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he. ant bodyFee & timaroaRErigny e Brb ol oty SRt Fseslne

i nvention cembbdingk, alte&smplmnmlﬁnt;bméynﬂﬁameglgn ofitlmmtﬂmdﬁaddcated iy hedvy l:’nalnnt egrin

aan(33. The_.jny op also cp ds u t he antibodi es,
i munogl obuqflfh an% %dpna%or? Plg %H’P%eerlﬁ r’%}\l/eecﬁ’fl?lgmen?qrw ‘%&?&%&W%f)eéi Prgﬁt') t he
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wi t h i nt egrtheantibodPB 2ahmdarctifmdy.ses an ami no aci d resi due sequence sel ected
fromthe group f 29, 30, and 31,
wherein the am%r)\%&llggmél @%gﬁs’a %‘ﬁg& stggﬁgﬁtzdg c?nten@%tﬁ%ganﬁ%&g h%?l %ent arity
determ ni ngmm@mctlvwwithmteamahﬁﬂy The invention al so contenpl ates a met hod
of inhibiting bi t n ting the
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In an additional embodiment, the method is a method of inhibiting platelet aggregation

a
CoLES

comprising contacting platelets with an effective inhibitory amount of the antibody that
specifically immunoreacts with integrin oyef; 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.

The invention also contemplates a method of inhibiting binding of fibrinogen to platelets
comprising contacting the platelets with an effective inhibitory amount of a peptide having an
amino acid residue sequence that is selected from the group consisting of SEQ ID Nos: 4, 5, 6, and
7.

The invention stiil further contemplates a method of inhibiting platelet aggregation

comprising contacting platelets with an effective inhibitory amount of an antibody that specificalty
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conpri si ng dnbifer BRIRbAYIEe bidtalitod) corfprifiigdh 8heb 1 ADREARAL{ BN MRfna@ SUi table

pharmaceutical carrier in a formsSuitable for adnm niStration intravenously,
i nt ra- ar t erSomplegentarify dstemiping egion gt theother pntihedwhetsin the amineasidspquense i) | v,

t r ansder mal g¥otedFHROHS FOPRUTNFing SIEOIDUGS 8| B 16y27, b810Y, Fohfd b OhddtwheR@ce, or by
pul monary admi njstration. A still further enbodi nent contenplates a

I
phar maceut i hehindingispsefprmed it 2 stagigsy SOPRIBIoR féant i body t hat specifically
i unor eacts wi t B fiirliér@mbbdimék bBGSidveatidh conthpildtal pRarmRRadABGRPdsiteRl carrier.
An additional epbodi nent . ]‘_tg:? i nventi on contenpl ates usi,nq t he peptide
i nhi bitor o‘i"mp‘i‘fl“ﬁtﬂ%’flpéﬁt‘daﬁ’g‘\b@@’ Platrictagersgationfod a siatle PyrmacPRist! AT Mo prevent
thronbosi s fofn sufbibh fbd admsistratlon Git@ denodsiyOifird-ARrigly Autd tHeOgihetid digul@bn,pul monary
enbol i sm t_ransientl I SC em'ﬁ at.t acks ‘[I%,cﬂlﬁaep vein, thronmhosis, coronary
bypass sur g&raperitongy Yst{?f'%éw ¥’5“1’i°#§’5f’ S ANAPSGIRER o (PR foll SRiFe Pe¥sel in
aut ol oglous,pum_argudrﬂhi@tgﬁus,Asgml faﬁathdn&bdimemasl&ﬁif plalgﬁ af;ﬁarma%etftidﬂbdﬁﬂj‘osiﬁdiﬁr)lodi ment
contenpl ates usin t he .anti bo at specifica i nor e S Wt
integrin ascoggrlsggﬂlée&?@g%ﬁ?t SPHHC b’élgfnﬂléoﬁ g with %%ﬂ@%e%waﬁé)%ﬂ%&? s. In anot her
enbodi ment ghiaehageadal @@iet. nhi bi tor of platel et aggregati on can al so be used as

a nedicament for treatnent to prevent thronbosis i.n procedyre. selected from
the group consisfl ‘tBPaqE’ﬁﬁ‘iff%eﬁFggtfe)}nvﬁ?tB’B 8‘5%?”%8%"?&'&&?7@8“ {P1%on,
coronary atfied&eggmsptionadsmbdiceintEorqiestfbm Stpyevert thré@nbokik Infdosditicandedkaent t he

ant i body t hat ecifically i noreacts with i.ntegri "(33.i.s used as a
oG coment | o 0 FEsmenERtg of MRS Sty Mt thERE eheB kiR et

cont enpl at etarombusizf doaslarg byfasssaigbmagndsugdelyj teinterttagrdsthetit valve opvessdldmt a  di sor der
of thronbus rmation,, the disorder select romthe gro nsi.sti ng of
Chr onbosi s THPOR EALPDR TR, FRLRR P s, ARk dbhiEed bR ) " doep
vei n t hr onbthsantibodg tospevificallyyipasisoressts wite imjegrisai:fes ¢ nedicanreatit treatnpntost het i ¢
val ve or vessel .in autol ogous, non-autol ogous, or synthetic vessel graft,
the met hod EOHTEP®Y>adni ni stering to the subject an anount of a peptide
havi ng In another embodiment the peptide inhibitor of platelet aggregation can also be used as a

medicament for treatment to prevent thrombosis in procedure selected from the group consisting of
angioplasfy probedures performed by balloon, coronary atherectomy, and laser angioplasty. Ina
further embodiment the antibody that specifically immunoreacts with integrin cypfls isused asa
medicament for treatment to prevent thrombosis.

The invention also contemplates 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 atiacks (TIAs), deep vein thrombosis, coronary bypass
surgery, surgerj toinserta j)rosthetic valve or vessel in autologous, non-autologous, or synthetic
vessel graft, the method comprising administering to the subject an amount of a peptide having

activity that inhibits platelet aggregation effective to achieve the desired treatment. An additional




activity that inhibits platelet aggregation effective to achieve the desired
treatnment. An additional 5 WD 2005/056575 PCT/ US2004/ 040381 enbodi nent of
the invention contenplates a method of treating a subject to treat or
prevent a _disorder of thronmbus formation conprising adm nistering to the
subj ect an YEMBUAPS3E an antibody that specifically i mBAEPER4MOR ¢ h
integrin aatwmdiserethp inention epstsmplytes 2 methadodireativg & subjastieireat or Prevashe aspect

the present d1&o?dé?6ﬁﬂh&ﬂb1ﬁ“f&hﬁhtﬂ>‘ﬁ%mgﬁlsin§ Qaﬁﬁ.aalrgmhpwg Jebtl o I BiRP i Sedppdy DI t o Of
pl at el et aggr egation. The pepti has from am no acl d residues

and an ani niatseaeifically damenereactevifuitearin Gl W"’%@p@é‘ﬁ@i@ t!;eoiewwwmq K/ R) RC
(exenplified by 1366 dsfdcdNie pt@senﬁnvem@m p?d@ﬁ!lcs@m 1soi5¥é§ aﬁ%&ihgﬁp gﬁcﬁfixgﬁ'bﬂ@&f I ncl udes

the am no acid residue Sequence o nor e

pr ef er abl y, Pipielet aggresation Jbe paplide h%@%%é aé%éfbﬁ@@o a5fd residpesyind sE@nn@cMos 5-7.

| n anot her R{PRGIquedch Bal B¥EPEIIOR Cd8p tichRiiedth@bQIne®isii £al |y
i mmunoreacts with quel ntgcrl nmaangiZ?té;e an%%wl |e§1? ue ez tﬁe amsno acid

resi due seqt@fte- Visers) P’i?f‘%b ypecepisiesidue sedesnen ST pmed SEQ 3EQ | D

NGs: 8, 25, ROs:524%nd,4bre ppferablf has&lﬁhﬁhnﬂrﬂo)acidhésiﬂhﬁe@aen&@ﬂﬂ{y%ﬁsﬂt\)ﬂ]iNOy schet er mi ni ng
region of the ant| bod

Pr ef er ab| eco ntarity determnin regi on
is located in a Hé’&\‘?}?}/ﬁ?ﬁﬁf ﬂ’ed‘?ve’ft’r? p’ES' i0es38 g 843{3%1 %?lgcaﬁ}gwrp@megﬁq ‘Y/‘g‘ t he
corrPI errglnt ai’nte%ﬁn ot &‘ﬁdﬂgﬂ%ﬂﬂg inckRgds € mnﬁ)ohﬁm&due'ﬁbﬁleﬁeg}(mmglfw YORASE c
preferably uman 0 erred antibqdjes are
desi gnat ed ﬁ%@& ‘fi& M@%W %f%éo&é&ﬁf WE)@Z’V‘%MDM, RAD87,
or RADSS. TE’tﬂttpleﬁMﬁﬁﬁty @emermin&xg r€puRto P hraibeds. Bﬂafeﬁm@,ltMmptammmy ddifmining
i nmunor eact i V.I t D12, RAD32, RAD34,

RAD87, or él"“ t?&gé#%%“ﬁ'@ﬁ’ﬁ?‘g@@# angl gjoge H“ﬁ\?’élﬁr&yR@ﬁ OMPEAHELY 2 et hod of

i nhi bi ting ﬁﬁtamﬁingtregaaggﬂmma (the antlbmlyumhmg:réfheblﬁh Bpnafantibody. Exerhplgy pl at el et s

with an effetl e i nhi tory t he
i nvention. #ﬁm g?dleéﬁrotshe?lgnapaher mast% I nvég{ADgaﬂ%?g\?ﬂé‘B {a met hod of

i nhi bi ting RADm ngneat RATISI cir M@em The invémibeblet contemyglitesctingitbliehasing fhe of

contactin e t 3Rt de or
ant i bod;/ gf R}rﬁe |%$}§thf%n D?Efx‘lﬁ @égrgp%t%h ﬂ%ﬁ%?\i\ﬁ%@% eI dr aw ngs

that form aRpDBR.ion of the specification; Figure 1 shows that selected Fabs

bind to human i r ‘ﬁ%(a% 1) i egr| ns
Shown are ELI SA%ggtua}‘@he?%sgs tgﬂ %ﬁ%hm{ €W(?ﬁ{egz]g urnahlmlun ggﬁeﬁy@é@&

ann03 and agpludiagitc SWépmmmamtﬂ‘aﬂmmﬁwMﬂ iniibiteryRatsuntek ppastideed by
pConb3X-t raps: fb&% Phle inte tl&ﬁ A rat anti-HA mAb conjugated to HRP was used
for detection igure A ovvs that Fab RAD87 binds to hunman atel ets but
not to human urrbinlstﬂbmt mﬁwwsp@hﬂl@tlmntioamm@éﬁlasneqhquécﬂ}lbltlmﬁmfgamﬁ by flow
cytonetry s Lol b2 DA orfPdRfing plaRlet MIBR Hécﬁ%é%ﬁﬁ A
express bot |n eté(?@ © t? ¢ and a?érﬁjdg?)o blﬂl%épalote to HU\F7EC cel | lﬁmyvvhl ch minly
express int e’@qnewxd(mgannwyeﬂhwa@twn Fab abci xi mab bound to both platelets and
HUVEC

:

Brief Description of the Drawings
In the drawings that form a portion of the specification;

Figure 1 shows that selected Fabs bind to human integrin cyB, but not to other RGD-
binding human integrins. Shown are ELISA results based on immobilized human integrins ofs,
0iPs, 0By and csPy and supernatant containing soluble Fabs expressed by pComb3X-transfected
E. coli. Arat anti-HA mAb conjugated to HRP was used for detection.

Figure 2 shows that Fab RADS7 binds to human platelets but not to human umbilical vein
endothelial cells (HUVEC). Analysis by flow cytometry showed that Fab RAD87 bound only to
human platelets, which express both integrin 035 and oypPs, but not to HUVEC cells, which
mainly express integrin o, By contrast, Fab abciximab bound to both platelets and HUVEC

cells, confirming its documented cross-reactivity with the two B, integrins. The y axis gives the



cells, confirmng its docunented cross-reactivity with the two R3 integrins.
They axis gives the 6 WO 2005/ 056575 PCT/ US2004/ 040381 nunber of events in
| i near scale, the x axis the fluorescence intensity in logarithmc scale.
Figure 3 s ust/og Fab RAD87 and synthetic peptides derjived fromthe

sel ected H %’éﬁences inhibit the interaction bet wd&T/YRMLYIBH a" b( 33
and fi bri notaver oBpvgnts imlinear setlef ther auidbpthitoresoanre fritstsity indogiritinaly scalgr i ous
concentrati ons oﬁlgﬁebi AT RATR Sids T Bl R Sl EBRa1 95 2
negative control and synt hetic pepti to integrin anbl3

i mobi | i zedweduspregihipit | A‘tﬁ[ﬁ#“&?febe“@?l? iaiserinoefls prdirinegsn, BigiEnylated fibtipegesct i on.
Mean val Uesw@'ﬁﬁxe%Wﬁ@ﬁi&mlﬂ%ﬂc@&tﬂaﬁﬂ%ﬁﬁbstm ah WERERH G We16X P&lidgTeNt s are

shown. Figure 4 shows that Fab RAD87 in |b|t;§fl atel et aggregation ex vivo.

The shown phugpelesas n%g@fg‘feé@!mm(%)s%%w pRptides sk added do o %mmm@bﬂme@)od
| um - aggr eggiREefsA R, s%;tﬁsvuﬁéﬁﬁvwa ed fometectﬁﬂbM%%zm(a%hs@ﬁdaﬁab abci xi mab

(B) solution was m xed of platelet-rich plasma to reach a final
concent r at i Gniatras gidlrpe nderpdenlgEPCIDEMtY A Sh¥> was t hen added to a fi nal

concentration of pidfke B shdvd it FDRAIBY iABAS plaaet\aggsegqﬁuyeko&@drriea{owmxamenut es.
The plotted nean values and g{’_‘? andard deV| atiions of three independent

exper i ment s2EEFCERtENHS Vere detived from p pRolesblend dympi-aggregometsh ihqetark asiuSivddfs deri ved
fromthe seffsGed7 HOLRB:LBEKEREES soiwf@hwm thixé W€ ] ﬁgﬁ{efeﬂﬁ&ﬂ €t Vi VO.

Pl at el et aggregation assays were perfornmed as descri bed igure 4 in the

presence of i fipgh genesptratipnbeisiesnPd rdaned a0 mMA 1A Y kes tiqp pdded F?é‘tfnall | three cyclic
peptides Wdhénidien 6540 uMiddftheFag’%@gaﬁanﬂah mbhitdtel @6t 10hiuek eiheaattEeaahi on (A- O

whereas a linear peptide with t RAD notif and two control peptides with

an i nver sedvaRepndendardulgviationpofdireedadependent experimegts 8ieown(imiC)- Abci xi mab Fab was

used as positiVeraRabkRiwsii @Hhetﬁ'p@ﬁtﬁés@i%n@gQBtﬁﬂﬁtséIEb?edm%equEﬁcgéJr e 6 shows
the am no acjd residue sequences_of a part of the heavy chain of the

ant i bodi es Bhibi ﬁ@elﬁtraé%réﬁ?f“’fi FYEAL ]i)l't‘}?}et 2BEPEANONLEPAYSEES BepPimsA agfesarib IR nvent i on
Tfie 83 ei ﬁnt itzlgtﬂwmtme?ksafc@Uﬂtﬁﬁad@wdlpaﬁdé Sficehitibnst mlrtﬁa]@ 88@ice wchbpebtgﬁeﬁgrl n t
ala, e ter ntih 0 ical forms is used herein to
refer to mﬁﬂhg]bﬁ‘%% bé‘(?lﬁ‘i’ g'f‘?!f gﬁ?‘?%ﬁ‘ﬂ‘bnam{j]%}ﬁqai/a liner poRtidp it thens  of

i munogl obuRAD miotif 8¢ tﬁmmral péptides With @€ itle@:sd RABmotiOvahdeffett ovabhdkpaahd
conbi ni ng sj eor par.at ope. enpl ar nti nol ecul es are intact

i nmunogl obutPrACHER %ﬁg%“sgf%gégitw f’&a/{‘ltrgvn lﬁﬁ %‘f‘fangﬁﬂ BgEBBUI i n nol ecul es and
portions of an i Figuwa 6 ghos tihe aminonsoill essidbespquenved afdlpmgofttlm.'k&evymaiﬁbﬁlm known in
the art as Fggd ?ﬁqu rs%a%b v%}I%Oand F(v), single donain antibodies (dAbs),

fol ded i muPSEIYBLE P ESRA U, and active fragnents thereof. An anti body
of the present invention is made and identified using phage display

t echnol ogy ! l! E e art (See, for exanple, International

Pat ent App Iﬁa‘m’&)%Jl g Wn’v&tt& 94/ 18221). A detail ed description of such
procedures is sefIhef mesmht inyeitipwpiomidestaatibofirscthg inergunopaqgy wéith tegauicualt Thedalm i s a
human anti bg ggﬁ | fic
human mAbs (r%%0 ma 1newll g esl a%\{l?]}éﬂsgﬁgith?%lnﬁ%%%eﬁ{oq}nﬁﬂ%o&g) bulﬁﬂgr%}ﬂ)%/soa% irst,

t he immunologically actxve portmns of lmmunoglobulm molecules, i.e., molecules that contain an

antibody combining site or paratope. Exemplary antibody molecules are intact immunoglobulin
molecules, substantially intact immunoglobulin melecules and portions of an immunoglobulin
molecule, including those portions known in the art as Fab, Fab', F(ab®); and F(v), single domain
antibodies (dAbs), folded immunogiubulin constructs, and active fragments thereof.

An antibody of the present invention is made and identified using phage display
technology as is well known in the art (See, for example, International Patent Application
Publication WO 94/18221). A detailed description of sueh procedures is set forth below in the
Examples. A preferred antibody is 2 human antibody. The present invention discloses integrin
apbs specific human mAbs from a newly designed synthetic human antibody library. First, the

two cysteine residues present in the previous libraries were removed from HCDR3. The reduction



two cysteine residues present in the previous libraries were renoved from
HCDR3. The reduction 7 WD 2005/ 056575 PCTI US2004/ 040381 in HCDR3 | ength
along with the renoval of the disulfide bridge potentially allows for nore
structural _flexibility in the HCDR3 | oop. The renoval of the disulfide

bri dge wasWEREYSYe2d by the observation that a pepti FETHERIGEN8Y om t he
HCDR3 of anﬂE@RﬁeMﬂydlmghaethﬂedemhllobthdyisulﬁc@sﬁﬁaﬁﬁbﬂ[ﬂ@ alloPERrhdreNO 1) and its

et ot 5SRO AR Bl 0 TR il 2o

Sweeney, Sthe oquatBaﬂba@pepﬁﬂe detived Sod tHe FEDRS oBupredously selyadmtibody ant i bodi es as

dh I d
2ho§2l \F/QZD Ir(at her th ??(%ﬂﬂﬁbqaanﬂlﬁhﬁég\%ﬂﬁoﬁ‘gﬁgg B@@gﬁﬁ%@ﬂo Qﬁ‘g‘?(r)gndovn\:ezed
si x resi du@etly identi¢al efficagyiin Hgand blgflmﬂﬁssaﬁ‘(smm Védrﬁlt.é] Seitegthpeip i, @2z~ GRADSP, has
been wi del g, us80s asapadsd Ve k% @5939%“@&@%*“@&1& dﬁnﬁ‘&&i&?%& Jﬁﬁé&hﬁ hga%sgs & anger. H

RGD- cont ai ni ng pept| des are

J. (2001) integiiesgf ﬁl%eﬁéﬁ?zéz'fsﬁ IRTH}) Seennd.ivg cbﬂfiﬁiR#Dtl‘%ﬂmél@tl RGDwathat ai ns t he

barrier fUungdeiRBin@h éo?e%@eifﬁﬁh moﬁiz@@sm RARRIR e regon IR0l 532,
785-791; Sle i,an, I\ﬁ smg , Dehdasht i ., Fritz, A, and
Wi t esel |, ‘W%@)de’@{%sﬁ hes aep,w,xpglypquﬁyluacpﬁ%wn%@tpggndﬁ PEERSFIMAS doni nat e
integriri- A R@D-cblﬁtilﬂhglﬁéphdt@Sreltd%téﬂ)tW@M HI) U@tﬁﬁw Bj, h&{d&(}r&@om (ﬁU@f}l e cell

mgration. Circ @tl o% 818-1827; CQujlh A, Tarres , and Czech,
M P. (1995&‘) cggip plading ig R“’B%‘PM@H“F%%‘HP Wﬁ‘“‘r’"é%@% g%r,lergwatmn,oﬁfsglgtpd W’%Wephas bet al
si gnal i ng péabiavyaysules. LEPIOIoIGHE ITBRTA; 5181:2&91& R300%, sHaRReR, BARizGal | it, J.,

Mann, ects of dj fi catl ons of the RGD
sequence aﬁ'bdwge“ﬁt&gﬂgg%ée@ﬂ "i‘tﬁé W&F tgﬂfbﬁtle RIS B‘F’Gﬁélf’ﬁgﬂm?@&‘épt or. JBiol
Chem 264, 1d&tidnd 4Rolveiida pastigiyry sﬁootﬂmuscleaﬂﬁn@aﬁﬂgefr&lldiwn &y, 1918-182000)

G ycoprotein,. I Db/ s in rat cardi omyocytes by
caspase- 3 é'Ic':]“tIP vat#ot "eﬁg c?ﬁ&)@:ﬁegﬁhiﬁ;pg%bg SD%@%%)%WGGWWFC t?k?@‘gf act that we
sel ect ed RAlgfin alphab tietalrsignbling ppthways z/dtiol Chert 2781 22899-22900; Haytankn, ANGailid,, D.

Sattert hV\IaIMaPn ?Oraa aﬁcﬁ%uos@gﬁ 3%9) Ffoects%%g cﬁ%atli’o%%ft% RED seqitrd %1%%94) Bui | di "9

synthetic an i'’es as a rins. Tthem 269,
32788- 327959ntexsm1ggve§mmntbhdte fibtrpediin méptmg‘ Bicg Shah 263, ﬂé’i—éﬁ@] Avlentdg st Rer  or

whet her f i : esized that the RAD
not i f enbef%@ggﬁ& ia) ffgﬁ]g@ (Jﬁ%éagr #ePl ﬂbﬁﬁaﬁg‘hﬁ‘ggﬁ“‘o%&‘?é] %ﬁ&%éﬁsn'% Faéase t he

pr Ogablh | i tyz@ﬁmﬁ;mlcaﬁg:aﬁtaﬂb@mmf@ﬂwﬁ75@5?§§15766i) nHe@vgmthaﬁptm&t xther e we
used phage [ [ S & egrin
alibi"3 frso%%&g syrﬁo e@?cgﬁoﬁgﬁﬂgﬁ ?E@gyﬁlmhbr ar ﬁgsgﬁ@gn& tgthéoglgpndom zed
HCDR3 s equditesses, S Rrkmx oAbl SRl ding syathety antitidées seadbesive deaadt b odi es

reveal ed a;s WﬁB;ﬁRﬂéﬁ%#%ZTS@ﬁ‘zm)ﬁg s HAEHENG ik PtobFermine whethr
- (V( VI VY CRAD exe by SEOQ and 7y and hi gh

speci fi ci t)ﬁf‘ﬁ"@?&b&"r@t#k)@@ﬁ Sﬁafh*a%o%ﬂgﬂ‘?‘ﬁofm@@%ﬁ@ﬁWW@%@GWM@C@@| ns such

as integri PRtreasclii€nrob@sit Rediir | as
three synt ﬁrgfrlmg&%gﬁ Mlhére%ease dj ' bﬁ%&w@m&pﬁ%@ﬁ D NO 6),

and V\CRADRF%@?g{‘SE@BrD NO 7) whose sequences were derived fromthe HCDR3
sequences of theyaalEstEshagHidpR9H 18ct monoclonal antibodies specific to integrin o

from a synthetic human antibody library based on the randomized HCDR3 sequence
VGXXXRADXXXYAMDYV (SEQ ID NO:3). The selected antibodies revealed a strong consensus
amino acid sequence in HCDR3 (V(V/W)CRAD(K/R)RC) (exemplified by SEQ ID NOs:4, 5, 6,
and 7) and high specificity toward integrin onr,; but not to other RGD binding integrins such as

integring owPs, ¢, and cisPi. The selected antibodies as well as three synthetic peptides
VWCRADRRC (SEQID NO:S), VWCRADKRC (SEQ ID NO:6), and VVCRADRRC (SEQ ID
NO:7) whose sequences were derived from the HCDR3 sequences of the selected antibodies
strongly inhibited the interaction between integrin ajpb; and fibrinogen and platelet aggregation ex

viva. To our knowledge these are the first fully human monoclonal antibodies that are specific to



strongly inhibited the interaction between integrin allbb3 and fibrinogen
and pl atel et aggregation ex vivo. To our know edge these are the first
fully human nonocl onal antibodies that are specific to 8 WD 2005/ 056575
PCTI U82004/ 040381 i_ntegrin anbl and can potently inhib | at el et
aggr egat i oy, %ﬁ ect, the present invention pr ovﬂ(’)‘iégg%?ﬁ““r’ﬁé‘%sht ed and
purified pé ?3“88‘ 5 H?P“W‘“h‘b‘F%lﬁtélFtéﬁg‘%@“egatl on. The pepti de has from9
to about 50 ami rlﬁoﬁ’é?dsﬁbcfﬂﬁ fébbﬁﬁnﬁﬁﬁbn%vﬁi@ﬂ aaqsoﬁ&uqn éﬁﬁb N@g&%{ﬁt&% t hat g
an

corresponds to V(V/ V%CR'& F&C (exenmplified
7). The pe afeépéaquegi}t eypeli’trﬁlﬁ diga %f%boafrﬁoﬁ@maé?l@rwé@qsanfbanm@ﬁée of any
of SEQ ID rb¥dué sequedceaRtl corftBrofidsRé QMWM(KYIQQCHR%&H%@% Mﬁ)ﬁﬁﬂ due

sequence of_ a her aspect, the i nventi on

pr gvi des arf EJ‘H¥ Gﬁslayepgﬁ%afe@réﬁﬁw’iugﬁﬁeﬁmw&ﬁ% @?‘@‘%&é?%“’*%f’f@nﬂ REERIh  atro(33.

The ant i bod§yost HE badchaere pleferably] iae tha ainlo keGieddie saqeqwemﬁy M(slifcﬁiz:);m% gl)? CRA? 31)
an

Sﬂ rlf.) ECEAN?%/?% X%E%P‘a’ﬁ]? Wﬂf@ﬁ*f %rwoﬁ*ﬁ% %%"95@5 *‘BWPWZ “FWe““&H‘P?rB"BW‘” BB abl v,

t he conpl ervgyfl.afhebytibddyt includentha gmins e reshdue seqh«mcavmww/av}t]ﬂamy chain of the

reora. o CRRRURBT Cidith g BGOSR ARER Arad by B ary “and

preferred anmpllngiaety dakenifinghegivgofahendtitody. &’Iremeraﬂy RARGmplEAtdndhrity AAERhiniddADL 1,

RAD12, RAD32 | so_contenpl ates an
anti body h&aARS Digﬁma%%(ézpaéacﬁl VID?@O‘%?“ more ?rpﬁk%%t lc ., RADI I,
RAD12, RAD@EtemMﬁBd;glmﬂAEEDR%The aﬁﬂﬂb&&s miosi p;eétabhrmdmmm anabqchxenmlalys i nvent i on

pr ovi des 2 P {Hack bl § LABLAALESL RABITIA R R, Rt NG L e St ep of

contacti ng ctive | itory ang of "a peptide or
ant i body ofRPtDi%é RAINGERARE, on RAIXNS; [The ipeenticnnalse pratemplaise ant antlbcrﬂmamrrg\zkmtl on

provi des a:ﬂﬁhﬁb%ctﬂf*rbﬁm@ﬂmmlag?g%e@ﬁ gﬁbw 2, lHON TPy

i ncluding the step of contacting pl ective in |b|tory
anount  of RA¥éptide or antibody of the invention. The present invention

describes, in ong yarRqsl BRR% m@iﬂ%%ﬂ@&%& Qﬁléhomhmﬁﬁﬁhﬁﬁtefehﬁ%mgfﬁ%t ain a

bi nding site as descrlbed herei n and speci fical
pr esel ect ednaluging#e sigp plcenipeing nipfalets Wﬁb@rﬁffeﬁﬁe H‘P@B"YH%@W ‘Pfe‘é’eﬁf@P Pr |ines which
produce t heqgki HeiidRatigiet hods for producing the cell lines, and nmethods

for producing the human nmonocl onal, antibodies. |nsofar .as a dlsplay protein

of this inventi offS&hyehanghespect thisdnvention groyides aimethod ot inbibiting bigdingddi nents, a

fusion pr otmﬁ)g&%\pﬁ@r&tsmﬁuudﬂiguﬁ@ab eiudhthdling}S@Mys @fth il Faktive BRibRord AklouAt
filanment ous mepbr an gﬁanc or, it is to be understood that the display

protein is, of paepggcheqtlbotyrp g‘}"ﬁ‘&’@}’ed i mmunogl obul i n heavy or light chain
into which a bi nliepgeséit in@enbiatSdebiRiOes, in BicleRBbdiced, hurEaar:rtoiitﬁroﬁavmbudmd thet MRNY

enmbodi nent s I.ess,| on f the tein i t he
ohager d s PR aEERE PR Srinare sk Redb bbb B koL RO BB Phavy anc
l'i ght chai rinvestipt dlsd éscribwicelHtingwdiict produbrehe agstbpriss, rigtpda or arﬂtll@% Wclplm%eqdn with the
nmenbr ane a%ﬁlgc{sforya&ﬁéingt%ﬁ&ﬁltﬁdﬂ@c!cﬂﬁ%odﬁba' nis used as the

Insofar as a display protein of this invention on a phagemid particle is, in preferred
embodiments, a fusion protein between an immunoglobulin heavy or light chain and a filamentous
phage membrane anchor, it is to be understood that the display protein is, in effect, an engineered
immunoglobulin heavy or light chain into which a binding site has been iniroduced. Furthermore,
in many embodiments, the expression of the display protein is prepared on the pﬁagemid surface as
a heterodimer formed between immunoglobulin heavy and light chain peptides, with ane or the
other being a fusion protein with the membrane anchor. Thus, where the heavy chain is used as the
fusion protein, a display protein in preferred embodiments comprises a Fab fragment having an

anchored heavy chain associated with a light chain,



fusion protein, a display protein in preferred enbodi nents conprises a Fab
fragnment having an anchored heavy chain associated with a |ight chain. 9 WD
2005/ 056575 PCT/ US2004/ 040381 The present invention al so describes, in one
enbodi nent \%POl nucl eotl des that encode human nonocl onal antibodi es

cont ai ni ng g as aes ri.ped herein, and whi chPGUHEAM M| onal
anti bodi es bi nd SPd qs?‘}t 1’:13?‘1 Sak ) SSJRPsemaeiment, palynyelsplides fhg encode

Pol ynucl Sotﬂuﬁlasmbrhalbnal afri:tbﬁﬁks cﬁmajmiigumxml ammldagaﬁﬁedgg}glhlaﬂgh dmg@n lﬁﬁ\lﬁ}n be

sequenced to identify t eot i uence. Mt hods for

sequenci ng "%ﬂ”g {@L%’Hﬁﬁné) %lﬁélﬁ tapﬁfﬁ% F‘Fé)?%ﬁ'ém‘ﬂ}%%‘& ?B‘Y‘i&i’f“‘&?ﬁttdﬁ:‘@a‘ any of the
enbodi nent snafie fonBunanwentdomal anflfodienmn h&x&@emgﬁtoemtlﬁ')th&pé@hu@dﬁﬁdﬂms as the

Kl enow fr US, Bi qc cal .. Cevel and
Chi o), Taqas %n@ffa 3%%@@%@}3%& &er m)s%zglg %58[; AP Ediee ( Amer sham
Phar maci a Blnm@hﬁrﬁmbomrumfalmwcﬂwn The methods e empldy owiserafmeaes hakieases and

pr oof r eadi EH%J E anplification
syst em (Li pfeégﬁ%{g nol Egaﬁﬁeﬁ%gl@t]a ers% gjsl\%&%ﬂ% IEe‘lr%g &%Gﬁ quence

pr epar at i orpolysmerse(Berkin-&dmar), tharmestati Wewlymg@w (émensm Pharnacia@iotdeh, CROLAB 2200
(Ham | ton, gpe A cfﬁﬂ B'Ar%ﬁ QAR hses ar ch,

WAt ert own I\/asagggw or {n T ?'{YSTGSO%}) é%%@g%éﬁ%g%ss easl?goaégl ng is
then carri éﬁ“@uﬂh‘aﬂ@?@ﬁéﬁ ﬁ'@ﬂhﬁﬁﬂpﬂ 97en frife Tachrolpyips, Gaithershieg Md))- fstﬁ&lfaéh‘s

(Per ki n-El u).ememﬁar%%%@ﬁat&m& RS SEHRNGE Pk R4 {CR MeRol AR ul ar

Dynani cs, Sunng(vale or other systens known in the art. The

resul ting @@HU@h@é@lﬁﬁ”éPéiﬁlaqt?%@iC}i%ﬁfﬁ GTGP; MY Besercha WgisitavenMassyamich ar e

vel I known thdWBIATALYST éOﬁ%Fbrkufl-Efmer)eS%%ﬁm&ﬁ‘g is s sbRRl out%sm&/!mhémmzs ghort
Protocols in | ecul ar Bi ol ogy, .John W é&Son New "York N. Y., unit 7.7;

Meyers, R A7 DNAgemsncingsysiems Kok @m@aﬁh APAER HATIMGYSPaCORneSySisiEH.  New

York N. Y (MRIccil DySadcs) Sﬁﬁhﬁm}@mm@r@foth@ﬂy@éms(l@b\bn Ihlﬂ‘ﬁ%ﬁ THe @guigagng monocl onal

ant i bodi es of the i nventl on is . l]q; detail further herein,
St g

and can be SSEERRHY Yrkvged d‘%‘f’%@"af‘ﬁté FB’F knpwindiybe et (Seed hods
descri bed ha#mild) Auvabé, RIM. (199T)Shidri mmmmemmm@lseﬁgwmuﬁmm Sdas, PRy t

det 1 nat f I ti bod
e A g A
human nonocieidkk AT, plo 8683361 ng tested binds to the preselected target
nol ecul e, then the huma. n?@ onal. ant i boq%rggei. .te tﬁleﬁl and .t he human
monocl onal - ant i bthPRPBUR S e e ot SO ar e
consi der ed @ﬁpdbedeiﬂlgmtdethd fuitleer bdrein aprlms b&)dca:ntpmslr&eumgrﬂ]magem:dm undue
tat

oD T Skt oo ABRRORE 80 B PN SR BB PRl 2,0t o by
ascert ai ni ndptewhiedtior of thdﬂeniemaryémndplggamm‘s of thedreorioglortabantibody of ipierestiimfipatic a

| t | t t est ed
Corpet os. v 1 R Ehg AR B Fprodubed e WERBIRBE| BB R bRkeRERD B, B
decrease i riolieputsaiagtel jargetmoltaylvathen theowmen woreklosaharitibesthybeing testhbant figent i on i n
standard C%ﬁ&i@}b&ﬁo@ﬁnﬁﬁxﬁﬁ%@y pfraaﬁ?epkgﬁkw@n&&otf R iyl bre BB BN P esent

in the solid pha that the two nonocl ona an odi es
bi nd It is also possible to determine, wi out undue experimentation, if a human monoclonal

antibody has the same (i.e., equivalent) specificity as a human monoclonal antiboady of this
invention by ascertaining whether the former prevents the latter from binding to a preselected
target molecule. If the human monoclonal antibody being tested competes with the human
monoclonal antibody of the invention, as shown by a decrease in binding by the human
monoclonal antibody of the invention in standard competition assays for binding to the target
molecule when present in the solid phase, then it is likely that the two monoclonal antibodies bind
to the same, or a closely related, epitope.

Still another way to determine whether a human monoclonal antibody has the specificity

of a human monoclonal antibody or peptide of the invention is to pre-incubate the human
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to the sane, or a closely related, epitope. Still another way to determ ne
whet her a human nonocl onal anti body has the specificity of a human

nonocl onal anti body or peptide of the invention is to pre-incubate the hunman
10 WO 2005/.056575 PCT/ US2004/ 040381 nonocl onal anti bodgﬁ{or pepti de of the

i nvention W9 HEPar get nmplegule with which it is norHaV/P§R004Messt | ve, and
t hen add th’@‘“ﬁf}ﬂ‘ﬂlnanﬂg‘ﬁ‘g(?{ Pﬁ?ﬁ*ﬁ ‘gﬁ‘F MR 'ﬁg}hbm‘ig‘étﬂ%e&mf’ Fit &pish fisgamatly ¢ he
human  NONOBicERAinddheh Dty idein Agndcail @tlibbdy belnb tebled Rdctermind iSthélinaht y t o bi nd
the target nmolecule.. If the h ., mmnocl onal. antj, body, bein ted is

i nhi bi t ed t'H%”H?%‘TEL““EP?@|bF‘R%¥eftﬁ“{;‘”?’%?"' e B o g‘&%ﬁ‘? %*mqﬁ%‘%t# al |y

equi val ent , huepn tmogclona pesibodyi teing yestadis irhibitedohancin oih ikelibodd) ibled yhe samepapt | de of
the inventj i1 onal. . ] er_a.hunan nonocl onal
anti body  holipefgs@ieichs, e diddp Rl LIS RS pBuRHTRG, TR

i nventi on iigventiondet er mi ne the ami no acid resi due sequence of the

conpl enentarity My Wl I IQB? i i | =1 N
guestion. Anti bogg!;1‘ﬁirrlrtl)[Hlmrlel(?‘;ua .gg&%gl\q}??n‘g I e_anl{uﬁlglg@?ﬁ)gl?ﬁafl Eﬂ@?%ﬁﬁ?&keqlﬂ’val ent,
am no aci d ¢fadpmapanasedenahwibody gf thejayentieuririo deterglingike apinocacidhiesidyadeauentendi ng

speci fi Ci t Yor sRLDAGSentply BREAMENE tBitn LR tedRas R aWRIokiediR QWtdnD AbdRay art. The
i mmunospecificity of an anti bod%/_, its target nolecul e binding capacity, and
the att endapieculss kavisg idpnticaleorfpnclionstiy cquivienbiapinofgid residue safenesp@ theiPRdef i ned

by the epi t Qpgns\thveliheMihé BindifiEspeditit). MAGINodS HFEGRHAAE beptided B welkdoRR S the
specificity Is defined at least in part by the amno acid residue sequence
of the vari#ble region of the heavy chain of the inmunoglobulin the

antibody, and i mhdidkdundtpecitiifly bii o ktib6dypitsaryed o REEhifidH @phcityThadeaci d resi due

sequence. Partjcularl referred, i hyman ocl onal .anti body having the
bi ndi ng speﬂfeil‘laﬁtia???‘%%e Q‘Etﬁ@‘%'rﬁﬁ‘ﬁg‘@lf%ﬁ% SPUIRE: g@@“‘%% SEH’PWBEH%@. tﬁet:ol i
m clroorggnl aﬂhﬁyinandxigﬂgm._’ﬂgbeﬁi?p&s?a:ﬁﬂcﬂiﬁsh déﬁnédatﬂﬁﬁhﬁﬂﬂﬁ?ﬁ@ﬂﬁﬁhh}o@ﬁd prgdu_ced by
a plasmd vecgtor as descri ur r . herein. .such nme s of .producing
pepti des, p@Flé‘ﬁéﬁP?nﬁ%%f,stﬁep‘faﬂ?q% e %ﬁﬁ heafy ?ﬁ&ﬁf@g lﬁ?ﬁoﬁgﬁlﬁmﬁlﬁmﬁ% the art.
Use of the aidétpint'bieheiliply chdievannbiehiegion spmcackiiresidiyseqiiencd. ndi cat es t hat
equi val ent nonocl,opal .anti.badi e i bi . .o skl ar ...
i nununor eacti on %gﬁ%uclﬁﬂ%&efeﬁrrcogear Pﬁ%‘gﬁoglh%mé%ﬁn%beoﬁg f)n% ﬂg"ﬁjhn |nﬁ§’eflgmg of
pr esel ect edthe tnamoglpnal amibedyiratucctibp an Bcoli thivmagerismsriafegulanittaorgmisin ank so
includes th [ am el bstituted
parent am n%bﬁ@oﬁn&%g}%ﬁ @Q%thﬁgi’ﬁg‘ﬁwﬁgpﬁg‘g _ g\l}?ur%g{%ﬁls%%?ﬁtﬂ&?sz pepti de
al so bi nd t produciag paptidee) ebypentidesaprofeins, pnglapighaiies argwell logwuinithe arta Mot ¢fdhe preferred
enmbodi nent H ' | Q0. e bA&s1 b t he
above not ed%h%a}@ﬁngaﬂr}éd%g@ﬁ% sﬁaéﬁﬁ&% ﬁ‘;?ﬁ”&%e‘%‘?% esﬁ}gﬁgﬁ?g po%ﬂr’\oggf %@%ﬁg{g
sequences wkameior sinidar bunyriowadion fhinding)prerediseand enjistedordinding o a wesglednlces.
Conpl ement ag Jidkuc! eoti de sequences include those sequences which

.o a)@eﬁﬁl : ; ; . .
hybridi ze to ™~ the pol ynucl eotide seqguences of the invention under stringent
hybri di zati on coffti Etmbirgusepgiia Azt ebbRendeatie 1okt Bbsigedamipaciditul ar
advant ages Oiuéelof FHb Bt e PRBho acid provided that 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, perticularly 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 systetn in the same manner as foreign antigens and foreign antibodies.

The invention contemplates, in one embodiment, a monoclonal antibody of this invention

11




anti bodi es, particularly insofar as they can be used therapeutically in
humans. Specifically, human antibodies are not cleared fromthe circulation
as rapidly as "foreign" antigens, and do not activate the inmune systetn in
the sane manner_as foreign antigens and foreign anti bodi es. The invention
cont enpl at &0 20H068 enbodi nent, a nonocl onal anti body BFVPRPE Nt on 11
WO 2005/ 056899ceddy thossemimetie’ss1  produced by the present methods. In

anot her pref err et 60 iRl embdaBneh S Mlinash @RISR Af@satd truncat ed

i mmunogl obu] i n | ecul e conprisin a‘%&ab fra%msnt derived from a_human

monocl onal SRIPRERRYIn ’B?IGCPJI’?i"%mP’ﬁ{P@%IF Pufrpemer derfreghirom & Byrpasimonpelongl anibory,

L ef: ]gplt 0 ][ i@fﬂgﬁgwaﬁ@. TB@Ehb&ifjaélﬁérdSackihg_Fﬂﬁ@plgli, Esol?lﬂé{at!ﬂi&ﬁlﬁ tﬂeﬁpéilﬁdtfj :Jm cab
alf-life, i agnost vant.ages in nodes of using the so e Fa

f r agment Th@%ﬁd‘??ﬁ%ﬁ% °’?@%ngﬁgga‘ggﬁagﬁsrlﬁa’mP?W’S?%é@r?@]?lgl}"F known in the
i mmunol ogi chdgmesitt She preparatianrof b eolatdciahfibnechiccigdnstally Rnawn Bithe iginund@édiaists A
preferred nethod of pr ing._a.s le Fab. fra t. 15 descrihed. herein.
b of or ably. s foeg R ey Foilio®, A3l PRSI o Ruaih iR W T

i ntegrin ar fragent iSescribedheremn ant i body shows preferential binding to integrin

nt eg anti body o i nt
ar e df sci osed hot Brryg Aiof bR hhon RSB RGBS o R 1

RAD12, RAD3Phat RAD34ibodRADST, prafererRaDG8ling Thietegin omed, avdothparedioadther insgpeiences  of

the VH regign of those.antihodies i.s . sef. forth in Figur : Leularly
br of ef r eq. neER RO EERAR R HeE ey ifuReh P e ntedls RARd R ARL RO act | on
EE; ndLng) spam,wmxmn,mmgﬂbé‘faagmmmmgmmsggmmgpaa&ﬁemm l'i ght

chain i nm . : i: 0 na. aci,d resi due sequences in
pairs (H L) % f 9%%%?@%%%’??%{%% al ﬁ@bl{)cggt‘%sg“ﬁmglﬁfqlg%}%aﬁi n described herein and
t he heavy chai n Raticubmlg peferredinmag gionwsthng egtibediesars thise Fvingthe iBmurmasiction

conservati vg, i | . i Htutions are those in
whi ch at | e@é@“@%@éc¥ﬂ§§ %}#Hﬁéﬁg&gﬁgﬁgﬁg’gﬁ%w ggaﬁdejlﬁ%ﬁeaﬂggsahbeen renoved and
a di f f er ent inmegpgliebulin vigighle egion smipe apidypsidue seq®nesh ingulss:kuntesdke lightehadn al | y are
made in accgr | : ﬁ.@n it J I i L he
activity of gtﬂﬁg@ﬁg}rﬁ\({)\% %%515%5 e gthg R%g&sﬁ&g%&lﬁéo&ggﬁgésk‘gﬁ? %:eﬁuéggér? f&t@g@i stituted
for an ami nendsedsevitive abpingioes therephd  whi ch are typical ly regarded as
conservative SUb@BﬁsEHLﬂv@%stgsa_tﬁﬁééﬁa %o%%lﬁé!&t Eﬂh@&i’erréeé?&lb MShe Wi dofgut i ons Al a

Ser Arg Lys Asn Gn; H's : n Asn Cys S o
sequence has been removed and a different residue inserted in its place. Such substitutions

generally are made in accordance with the Table 2 when it is desired to maintain the activity of the
protein. Table 2 shows amino acids which can be substituted for an amino acid in a protein and

which are typically regarded as conservative substitutions.

TABLE 2
Residue Conservative Substitutions
Ala Ser
Arg Lys
Asn Gln; His
Asp Glu
Gln Asn
Cys Ser
Glu Asp
Gly Pro
His Asn; Gln
Ile Leu, Val
Leu Ile; Val
Lys Arg; Gln
Met Leu; Ile
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Gu Asp Gy Pro His Asn; An Ile Leu, Val Leu lle; Val Lys Arg; An
Met Leu; Ile 12 WO 2005/056575 PCT/ US2004/ 040381 Phe Met; Leu; Tyr Ser
Thr; @y Thr Ser; Val Trp Tyr Tyr Trp; Phe Val Ile; Leu Substitutions
that are | ess conservative than those in Table 2 can be sel ected by picking
resi dues t WRt200f05¢%3 rmre significantly in their effectP@FRYHHEhing (a)
the structure of the p eypeptlde back6é %/ tHE area of the substitution,
for exanple, as a sheetsSer helical confd@hmaGlon, (b) the charge or

hydr ophobicity of the mpjecule at the target vgite, or (c) the bulk of the
side chain. The substltﬁtlons whi ch in gen aI are expected to produce the
great est changes in t%i n properties w |1¥"be those in which (a) a

hydr ophi | i c residue, foF-‘Y%xaan e, seryl G&rrtBheonyl, is substituted for (or
by) a hydrophobic residug, for exanple, hescybu i sol eucyl, phenyl al anyl,

lyl | anyl t (or b
O B, bR e BB bt B, 1, ™

exanpl e, |y$)dues it @l&ay:hore Sgnifivasttyl inhpbir effest oauhﬁﬁaﬁxﬁngt(@dhé‘wnctﬁebfth@/) an
or (d) a residue

el ect ronegat or e or a rtyl.;

i g o Dbl e et o b B p e ARRE o Pt ) U od T o7
(or hby) gn&omf&tnaﬁau{bmgneahasgedehﬁmhdbwt{ ciithe moli[aﬁlplaﬂge'gﬂgmitejer(c)\tmﬁmttﬁ EEt hods
such as Sc a ,on Wi r adi,oi echni ques
oy bo” usoda e stuf R Rt AR Rk A it 6 Btef AR QR e b 1
i S expr essauoteisprogntica wibieitlse mmhwatﬁam?phﬂ{arc_mm bhexampld,aﬁuyrmdarmylt he nol ar
concentrati, |

concent 1 at ot R8s BRIRRYii6 B etatft MASE Rofdlerh Bnf TR, vty

condi t i ons.or Fbryl; Kb) agptaineror n@linerlbsubsaltqmdéw&wrdw) agn otd;¢r rslug;d¢)enaidualmving odi es,
which are hefgr, g&ﬁﬂ@%@ FIH ﬁlmhlﬁplé"ﬁ)fsﬂ%%ﬁﬁ%r £k dyﬂﬁ'sﬁﬂs%égfopgo? Taﬁ‘ epi topes,

represents the average A
i ntegrin. Tiretrgiegateq reméﬁe;fewxmle, &luppmalng FSI’M%N!‘ 610 a pesiderciagingi bulleyrside bodi es,

whi ch are @89?&%‘2&{&1&% H}f]lalﬁu&alﬁgdbgtﬁﬁt@cf fof @F@@Bﬂe%ﬁﬁhﬁ@@ﬁde dfRlsents a true
measure of affinit finity anti body preparations W th K, rangi ng

from about ezwlq,ely@mz L/ nol e are preferrgd for use in i Mmunoassays in
whi ch the i ntegrifnadthdiRRsics SrSRheMrd M YsisWh ddlfhdioR with radicimmunoassay

techniques may be used to assess the affinity of antibodies for an integrin, Affinity is expressed as

an association constant, K,, which is defined as the molar concentration of integrin-antibody
complex divided by the molar concentrations of free antigen and frée antibady under equilibrium
conditions. The K, determined for a preparation of polyclonal antibodies, which are
heterogeneous in their affinities for multiple integrin epitopes, represents the average affinity, or
avidity, of the antibodies for integrin. The K, determined for a preparation of monoclonal
antibodies, which are monospecific for a particular integrin epitope, represents a true measure of
affinity, High-affinity antibody preparations with K, ranging from about 10° to 10" L/mole are
preferred for use in immunoassays in which the integrin-antibody complex must withstand
rigorous manipulaﬁons. Low-affinity antibody preparations with K, ranging from about 10° to 107
L/mole are preferred for use in immunopurification and similar procedures which ultimately
require dissociation of integrin, preferably in active form, from the antibody. (Catty, D. (1988)
Antibodies, Volume I: A Practical Approach, IRL Press, Washington, D, C.; and Liddell, J. E. and
Cryer, A. (1991) A Practical Guide to Monoclonal Antibodies, John Wiley & Sons, New York, '
N.Y)

Affinity can also be expressed as dissociation constant or K4, Preferred binding affinities
include those with a dissociation constant or K less than 10 M, 5 x 107 M, 107 M, 5x 10° M,
10°M, 5% 107 M, 10° M, 5x 107°M, 10 M, 5x 10" M, 10" M, 5 x 107 M, 10" M, 5x 10°
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rigorous mani pul'ations. Lowaffinity antibody preparations with K ranging
fromabout 106 to 107 L/nole are preferred for use in inmunopurification
and simlar procedures which ultimately require dissociation of integrin,
preferably in active form fromthe antibody. (Catty, D. (1988) Anti bodies,
Vol ume |: Approach, I RL Press, Washington, i ddel |

1. E and %5&%}05 % (1991) A Practi cal GU| de to I\/bnocl gﬁgl S%ﬂt%{’) i es, John
Wley & Sons, k, NY.) Affinity can al so be expressed as

di ssoci ation consm mothemspdsidthe Rwverftion proddds i peptideghat firhibits platelst aggmgatiod he hose

\iMO't'g ﬁ/l . ig%pﬁfﬁé%%‘“ﬁgﬂ’s%ﬁﬂ%f}%m%%%&f%%a%o&%fﬁKﬁy‘é “ﬁ&‘ﬂ’% %84}4111& éx 240" izx

M 10-12 M 5xavention. 1136%12@I@S’ﬁl@@@BW!BdwmmmM@m@%@ncel@atNP!TQ%PUniSGG e M In
anot her aspe, Y EDK/RR 4 sha highi tel et
aggregati on. &%‘%eklm t1de has ﬁ%%ﬁbg&?gﬁsﬁggéﬁgﬁ g’m’tﬁ%d 20| g “&e?ﬁ%‘ges and is
deri ved frome&ﬁecbﬂwﬁl wyse@fortbﬁplgwmtmﬁtmlen Preferably, the peptide
includes an am nqh@ﬁﬂeﬁinﬁﬁv%h@dﬁ%oﬁ&ﬂ[ﬂﬁ&%mb&ﬁ& c&%ﬁﬂ‘&:@gﬁﬁﬁ f&graﬁtﬂﬁlg teor mul a
V(VI'W CRAD( K/ R) RC (exemplified by D NGs: npl ary and
preferred péf}i{aPﬂ'B%m%tP@S §T§Fnb|36}’?rﬁ“ b@TWW“PWW@SI@JE%?Fﬁ]I‘%BS“‘FHE%IP%%‘@ﬁ‘ jna
i nvention cmkﬁras@kaaﬁ/aﬂerama&&emgaﬁer GANR Qs bhedPseied SEuetlan ffiocRhahiibedyng t he

t herapeutic nmeth bed Th eutlc co 05|t|ons .of the

pr eseﬁt |nv€ﬁEeP'€ﬂ%%‘ér8’ﬁ i‘f’rﬁ g‘?ﬁ’ﬂﬁﬁ c‘ﬁﬁsa diop isperspd erein as adctiveg get her wi t h
at | east onepgRped B ;@éferfbﬂmbodﬁﬁemﬁiem&betﬂﬂtdnipﬁﬂgbn oot PRiEnogRicaGEd ved
therefrom as, descri ge hereh ssol ved or dispersed therein as an active

i ngredi ent . ?’ancerﬁ 4 %8’8 PEUC RS Sher apeuti ¢ conposition is not

i Mmunogeni ¢ when Asaashanhane&t thé tednst“phaﬁnétbmiﬁdllyla&bptﬂﬂﬂf' "blysiolopiztibelerable’ apdir poses.
As used here

ol orabl o SAmRCAEPTLar e TR (e Chesbuf Shieh iy uf Jid. &' <

conposi ti on&sedd:mrcthm@eablyaidkapmthamht mm@em sapaldls & admmistiationteesr apuangeabl y and
represent t th dmnistration to.or upon a
human wi t houﬁ‘gﬁn w"%ou %ctd ?cct)lﬁn gt;l%d(%%em rgsboﬁ)oélc%ﬁ?gﬁts %hgﬁsé%qsea %lfzzé?f such as
nausea, di zgasnesussetm@a'sﬂlk@c upset and the like. The preparation of a

phar macol ogi cal j L t ssol ved or

di spersed therein i E_'%%éﬁoggfr}a _e%iriagog clgilrf@@%&%ﬁ%ﬁ lfﬂ%seﬂ* Yee%é?fcl: {Scorrp05| tions
are prepar disodusd gtdispirbed therqnewalbur@srsmchh@p alas'fb'mc@ihlswmmmsm:’r@mr

suspensi ons Ipregﬂéifag Eh?mlg sael(im&glé‘%qmd SPYBRY &'sus géﬁiohg i\{%d{%{)&oﬂ % e Tor

sol ution, uspen5|on rror to use can repared The
prepar at i on hewgverajoidopas Sembﬂesfplfﬁob‘tion, Wuﬁyeﬂsﬁm rianid pdyr torgse eenAlse be ont ai ni ng

conposi ti on é,feggse ?prt:ﬁﬁmtnpéamaﬁé beultlre® Mhus, BVHRERE nfPlRule béHRlfleS. capsul es,

sustained r ormul ati ons or powders, "or othér conpositional forns.
The active icrmposifpresse taispiie e f SoBtonw; eypensions, [Plettcapsifjes. enpiagped release

phar maceut i q@,}nhmtlon@&%ga@pbleoﬂ@e?gommufmne w th the active ingredient and
in amounts suitable for use in the

The active ingredient can be mixed with excipients which are pharmaceutically
acceptable and compatible with the active ingredient and in amounts suitable for use in the
therapeutic methods described herein. Suitable excipients are, for example, water, saline, dextrose,
glycerol, ethanol or the like and combinations thereof. In addition, if desired, the composition can
contain minor amounts of auxiliary substances such as wetting or emulsifying agents, pH buffering
agents and the like which enhance the effectiveness of the active ingredient.

The therapeutic composition of the present invention can include pharmaceutically
aceeptable salts of the components therein. Pharmaceutically acceptable salis include the acid
addition salts (formed with the free amino groups of the peptide) that are formed with inorganic
acids such as, for example, hydrochloric or phosphoric acids, or such organic acids as acetic,
tartaric, mandelic and the like. Salts formed with the free carboxyl groups can also be derived

from inorganic bases such as, for example, sodium, potassium, ammeonium, caleium or ferric
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t her apeuti ¢ nmet hods described herein. Suitable excipients are, for exanple,
wat er, saline, dextrose, glycerol, ethanol or the |ike and conbi nations
thereof. In addition, if desired, the conmposition can contain mnor anmounts
of auxili arv%/ substances such as wetting or enul sifying &ggts ({;H buf fering
agents and PR S0hi ch enhance the effectiveness of B4/ 4381

i ngr edi ent ! Ydfﬁ%defﬂ@‘}%}b‘b‘?j’ﬁ“@ DRRHFIPIOPYHIBT. trimedyjsminschethylamipnethasel, can i ncl ude
phar maceut hiadihdyprocufie eff tadilil@. sal ts of the corrponents t herein.
Pharmaceutlcally tslncl he acid_addition salts (formed
with the free am ﬁ%”‘bqgcgﬁ)b@ﬁ@%%tcﬂgerbgﬁwg% H‘a{f‘l @"F‘Bl?l?%aplx‘lﬁuidﬁa‘?’?fér gani c
aci ds such aasierikagueen: asiptions thixyedutaio hd nuterialsau additos PNY dctvedsdralifents id such
organic acid rtar.ic, ormed with

the free ca‘{"ra%ﬁ%ﬁo%llngb%fsﬂ%m aﬁOdIBmIS’% %lav@éis’& @L?rﬁﬁ%?egéﬁf@a ai@ai’“% uch as,

for exanpl erbatysliching phpphasbiiisrd sainerdiill dntherc aes cacies daf tantatn mdrd thiiD

2005/ 056575, RGHSPA0IA0A0IE hen YRR B ARLLRYEL, SLG3D! S bBReS 2

i sopropyl am ne, tri'me m no et nano procai ne
and t he I|Igb/colmiysﬂlﬂbmgiy@dlanslt)thmselﬂubl e carriers are well known in the art.

Exerpl ary of || G4l GApEERS con <l pAAMGREIERLL] R diidngent ai 0 o

materials in ad e active ingre ts an or contain a
buf f er suchvaiss Exeaplanreimesadiisiona! Bauidphgsed ast gyyetimivegotable ailaﬁech P hgfohsetdogi cal

saline or JHQhdnic SdG kuBFaskRiM al S el gf Sflspad. i ne. Still further, aqueous
carriers can contain nore than one buffer salt, as well|l as salts such as

sodi um and pot agtherarentin compeRion ceiains aduman mymagignakantbody piibepresero| yet hyl ene

gl ycol, angpeithg rtyp%ah)umﬁ amwnmﬂaqea@mrp@&glﬁ bé?&‘ﬁt d?@aﬁxb@cﬁy%ﬁr ﬁagﬁteft&ai iquid
phases in addition to and E’ﬁj}e excl usi on of | ary .of such

addi ti onal TerageHtie compasien. ér"tfl Rrregntisf ratipdhy aeigh ‘ga’&}bP@ g EFEEH POttt onseed
oi |, organithugfel &amps,Wchweignt férdeii is 0L gﬁiheof B dY\Gek S0 gduhs of ekl SdnPoSitionA

therapeut| c compgsjtion co n yman ponocl ona e present
i nvention, typi c]%{’? prably, an %rﬁlg%q??d‘ﬂ?ﬁumﬁ ﬁFPpeP%Cacs’?‘p?flt'fnWBF@M“H@’&%H‘FH& ant i body
\R/:r g\fl’l\?i gpt ;ﬁfr?gggﬁd 8lg) per hﬂﬁmaqm)lt@%bgn{rr)%ﬁmﬁgrm (my paemgdﬂantnaeﬂm Iﬁ&twﬁ- s \Agl grJ ﬁti 0 by
percent is "Eﬂr@eﬁrrpéﬁ’é’ Fﬂn?PBS %’grm"i"(jﬁefﬁ;&n%c’mﬁ'fns Tbé’f‘tall n@'ﬁ‘ﬁtﬁﬁ U {%n.

Cont ai na. b e e e P e STy Lo ahout 100 m 111 gr ams
(ng) per m of ag{hf”t%e&g} ‘g’ 403\;@591 tﬁ‘ﬁ@?hﬂ*’ﬂ?#“’ﬂ@”@éﬁpﬁg%%g? PESHbosi tion, and
nore pref erlﬁlahtjbnaymdaay nsin abat oflat leayt 011 weight plyeut of peptidenppt mkightiof ®ta] about 0. 1
to I wei ght %’F‘]‘ 'ggé sxf\t era Ut Ieﬁtls ara 00%/'v&exgﬂfof‘sgbﬁa?f&ttaﬁrcorggggﬂgﬂ ment

contains a i nvent anount of at

| east 0.1 virhiaghitr expepieghl waghtpapmhslé.lgmms viiegilie peayfi0Q grivad of tetdl eeragpeition. ¢

conposi tion. per t ot al
conposi ti on. T"‘ﬁ'gi%ra%% q‘.%e Eqn'ta%mr% tﬁe?at\}\aelﬂm t@%mﬁ’(%b%h% 19a|?ll§ Qﬁﬂsqﬁoﬁr@ of peptide
per 100 gr anisrogrim (uep per nnlhmpdsﬂ)tto ghout 199 aﬂ@rml(ylg) Rer peyftpemide @ﬂcantn\au ni ng

1Tt er R e Sl s ISPt hod T HAPEIID O

mg/ml (i.e., about 0.1 to 1 weight percent)

Tn another aspect, the present invention contemplates therapeutic methods using the
compositions and compounds of the invention. In view of the benefit of using human monoclonal
antibodies 1 vivo in human patients, the presently described antibodies are particularly well suited
for in vivo use as a therapeutic reagent for blocking or inhibiting the function of the target
molecule to which the antibody binds. The peptides derived from the monocional anﬁbodies
described herein are also contemplated for use in the therapeutic methods of this invention. The
method comprises contacting a sample believed to contain the target molecule with a composition

comprising a therapeutically effective amount of a human monaclonal antibody or peptide of this

invention that binds the target molecule.
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i ngredi ent per volunme of conposition, and nore preferably contains about |
nmg/mM to about 10 ng/m (i.e., about 0.1 to 1 weight percent). In another
aspect, the present invention contenplates therapeutic nethods using the
conposi tions and conpounds of the invention. In view of the benefit of using
human monocV8RAMSOSER | bodi es in vivo in human patjents, PCROSHOSRURY y

descri bed anti bo&‘P%V%i?é‘%%‘F‘?sr@ElWétP‘PVo%‘FSFS%‘@i‘f{ls&ﬂmgfodheﬁaheﬂwvo use as a

t her apeut i ¢ yeoRaa8ally kiRl ol BEh shysibloEidally bieRbiet HBE nhg target

nol ecul e to whlﬁ%h t"tq nti %ﬂﬁ %tg lsr%%lrs 6&_}9 tel’jpeptl dﬂgpo%ierlé\?‘g%&%nrg%ml?ﬁe

monoc! onal &W’t"i"%ﬂfigg"’ YfES % HEERI® are al so contenpl ated for use in the

t herapeutic net haus dehgetritigss forti€sdininiatiohd€the fibidoeal GRIbEIIEAS épﬁdb’% afthd Ng a

sanpl e believed to contain the target Wt h 05|t

conpri si ng é”"?‘ﬁ‘@i‘ﬁﬁéﬁiﬁ’[?ﬁq fl“f}“@i*?@&%iﬁ@%ﬁﬁ%ﬁ# echip W&““ﬁ?ﬂ?élﬁ toH'Fial ant i body
or peptide afediithd g thd tm'gamtdlsnme mhmhelintamds'mehlesagashgﬁﬂ netbe aj:lulgeas td EauddO

2005/ 056575 _PCT/ U 3 1 For V, al it the nme d conprises

admi ni steri ﬁg’erts%m‘? egp b gn8hy§erv1ﬁcom§'§%n ailp]lgl1 éd% PAFRUESTIE, E't"“gzof a

physi ol ogi cddilrg, m«bthelhhebI(bnerailyptbsd%agpmllbﬂm\aMhernge,aomtm,rBex argirpictt ofthé

anti body or

adm ni strat |d§cﬁdpedbﬁ§ﬁ8[eﬁ%aﬁgc (r)i)%gﬁg& (%gegﬂgﬁlgﬁf)éﬁ ?|ﬂ1 g%oga%gca{ﬁ Eeeadjus'[ﬁc\i/ent i on
are those Ia}'@\emémduqIphstsmapmdﬂmwtwﬁ@)'d@mhp@dneffect in which the disease

synptons medi at exlgthg'opemfb?ﬂl} &fegt aﬂmn ét{ﬂa omllﬁ'«%ﬁ h?squx%ngmpa?}ﬁ) dge shoul d

not be so |arge as cause ver se ects suc ervi scosity
syndromes, pfaniiendsa ruech thdbwiten a@mnlgfe@tl in\ﬁé’hﬁ@éngtcalfYawlpllalPleGonmqatlth%SUﬂiCi@et to

Ceneral |y, %ﬁ&v@'?ﬂ@sﬂ{% cmckﬁtmﬁa{afﬁwntabou&@ﬁmﬁ%mc(a@%;mnm 103 t@est ent of

the disease In e patient and can be determ ne one oOf “ski In the
art. The dosalyd pedmbbeiamjhestiawmitiyabond vigimliapd wually apwéugmn‘srm t he event of

any conplic Rﬁaﬁ;l ff'ﬁlﬁﬁ%?l f of this

i nvention i ?H{ yplyétﬁsf5 P&%’% uﬁ?ﬁ é%\‘lt%l g%%ogtg}gﬁ&%/kg pr%e@r%éﬁlp%g?st ered in
a physi ol ogit@aghg ta @w&%%m@#f@fahbrﬁqfsaww&ﬁmﬁfmp oyt 201edfkgeinensorpl asma
concentrati ) per mlliliter (m) to about
100 g/m, %{rl’éﬁ?’g’?a !Pmsfﬂ'?t%ﬁ%% %ﬁ%%&gg%amtaggabout 5 g/m, and usually about
5 gg/m. Stated r’dﬁhﬂm@p@qﬂlx gffective @mensbef g@entidnofikis ipventienis Bbisuly s smoystgikg t o
about 300 ”%(re e subll ﬁ&t%h@i%&hlﬁlit&éﬂ 1ﬁQ9WsmloQica@ly Wrﬁ% doRp@RRH s sefBie®d kg, moSt

preferably om about out in_one or nore dose

admi ni st r at i2gftigye galpmp, coﬁfﬁlﬂtgg?fbﬂ%QPWMQ’ bmlcmsw (Pﬂ% reryailliiig (b o2Peuy 109 f ect i ve
anmount  of m%ﬂtﬁ SeraQf bl laBoukt f‘M@R&l to%odt $0 /R, C@h&valﬂaeﬁgmwvgsagé canREPL i de

such t hat mn| Stered in physi ol ogically tolera orrp05|t|on IS

sufficient tiomabahd.bwaks tqrbaeFe0 @ﬂlﬁ&?é@twﬁﬁhﬁhﬁm aboidhd ragflg e aut208i cr ogr am
(g) per mill t , y fromabout 1 g /m
to about 10 n&g'lﬂéé ﬁr’r?e(dlr@owdas ﬂ sg%t%ﬁﬁaﬁy /fmne&(%fgiglreﬂ?an vary  from about 0.1
ng/ kg to about 30161ehgmazgnonaﬁalabqa@wre&mpypmpsm%we@tw@0321hefgvlrklglstﬁf@ about 200
my/ kg, 1N ONGeRkl %;&9&?0@9 BallaBinfugibl SBSIntkAIAlNough Q6 tAREmBcuRRUEr al  days.

The human nonocl onal antj bodies or peptides of the invention can be
adni ni st er edypically be accessed in the body by systemic administration and therefore most often treated by

intravenous administration of therapeutic compositions, other tissues and delivery means are
contemplated where there is a likelihood that the tissue targeted contains the target molecule.
Thus, human monoclonal antibodies or peptides of the invention can be administered
intravenously, intraperitoneally, intramuscularly, subcutaneously, intracavity, transdermally, and
can be delivered by peristaltic means.

The therapeutic composiﬁons containing a human monoclonal antibody or a peptide of
this invention are conventionally administered intravenously, as by injection of a unit dose, for
example. The term "unit dose" when used in reference to a therapeutic composition of the present
invention refers to physically discrete units suitable as unitary dosage for the subject, each unit

containing a predetermined quantity of active material calculated to produce the desired
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parenterally by injection or by gradual infusion over tine. Al though the
target nolecule can typically be accessed in the body by systemc

adm nistration and therefore nost often treated by intravenous

adm nistra (? her apeutl c conpositions, other tissues and delivery means
are cont e% 20¥8563er e there is a Iikeljhood that the PCHER{/UPH ed
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Y, sub an i ntracavit transder nal can be
del i vered 4 B&MHTPS ‘fa}l ﬁ@“ﬁﬁ?}‘{m’fﬂt tf{“’rf’é‘?ﬁ‘&é%?‘? @“E'Sﬁﬁﬁf%?e!’?‘@ﬁ%“ tE‘ber"PJ&‘itnl ng a
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adm ni ster ntra Y pr uni.t, dos
The term’ et F’r?peu 85%“9‘\&1)&%% usg’ae éln% #ﬁ?tgﬁénge?%mg ° b9rdm g dldEPGB‘iﬂth%l ti on of
t he prese ntJudgmnteﬁm practitiedee arsl atepeptiinso eash ingividina. cHeb@emmthlﬂe doetigh g as

quant 1y or bt el Gl efRRR AP 1bensSRTE Rl R FoREARE' Si
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the subj ecty, epﬁe&ﬁeg@‘g%w&%%s cg};‘tm;eptﬁ@edsubj ect's systemto utilize the

active ingredient, and degree of therapeutic effect desired. Precise
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dosage ranges for sySstemc application are disclosed herein and depend
the route offegritiini otnlainldto For Batinca Hieduminapinedenat aytibodyl i peptidercar Yeaseddt e al so
vari abl e, Oel;i:thmﬁa%&u&cx@ Jcl:e%&bfakéo si'uEH that Hhefd E‘dﬁlugétéréc[ t@ta B sﬁhkc?}éﬁﬂ by

repeat ed doses at on nor e I nterva a su sequent 1 njection or
ot her admi rdfisetivearhaynt, is cmablepﬁamblv&tbeaggremlmnf@ teletspand dheeshp desrepsifaths on
sufficient Ja@oﬁ%ﬁm'fammcwﬁsrﬁ%{@%@ghaamfmgﬁ%@m o&st?h ngges speci fi ed
for in vivo therapies are conte ated. An anti-integrin 03 human
nmonocl onal maenoélenstintiendy fhetintibits Dﬁ@llqt m@gﬂtﬂh@%@mwmomtkammuﬂ?@aah integrin
aub33- bi ndi gy %a&%@ r@%ﬂnsp iRy bihelelhobes ¥ st ol &a%matne@am%é Bfifndddfy f Uncti on
of integrin‘a i te e For I nstance he human nonocl onal

anti body orreipeses de can be used |n a pharmaceutically acceptabl e

conposi tion that Wh%@n@ﬁlﬂaﬁbﬁx&fﬁgzngﬁo,anéﬂé%@aﬁm%ahﬁo &or pifuhect i ve
amount, is capable of inhibitingt g‘gr egation of platelets, and thereby

decreasi ng qoweosmat:@taalﬁnstamhwﬂi%aﬂwm F difpent-prd antibody mpjegules{hati ni st rat i on of

an anti - i ntggihdeadtRihdstedid SR anﬁ'ﬂﬁﬂiﬁlhﬁl elaeraggrégemm id Bdvehduily bclrﬂ:ﬁsté}bzﬁt el et
aggregation can be used in vivo to nodul ate any physiol ogi cal response

initiated bpaprama)ad themEmabis magipogd faéa wiicisnl taﬁpsﬁodéﬂaﬂ%%awﬁdw ammat or y

responses. M\!lé‘cﬂ1e§1hluﬁmm}éaa%mnﬁﬁt@§ﬂn%q ﬁ?ﬂéselit@nd/ﬂm\ﬁpan idfhuBdréRedn prud@nount  of
an anti body or E)Ie ptid onposi tion cont aining. a ysi ol ogi cal I tol erabl e
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that i nhibit bl alghRk sREGRARAIHRR libRd bt ISR 8ie lothAEERE, St er ed

The integrin cipPs-specific antibodies of this invention are useful as antithrombotic

therapeutic agents. The antibodies (or fragments thereof) can be used to inhibit platelet aggregation
and thrombus formation. The antibodies can also be used to inhibit cyclic flow variations which
are caused by platelet aggregation, and which may precede thrombus formation or reformation.
The antibodies ¢an be used in a variety of situations where thrombus formation or reformation
(reocclusion) is to be prevented. For instance, the antibody can be administered to an individual
(for example, a mammal such as a human) to prevent thrombosis in pulmonary embolism, transient
ischemic attacks (TIAs), deep vein thrombosis, coronary bypass surgery, surgery to insert a

prosthetic valve or vessel (for example, in autologous, non-autologous or synthetic vessel graft).
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and t her ebyﬁ%f |nﬁ5 tion 1 rrlto)u)s fér na?&: on) 1of yt he anti lms'g/mﬁoryeaantl body

f r agment cawtrbl@dgqlwwawm@f stﬂmyle byrepmenar patchfeliveesigers) o by

phar maceut | Elg{atlé/m@zﬁ&oe%@ﬁh&mﬁs bé sadufnistdi&d ill aéize&idhralvhx%t}ﬁ@facﬁﬁs subuls frer ed medi a
may be included. The anti bodé ornul atji on can con ai n %F iti onal addi ti ves,

such as a stinifel yrgemersiehbalhendyidugopiedst gher é’“@ﬁ or EREBIPIRFPOMPRAEIC Nt | body can

agents) are administered.

The integrin oyBs-specific immunoglobulins of this invention are also useful for
thrombus imaging. For this purpose, antibody fragments are generally preferred. As described
above, chimeric heavy chain gene can be designed in truncated form to produce'a chimeric
tmmunoglobulin fragment (for example, Fab, Fab', or F(ab’)) for immunoscintigraphic imaging.
These molecules can be labeled either directly or through a coupled chelating agent such as DTPA,
with radioisotopes such as ™' Todine, ™ Iodine, ** Technetium, or "' Indium to produce
radioimmunoscintigraphic agents. Alternaiively, a radiometal binding (chelating) domain can be

engineered into the chimeric antibody site to provide a site for labeling. Thus, an immunoglobulin
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be adm nistered in a single dose, continuously, or in nmultiple infusions
(for exanple, a bolus injection, followed by continuous infusion).

Al ternatively, the antibody could be adm nistered by a controlled rel ease
mechani sm |l e, by a polyner or patch delivery syste or by anot her
suitabl e né{(ﬂglag'% amount to be administered will de U@Hz"ﬂ’“%ﬁ#i ety of
factors sucfBgdesigeed 23¢ praendhat b5 aperiwman Rl speciie varisbleirepiting himab . whet her

ot her dr ugscotor regisa(ppIr@ably tRineaTE) a3 ilﬁ&f&l%ﬁh@fﬂ% Some Rei?iT o Sthédi §gind NE
integrin allsR, -s eci f ﬁ%bimmnogl obulins of this invention are also useful
for thronbtf$ .rﬁﬁ‘g’iaﬁ&“ ¥t s purpose, antibody fragnents are generally
preferr eg. fAs deﬁbﬂfihﬂegﬂx a;,ﬂh@yﬁiﬂcminhmglbhnlihBam?ﬁnﬁt;ianl&iiEbafg[ﬁa&tﬁ@ﬁbcdafofdesi gnefl in
truncate rmto produyce chimeric, i n obul i n fragnment or exanpl e,
Fab, Fab', mﬂfﬂ’%ﬂ’}’ﬁ)ﬁfeﬁ“?ﬁm%tﬂﬁm t%ﬁﬁ@‘@%&%ﬂ to W%@g%l ecul es can
be | abel ed tiotribeysite] itieaizhal ger@fatddiby id (ibel @ detiad 154 phbtedcaininddeBGR0h a84ICH as

DTPA, w th_radioi sot ch as 131 |odine, 125 |odine, 99 Technetium or
111 | ndi um %%nnflrcgaﬁ%eﬂgg‘%??e is}%ﬁﬁﬂf&é‘e VP 4w ipagy GEhe tronkyus. dheimegs e v, a
radi onet al inakeslit pagsible todbeateitirghromibuyer vivocadiioldevisean appReeie theiapdugic iRy hi meri c

antibody site to ] I Jor | abel.ing., Thus n i munogl pbul jn 18 WO
2005/ 056575 PCT/ B%t?ﬂ‘gﬁ‘gﬁﬁ’&%ég“ﬁ&%%ﬂ%%‘%%EW“%{‘%"“Q “’E%Préfeﬁ“ yoatfongd
nonhuman pl &t rdt BnitigpefGhd specificatidnain bleims exginpway. a human  const ant regi on
(preferably truncated), and a netal binding domain derived froma netal

bi nding protein, such as netallothionein. The integrin a"p(33-specific

i mmunogl obuEsamples adni ni stered to a patient suspected of having thronbus.
After suffiglbanpb sbdesiBs kb sRW the | abel ed i mmunogl obulin to localize at the
t hr onbus si?e, %’r’ﬁé @Qn’%ﬁgeﬁrat ed by the label is detected by a

phot oscanni ng de¥ipien wahilivalysingndoghehioheclis GHREYEC) WitspurtbasetfrauiBiingittakler i s t hen
converted tQul{illan) 8ha haE bl QTN 2 mElfn (BIEARERE Rk RIRIR! © tO

| ocate the thronmbus in vivo and t evi se an appro e erapeuti c

strategy. TSGR PMaspurdhased from Eagime Ressayeh Taberatasies (piutyBend Mb dittegsing s of t he
present inv j ik f jof | i lainms in
any way. Exg'g%:)élmgs%v @%rlelﬂ%lhiecnﬂg?ﬁcgé gﬁ%ﬁ%’%@h%@p@ﬁﬁ%ﬁ%ﬁr@%%%?ﬁi cal vein
endot hel i al Sigm-AlrighiSrEmys, MéDe Peptides kized énihis staiyvFeohthsizedier Pept(ongTaeen,s vi | | e,

MA) and wer j e NS | j ' S ed W0 t he cells.
I ntegrin ctf}i&égjmv\%%%gur chlgse ngi:iru%pr%(e FEélr]fzy lét‘lg?dgjsge ?%%%%gﬂgg?ogﬁu\gﬁ%ge’(South

Bend, IN). I dllowing nstmuctions &y tha memifagiree AbcsimabiRevProdwagpishasesll a, CA) .
Human fi bri Re@enr NRandihsdi@gRg from Sigma-Aldrich (St. Louis, MJ. Peptides
used in this_study were synthesized by Peptron (Taejon, Korea). Human
fibrinogen é’ﬁ@’m’ﬁﬂf?‘ﬂés were biotinylated using EZ-Link-PFP-biotin (Pierce,
Rockford, IL) folphf)wiNAGvds pibirbChdndhime Rrdw & s REHIhAGdnbis Gking HAREAGERR (ReoPro)
was purchased fromE | Lilly (Indianapolis, IN). Library generation.

(Molecular Research Center, Cincinnati, OH), First strand cDNA was synthesized using the

SUPERSCRIPT Preamplification System with oligo(dT) priming (Life Technologies,

Gaithersburg, MD). A cDNA fragment encoding part of FR3, randomized HCDR3, and FR4 of Vy

fused to Cyl were amplified by PCR using primers neo-rad-f (GTG TAT TAC TGT GCG AGA

GTG GGG NNK NNK NNK CGT GCC GAC NNK NNK NNK TAC GCT ATG GAC GTCTGG

GGC) (SEQ ID NO:9) and dpseq (AGAAGC GTA GTC CGG AAC GTC) (SEQ ID NO:10) and

phagemid vector pComb3X-TT (Barbas, C. F., 3rd, Burton, D. R, Scott, J. X, and Silverman, G,

J. (2001) Phage Display: A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold

Spring Harbor, New York) as template. For amplification of the cDNA fragment encoding FR1 to

FR3 of Vy, the prepared human bone marrow cDNA was subjected to PCR using primers DP-47N-
term (GCT GCC CAA CCAGCC ATG GCC GAG GTG CAG CTG TTG GAG TCT GGG GGA
GGC TTG GTA) (SEQ ID NO:11) and DP-47FR3 (CAC TCT CGC ACA GTAATA CAC GGC
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Total RNA was prepared from bone marrow of six healthy donors using TR
REAGENT (Mol ecul ar Research Center, G ncinnati, OH). First strand cDNA was
synt hesi zed using the SUPERSCRIPT Preanplification Systemw th oligo(dT)
primng (Life Technol ogies, Gaithersburg, MD). A cDNA fragnment encoding
part of F o) t%rzgzed HCDR3 and FR4 of VH fused W I|f|ed by
CGTGCC GAC Sistaceats NGl ‘i‘@%‘:%w?’% o5 esies tandar dpseq

( AGAAGC GT APCET@OnGB®Es AR ma)lymgﬁeg(ﬂham PisCatavapaNT). magmnﬂmmmerns pCorrb3X— TT
(Bar bas R}E& 1 @@g .IL&ET,E

(2001) Phageg asse%[bﬁd&w E%Eeglt'ez%]%nﬁo 83 mer%,]o?d&/% |n8§ltlap?(’)r a oratory
Press, Col dGG@ﬁﬁCh@EHeID%}‘ 13) NESWP KﬁﬁG&ﬁQ@%I%GAG&A%@AAGC&ﬁW on of the
CDNA frag et eBEAACSERked B NG, Mot} UeRs ﬁﬂ@%@p@@&ag@ rrow

cDNA was su ted to PCR using
ATG GCC GAGLBFGnehemif@ecir @Cop3 Xt a@(ﬁ@é@l’cmmee@mpseeeﬁwnwm 11)

d DP-47F ERIEREs %ﬁq a AW
PCT US2004) STb o s OBy 12c ol 1Fi cat i ons

wer e per f or ffge) GEQLP NQtléhﬂFﬂDNﬁmc?%‘ﬁd'i‘et W§h%ﬁ%$§leqf€¥%]raﬁ’cﬂ“9%|hé§e
(Phar maci a, chiginweRtfaid@y: oviiap extéidn POR usih\RinfersdeiyRi ad dpied, Thé s lrggl by

overl ap extens on PCR usj pr.i s | ead- VH (( GGC TGG IT GGC AGC)
(SEQ | D NO eneafingdibgrydis gig 5? SR Ehasle, ter G@x&%gﬁ@m@@hwd VESI® CGG AAC
GTC) (SEQ | fZoMea s Ahd trdhsiofn@d i@ oyl SietnEReTy (DRKEﬁ@anbmmdbs kp@lg, MApRt chain

(AnG ACA ekt bERie Gt hiandy 58005 18-t Hhegean i habbec ca oo

TGCG TTG GODisp¥gc i Laoktfory Bah¥ial, Tha)d Spﬁ@ﬁmompmﬁ,g:mm@nhgmmomm n

fragment |i 1%ry and the light chain were fused by overl ap extension PCR
using pri el g onpseq and dp-Ex. The resulting Fab encoding |ibrary was
digested with Sf | (Roche, Indianapolis, IN, ligated into phagem d vector

pConb3X, an w;ﬂgpsn%&%r med into E. call strain ER2537 (New Engl and Bi ol abs,
Beverly, escri bed (Barbas, C. F., 3rd, Burton, D. R, Scott, J. K,
and Silverman, GAtdal of@@@ﬂr)m:ﬂha”g)enm@@@baﬁ Fﬁrﬂ,alhmlatibRy Sedtitnls &, andCol d Spri ng

Har b Lab | ect
Nooral o SuRkAlal &80 ARl mg?%ﬁ? 09 bl Cola SR mart BRI ©CL O,
J. K, and P@SJQ@&MngH@bOTJNGV( reFPhlﬁfg@edaprﬂ ﬁ\\sﬁ romﬂhﬁ@mmmgﬁmvanual Col d
Spring Har b@f mobBRQARRME Yite J&naﬁ wefeQhrHedE bl 1b@ﬁm§mtehl§wsa(m&f}nempr e

per f or med. rst, five rounds of panning agai nst 't zed human integrin
anbP3 wer e buifer 25 uMyTs -H{H, phg7. 51 087 miy NofCl, QHMEChliTMET@Clz, loiMGa€hiand buf fer (25

T I ) i e A S Gy M o 1 20
washi ng, antyrsio (Bﬁgl’on'lDwkﬁqﬂyIffSﬁkhﬂ Lakes Ndrin Eﬁ%f@ gution-Fasae PFI9 Sbareli platcky) in TBS
for el uti oneo AR RY) REORePfor Yohihg. Ph-fHsRiation was done for 30 min at 37°C, For the sixth

round of panning, 25 ng of protein in metal buffer was used for coating and 0.5% Tween20 in TBS

was used for washing. For the seventh round of panning, 12.5 ng of protein was used for coating,

The plate was washed five times in the first round, ten times in the second and third round, and 15

times in the remaining four rounds. The output phage pool of each round was monitored by phage

ELISA using sheep anti-M13 conjugated to horseradish peroxidase (Pharmacia) as a secondary

antibody. After the last round of panning, phage were produced from single clones grown on

output plates and tested for binding to integrin oywP; by phage ELISA as described (Barbas, C. E,

3rd, Burton, D. R., Scott, J. K., and Silverman, G. I. (2001) Phage Display: A Laboratory Manual,

Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York).

Light chain shuffling and selection.
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(Com ng, NY) were used for panning. Trypsinization was done for 30 mn at
37C. For the sixth round of panning, 25 ng of protein in netal buffer was
used for coating and 0.5% Tween20 in TBS was used for washing. For the
sevent h round of panning, 12.5 ng of protein was used for coating. The

pl ate was WAHEHH5Ne times in the first round, ten ti rRE/PRIUNA8Econd and
third round, andf&'}}iVﬂ@??éﬁlglcﬂNﬁh‘éefP@Hﬂiﬁﬁiﬁ‘ynﬁlemepﬁfmnbmh@aw?ﬂNA phage

pool of ea I h t
conj ugat edcl?l(;]l Qg&r@gg% gl%ﬁé@%gl aﬁgf')shgﬂ S’ ch ﬁé\ﬂgﬂoﬁ%sgdg aﬁ/{ héntl body.
After the I%\b’?ﬂnﬁ’b@r’nﬂ(&OlbﬂﬁzﬁPfgvlaypﬁé@@mim@a’pﬁﬂb@e@&mﬁgﬂﬁﬁht}%%w@%I ones

h
% [?\g/l 22 dgpétésg:ﬁgg(rjﬂpﬁ;égﬁmeama@ms%&g{s@s&% ﬁ}ﬁhe}sqhdt H}hb‘?i@fzéf& s@c{ﬁprfcgk%ha@?’, paﬁge

Si | ver man, geodg the Niggpinal m&@@‘lq&"%‘ﬂi? ‘éﬁ‘}“"lsﬂxﬂ%‘br Weﬁ andiavEEe primespibgt Spri ng

Har bor Lab%@ﬁd}iexo R shSes tHePnBodSRlc OBmHRL &R0 acliISVE PRIV, ardl Péspeemy,
shuffling and sel ection. 20 WD 2005/ 056575 PCT/ US2004/ 040381 and Vx

encodi ng ¢ DNyigh ajacvighlseaepterved EerbatyTh v, el 3 Bpyety BdMhUeermasoReS.rmay FQMBTC DNA usi ng
a previously, (WQW SeslRfds W&kznﬁéﬁﬂﬁdn%%@al 6BA:P8B. D artExent oBtichith Bl D R,

Scott, J. K Si | ver man age | ay; A Laboratory

Manual , Col %P“@ﬁ?np H‘@j“’%ﬂ%‘%ﬁ%‘%réﬂalﬁppé@@d@(ﬁ* g §p?ﬁ°ﬁ‘§nﬂ-ﬁ‘ﬂ%@ﬁes weRwW Yor k),

conpri si ng ﬁ%@aﬁekcﬁséﬁsm@stcmﬂ Birkf, . @ %&Hﬂlﬁ&c%ﬁd slh@ﬁnan@@qﬂm)t he
N-term nal am no acid various V. fam i es and reverse

prinmers t hafhagqﬁ‘]m’?ydﬂi’ébo(@o@é@ﬂ%é@éd Slpﬁ%&HaélméeP@raEq%P ress elhPhsiae Hahoto aci ds

of FR4 of w&m\ﬂmﬁxgeam%w tr¥od SltesAEBedivai by oRfl fmlr(dﬁabat E.
A, Wi, T. T., Pe)rrﬁgchGA thtmesmrg\g%luu ¥ @e ﬂ%%ge me C$1991

Sequences oWIPPENES HAMDEAGIGAS G“F@ F’éﬁe@@G G@G§C%%ﬁpﬁﬁé?ﬁ ¥FCHeal th
and Human FeyNE@ASNON Nl fealiB3b60 cﬁ?@@ceme N Goelawtd) (sﬁzi:msﬁ@wes da) .

C. and C% encodl Nng sequences were lgiared as descri bed (Bathes

3rd, Burt ontloning sirgtegiessterused fo replace W qhywpiaRpa light chain fect eﬁ?ﬁge

ESJl Spl ay HaAbia%h@i hYi th&'EPﬂ@lS hmqfssﬁal éﬁﬁéﬂt El&m"d@!\]bxelfas lzeﬁiw&dgidﬂﬂﬂe Piagsasd Col d
pring Har bor W Yor u a, .enco

respecti vel \F"mb@PO]cRP@W‘éEJ{%Eé&'FgWs’P‘Bﬁ Oﬁ@ﬁ“"ﬁfg it g‘ cHerf %Fté‘ml%%%ﬁcsl(&g@G GAG GAG

GAG GAG CCGue@Bniaid m&%hgh_fﬁﬁam(eﬁﬁﬁlng l?m’é@v&a?)hg&fbd whte e sdte( GGC CAT

GGC TGG TTG GGG Al t dt
repl ace t heHpHkoB @’%ﬂ%&%ﬁ%ﬁgﬁ’ﬁc’ﬁ ?ratgﬂed BIF'flﬁ?ni‘fg V‘?‘f fid %’é‘% 8‘6‘%‘%&‘ ?:560[ S%a{rﬁls g ne °
approach, tpr2sPPKn 88 stvdibapploadhpiseaty ot ﬁ-z:ghmntmn@ﬂh@\enm;ﬁng e afnplifiwd t he

h d |..,0b d ft th
Featri cti onbol feaegme fr pad coiegthnne 5 g R PP Y e < ne
human | i ght ardlipdeq) prémeg-Oihid figred Wittt the umam Behtlthgiasta@dingliliriry bjn eveslanaxtensianst ri cti on
enzynes, p%gég%grﬁﬁ%ﬁgr T cfi rE%p 'I%Q zaégﬁtrgg%ab (ﬁl%&f?ﬂ;g llbﬂaggvzgsfd%@sﬁéd%{ﬂgﬂ into E.

call strain Cond ap ncodi ng
encodi ng ¢ mﬁgmmtaﬁpgélﬁxﬂ ggbtor ptf:mhiimmd pimafyomddnty Bopb strquoﬁ:lﬂS@bﬁtSdﬁm@ud obt ai ned

after the | ast. f V and fused
with the huﬂtﬁﬂoqsﬁslﬁ 1'bﬂg"n(%a|R'.r§il§lllealhco Hsd R?S%)&ZJ?K Eﬁd 5213%?1]919%}9% n)sﬁg% PCR 3SI ng
primers onp@eqlaﬁﬂdabhuatﬁx Mana, (Ecédsiﬁmmz Hgbﬂébboeaﬁtmaﬂew@;&rlﬂ Brrine ylathersNew gest ed
with Sf: ngjzg%%ﬁﬁiix gEhg t@%ﬂ!ﬂﬂ llﬂ&?é%e&m%anﬁ@egcﬁ ansiosged into E

coli strain
coated human integrin oigf; were performed. The plate was washed 15 times in each round. After

the Jast round of panning, phage were produced from single clones grown on output plates and
tested for binding to integrin oyyPs by phage ELISA as described (Barbas, C. E, 3rd, Burton, D.
R., Scott, J. K., and Silverman, G. J. (2001) Phage Display: A Laboratory Manual, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, New York).

ELISA.
For production of soluble Fab, published procedures were followed (Barbas, C. F., 3rd,

Burton, D. R., Scott, I. K., and Silverman, G. J. (2001) Phage Display: 4 Laboratory Manual,
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previously (Barbas, C. F., 3rd, Burton, D. R, Scott, J. K, and Silvernman,
G J. (2001) Phage Display: A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York). After mxing the two |ight
chain libraries, three rounds of panning, each with 12.5 ng coated hunan
integrin a OMB¥&Sper for med. The plate was washed 15 PEHES0p4046%tEh round.
After theSPldSpringdiarar badostonilites, Colinpgee Haba Newolir cBristhgmiedsd rgloies| ones

grown on owlefRWlloveh & ®ew Ain! of QpbBERLH O 6 Hit BEC N Grdwih WaktcsHnkisl @ah%ﬁ%ﬂé}y phage
ELI SA as descri_be Scot t . K

.(Barbas, C ., F., 3rd, Burton, D R, , , and
Si | ver man, 2¢gingP T‘:?(2%8"5.’?Yl?%ﬁtﬁ'géth'ﬂgﬁiﬂ%v.amﬂgﬁ§1§8‘P‘$tl(8¥’9) A fpe FoncRgppREh i ng
Har 3or Laba ma.n.onroly ealgili @slbon sty lﬁpo Emgell-]ﬂitd‘.) Q00 ngE el B &I}bﬁgl iFE(b ﬁgne(tdi_'or
production_of solu Fab, publ i rqcedur es, wer | owned (.Barbas, C.
B e, " il B g Bl The b Biniegtedoy ot (ol SGR HiMOBTI page
Di spl ay: Aé‘dua{aaﬂgtimt;aﬁhthhuah at 3721 slﬂ@e@ﬁﬁﬁl mﬁsﬂtge ol kiﬁa@ﬁ@t&ni;ﬁﬂﬂaﬁﬂithf |CO| d
Spring Harbor Laboratory Press, (o) pri Har bor, New York). PBriefly,
o6l ected coramPattIRar ! G hBtm iR GBS oM SsoRre i veraBi FoV e & 1 at
37C. G oWt RnivES mABBF10REche ARt todinie/malfih 8% skid dak ROTBS, 444 50 wl of ABTS
(1 sopropyl - bet a- D-t hi ogal act opyr anosi de, Si Alcflri ch) to a final

Si gma- ]
concent r at iSEHEasFsoluton{fiirbascle- Fo 3¢d Bytgopy D- &Ky Sgotiph &-4pd Hemandifd@0lhl ate, 100 ng
or integri r_):'lhég%l@(wsgla%'m ﬁzgorbroﬁag?du?z, Osld B@Egm&glﬁgmrad%tsesﬂ?o?\sgﬁﬁ%}gbmm, The
pl ate was 0 I n v I mm I 0 .
i ncubat i on?‘feﬁ&"ﬁ?‘) 'ﬁerg?dad%cgs@?‘% §'e%%@%?‘fd§",gq)§éeagen§f tg? e 2 ‘f’ﬁl’%\qg’%’@%@nat ant
di | uted w tyith 01058 THEAE0 v TBEITEheqilat3%as (naibajed ¢ il tnatd P& inicact BB, Tdxdheoklforof
hor ser adi sh_per oxi d conj ted.rat anti-HA.mAh 3F10 (Roche), diluted to 1
g7 3T R PO et B S s R P oo B B4 (B b,
C. F., 3rdpefimhédBing Be sdhe coSiitiing as ddscrited aband Sil verman, G J. (2001) Phage
Di spl ay: A Laboratory Mnual, Cold Spring Harbor Laboratory Press, Cold

Spring Harbor, New York) were added sequentially. Before adding the
reagent s, tHiginpioathindingnhilditdnadsaf.i ve tinmes with 0.05% Tween20 in TBS. The

pl ate was incub 0 L0 Of

crossreactivi tya‘&ggf){]aeécgéf %g? g%%ég%l%te ggrr@g%eglkﬁgé%%%s&v%%%ﬁn %‘8’%%%%0 ’“l"lnt egrins m
P3, a,, ( 35 meabhbhffalat 4Wavernighte Thoplaredasveished twiteavitharaer enslridickédorith 16&pidéscri bed
above. Fibrjino .bi ndi, hj bi i S . Vel s of ar 96- wel |

pl ate were 3@8&’3’3 n]gmrll&)4 f{af Jgﬁ) ﬁ%b%@& |%l%ea‘ﬁa(gé’gefﬁlnwaglefgﬁ“ﬁthr"’r"ﬁegg(?@uf fer at

4fC over ?ng WcultEﬂB@uﬂ@ﬁn@tﬁt& cummu@mf ,qﬂriﬁaﬁim& RADIET am?&tmiximrl:dorbymtiepbpﬂﬂeg h 1;3:) |

of 3% V), ski, ' i,n. TBS at .37 er e te riefly
washed wi t 1%56&9’%‘?,55“8;0"%# 2 “8{ bl&%‘w st ﬁbrg’ﬁée&‘%%(fg (A Sk‘%‘rﬂ@? b Fﬁé %"ﬁraet‘j‘%% frified

Fabs RADB7 .adhGve\ticfinafbncetiatisis MehatbjutedremictnciesX 101 Madd 810 K05 dfFas 1. 2 pM
biotinylated fibri ensl 9 %), . skimmlk.in TBS. wer d each

vel | . The i t‘"%%%ﬁ@rMﬁ"gé@(’%’ré“%gf','é?‘%ﬁp%%ﬁm%%ﬁ‘“%g%a@&e"i\txﬁﬁﬁd 8.0 X
10" 7 M of Hallvsved Byneh tifds washing8vith witel fqd'five el v@shingXvith@.05%N\weén28 infitHdedd c
peptides. Aft i ncubation f . h Coo f . i shi ng

w th water péﬂ’gd'% ‘fg&gl s??ﬂ%@éd?rﬁé@{ﬁ (ﬁlﬁrcﬁaqitdﬁté%gaé‘%&%\g&eiﬁ%E?’nn’f%% a@%&% of 0.5
sg/ mM st r egheavdteitere-tHIRP°C PARér e@dhirgg ab shoes] 50 wi oBABTS\Wubdtratelsblution (BirbdsyC. TBS was
added and

F,, 3rd, Burton, D. R., Scott, J. K., and Silverman, G. J. (2001) Phage Display: A Laboratory
Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York) was added. This

experiment was repeated three times at each concentration to get the mean value and standard

deviation.

Flow cytormetry.
Peripheral blood was drawn from a healthy volunteer and collected in an ACD tube

(Becton Dickinson, San Jose, CA). HUVEC were treated for 5 min with 0.05% (w/v) trypsin, 0.53
mM EDTA (Life Technologies), collected by centrifugation at 500 g for 2 min, and resuspended in
1% (w/v) BSA in PBS (phosphate buffered saline). Subsequently, Fab RADS7 or Fab Abciximab
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incubated for 1 h at 37C. After washing as above, 50 pl of ABTS substrate
solution (Barbas, C. F., 3rd, Burton, D. R, Scott, J. K, and Silvernman,
G J. (2001) Phage Display: A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York) was added. This experinent
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st andard glz%ﬁ 972 Fl.ow cyt oni et ri | bl ood gﬂ}g?@ﬁ ?ql’{om a
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resuspended %P' P?'gshf%“&'\ﬁ? Y @é&” ?%r#%é’és’géﬂg g’éﬁ%ﬁ? ‘i?l))f‘$”é"rdé’ﬂn“g‘&?qnﬁéc)” :
Subsequent | yolyiadal ZRABKHTes (BignalldAdhg Hikitddib750 220 MR (FAQ BERREBYDwas added and
PCT/ US2004/ Q4038]dfm\g§s,added to the cells resuspended in of 1% (w v)

I

d 40 |
BSA in PBS Jicubg P £90m) tetppegre. cAfter Y’@B’@E\Wﬁfﬂﬁiﬁa‘% @60 B8AdnBRS, 8ew of 0. 2
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PBS was adddtudadggregatdarmasiapd for 20 ruin at roomtenperature. After washing

t wi ith 1% (wy). BSA in P13S f]| t f, d ysi
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for 15 mi n \AR®ladERPPploadiddned plpsma of F0A86ra3 S0PRPHlatelBy peril i oftplasiiRasgingpateiPP,

or opar cd. 78308 oge SPARRE i RRBAc B Ao e e BB R ana

pepti des di BSIweechdded tdlfinal condentraiBis bamveen 280iVEhd 1100 MM 6BthAIBQAC Bk deA 0.4 QNS

bet ween 20 n 100 n and hetween 0.4 M and 90 |tM of peptides.
The ol at of etiugrEpBe. o BpRhuepicn 459 Jusie ebiheliratily

(Kl :c thar dt ,(Klihkharlfl, UG Ri@tinRler, COM., Westripf1s.] Bredin, _9%1}{., ﬁmﬁger,\ Grdtt, 1. }ild, M:}][l]pel , R :
Ch el clibfystts qoBDATERRL o oAl S BhER S eact o0h ©
plhat rerila et aggbagmbb @rsRliliSMAmqmmbggjm@hﬂgg, ﬁiﬂdzl)gath Bihdihgind §1aterea¢e&étyréh par anr:st ers.
Thro Res 97, 201-207), .usi ol e o] nm .- aggr ego er rono- | og,
Havert own, PRPMeRRJAG %%I%Pwéﬁ@ﬁaghﬁ%ﬂgoﬂﬂy% FYBHE f"qug’ a stable
basel i ne wasaveasivalHA).sTiedmpedare ohéach sathple paymaonitored @il a stable baghlioeewsp| at el et
aggregati on, I, of  an sol.ut.i.on was ed to.re fipal, ..
concentrat i oeﬁtgbc;'f‘ﬂmg@< %@%P %ra{ps%ut?)h?? err%ué:%i%l%glgt EErGseh gﬁg%f?a?A%P SR ¥ des
over time waddddreveshiatfihet dorichitatingpiof 2huMnineredsa idmpwlarde p@oss o pal of eleewdéser f or

anal ysi s AGGRO LI NK, rono-l.oq). Affinit asurenent . The di ssoci ation
cons %/ ant 01g qFefrige W@#ﬁﬁﬁ’&fﬂﬁg}%ﬂéﬁ&ﬂé Pﬁyof’ﬂt%%‘ﬁlﬁtﬁ’i 903 A s
(AGGRO/LINK, Chrono-log).

C

Affinity measurement.

The dissociation constant of Fabs RAD87 and abciximab toward integrin oi,f3; was
determined with competitive ELISA as described previously (Djavadi-Ohaniance, L., Goldberg,
M., E., and Firguet, B. (1996) Measuring antibody affinity in solution. In dntibody Engineering
(McCafferty, J., Hoogenboom, H. R., and Chiswell, J., eds) pp. 77-98, IRL Press, Oxford; Yi, K.,
Chung, J., Kim, H., Kim, L, Jung, H., Kim, J,, Choi, L, Suh, P, and Chung, H. (1999) Expression
and characterization of anti-NCA-95 scFv (CEA 79 scEv) in a prokaryotic expression vector
modified to contain a 8 I and Not 1 site. Hybridoma 18, 243-249). Brieily, wells of a Costar 3690
96-well plate were coated with 250 ng of integrin oufls in 50 ul of metal buffer at 4°C overnight.
The plate was washed five times with water and blocked with 160 pl of 2% BSA in PBS for 2 hr at
37°C. Purified Fab RADS7 or Fab abciximab was mixed with integrin oumBs to reach a final
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determ ned with-conpetitive ELI SA as descri bed previously

(O avadi - Ohani ance, L., Goldberg, M E., and Firguet, B. (1996) Measuring
anti body affinity in solution. In Antibody Engineering (MCafferty, J.,
Hoogenboom H R, and Chi svvell J., eds) pp. 77-98, IRL Press, Oxf ord Vi

K., Chung, | , Kim I., Jung, H, Kim J. ﬁ&““’? , and
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Laboratory Press, Cold Spri or, New York). After incubation at 37C
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pl ot was dravvn axis and u on the x axis. [Ag] is the

concent r at | ohSt8¥ tt]‘l’i%mfﬂi‘eé‘g{i?atﬁlﬁfqlﬁ@ﬁﬁequ% 01t he fraction of bound anti body,
whi ch was obtai ned by dividing the absorbance in the presence of a defined

concentration of sol uble antldfg ‘??‘/ the sorbance |n t he absence of sol uble
anti gen. TheG@legfen @y selectiop pr; ’Qﬁ'ﬁ‘ Tiyey ff’l’é’"‘@c’r B plot is equal to

1/ Kd. Generation gRdgoslalf&fdshap w@étogexiamﬁ@yzﬁ]eﬁaamaﬁﬂbﬂdsé&eﬁdt GisdiwiRR Fab

i brary. The, oal this s .\as. t o, gener, nt het c human ant i bodi es
t hat discri rﬁ“ Oﬁr ﬁf”é‘é’ﬁ\e?ﬁ(gﬁ%ﬁg’nﬁ F’H’ﬁﬁ"@t%@fn % rpfiagAn R
especi al |y i pbE@edked 6 botisited By tﬂ’éﬁﬁﬁdoﬂ&e@dﬁnﬁ&ad réﬁ%ésfmtf) ![-l@DRQdFﬁ%ﬂ weQtdh sites

by three randaom zed, a acid resigdues into we used an RAD
LT st hor SRR R £ § RSO ot e R e S Socond, | a
CX9C di sul f gigleride bn@,geummﬁgm@heml teb@nitiei¥efiRhce MEEROPIE i@ Bugieawence i n both

previ ous studies the s heti ¢ rary was
grafted int o‘%‘“‘f‘?ﬁwﬁ?érdh‘&?rﬁ’ﬁ% H&ﬁ%& aﬁ?‘f‘@@ aﬂ?%{l? g&*‘We mar r ow
FDBIA Thus, ihrﬁbhﬁdiﬁ'dm Ifithah aonetr@nbganmm i, |110€_mfdit1_ﬁn ﬂ@@ﬁﬁd%ﬁﬁatla@mmmﬁwgl of

i brary conpl exi i ntroduce i ver si.fyin . uman anti body
library withf97d %aﬁ’ﬁlimg%nﬁmasg ey i XXXYAMDV ( SEQ | D NO 3),

i n which X stands Afhomharcantibaall libdag viifl (e oaxtmized AIADTE| sequence
VEXXXRADXXXYAMDV (SEQ ID NQO:3), in which X stands for any of the 20 common natural
amino acids, was generated in phagemid vector pComb3X. VH, the FR1 to FR3 encoding
fragment of the heavy chain variable domain, was amplified by PCR using human variable heavy
chain gene DP-47 specific primers and human bone marrow cDNA from six healthy donors as
template. This hybrid naive/synthetic heavy chain fragment library was initially paired with a
previously selected DPK-26 human kappa light chain. The resulting Fab library was cloned into
phagemid vector pComb3X, yielding a complexity of 1 x 10° independent transformants.
Randomly chosen clones from the unselected library confirmed the intended variety in VH and
HCDR3 sequences. After seven rounds of panning on immobilized human integrin oyf;, over

80% of the selected clones bound to integrin oyyf; as analyzed by phage ELISA (Barbas, C. F,
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pComb3x. i el df nga kR Lbh kL UR51cRHE n g RRlhe I BORBRTANEFLP” o o
t hree r ound$PNefsequenpingi Ad bufrene ﬁmwpmtm@@ disulfiderbrides copstiainedlngipia HCRRB with| ect ed
cl ones boungy cgnséﬂgﬁsesg{ ubribe SPPRACRADGERANEEE IPMORYETRe E; xcdpibh, bigg vi dual

clones that reveal ed the strongest binding were subsequently analyzed by
DNA sequenc R, bal fhe gerresponding segvrace (NP1 b!ﬁr%)d@'éﬂ@@hst rai ned

l'oop i n HCDRZ eMdlabP-4730 H&%&ﬁﬁ%ﬁi&;ﬂ U\ﬁﬁl';‘féﬁs M&Wéﬁls@ﬁ@%%&ﬁﬁﬁ(%ﬂﬂﬁ NG: 4)
(Tabl e 2). The exception, clone had the correspond mgp;equence

THSRADRRE ( S light P\'l@nlfg’j clenpasyesleg pumany keppa plaplde light ghaiisdgrived prode ngive heavy
chai n fragngpha nMeLARBekPUr cl ones had the original DPK-26 human kappa

|l ight chain, six clones reveal ed hunman kappa or |anbda |ight chains derived
fromthe naive human I'ight chain library. Bi ochem cal andfunctional

characteri Zaidcﬁam&ﬂaﬁm&%ﬂdckwmmﬁ:amfseﬁabﬂuﬁa&ﬁm&sed fromthe ten
sel ected cl ones vvere teste reactivit RGD- | bi ndlgﬁ integrins

by ELISA Al FapEbs¥pisi &%@aﬁas ?f‘eﬁﬁlﬁ%FﬁWPrﬁtteé%‘? ¥“ ﬁthalﬁf?e%f@*%wh to human

integrins a,pindfg inkgins bgmmsa 351f(aﬁs sgrongly)bouﬂaao Bnesé hntdghe oY ARt kotiufnyn t owar d
native integrin anbp3 expressed he surface of human platelets surface,

al| Fabs' mrl@e%lméqa@m%%m%lsﬁe@ qysckﬁheswacte'w twatdmgtive Atesria gbet ed Fabs
were found t, rahéa%n&fasmﬂe@&h&hﬁ{ﬁéﬁ&ﬁmlaﬂMsr“%}e%u@seaueﬁ@%aﬁe&ib As the

i nteraction between 1Int Srln anp nogen part nedi ated by the

RGD notif, ometgyslgel an'f@ferfelﬂﬂdttmndsteh‘é@p@l&tetﬂ&bﬂﬂle tstfleaanit Fabs didpott hi s

prot ei n- pr otgig, lﬁté}ﬁcﬁ&?‘s&vb&ﬁ‘ intdzhh o) 8d AEHALRA KGn pAEnQIRt-aDY i3 Rew Aotgempet i tive
ELI SA assay based on inmobiliZed integrin arnp3, biotinylated fi bri nogen,

and avi di n- HiRRed neRhwhother e telegtei- Babs copl ihibi this arotgineprotein intesaclien. Rot thi ed

purpose, we established a competitive ELISA assay based on immobilized integrin oup,,
biotinylated fibrinogen, and avidin-HRP. The selected Fabs were mixed with the biotinylated
fibrinogen at different concentrations and subsequently incubated with the immobilized integrin
o, Avidin-HRP was used to detect biotinylated fibrinogen bound to immobilized integrin
cmfs. All selected Fabs revealed épotent inhibition of the interaction of integrin o,Ps and
fibrinogen.

We subsequently focused on Fab RAD87, which showed the strongest binding to integrin
omPs (Fig. 1). Fab RAD87 was expressed in E. coli and purified as described previously (Barbas,
C. F,, 3rd, Burton, D, R., Scott, J. K., and Silverman, G. J. (2001) Phage Display: A Laboratory
Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York). As revealed by
flow cytometry, Fab RADS7 bound only to human platelets but not to HUVEC cells, which mainly
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fibrinogen at different concentrations and subsequently incubated with the
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M, Westr upBr egddin, H. K., Mahnel, R., Graff, J.,, Hild, M., and Harder, S 0) 1ﬁ‘etent1a1 in v1tr0e cts
of the platelet glycoprotein IIb/IIla inhibitors abx1c:mab or SR121566A on platelet aggregation,
fibrinogen binding and platelet secretory parameters. Thromb Res 97, 201-207) when platelet

aggregation was induced at a concentration of 5 pM ADP.

Biochemical and functional characterization of synthetic peptides derived from the selected
HCDR3 sequerices.

Four nonapeptides whose sequences were derived from the selected HCDR3 sequences of
the integrin oyeB; binding Fab were chemically synthesized. This panel included three cyclic
peptides, VWCRADKRC (SEQ ID NO:6), VWCRADRRC (SEQ ID NO:5), and VVCRADRRC
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contrast, agﬁf%@e lik &85 %nsﬂgg'ﬁg) ggrm o %E i I%ncoﬁﬁlasegﬁ h?ééhgﬁgn ofV\'h i ch does

not cont ai n not ]
mtegrm oy ligation by abeiximab, which does not contain an RGD or RGD-like motif, is

thought to involve steric or allosteric hindrance rather than direct blocking of the RGD binding
site, Third, the RAD antibodies selectively bind to integrin o3, whereas abciximab does not
differentiate between integrins OK.VBS and oipyfs. The cross-reactivity of abciximab is analogous to
our earlier integrin binding synthetic antibodies (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 § 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).

Acute thrombocytopenia whose cause is not known is one of the principal safety issues

with integrin oifS; inhibitors. As mentioned above, human antibodies against the mouse variable
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t hought to involve steric or allosteric hindrance rather than direct
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bind to the surrtace | es, reasonabl e
assunption ttfhmnbocmmmr beingdteatechwighetheswmall moleple @n&;@mplé rW aWillﬂm Pikt eresti ng

recent fi ”g\!‘ug%hf\%ﬁ% bhaamylmnmm kvp(l%zﬁé, t,ﬂaa RO R, Berkiny/ € ahd ASE0RM Zed

integrin a en ¢onpl’exed w th tirofiban and eptifibatidé were found
in the ver y(ZODM@t@Ithmme@lmP@ﬂa Pt treshmest Wilgirefibyar spifipatide saswociated with

antibodies specific for ligand-occupied GPIIb/INa. Blood 100, 2071-2076). In this context, the
possibility remains that RAD antibodies could cause thrombocytopenia by inducing the display of

immunogenic epitopes on integrin cyyfa as their binding mode mimics the small molecule drugs.
Several mouse monoclonal antibodies (mAbs) specific for integrin oy, including LY-
CP3, OPG2, and PAC-1 (Puzon-McLaughlin, W., Kamata, T., and Takada, Y. (2000) Multiple
discontinuous ligand-mimetic antibody binding sites define a ligand binding pocket in integrin
alpha(ITb)beta(3). J Biol Chem 275, 7795-7802; Kamata, T., Irie, A., Tokuhira, M., and Takada, Y.
(1996) Critical residues of integrin alphallb subunit for binding of alphallbbeta3 (glycoprotein IIb-
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selection: targeting the integrin ligand binding site, Proc Natl Acad Seci 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, 32788-32793; Barbas, C.

F., 3rd (1993) Recent advances in phage display. Curr Opin Biotechnol 4, 526-330). None of the

Q.

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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beta 3. JBlol Chem 267, 18085-18092) suggesting either a linmitation in the
structural diversity that can be achieved by VDJ reconbi nation or a
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The
CRADVPLC (SEQ ID NO:23) and CMSRADRPC (SEQ ID NO:24) contained an RAD motif.

The RGD-containing sequences selected on integrin oiyPs differed from those selected on integrin

01,35 and 0By in that aromatic residues Trp, Phe, or Tyr were enriched at the position immediately
C-terminal to the RGD motif. In addition, several sequences contained one or two basic residues
outside the RGD 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 VYCRADRRC (SEQ ID NO:7). Of note is the fact that the CXsC peptide library, which
includes our CXsC core consensus sequence CRAD(K/R)RC, did not yield any binding peptide to
integrin otmys, Suggesting that the N-terminal VW or VV residues in our selected HCDR3
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sel ect ed sequences could be categorized into two groups, those containing an
ROD nmotif and those containing an RG-like notif, in which either the

gl ydine or arginine residue of RGD was replaced. The central glycine was
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in our selected 0 WD 2005/ 056575 PCT/ USZ004/ 040381 sequences play an

essential r ofeenplagieshRroyidipgandaipiging ligk Piweeh P dvnpegtidepind geptidpraigwticirgg| ay of

both pepti ded;ﬁ)@ﬁbr}aMﬂ&%&mbﬁs&ﬁt@dﬂh@&ﬁ&@ﬁoﬂﬁ@@ﬁi@a@ t@ﬁea&d@hslzet @edmhﬁlgy for a
vari ety of e ch and d veI c?or Bar bas, F., 3rd,

aRQ:E)I | cat | s

Bur t on, P@EB‘?’{‘ esaﬂ aﬂ?@ 1es, e Blipqefgnt 'ﬁm ﬁ)ﬂenﬂﬂasdﬂ 5%8pl ay: A

I&gbo ;{ at Er y Kl\/amu@y ,sca%lldﬁr helr geﬁgattda 0777} thels&h’olﬁ@to@rdys '\f/llS}rtﬁéﬁplg jﬁ-bzleﬁpr&ilt bfng Har bor,
W YOr K, a) asaqanov . a . r ni

et sl imeiagin pesas o pikstd A RO BT B ot totseies e C 50 088 i anu,

S. S. (2000pecEhagiandds ﬁ@h@y displaypOa¥ OpRSittdchal 4, 152605380 NDEEn @eptides@bisetddi N

Bi ot echnol 11, 610- f [ ithin th

ant 1 body 1 mEBATEETFTEH eohT it BekirbineRE Pon b adl S ol v wer

provi di ng andlkpMymtyimtmOhtm Iofdmeahmmégmddnessemmwonp&qbleinsla weinslppplphd domi neti ¢
d di t . I h t
R

pl acenent of fragmaseth relaitvely preblphabje plgrmpepkinetietshavidrhWhera it is dasitabladely scaf f ol d
8][ t Ihrerlmrmglecn)g il l'f;? acanc‘t:er 4&@'1&%?!% %LL%% tﬂe %1"2193@)!@515113;1:85 cél]h&‘l 1%%&%@&@?&1% opnent
t her apeut i csth¢ Ba;mbasque@e afa xesx&ro@m(m@@@‘,fectomg@mg ‘é[elbdlnmbat itis appragyh calibs pl ay.
Curr Opin Bi %&) &dﬁ@%dﬂ ran g %fm binBf Qc%pﬁﬂtg?a%gﬁ);%ﬂéﬁé ,%{s?ﬁl nr%ﬁ&o ical

conprom sed | Vity elrr | ndi‘ng to noni t or,
however, t hefepgend (ijwra% i @@ﬂOhN@vn@ptoeﬁ%fm cefppegific ﬁrﬁeh%wynt@aﬁmgfsfé%

det ect i on pf&%\féﬁ; rap:’fﬁ;ulccioﬂiﬁmaﬁl@atphﬁ'ﬁﬁes @ﬁ%@ﬁeﬁ%wis 5.0t eol ysi s of

pepti des and earance since anti bodi es and antibody fragnents

exhibit rel atl vel yhese sleilediimthe art yiblapprecdaindh aarjoes sapigippomd mpgifipasiogsof the
desirabl e, j?;ﬁ de%}‘xﬁémln%odnﬂelﬁs GABERhiHRA Wit aetpmﬁng%@mﬁ @0iop Al sfier@pt i body

can bestow ce erties onto the e sequence as a result of

i mune ef f ecingentien fpther ﬁ‘g‘g chpiupspmetheds kayindn @ﬁﬁ? W&@ﬁa@ﬁ?ﬁ pAMENS| jed to a

wi de range of eBﬁPﬁabrﬂﬁ@es‘MBﬁé st@i'lléﬁihﬂﬁ a@ Gdd 1Y lidhy ofttRe dedtpibitinyof &eﬂﬁﬁeﬁﬁlﬁvemf ul
i mmunol ogi cal reagqrgnt S

cel | - speci f i deserihed gy gt h ‘ie %Péehtt isitp Eed{np‘ﬁéﬂ"%ﬁhaﬁﬁ P“’e“%g‘%ag B pmcsﬁc"d other than as

specifically described herein. The above description is intended to be illustrative, and not

restrictive. Many other embodiments will be apparent to those of skill in the art upon reviewing
the above description. The scope of the invention should, therefore, be determined with reference

to the appended claims, along with the full scope of equivalents to which such claims are entitled.
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sel ective peptides fromconbinatorial libraries. Curr Opin ChemBiol 4, 16-2
1). Those skilled in the art will appreciate that various adaptations and
nodi fications of the |just-described enbodi ments can be configured w thout
departing fromthe scope and spirit of the invention. Qther suitable

t echni ques YENPOHERABAs known in the art can be applied PAVHEIAVYEE! specific
nodal i ties ITubleric BEDRB setjuencésfeor synthoit niinn @itibodly libesrickaeeiedagainsof t he
present invention described herein. Therefore, it Is to be understood that
the inventi dhibieginge practiced other than as specifically described herein.

The above description is intended to be illustrative, and not restrictive.
Many ot her enbodinents w || be apparent to those of skill in the art upon

reviewi ng the above description. The scope of the invention should,

he full - scABd oPoLani G ente™ S PER BHATCRENAE are enti il od. 31 W

2005/056575HHBR&USEQﬁﬁ?O403&Gc'Rxﬁlﬂﬁm XXfIE%hmnquences from synt hetic hunman

anti body Ii |es sel ect ed a%;ﬁgéGD X%&Q egrins Anti-gpl20 Fab VGP YSW DDS
PDQ NYYMDV I|brary VGC™ YYMDV ™ Fab-4 --- TGQ --- WRS
------ Fab- Fab~7 TYG --- TRN— TYg- Fab}'ﬁ\T--—-—-PJ-P--- WRE ------ Fab-9 ---
SFG --- IRN ------ Fab-10 --- TWG --- ERN ------ Fab-9 VGC SFG RGD | RN
cYymDv  MIF B&%far yb VGC SFG')O()?IRRN'C\);%V MMF-2 --- --- RTDQI ------
MIF-10 --- -Fgb- G D NI ---rc- OMEF-32 RN =R RDE-- ------ MIF- 40 ---
--- RND S-- ------ MF-1 --- --- RVDD-- ------ MF-12 --- --- RAD R--
------ MIF- Bgb-10 ... Roy D= IWG --prRY <==~—~_ KRD M- ------ MIF-13 ---
--- RWDA- ------ MIF-14 --- --- RQD V-- ------ MIF-20 --- --- RDD G -
------ RAD |ibrary VR XXX RAD XXX YAJW/ 'Barbas et al.(18); bSmth et
.(19) 32 Fab-9 VGC SFG RGD IRN CYYMDV _

MTF library® VGC SFG XXX XRN CYYMDV

MTF-2 e e RTD Q-I -~==mm

MTF-10 = = - KGD N-I ~-——-~

MTF-32 e —e= RRD E~w —=-— ——

MTF-40 0 e = RND S ~m—w=-=

MTF-1  —e= e RVD D-= ~—m——mm

MITF-12 e - RAD Rev =rme=—-

MITF-15 000 == e RSV D-= —=orm—m

MTF-7 e e KRD M== —~—em-

MTF-13 me= e—- RWD A-- —=—w-=—

MTF-14 R 70> J g ——

MTF-20 = mem = RDD G-= ==—m——-

RAD library VR XXX RAD XXX YAMDV

*Barbas et al.(18); ®Smith et aL.(19)
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WO 2005/ 056575 PCTI US2004/ 040381 Table 2. Sequences of RAD library Fabs
sel ected against integrin a,,bps Fab VH HCDR3 VL RAD1 VH3 DP-47
VRTHSRADRREYANDV VKI || DPK22/ A27 RAD3 VH3 DP-47 VRWCRADRRCYANDV VKVI
DPK26/ A26 RAD4A VH3 DP- 47 VGYWCRADRRCYAW VKVI DPK26/ A26 RADO VH3 DP- 47
VRVVCRADRRMEIPNASGAF| | vg/ 38K RADI I VH3 DP- 47 VOWCRADHRABRI483#/

DPK26/ A26 Rtk 2. SdgBeibies sTRARIBRADRRMDARIR el a8aifst if@ETin0ORLE1 RAD32 VH3
DP- 47 VGVWCRADKRCYANDV VKI 11 3A9 RAD34 VH3 DP-47 VRWCRADRRCYANDV VL3 V2-14
RAD87 VH3 DP-47 VGVYVCRADRRCYANDV VL2 2c. 11SDO/vl-2 RADBB VHS DP- 47
VRVWCRADKRCYANW VRV DPRZ67 AZ6 33 WO Z0057 056575 PCIT USZ0UZ7 U4038T  Tabl e 3.
Corrparl son of Fab RAD87 and Fab abci xi nab Fab Kda | CSO ECSO RAD87 3.3 X
10-'M 8.0 X¥a0- M 60 nM Hbci xi mab 1HR 10" M 9.0 X 18" M 45 nM

aDi ssoci ation constant for human integrin a"b(33 binding. bRequired
concentrati.an for 50 %inhibitionin aninteraction assay of hunan
fibrinogen and human integrin anb(33. Required concentration for 50 %

i nhi bition gfia human phatebet agg@mimﬁmgssayw:% pexWAE71S CLAIMED | S:

1. An isol ag&q and pur\;Hf3 sd ,pept i Lelng from9 3?2?@39 50 am no acid

resi dues an havi ng an am A0 aci dres e Sequence t Hal Sel ected from
the group cB¥¥i sting OF3SEEQAT D NYSYWCRADRRSYAMEY andKVA HEFEHG28ctivity that

i nhi bits pl sgmel et aggregati-an. 2 vrRifheapeptaole of vetai md/3gonpri sing the

am no aci d gggihdue SequsnGe 4of a%meafm%%& NO%MS oex3s/a3B€ peptide of
claim2 consisting of any of SEQ I D NOsT 5- peptide of claim?2

consi sting B¥¥énti al | yH5f PRy %W 5- 7VL% AR 83 B8dy t hat
speci ficall m3mmnorea&it3sDRM4Fh | VEVWIRAPERCHMBB; aN8ITOMM0i ses an am no  acid
resi due sequgiae sel echgdpduom t hﬁ@g@b{:@{c@;@ﬁﬁi st g ofVZSEQ | D Nos: 8, 25,
26, 27, 28, Réf%q 30, avqg %,1 &Aﬁﬁaﬁm no @ﬁﬁd eres P@ghﬁeguence IS
wnthlnacorrp errentarlty etermm of the an

RADES VH3 DP-47 VRVHC] CRAD mmv VKVI DPKZG/AZG
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6. The anti body of claim5 wherein the conplenmentarity determning region is
| ocated in a heavy chain of the antibody. 7. The anti body of claim5
wherein the conplenentarity determning region is HCDR3. 8. The anti body of
claim5 selected fromthe group consisting of the anti bodi es desi gnated
herein as 3@?; , RAD9, RAD11l, RAD12, RAD32, RAD34, RAD87. or RAD88 and
that has innﬂwyggg%tiyity with integrin aaBB3. 9. The BAI/FBHMMOEBIC| ai m 5
that is a hiddp3dqempaxison ofd'abRAVST st Fab shelximabnt i body having t he

i mmunor eact i Vj of THg-anti'body qijcEar I o. F—7A"synt heti ¢ human

anti body hav E%byi nt eqriqﬁ‘ ai_ Q1 33-Hi ngﬁ ng acti Vﬁc\;? “wher ei|n the binding
conpetes w t hRADS®@i ng &3 KVio"Wof |8mXKHer Mr ot|@mM t he otlher protein

conpri si ng ap—p-Re—a6-a—reg-due gyenge—efthe-tr-pepti de notif

Ar g- Al a- Asp ﬁﬁ%}‘“ﬁ’hd vineFei0n Mhe [0 grs ﬁérnMJr med ijn a standard
conpet i t i onsGEEAN o donsthRETop NNRAE TatogriR UjpB] b POUY Of Clai m 11 wherein the
other protein 1s another antibody, "the ot her anti body conprising an am no
aci d resi dubReseieborngentiatibi fora0 o mbibisinarin an intaractide esapriofihwrgar fyinogerof t he
ot her antiboqy wherein &q§ am no acid sequence is selected fromthe group
consi sting 8F BRI Mmgs 25 26 27, 28,29, 30, and 31, and wherein the
binding is “ReuirQl foReertfatidn ﬁkgO%fmﬁbﬁRﬂMhhﬁm@:ﬁplﬂ&ﬁﬁg%réé’aﬁoﬁasshﬁ0| ated and
purified pol ynucl eoti de encoding a peptide conprising from9 to about 50
‘am no acid residues and having an amno acid residue sequence that is
selected fromthe group consisting of SEQID Nos : 4,5, 6, and 7 the
peptide having activity that inhibits platelet aggregation. 14. A vector
conprising the polynucleotide of claim13. 15. A host cell conprising the
vector of claim14. 16. A nethod for using a polynucleotide to produce a
protein, the method conprising: a) culturing the host cell of claim19
under conditions for protein expression; and b) recovering the protein
conprising the am no acid sequence selected fromthe group consisting of
SEQ ID Nos: 4, 5, 6, and 7 fromthe host cell. culture. 17. A pharmaceutica
conposition conprising the peptide of claiml and a suitable pharnmaceutical
carrier in a formsuitable for adm nistration intravenously,
intra-arterially, into the Ilynphatic circulation, intraperitoneally,
transdernmal |y, subcutaneously, intramuscularly, into the joint space, or by
pul nonary adm ni stration. 18. A pharnmaceutical conposition conprising the
anti body of claim5 and a suitable pharnmaceutical carrier in a form
suitable for adm nistration intravenously, intra-arterially, into the

| ynphatic circulation, intraperitoneally, transdermally, subcutaneously,
intranuscularly, into the joint space, or by pulnonary adm nistration. 36
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t 19. A pharmaceutical conposition conprising the antibody of claiml | and
a suitable pharnmaceutical carrier in a formsuitable for adm nistration
intravenously, intra-arterially, into the Ilynphatic circulation,
intraperitoneally, transdernally, subcutaneously, intranuscularly, into the
-]-0i nt space, or by pulnonary adm nistration. 20. A peptide as clained in
cfaim1 for use as a medicanent for treatnent to prevent thronbosis in
conditions selected fromthe group consisting of pul nonary enbolism

transi ent .ithenic attacks (TIAs), deep vein thronbosis, coronary bypass
surgery, eyt s@ﬁ&@P‘ 98 nsert a prosthetic valve or vessel in autologous,
non- aut ol ogous, or synthetic vessel graft. 21. An antibody as clained in
claim5 for use as a nedicanent for treatnent to prevent thronbosis in
condi tions. sel ggt:@eked HRIMutiRG ﬂFﬁéQoﬁﬂ‘ﬁﬁg?ﬁoWo Qboubst] R Yd £TRRL LM
transient ischemc attacks (TlAs), deep vein thronbosis, coronary bypass
surgery, BHNESHAYBPpeid ipsiduzwsaience thas isgelediet fram tha pipwp epnsiviing §6$EQ D Mot ol ogous,
non- aut ol 9gE @Y, navRs RELChMETRRE plakRl dogredadion AN antibody as clainmed in
claim1l for use as a nedicanent for treatiment to prevent thronbosis in
conditions selected fromthe group consisting of pulnonary enbolism

transi enty i schePegidbt agks ombASle hd8BRo %l RsidROFRRS bBanyCPERHRS Y bypass
surgery, and surgery to insert a prosthetic valve or vesSel 11 autol ogous,
non- aut ol 9§&PS’- or synthetic vessel graft. 23. A peptide as clainmed in claim
1 for use as a nedicanent for treatnent to prevent thronbosis in procedure
sel ected fromthe group consisting of angio Iasty‘Procedures performed by
bal | oon, ¢or onHeype FﬁéF@@FﬁHﬁP“%ﬁﬁoWﬁké?ﬂ%%g?Hﬁﬁésty. 24. An antibody as
claimed in claim5 for use as a nedicanent for treatnent to prevent

t hronbosis in procedure selected fromthe group consisting of angioplasty
procedur es per HPRRige 0 ﬁmﬁévpﬁﬁﬁPgﬁ%Wﬁﬁﬁﬁya@ﬂﬁ%ﬁ@éP@ﬁFﬁ}ﬁnd | aser
angi opl asty. 25. An antibody as clained in claim1l. for use as a nedi canent
for treatnment to prevent thronbosis in procedure selected fromthe group
consi sting of Ahyitibplydat yresifisedumeroresels Fah g Byebpand|cepriseraasting y

at her ect ofiyy edllld LASRE ANMARKARL Yoy tEnd R 2AOSAORERTS: FETIAS20044 040351
SEQUENCE LI STI'NG <110> The Scripps Research Institute <120> I'NTEGRI N

ALPHA. | | BEEBE A TSR I C 2o\ Fs BEEPES ANDY IBEPT ¢ Dpis meata 3y setpgppingregion PCT <150>
US 60/ 526,8R%ntisokpl> 2003-12-03 <160> 24 <210> 1 <211> 11

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, RADY, RADI1, RADI12, RAD32, RAD34, RADS7, or RADSS and that
has immunoreactivity with integrin ¢;pBs.

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

10. A synthetic human antibody having the immunoreactivity of the antibody of claim 8.
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<212> PRT <213> Artificial Sequence <400> 1 Cys Ser Phe Gy Arg Ay Asp Ile
Arg Asn Cys 1 5 10 <210> 2 <211> 11 <212> PRT <213> Artificial Sequence
<400> 2 Ay Ser Phe Ay Arg Gy Asp Ile Arg Asn Gy 1 5 10 <210> 3 <211>
16 <212> PRT <213> Artificial Sequence <220> Xaa <221> unsure <222>
,4,5,9,10, 11 <223> encoded by random zed DNA sequence <400> 3 Val Gy Xaa
aa Xaa Arg Ala Asp Xaa Xaa Xaa Tyr Ala Met Asp 1 5 10 15 Vval <210> 4
<211> 9 <212> PRT <213> Artificial Sequence <400> 4 Val Val Cys Arg Ala
Asp Lys Arg Cys 1 5 <210> 5 <211> 9 <212> PRT <213> Artificial Sequence
<400> 5 Vai T,Apﬁy@pgicmp@aimnaqugFya\;i\mggin;qgr@ @y%;-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 wherein the binding is

performed in a standard competition assay.

12. The synthetic human antibody of claim 11 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 1D Nos: 8, 25, 26, 27, 28,29, 30, and 31, and wherein the binding is

performed in a standard competition assay.

i3. An isolated 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 1D Nos : 4,5, 6, and 7 the peptide having activity that inhibits platelet

aggregation.

14. A vector comprising the polynucleotide of claim 13.

I5. A host cell comprising the vector of claim 14,

16. A method for using a polynucleotide to produce a protein, the method comprising:

a) culturing the host cell of claim 19 under condifions for protein expression; and
b) recovering the protein comprising the amino acid sequence selected from the group

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

17. A pharmaceutical 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.

18. A pharmaceutical composition comprising the antibody of claim 3 and a suitable
pharmaceutical carrier in a form suitable for administration intravenously, intra-arteriafly, into the
lymphatic circulation, intraperitoneally, transdermally, subcutaneously, intramuscularly, into the

joint space, or by pulmonary administration.
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15 1/5 WD 2005/ 056575 PCTI US2004/ 040381 <210> 6 <211> 9 <212> PRT <213>
Artificial Sequence <400> 6 Val Trp Cys Arg Ala Asp Lys Arg Cys 1 5 <210>
7 <211> 9 <212> PRT <213> Artificial Sequence <400> 7 Val Val Cys Arg Al a
Asp Arg Arg Cys 1 5 <210> 8 <211> 16 <212> PRT <213> Artificial Sequence
<400> 8 Val Arg Val Val Cys Arg Ala Asp Arg Arg Cys Tyr Ala Met Asp 1 5 10 5
~15  Val <210> 9 <211> 72 <212> DNA <213> Artificial Sequence <220> n
221> a or g or c or t <222> 25,26, 28, 29, 31, 32, 43, 44, 46, 47, 49,50 <223>
encoded by random zed DNA sequence <400> 9 gtgtattact gtgcgagagt ggggnnknnk

nnkcgt gccg acqphl nknn ktacgct at %e%ﬂ% %g% el <210> 10

armaceutical compositio compnsm im 11 and a suitabie

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

Iymphatic circulation, intraperitoneally, transdermally, subcutaneously, intramuscularly, into the

joint space, or by pulmonary administration.

20. A peptide 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 (T1As), deep vein thrombosis, coronary bypass surgety, and surgery to insert a

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

21, 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 (T1As), deep vein thrombosis, coronary bypass surgery, and surgery to insert a

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

22, An antibody as claimed in claim 11 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 throrabosis, coronary bypass surgery, and surgery to insert a

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

23. A peptide as ciaimed 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.

24, 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.
25. An antibody as claimed in claim 11 for use as a medicament for treatment to prevent

thrombosis in procedure selected from the group consisting of angioplasty procedures performed

by balloon, coronary atherectormy, and laser angioplasty.
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<211> 21 <212> DNA <213> Artificial Sequence <400> 10 agaagcgtag
tccggaacgt ¢ <210> 11 <211> 57 <212> DNA <213> Artificial Sequence <400>

11 gctgcccaac cagccat ggc cgaggtgcag ctgttggagt ctgggggagg cttggta <210> 12
<211> 39 <212> DNA <213> Artificial Sequence <400> 12 cactctcgca

cagtaataca“gbﬂ’%ﬁ¥§7c ctcggctct  2/5 WO 2005/ 056575 PCHCRYHOM@HEB81 <210>
13 <211> 21 <212> DNA <213> Artificial Sequence <400> 13 ggccatggct

ggttgggcag ¢ <210> 14 <211> 40 sldreMNATTL3> Artificial Sequence <400>
14 gaggaggag gaggaggaga gaagcgtagt ccggaacgtc <210> 15 <211> 24 <212> DNA
<213> Arti f4ltd-arheSequiene Reseat@D>InEbiaagacagct a tcgcgattge agtg

<120> INTEGRIN ALPHA.IIB.BETA.3 SPECIFIC ANTIBODIES AND PEPTIDES
<1l30> TSRI1019.1PCT

<150> US 60/526,859
<151> 2003-12-03

<160> 24

<210> 1

<211> 11

<212> PRT

<213> Artificial Seguence

<400> 1

Cys Ser Phe Gly Arg Gly Asp Ile Arg Asn Cys
i 5 10

<210> 2

<211> 11

<212> FRT

<213> Artificial Sequence

<400> 2

Gly Ser Phe Gly Arg Gly Asp Ile Arg Asn Gly
1 5 10

<210> 3

<211> 16

<212> PRT

<213> Artificial Sequence

<220> Xaa

<221> unsure

<222> 3,4,5,9,10,11

<223> encoded by randomized DNA segquence

<400> 3

val Gly Xaa Xaa Xaa Arg Ala Asp Xaa Xaa Xaa Tyr Ala Met Asp
1 5 10 15

val

<210> 4

<211> 9

<212> PRT

<213» Artificial Seguence

<400> 4

val Val Cys Arg Ala Asp Lys Arg Cys
1 5

<210> 5

<211> 9

<212> PRT

<213> Artificial Sequence

<400> 5

Val Trp Cys Arg Ala Asp Arg Arg Cys
1 5

1/5



<210> 16 <211> 21 <212> DNA <213> Artificial Sequence <400> 16 ggccatggct
ggttgggcag ¢ <210> 17 <211> 41 <212> DNA <213> Artificial Sequence <400>
17 gaggaggagg aggaggaggc ggggcccagg cggccgagct ¢ <210> 18 <211> 21 <212>

DNA <213> Artifjci Sequence <400> 18 ggccatggct ggtt cag ¢ <210> 19
<211> 9 <§r&@6$§§§£213> Hono sapi ens <400> 19 Thr Hi S2UEP8FL Asp Arg
Arg Qu 15 <210> 20 <211> 9 <212> PRT <213> Artificial Sequence <400>
20 Val Val <fiys 6Asp Ala Arg Arg Arg Cys 1 5 315 WD 2005/ 056575
PCT/ US2004£049381 <210> 21 <211> 9 <212> PRT

<212> PRT

<213> Artificial Seguence

<400> 6

Val Trp Cys Arg Ala Asp Lys Arg Cys

1 5

<210> 7

<211> 9

<212> PRT )

<213> Artificial Seguence

<400> 7

val Val Cys Arg Ala Asp Arg Arg Cys
1 5

<210> 8

<211> 16

<212> PRT

<213> Artificial Seguence

<400> 8

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

val

<210> 9

<211> 72

<212> DNA

<213> Artificial Sequence

<220> n

<221> a or gor c or t

<222> 25,26,28,29,31,32,43,44,46,47,49,50

<223> encoded by randomized DNA sequence

<400s> 9

gtgtattact gtgcgagagt ggggnnknnk nnkegtgeeg acnnknnknn ktacgectatg 60

gacgictggg gc

<210> 10 '
<211> 21

<212> DNA

<213> Artificial Sequence

<400> 10

agaagcgtag tcoggaacgh C©

<210> 11

<2il> 57

<212> DNA

<213> Artificial Sequence

<400> 11

getgeccaac cagecatgge cgaggtgeayg ctgttggagt ctgggggagg cttgygta

<210> 12

<211> 39

<212> DNA

<213> Artificial Seguence

<400> 12

cactetogea cagtaataca cggecogtgte cteggetet

2/5




<213> Artificial Sequence '.. <400> 21 Thr H's Ser Asp Ala Arg Arg Arg G u
15 <210> 22 <211> 9 <212> PRT <213> Artificial Sequence <220> Xaa <221>
unsure <222> 1,2,3,7,8,9 <223> encoded by random zed DNA sequence <400> 22
Xaa Xaa Xaa Arg Ala Asp Xaa Xaa Xaa 1 5 <210> 23 <211> 8 <212> PRT <213>
Artificial WHIBNEFS <400> 23 Cys Arg Ala Asp Val Pro [RGI/G5804/040381 <210> 24
<211> 9 <212> PRT <213> Artificial Sequence <400> 24 Cys Met Ser Arg Ala

Asp Arg Pro Cys 1 5 <210> 25 <211> 16 <212> PRT <213> Artificial Sequence
<400> 25 Vabiodrgg Val Val Cys Arg Ala Asp Lys Arg Cys Tyr Ala Met Asp 1 5 10

15 Val <2%08>285.
<212> DNA
<213> Artificial Seguence
<400> 13

ggecatgget ggttgggecag ©

<210> 14

<211> 40

<212> DA

<213> Artificial Sequence

<400> 14

Jgaggaggay gaggaggaga gaagoegtagt ceggaacgte

<210> 15

<211i> 24

<212> DNA

<213> Artificial Sedquence
<400> 15

aagacageta teogegattge agtg

<210> 16

<211> 21

<212> DNA

<213> Artificial Sequence
<400> 16

ggeccatgget ggttgggeag c

<210> 17

<211> 41

<212> DNA

<213> Artificial Seguence

<400> 17

gaggaggagy aggaggaggc ggggeccagy cggccgaget

<210> 18

<211> 21

<212> DNA

<213> Artificial Seguence
<400> 18

ggecatgget ggttgggecag c

<210> 19

<21l1l> 9 -

<212> PRT

<213> Homo sapiens

<400> 19

Thr His Ser Arg Ala Asp Arg Arg Glu
1 5

<210> 20

<211> 9

<212> PRT

<213> Artificial Sequence

<400> 20

val vVal Cys Asp Ala Arg Arg Aryg Cys
1 5
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<211> 16 <212> PRT <213> Artificial Sequence <400> 26 Val Arg Val Trp Cys
Arg Ala Asp Arg Arg Cys Tyr Ala Met Asp 1 5 10 15 Val <210> 27 <211> 16
<212> PRT 4/5 WD 2005/ 056575 PCT/ US2004/ 040381 <213> Artificial Sequence

<400> 27 V, | Trp Cys Arg Ala Asp Lys Arg Cys Tyr Ala Met Asp 1 5 10
15 Val <2‘?J ﬁé‘%’syﬁélp 16 <212> PRT <213> Artificial P63iReMyad038100> 28

Val Gy Val val Cys Arg Ala Asp Arg Arg Cys Tyr Ala Met Asp 1 5 10 15 \al
<210> 29 <211> 16 <212> PRT <213> Artificial Sequence <400> 29 Val Gy
Val Val Cy3l% glAla Asp Lys Arg Cys Tyr Ala Met Asp 1 5 10 15 Val <210> 30

<211> 16 £5¥23 PRT <213> Artificial Sequence

<213> Artificial Sequence

<400> 21

Thr His Ser Asp Ala Arg Arg Arg Glu
1 5

<210> 22

<21l> 5

<212> PRT

<213> Artificial Sequence

<220> Xaa

<221> unsure

«222> 1,2,3,7,8,9

<223> enccded by randomized DNA sequence

<400> 22

Xaa Xaa Xaa Arg Ala Asp Xaa Xaa Xaa
1 5

<210> 23

<211> 8

<212>» PRT

<213> Artificial Secuence

<400> 23

Cys Arg Ala Asp Val Pro Leu Cys
1 5

<210> 24

<211> 8

<212> PRT

<213> Artificial Seguence

<400> 24

Cys Met Ser Arg Ala Asp Arg Pro Cys
1 5

<210> 25

<21i> 1é

<212> PRT

<213> Artificial Seguence

<400> 25

val Arg val val Cys Arg Ala Asp Lys Arg Cys Tyr Ala Mek Asp
1 5 10 15

vVal

<210> 26

<21i> 16

<212> PRT

<213> Artificial Seguence

<400> 26

val Arg Val Trp Cvs Arg Ala Asp Arg Arg Cys Tyr Ala Met Asp
1 5 10 15

val

<210> 27

<21l1> 16
<212> PRT
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<400> 30 val dy Val Trp Cys Arg Ala Asp Arg Arg Cys Tyr Ala Met Asp 1 5 10
15 Val <210> 31 <211> 16 <212> PRT <213> Artificial Sequence <400> 31

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

5/5 .
WO 2005/056575 PCT/US2004/040381

<213> Artificial Sequence

<400> 27

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

Val

<210> 28

<211> 16

<212> PRT

<213> Artificial Sequence

<400> 28

Val Gly val val Cys Arg Ala Asp Arg Arg Cys Tyr Ala Met Asp
1 5 10 15

Val

<210> 29

<211> 16

<212> PRT

<213> Artificial Sequence

<400> 29

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

val

<210> 30

<211> 16

<212> PRT

<213> Artificial Sequence

<400> 30 . _

val Gly val Trp Cys Arg Ala Asp Arg Arg Cys Tyr Ala Met Asp
1 5 10 15

Val

<210> 31 i

<21i> 16 '

<212> PRT

<213> Artificlal Sequence

<400> 31

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

val

545



