wherein the other protein is another antibody, the
worsns@m i body conprising an anmino acid resi dBer/us2004/040381
R Wiel Bl 1eGR R ERIRMoR With eddBh &, 5.n1 ng T egi on
Seglf t%erm%tahgrs ant i Ba dy, 1Wher ein thee%gm N6 aci d sequence
i s s&hagetisplay vﬁmthtmetlcgra@dmtlb@hénbmnpn@s bécoBE@stamlanpisehnology for
a§ar1e§/50f ag;lﬁg:at?ozs 78ear@PandHvel G ér%%dc"%‘ &fh BukBE D. R , Scott, J.

formed in a s el Ui on assay.
K37nd &Weml @tJeCZOaHd’hwrllel@dA éaba]mm ﬁé@wldéolé Soreti Hayba

LQI%P&& d'g%egso %gfd'sghﬂ%l{;rﬁ&%&v ¥8x; q@&gﬁg Rk Eﬂo@oj %ﬁd ‘gamabhal M.

es an an am no acl ue 'séquen
(ZOHb)tScresmsepI@es-él@pImeé ponetieatagiabpeptidedibsariss. Meg?oeﬁ 24SEG9 -240; Sidhu, S.
h
s'\?ﬁoog f‘hagé dis g @ggargla%epgcggiﬁp%%ﬂglf?%ﬂ%ﬁ%ﬁf)%g@%l fr @fo -516).
Thq@sgjﬁy] cy? gmlldgbhrﬁrm mlnémemnﬁbqﬂy immgnoghbhlgsyarigdé domam merges these
[ t

Rl o e S8 B8 B SRk b ooy pidh, MRk g
diseavprgdHerg m;srdp@msgate@yhe efficacy of this appreach ésgeneratenoved spsbiéie Anti-
rel%; gﬁfde?%q{lﬁﬂogfﬁ 1 'blapé'n%%frblo%étwé%ﬁc%r%rhdlrggng%;ﬁl)es within an

erln protel n conprisin

a@éq@»ess@fiolg =l tb@t @demtmmwhhlé fgscemg providésger thgrapifl dsre@pent of
inll\xﬁa'roll_?éical erﬁs %an He Jséch{PbﬁJ‘égg Jgpl%{)ls Sxeﬁaérapﬁeu{xésgﬁﬁbﬁzé '%rd (1993)

P ceu |ca COITpOSItIO nmprisin
Redeni advancesrin phegs displesb Carr p]zvatlifmtece‘wt)l 4 526 -BA)- rﬁ)@qn pieptidas themselves
hgvg %ﬁ{iﬁxk@(pécﬁv ft)Pﬁz vﬁfg gﬁdnthﬁF l§1 1%%% g’ S ANANS lllrrcblni’for however, their
I ntra- arterla circul ati
display witien fhe oertsextt P@en apiibody eidsiraveds Ids;tectlgm beblean e&m@l ag problems
I
wssBHBTAREN B0l ofpBiflod 4 il SAREE: o0 st ARy
fr@g:mtsu exhihigy reﬂmelnnmdlbtably plsrmagdokineticBehayibr.aWherk itaddesirable, for
' . I t
oBATREUSBlg He S LA LR e ppies
thee ipeptidy prabierice es aoesulbof M eff¢otar coypding. t‘&lmbﬂlleve)ﬂhat this approach can be

. t .
a;%%%@t%%ﬁ%?@sax]ag%e eof E%ﬁﬁ% vﬁﬁ]ﬁw )éctldltggl{ Engfc#ge?{t% %seﬁfé g{n&&ologlcal
rqstmtsr(ﬁmt Kc%I(ZQf)@}ﬁi@’s armrqsﬁhee &n‘p¢ll speedific tatpetican idettdigytianfof cell-

SRRl TRl B o Rt e @

i nt r aFfwee skilied il the art willappredate thathiebisadaitationd ! mdl,ﬁcatlons of the
stpéersgfr%g% %rﬁl? U3 l s3éan I%er & ?erd%{rl]ltoéﬁ éiega%(‘glﬁ %‘Ptgg H:%h(%/ and s%mt of the
irrelrtion @thﬁmult@rlﬁ tequuvts apé p@ihd&@ kaswxz Ingheasiean be @;ipacdrm humerous
s;{e%?‘lg #}Z}ﬁaslﬁigs ll%'ndirxg gl%g?d{‘qr? gltﬁ git gﬁ ﬁlrhgﬁlct ?F@tdestcﬁﬁporn%}‘ﬁln gresent invention
desarited Seteing Thérefprs) insri@beyunderitodd thanthetinenginemnt b¢ wettieed @her than as

s&%&@ﬁﬁa&%@%?emm G0 2 1%’0% HesE@tBHR%t!ex?de? gs%re‘?l'il%{ré’q\)@ya%‘ﬁ&

res‘ess\el Many aﬂntrrﬂntbgdlu@ms wdkbeappmrmgndbl@p ofkilkiy titetagitupen reviewing
t}F%ﬁév%ldes%Fl otn Tl%gc:ogA'Sf tﬂ?}n?gh?gg sh%ﬁltdctjhgrlffgf bbé &tecr;%m{ep wéh reference

td the qppbaisd slamm, daowgoiithitierfsll sepecftega vilentato tvdhe:h guahiefrims are entitled.
consi sting of pulnonary enbolism transient ischemc
attacks (TlIAs), deep vein thronbosis, coronary bypass
surgery, and surgery to insert a prosthetic valve or
vessel in autol ogous, non-autol ogous or synthetic
vessel graft. 26. An antibody as clainmed in claim 15
for use as a nedicanent for treatnment to prevent
thronbosis in conditions selected fromthe group
consi sting of pul nmonary enbolism transient ischemc
attacks (TIAs), deep vein thronbosis, coronary bypass
surgery, and surgery to |nsep§ a prosthetlc val ve or
vessel in autol ogous, non- autologous or synthetic
vessel graft.




27. A peptide as clainmed in claiml for use as a
medi canent for treatnent to prevent thronbosis in
w@e@sesisre sel ected fromthe group consi sting BET/US2004/040381

B SIS AgREi Fin RSt Do o FRECARcled ot

fsimdégrats in claim5 for use as a nedicanent for
treatment to prevent thronbosis in procedure sel ected
fromthe group consisting of angioplasty procedures

performet—by—tattoom—coromrary—at-herectony—ant—taset
angi opl asty. 29. An antibody as clainmed in claim15
Anori —g®a 28@s Fabredizeanesty bDs PDgakwenbyt o prevent

r 0Si S,in procedure selected fromthe group
P%ghgggF?ﬁy'of angggpﬁ§§tﬁgBr%§§dG¥¥¥DBerforned by
ma@l-lgoon, coronary-at hepectonyrgand-Laser angi opl asty.
30. A nmethod of treating a subject to treat or prevent
Falbdi’sor der of t hrombB$Cf ormatR8n;~the-di sor der
sgl-gcted fromthe_grgup consyski ng_of thronbosis in
pul nonary enbolism transient |Ischemc attacks (TlAs),
Faédep vein thronbosispFGoronaifiNbypass-surgery, surgery
@ -higsert a prosthetjg.val vepprvessel in autologous,
non- aut ol ogous, or synghetic vessel graft, the nethod
conprising admnistering to the subject an anount of a

ptide as cl ai in.claiml effective to achieve the
F%E§%red treatnegﬁgCBQEGAﬁﬁBtﬁ%@ %¥Y¥P¥ating a subj ect
Mre tieabroP prevest erdi grxdgryoty¥mnenbus formation,
t he di sorder selected fromthe group consisting of
Y rénbosis in putnmonary BEBoRiEnT-transi ent ischemic
waptagks (Tl As), deep_vei pehhgopbosis._coronary bypass
surgery,surgery to insert a prosthetic valve or vesse
MTE -3dt ol ogous, nen=-autel BEOUB-or~-Syntheti c vesse
vtahty the method conprisj dm nistering to the
Subj"ect an anount of an iDody as clained in claim5
Maftective to achieve-thervpspred-treatment. 32. A
net hod of treating a subject to treat or prevent a
MEF§&§der of throﬁﬁUs‘Tbrh%Pi%ﬁ? The disorder selected
Mokt he group consi stingg@fpthronbosis in pul nonary
enbol i sm transient ischemc attacks (TIAs), deep vein
MTErdnbosi s, cor onary-byp&88 Murgery;-surgery to insert

prgsthetic val ve_or_ve | ,1n autol ogous,
non- aut ol ogous, or synthetic vessel graft, the
MAEt-hdd. conpri si ng-ada+ni BPRrvag to-+he subject an
M&%gg t of an antibody asgéla'ped in claim115 effective

T B¢ Fent T SEQUENCE LI STI NG

<110> The Scripps Research Institute <120> | NTEGRI N
ALPHA, H B. BETA. 3_SPECI FI C ANTI BODI ES AND PEPTI DES
RaP3dib¥aRy1019. 1¥ET LIBRARSED/ 598859 <151> 2003 -
12-03 <160> 24 <210> 1 <211> 11 <212> PRT <213>
Artificial Sequence <400> 1 Cys Ser Phe Gy Arg Gy

Asp He Arg Asn Cys 1 51 0
*Barbas et al.(18); *Smith et al.(19)
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<210> 2 <211> 11 <212> PRT <213> Artificial Sequence
<400> 2 Ay Ser Phe Gy Arg Gy Asp He Arg Asn Ay 1
WH2050565290> 3 <211> 16 <212> PRT <213> Arti f i PCHIUS2004/040381
RUERE ¢95r KD s s Sd1€cts ifft ot Qpdl
@2;{ eﬁ%%%ed %y rando%niyég DNA %":’&2‘4 enﬁ%(é <e§5§'> ’%ﬁVal
Gy Xaa Xaa Xaa Arg Ala Asp Xaa Xaa Xaa Tyr Al a Met

Asp- 1510 15 Vol <210> 4 <2115 0 <212> DPRT <213

Artificial Sequence <400> 4 Val Val Cys Arg Ala Asp
rhiyS Arg Cys 1 5 <210> 5 <Zdxr3 9 <212> PRT <2}3>
Artificial Sequence <400> 5 Val Trp Cys Arg Ala Asp
Arg Arg Cys 1 5<210> 6 <211> 9 <212> PRT <213>

AT T Ccrar—Sequence 400>"06 var 11 p oys ATy A ASp
Lys Arg Cys
RAD1 VH

3 Dp-47 VRTHSRADRREYAMDV VKIII DPK22/A27
RAD3 VH3 DP-47 VRVVCRADRRCYAMDV VKVI  DPK26/A26
RAD4 VH3 DP-47 VGVWCRADRRCYAMDV VKVI  DPK26/A26
RADY VH3 DP-47 VRVVCRADRRCYAMDV VKIII Vg/38K
RAD11 VH3 DP-47 VGVWCRADRRCYAMDV VKVI  DPK26/A26
RAD12 VH3 DP-47 VRVVCRADRRCYAMDV VL8 8a.88ELl/DPL21
RAD32 VH3 DP-47 VGVWCRADKRCYAMDV VKIII 3A9
RAD34 VH3 DP-47 VRVVCRADRRCYAMDV VL3 v2-14
RAD87 VH3 DP-47 VGVVCRADRRCYAMIV VL2 2¢.118D9/v1-2
RAD88 VH3 DP-47 VRVWCRADKRCYAMDV VKVI  DPK26/A26
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1 5 <210> 7 <211> 9 <212> PRT <213> Artificial

Sequence <400> 7 Val

Val

Cys Arg Ala Asp Arg Arg Cys 1

W®B 2602086578 <211> 16 <212> PRT <213> Artifi ci al PGEySINC@10381

1&141@@%:8 &hs@ﬁ of ¥ab RADSONed PFaB abliinfe® Arg Arg Cys
Asp 5 10_15 Val <210> 9 <211> <212>
JFub <213> AKﬁl ficial de@emce <220>| BC2221> a qr g or
~ or t 20 o ¥ad 270 ’\’l, ’)’), /IS, HGM,__EO <223>
RéP&Zd ?éﬁé&ﬁ% 0’%‘&93&\74% ﬁ%BM 9 gtgtilattact
J Q&Qﬁﬂaﬂgt QQ%TWTWK MXERTPead achpxgpKnNn ktgcgctatg
50 gacaotctggq ac <210> 110 <211> 21 212> DNA <213>

*Pistdcfation abnsFad dertnenand0®erin Oy daging. ag t ccggaacgt ¢

p.S210> 11 <211> 57 <
&mg;d gqneentration for 5

and human integrin oupP;.

3%&@1

<213> Artij.ficial
on in an inferaction assay o

?ﬁ\%ga?rp figrinogen

°Required concentration for 50 % inhibition in a human platelet aggregation assay.
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gctgcccaac cagccatggc cgaggtgcag ctgttggagt ctgggggagg

cttggta <210> 12 <211> 39 <212> DNA <213> Artifici al
we@aonses <400> 12 cactctcgca cagt aat aca cggcCRCDUS2004/040381
wHAT A8 fiEpAk0> 13 <211> 21 <212> DNA <213> Artifici al

Sequence <400> 13 ggccatggct ggttgggcag c <210> 14

<211> 40 <212> DNA <213> Artificial Sequence <400> 14

02482040 R BnEOATEE B, SR APy

havipgapaerinpec residye scguense thais selectzd Gomite sroupiconsisting ol SBQ INos: 4, 5,

133 Al G -g%cw 16 ggccat ggct
> *“‘Sgt ‘?Z‘é‘é%%‘gﬁ%ﬁ%?% Hatgsadgion ) S9TNA 2955,

Artificial Sequence <400> 17 gaggaggagg aggaggaggc
9949C CERABpERIE EYRADF Lontprising BR arhfho 24it TRidad sequence of any of SEQ ID

NOs:5-7.

3. The peptide of claim 2 consisting of any of SEQ ID NOs:5-7.

4. The peptide of claim 2 consisting essentially of any of SEQ ID NOs:5-7.

5. Anantibody that specifically immunoreacts with integrin o and comprises an
amino acid residue sequence selected from the group consisting of SEQ ID Nos: 8, 25, 26, 27, 28, 29,
30, and 31, wherein the amino acid residue sequence is within a complementarity determining region

of the antibody.

6.  The antibody of claim 5 wherein the complementarity determining region is located in a

heavy chain of the antibody.

7. The antibody of claim 5 wherein the complementarity determining region is HCDR3.

8. The antibody of claim 5 selected from the group consisting of the antibodies designated
herein as RAD3, RAD4, RAD9, RADI11, RAD12, RAD32, RAD34, RAD87, or RADS8S and that has
immunoreactivity with integrin ousfs.

9.  The antibody of claim 5 that is a human antibody.

10.  An antibody having the immunoreactivity of the antibody of claim 8.

11. A method of inhibiting platelet aggregation comprising contacting platelets with an

effective inhibitory amount of the peptide of claim 1.

12.  Amethod of inhibiting platelet aggregation comprising contacting platelets with an
effective inhibitory amount of the antibody of claim 5.

35



<212> DNA <213> Artificial Sequence <400> 18
ggccatggct ggttgggcag ¢ <210> 19 <211> 9 <212> PRT
wa2d3m35d305r0 sapi ens <400> 19 Thr Hi s Ser Arg APEI/BS04/040381

Arg, Ar Agm@nétl (;'f ishib@ibbinddlg of &biiogéh 16 phétetdddhp ﬁﬁ%?‘amtactmg the
Artificial uence <400> 20 Val Val s Asp

platelpts gl%ﬁl@ef@y‘évef jhitoppamoppt of hepspiigle 05qlsim PRT <213>
Art|f|C|aI Sequence <400> 21 Thr His Ser Asp Ala Arg
Ar‘([_zj Arg Gu 1 5 <210> 22 <211> 9 <212> PRT <213> .

Ar ¥ £ iPe‘i“%PPOdsgq‘ﬁ‘étH‘é‘@ Plaje)ef sgsregtionePmprising srgactingpjatelets with an

effectjve%ﬂ@on&z}&n%uﬁt?o?aﬁ afiieageftt4n st andom zed DNA sequence
<400> 22 Xaa Xaa Xaa Arg Ala Asp Xaa Xaa Xaa 1 5 <210>

23 <211> 8 <212> PRT
15. An antibody having integrin oupB;—binding activity, wherein the binding competes with

binding activity of another protein, the other protein comprising an amino acid residue sequence of
the tripeptide motif Arg-Ala-Asp (RAD) and wherin the binding is performed in a standard

competition assay.

16. The antibody of claim 15 wherein the other protein is another antibody, the other
antibody comprising an amino acid residue sequence within a complementarity determining region of
the other antibody, wherein the amino acid sequence is selected from the group consisting of SEQ ID
Nos: 8, 25, 26, 27, 28, 29, 30, and 31,and wherin the binding is performed in a standard competition
assay.

17. Anisolated and purified polynucleotide encoding a peptide comprising from 9 to about
50 amino acid residues and having an amino acid residue sequence that is selected from the group

consisting of SEQ ID Nos: 4, 5, 6, and 7 the peptide having activity that inhibits platelet aggregation.
18. A vector comprising the polynucleotide of claim 17.
19. Ahost cell comprising the vector of claim 18.

20. A method for using a polynucleotide to produce a protein, the method comprising:
a) culturing the host cell of claim 19 under conditions for protein expression; and
b) recovering thie protein comprising the amino acid sequence selected from the

group consisting of SEQ ID Nos: 4, 5, 6, and 7 from the host cell culture.

21. Apharmaceutical composition comprising the peptide of claim 1 and a suitable
pharmaceutical carrier in a form suitable for administration intravenously, intra-arterially, into the
lymphatic circulation, intraperitoneally, transdermally, subcutaneously, intramuscularly, into the joint

space, or by pulmonary administration.
22. Apharmaceutical composition comprising the antibody of claim 5 and a suitable

pharmaceutical carrier in a form suitable for administration intravenously, intra-arterially, into the

lymphatic circulation, intraperitoneally, transdermally, subcutaneously, intramuscularly, into the joint
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<213> Artificial Sequence <400> 23 Cys Arg Ala Asp Val
Pro Leu Cys 1 5 <210> 24 <211> 9 <212> PRT <213>
waeaoshsasral Sequence <400> 24 Cys Met Ser Arg BCEUS®EP4/040381

spacdoSoyRun s alimbiskRd@> 25 <211> 16 <212> PRT <213>
Artificial Sequence <400> 25 Val Arg Val Val Cys Arg

Ala Asp Lys Arg Cys Tyr Ala Met Asp 1 5 10 15 Val

213>
:4(1)%> %%a\ﬁ/ﬁ%&hcél@oﬁﬁ@sﬁﬁn E’gf;[prﬁgl%% aﬁﬁﬁdgg bEdi@h 1§%ﬂ&‘§£lﬁt§ble

p Arg Arg
pharmpeeutipl caties mAsfﬁmztsustabi@fonsin\mtraam@ga@vwm@&a- r@m@m&o the

lympRARE SR duBatio Ay 1ﬁt‘refpb1¢tbﬁ’éall}sﬁ§ﬂéﬁé?ﬁl _|y<§@9tﬁar%gus}{aintré¥x&cﬁ@llly, HiPre joint
Q/sAr%@QIa Asp Lys Arg Cy yr Al a Met Asp15|015

spacsyq by pylfppgary gdmnisitation 22125 PRT <213> Artificial
Sequence

24. Apeptide as claimed in claim 1 for use as a medicament for treatment to prevent
thrombosis in conditions selected from the group consisting of pulmonary embolism, transient
ischemic attacks (TIAs), deep vein thrombosis, coronary bypass surgery, and surgery to insert a

prosthetic valve or vessel in autologous, non-autologous, or synthetic vessel graft.

25. An antibody as claimed in claim 5 for use as a medicament for treatment to prevent
thrombosis in conditions selected from the group consisting of pulmonary embolism, transient
ischemic attacks (TIAs), deep vein thrombosis, coronary bypass surgery, and surgery to insert a

prosthetic valve or vessel in autologous, non-autologous or synthetic vessel graft.

26. An antibody as claimed in claim 15 for use as a medicament for treatment to prevent
thrombosis in conditions selected from the group consisting of pulmonary embolism, transient
ischemic attacks (T1As), deep vein thrombosis, coronary bypass surgery, and surgery to insert a

prosthetic valve or vessel in autologous, non-autologous, or synthetic vessel graft.

27. Apeptide as claimed in claim 1 for use as a medicament for treatment to prevent
thrombosis in procedure selected from the group consisting of angioplasty procedures performed by

balloon, coronary atherectomy, and laser angioplasty.

28. An antibody as claimed in claim 5 for use as a medicament for treatment to prevent
thrombosis in procedure selected from the group consisting of angioplasty procedures performed by

balloon, coronary atherectomy, and laser angioplasty.

29. An antibody as claimed in claim 15 for use as a medicament for treatment to prevent
thrombosis in procedure selected from the group consisting of angioplasty procedures performed by

balloon, coronary atherectomy, and laser angioplasty.
30. A method of treating a subject to treat or prevent a disorder of thrombus formation, the

disorder selected from the group consisting of thrombosis in pulmonary embolism, transient ischemic

attacks (TIAs), deep vein thrombosis, coronary bypass surgery, surgery to insert a prosthetic valve or
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<400> 28 Val Ay Val Val Cys Arg Ala Asp Arg Arg Cys
Tyr Ala Met Asp 1 5 10 15 Val <210> 29 <211> 16 <212>
WEBRDs02535> Artificial Sequence <400> 29 Val dpcWab200a040381

e T

to theswligetae ameund et peptidpap claimed \m¢laimr ipfiggitye iy aphiavethpdgsirad geatment,

Arg Cys Tyr Ala Met Asp 1 5 10 15 Val <210> 31 <211>

16 <212> PRT <213> Artificial Sequence <400> 31 Val

G vt methqsd afyreating g spiget iRdyat o grepgnga digeyderypf thrgmapup/igrmation, the
disor@§ Beldeted fioth tilig’gr\o’@ consisting of thrombosis in pulmonary embolism, transient ischemic
attacks (TIAs), deep vein thrombosis, coronary bypass surgery,surgery to insert a prosthetic valve or
vessel in autologous, non-autologous, or synthetic vessel graft the method comprising administering
to the subject an amount of an antibody as claimed in claim 5 effective to achieve the desired

treatment.

32. Amethod of treating a subject to treat or prevent a disorder of thrombus formation, the
disorder selected from the group consisting of thrombosis in pulmonary embolism, transient ischemic
attacks (TIAs), deep vein thrombosis, coronary bypass surgery, surgery to insert a prosthetic valve or
vessel in autologous, non-autologous, or synthetic vessel graft, the method.comprising administering
to the subject an amount of an antibody as claimed in claim 15 effective to achieve the desired

treatment.

38



