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COVPOSI TI ONS AND METHODS COVPRI SI NG AN EGFL7
ANTAGONI ST 5 FOR MODULATI NG VASCULAR DEVELOPMENT
RELATED APPLI CATI ONS Thi s non-provi si onal application
filed under 37 CPR 133(b), clains the benefit under 35
USC 10 119(e) of US Provisional Application Set. No.
60/ 562,054 filed on April 14, 2004. FIELD OF THE

I NVENTI ON The present invention relates generally to
conposi tions and nethods that are useful for
nodul ati ng vascul ar devel opnent. SpeC|f|caIIy, t he

?{Egszﬁg;cbﬁﬂﬁé‘ﬂ" cS‘uéeJ\ﬁbeﬁﬁ; ob$? cOUBRTSPNE .7 ANTAGONIST
factor. The presnﬁdktﬁbﬁq“ THNG VASCULAR EMENT /
di agnosi s and treatnment of condltlons and dlseases

associ ated wi th angi ogenesi s. BACKGROUND OF THE
| NVENTI ON Devel opnemELATERAPRIICATIONSSUPPl Y is a

fundanmsgt gl LG8k %EﬁEHnorf Rk EB@{M? %X%hﬂ(&}gbi&ﬁi th@%ef?thdcr 35 USC

patholo L ca roces ti'ssues such
S1Lmp gl ﬁl’ﬁl)‘?"gc"‘rséhﬂ? F@Sﬁad’é ﬂ&‘*% ABT‘ d6d*%uppl y.

They satisfy this need by produci ng pro-angi ogenic
factors, which promtem&mmquornati on via

a pro ss C ed angi o scular t ybe .
e

i nWledn‘glomnnt Smc'ﬁ??ﬂhw grsetiipzentien rplemtcrﬁflﬁsltkewamg)(ﬂﬁn?), a novel
Erealduitaial ¢eBderived skcpete(l Ficity) TRY pidsdnt ibVeiioR fukthed f¥laRito Sk tigg@odk(@hd treatment of
OF cofffitfohshFdiledsd oéwmmnpggmt or cells; b) ECs

m grate and coal esce to m cord-1i ke structures; c)
vascul ar cords then undergo 25 tubul ogenesis to form
vessel s with a cent rBACKGROINDOF BE BNVENFIOMNr ds or

vessel pesfpsentotta vﬁ&ﬂa@éﬁbﬁy it Pfubdekadiial ﬁ@ﬁ&ﬁdﬁﬁrhahﬁiﬁﬂo&icalmd

ewﬂa%w%%%* S gL G Ll bl e afoauto blood spply:
s‘“ﬁ?’é‘“sr’@??r”ﬁ P‘P@G‘“& U*@\ﬁ'eﬁfglé fagtpre, Wéﬁ’élﬁ?‘m%? ne plopd wegsel formation via a
p mudmm angivigenbsisn ¥nsewar aheifonmdhn ksatcanplex bturdety bipivgicdl eveltiiyolving all
ca il gfrti1 rgrg‘%)ﬂs ?Mm}dﬂmiﬂeﬁ%gf&iﬁg‘rﬂ%ﬂ esl)rdlﬂh“mmte from
f:qm'nyocalgz’ B TR iRt n B i e R ey B o
2 Wulﬂsﬂ%m(f‘l‘ggﬁds with & eeptral Bmeﬂl_d) existing gopdg|er “‘f% sgnd oyt sprouts to form
Naectﬁdeq Reusisp)\Printfipie @dstulaB plexds undedo Ambthdr Zeniddk)ing Mﬂasamigymd Bpm
gﬁé<ﬁ&fat eﬂé&ﬁdﬁiﬂ%ﬁm& Qﬁﬂ %F)

estall a oenS|S|s
“ﬁw e gyl elalpretes s
[ nmmd slmcardialt%lh@rﬂs heandeltaa@t -&kn@ 277a18ﬁe fle%: HoganH. E. & Kolodziej,

r @ A Q«laﬁfbtnealm@ ChHep 13881 B, wm{lﬁwdkp IEB& KraSddt OV AC Cell. 112: 19—28 (2003).
i nfl ami[‘ilt &%hshe&’&ﬂ s?" A2 ‘Lw%r cg E%%&? 16 674 AdicR) 3f disordes.

prollfera |ve retirno a

r dhstiaige rjid mmers gd P’é‘l”&f’é athmﬁelm retgplegtel fibroplasiaghemangiomys, chronic
n dnﬂummmi hnraogﬁlnu@mlar dnmrm.h wﬂiﬂ:n&mépaﬁmagmm fdnopathy,
ﬁ%gg%r asy $ Fo an%&" “ﬁ‘mﬁymtﬂﬁ & ﬂrnwlanwd corneal

ar hr| an et aL

B it G g Al g iy SIS i Cham. 457 99110934
Rél\992) Fl’ﬂgsmu @31112111!3"2B@dt(l~§9911)2§9 (2994]); Bd Crreer A/ Vascular diseases”, In:
Yakbidlogy of B2 DRGS. A Dbl 3610 Bhrftr RO K1irorth B! 3., 2nd Bdition (Marcel

proach. Garner A, KI'i nt wort h OF,
Dgeﬁas%déégﬁﬁg%%@rcel Dekker, NY, 1994), pp
1625- 1In1ig cast of tunopgrovh, engésﬁsentstfnmmgp br/ardgial fmﬂgi“@gﬁmefgiu@ypmplasia to
a pedfladiaSant] for ﬁen&ﬂguusdfalmeﬁt% tHe BBwh a:arﬁia;t&siaenﬁerm. Folkman ez al., Nature

hy e [ neopl asta, an rOVI o
£330 ol e e et BUTR el 3t | fhgage md polfativ
tunor. Fol kinan et aL, hhture 339: 58 (1989) The
neovascul ari zation allows the funor cells to acquire a
growm h advantage and proliferative -1 autonony

conpared to the normal cells. A tunor usually begins

as a single aberrant cell which can proliferate only

to a size of a few cubic mllinmeters due to the

dlstance fron1ava|IabIe caplllary beds and it can
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for the dissem nation and recol oni zation of netastatic

tunor cells. Accordingly, a correlation has been

observed between density of mcrovessels in tunor

sections and patient survival in breast cancer as well

as in several other tunors. Widner et aL, N EngL J.

Med 324:1-6 (1991); Horak et al, lancet 340:1120-1124
%ﬁg&%@ corlAEFD 8 it oL, Alumor@fFopind 405 R kAl o U can protiferace

ecl se msc anl sns at contr eni c
S iz o a drteubig PG e dvedq Bodistangs fompayal t? °EP ary ng lh%t{‘ stay
r‘@oma&mthbva Fuirthie triowth argfdisteninaiion fra s ong pedad|of timef Semp tonipe celigthen switch to
Hhe@iypld fclivatddio@L P0G x@ﬂﬁ&%ﬁfbﬁte atdlrﬂmleatt@,res c@nﬂry blood

"FSB“’& 1 esaffﬁ“'@atwﬁr@td aésvlér°5%’@ﬂ§lt“%t°°té"azﬁa°““ L guoon, i
lf@r tigdtseeminatio prgmicplpnizativn of yertsetic tesfor ¢eblt deqprdingly, a cawaiatipnhas been
Sosséfvai &ﬁlveénasdswois mRFoGddis @rturkty seStivhs 0l futlénO @rvoal ik ErastREide as well as in

%ﬁn.l U?‘lh Weidi Jai‘tf Eﬁgl%d;d \‘?Jl(ﬁésii‘} HQEk er al, Lancer340:1120-1124
prolifer |on gratio coal escence I nto

&Py M?cklémstef actaafeé%“’ 1450146 4383 Tiheprecise Bectignisms that control the angiogenic
eniiatsmel wel ndgisoa tut il 15 bdlines tat néovis(alayizaiansf ymemnass results from the net

IRRL LfainRfin@cor it adi Bk s«ﬁ;ﬁ@a&&s‘l and oM A ikknbh, $di95 rml IﬂJd'lﬁQZ?—S 1).

angl o HESI S I .nducl.n ascu e |

Ferrar Eﬂ“ﬂﬂﬁ g%’?”"“ﬁ%'\? "ZF“]?‘%J & 58‘7 ﬁm t b of molecules,
frosdisergpted lfpa!prs piaducdd by srgindipg/esis. %evswgll@ﬂ wwlm&ﬂdélﬂ@mm»
IocSibthakisn, mgramlaﬁwms&n&eakclhalduwsmm Bor bXamplé) vascular endothelial growth

Cfac{o? Wﬁ%ﬁl’%pbcgn 1%945%1 %l t@f(@ﬂﬂ&(x mtlal?cﬁ aﬁhﬁﬁg JnBo%ema?is and in inducing

evel op redtiation o e vascu

Spsylarpermpaility n Eqras erl. Rpdacy=RetalS 478 697 n B fnding %@Lﬁ“%f;?"e“ a single
AR alicb resolfs imedryagciethalityipziat ioenimapscrble sflcalhyadiby thistfaghroin e

gig&émbmnt 28 %ﬁ&%/ﬂﬂt St X IR sy, Bififordre, agsp R ELeE showRa be a key

supr.a. LS ove r ess

rt‘éejd%tlmp(tf"wv E) m)r g L%xam ’ﬁ‘g er kiman eFQ&'lMMLfMO" Rev.
Gitrey, The HE%%@RN@& O‘PEWTSPQ by theyugioyity o tumprs sxproined; Beplypan ef al., J.

RainToless. 92:6:3889 Qdo3; 19D 1 al, BluamPagibl. 286-90dPRSE BroRe 8tal, Cancer Res.

5.5§ 46‘23%735317 nﬁa}l@r)ﬂ al, DR RLP13.031-934 ?1 . Dyerak e@ﬁnﬁﬁﬁ Pathol,

Dvorak et at. . Pat holL
1121%1%??% {899 (1995). Also, the concent ration | evels
of VB@#sojthe cenpentritiop lerils of VEGHiin eplaiflyidscarrhighly gerestited (g thte ggsence of active

Hﬁcﬁﬁ&ﬁﬂﬁﬁf ﬂf)oda_é‘sﬁds\ﬁﬁgmeaé with @ihbedcRihdditienitbhilia-RlaRORinopRGe | Sello et al,
FJ? a419 %331 Ws&%s‘i’ ?ﬂ?tﬁu&eﬁﬁ@e &hﬂ?lrgvé é&l&lﬁ&@mﬁ ﬂl& b8k of VEGF in

SO B RO P HE AV Sk s ey @ohalmol Vi St
che3enEst (183s2d the | ocalization of VEG- in . choroidal

neov aa%uvﬂt;p RERAR: A WaSboltil sﬂg‘ds%tgt%wﬁfof £hali@for BmahMRor cell lines in

(g et %&\é&zéﬂt AL e 2%”“%%%“’%?‘?97?@5%

roeasiet or ﬁa"wa RiseIOOBFOTR (IR0 Milowls s cbeloncer Rep SEOF T (3996) and lso
nhlﬂiﬁ intfadeRar(alididierRiis itbaodelat itthanicihal A drdeted Ad4niOD ) Arch. Ophthalmol.
or 6?9# %Bﬁ) a’i’l’lcre%t‘c, a&kg(e}lﬁ ln §rfa%a§é52é%§-9¢aﬂ%e?1§%31&:&%9@ﬂf‘ action are
VEFTAE Bt o GBI REQmorS i3 s Ao g e b

i anttbodiéstareidestribed Sudxampla ngiP G ijEie pibishédfanvoy Bl £998fnd is WHE415831 and
r\ﬁéé&ﬂ@é'ﬂ q)bt‘ﬁ qﬁgdsﬁctd&gqgn1§98 ebne%k"—bhe ﬁ'ﬁ eJQGF Qﬁﬂldl%@ mli-zumab has been

114: her ef or nonocl on

SR B0 B8 S PP 13 SR S e gt clorecal
paoeri( CRAgAwdRd¢ichableis boinglinvestigatet] inguanyxmgringglinical fridly for taatige various
calcbrdatioitt r aocul ar neovascul ar di sorders. Such 35

anti bodi es are described, for exanple, in EP 817, 648
publ i shed January 14, 1998; and in W98/ 45331 and
W08145332, both published Cctober 15, 1998. One of

the anti-VEGF anti bodi es, beva%lzunab has been

approved by the FDA for use in conmbination with a

chenot herapy reginen to treat netastatic col orectal
cancer (CRC). And bevaci zumab is being investigated in
many ongoing clinical trials for treating various

cancer |nd|cat|ons -2 It is knomn that extracellular

. 7/ o ~R A o o .
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angi ogeni c nediators to ECs and specify the nature and
type of interactions with integrin and cellul ar
adhesion nolecules. It has al so been suggested that
EC survival is regulated by cooperati on between growth
factor receptors and integrins, which are in turn
governed by the conposition of the |local ECM Stupack

and  ¢hah&@Hina Q@&aﬁ&ﬁmau&%E&G%ea% ithpdRSrble ddrfg BBe Hrideds@f

t he many nce | n t Angi o

PR e R i ST o ARALRABRT o
i riggetiohe fnd pdbicre toma\rlr pyathesiaed ‘ysctﬂmbwm@t megnblapes ifer pipa lumen. In
hasioh thipethviRG BN SR dufng Capdiily %@Bbgcnemm FGM 66 bdef Eho®10b ebert complex

&%cggon%%l? cmt tl?e 1%%&0%“? EE&'I %ﬁekm?ﬂi % gElﬁatJ t%&]@ﬁ]ﬁy of soluble
er 0

trans angi ogenes
a]%glqgﬁw}pledqatg@ gnsEgg ﬂﬂg ﬁlzjmgqﬂgdlptgfgfug typg of n}tegacﬂ@%mthdﬁf g eelivlar adhesion
haieeula, Jomaa® bedn siggahed ihn §C eurvivahin iefpilitdd by coopeeation betwaanize wihffactor

trDEndd 4 Qe bvniBf dréif fuh g B GhelchirRGitidA DREISAATTM. |Stuphof and
al so. desi ra %’?%% age a means of assaying for the 15

greeh,{ersgr % pol ypeptides in nornmal and

di seaDewitecbrmeiy wmvs inghedield ofpegiogericsis samg Atk stepsdng dessel why

Qﬁl‘nﬁoﬁ ark @ pﬂe@ deﬁmh mﬁﬁmf ¥l Hitld iskngi dbot Ry toliilogdnesfs ifTegRlamd — how
at _cap enhan I t

s SR IR ARl i abd iy roditle s B ki of ool of

PREcSHdR Hf“yldﬁ‘ir@ﬁt“lﬂ @isordes, ipjs degigpbls p haysa W%PFE?“P‘?“&?E ‘i“’B'ﬂ““g one or

awek of thavialagicaleifzatchusing thése mocanasclt is BIE dberably e diave 8 meaneqf asgaying for the

fpﬂ&tn&rof paggfemk bth}%qﬂm 1OrméAl 2bdddehsdd conﬁ@a:sl—%d bs‘ﬁecﬁl{fﬁaﬂ:&s @fkre also

evel in the vascul ature asso
sl B e vfen st b R L A of Ml ave.
tahgiogpnatiatheeapigessel s in normal adult tissues. Loss of

EGFL7 function caused signifi cant vascul ar defects in
ani mal enbryos, and éﬁﬂﬁﬁﬁg INVERHOR: Based on

its structure, expression act EGELY

consi GEERETLERREF EeA A e hc‘%‘é‘ﬂ%%“‘ EREHEL-ergred
2Ecreked Eacror, BGF-lhe doyoint7 (BELAM FEELTOnexpieadedrat lgshdet‘fplen the aﬁwlaitusc assocised
| R héss‘e&}m@mh&h el ﬁmaﬁe@laﬁmamﬁamw \@ssfl0in AdIGAl @GR Ristes. Loss of

f S LN tumor..angi oge n on
e e
S SOBITH ST ARt @ﬁF%?ﬁﬂwmdglF%& P EH bl Hb'F‘ffm"ffﬂrPé“’F” s
ﬁmﬂsemmmmnmaﬂhmmnmpw@mmﬂeadmﬂmﬂhmdmmmMutmmmmmgmumamm@mm

Ustfors if Qlﬁ&'g&gogéngsgs HBEHY aﬁlﬂoﬁigs. Gtﬁthcgudmr Hahd Wk folh@ 1d¥ffectively block EGFL7-

i nhi.b rocesses | nv ed in an ene
@FFB%W&F‘E ﬁ(%‘?esngﬁléd IBFrgthg n%cc?rﬁleﬁ\gh Brﬁse% mgeng%l rov:%cs novel compos%ons and
ey et for pdulatgsy- 4 romgtingar EERg) pievessey elml‘s’f' in ang”ﬁﬂs

adm Xtiddn€entdodifend te bﬂkﬁ&ﬁ&iﬁbﬂ Rvidesh c&ﬁﬂﬁﬁdn&hh[ﬁxslﬁg}m [EGBL7, antagonist
%adglm%reaﬁaggl?afmm Fcfafégamlg le chrga' ﬁ%HPJsl%c&etﬁe c@mposmon compnses a

erapeuti c anount of ant agoni st Eu'th
ﬂm&mwﬁ@&mvmf “EGFH?B§?‘1 In BRpther ST s amResifiqn cpppLipes & further

acivk ingrediang foe ckiugd, an dhibangoyenivpdeat, Paferably iitie campgiitivg @¥erje. The EGFLT
%ﬂm ey ﬁfa%ﬁ%yd in ﬁabﬁrn%f'm&h?d ﬂhhrﬁlﬁbelhﬁal ok rdidsibe whta_lhﬁhy be preserved to

Ediing gtebcﬁgft o é‘%}?lt%%ﬁ”g? ﬁTﬂ I gzl:ﬁgurtxﬁfomﬁﬂagons mggt contain muzi‘lple doses
o BGRL 7 pmiagortish anderpiphi, @v@fowheéw@@ﬂfosrpmtaig@ da wf?ﬂie@ gpibodiment, where the
Rbfeiion@6mpribed b dﬁuuahyanxamwdy is & Abnof16daradlitady, ansibodygRgment, a

onta| Ltip of EGFL7 antagoni st, and
m?ﬁl{mpafl%%dyé?rw" %%ggnﬁ%gbl e for repeated use. In a

pr ef e iy aagihes erRROgimens e PregpfdpventipRsovides pRER foF RETPRIENG fii5h # comgosition

akefidlfk ihbedyhent bR aspividnbrdysodiaed disorn@opising kdngxitg abledpentially effective
or a

s R S R i o

present invention prOV|des a . nethod for preparing such

a conposition wuseful for the treatment of an

angi ogenesi s associ ated di sorder conprising adm xing a

therapeutically effective 40 anmount of an EGFL7

antagoni st with a pharmaceutically acceptable carrier.

3 1n astill further aspect, the present invention

provi des an artl cle of manuf acture conprl sing: (a) a

o " .. o e
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be an anti body which binds to the EGFL7 and bl ocks its
activity. The conposition may conprise a
therapeutically effective amount of the EGFL7

ant agoni st. In anot her enbodi nent, the invention

provi des a nethod for identifying a conpound that
inhibits the activity of an EG-L7 pol ypeptide

CONDI g5 sﬁ] e dlgft,t thd Wkesht fh Rgfon FROWRS W Weticldiot Rand¥itnirddomptising:

pol yp 10 caondit dfor atine

suffi @?éFﬂmPPs&f“’ﬁPIWfﬂ@mf’ h@%ﬁp‘%‘fﬁ? W*¥and pol ypept i de

to i ntb@mammnammt@mg@mmnnwwgm%h@t her the activity of

the E(Frkandotized @bl 6taing, dr B fdcikdkd ifeht indliledin SqiE@iddibeEreferring to the use

E)Ejglﬂ ?E}E'L%d o2 E ?t% Ot.he ﬁcL&nenQ & aEl) Sq@l%éeé%&gssocﬁg%%{%d whtheirl Lmaeantagomst may

port, I'n
&n @tah@PdYrth@F bipds @dh%ﬁé'b tnd blogkaits pefyity- |Wsi“2‘é‘8ay comprise a
GRAPARN effe e amemt & tdEGECTanbgoeist! abel In a preferred

asPeCty, anditll S bp@meq,, 6OLEREH pRdviestaliiecnsd 6RSnfing .(caammmumh.mm

cont act | nﬂ %pwpgp&gen a, %ge%é?%g% t?#cg:d Lo bﬁ. ﬁ&ﬁel phge“ndﬂ

ccomuimts e asne fuffisles tf allpw thintsst comabount andolyrfeptide @ @I“F”G‘I agg determining
[RSHP IS 6179 of T BOFLY RiiypepRigk ibdihisid. HhiripdcifiR @leit@abed @ither the test

and the | | non-
R SE A Lo it e 3PiappB eyl o apec. e s

eW@éFW@“lHPFE@g@Pﬁ aglpteqtale Jahel Ta @ prefsredpppohdiyp methadomprisps e stéps of

Pr OC € %y con @dtipg deBefd 4 158 coiip@{ps o0 scRbhed i Jhe pewtca oft ap AGFLT ablypsptide

p4l: %F&n%ﬁé suiBERPHE ﬂd&&bn% éﬁﬂa@ﬁ%@%«a hdRmdilh BidREdRS BNBEFLY bolypeptide;

an_ E pol ypepti d under conditions suitable for

b stinul ation of ceI | proliferation by an EGFL7

pol y pép ttameiningtheindubion pissid eallilprgespante tqsletsimtifedthetsisamegpnd is an

teR&iite@hthgonilt0 determine if the test conpound is an

effectiv %ggo ig gggﬁ goni st of an
EG:L7t["poeﬂ§/p ans JB) %%es%egé%rognor {;&re] ' y
FUnct (O FEMERE coPFIALET cATpPROL ot WE@W&%P&;}E& felypeptide
i uBdeAtdnditivhd doiptlly for tHe siomlatidnf @i prokfeation byre EGFL7tphlgpeptide; and

| Nvenigl) Qs b SHEiFeraidn of iR QHB toWekeraie il et cbrdind i af Effectrd
EGFL7. poI ypeptl de. In a preferred aspect, the antibody
i®=Enifonocl onal  anti body, which preferably has

non- h mwwm@m@raﬁqlﬁ pehepentide hannpibts ope gy Epre plcsjoctions or
raGeEvitid 1 the BOFL7IpoIyRide fs hodiEbony. Hienice.d4 @bthdr ksict, mhe valimmgrovides an

Tﬁﬁmﬁl%&}aﬁw bilGkYan E@Flﬂgv ?Aeﬁtﬁb aiﬂ m&abéd %8 ShoBlonal

a So I'n urt her e Ct

Jrivath MR g ‘?P’H@W"@”%‘H‘g?‘%mﬁ‘ﬁﬁ Bt H"bm% i human
I'fmmavurl@ggjm)am)ndg@@by The pntifods @axHhg faireledand mﬂg@g{yﬂmo lhz.ed on a solid support.

FH: ?fuﬁﬁe e¥ts, thd Jl\ﬁ)oaﬁts hrkb@ﬁi%d)&ﬁ@:ﬁdnf b Gidlel cHaiddnildBy, & Rundakifed antibody, or a

VAY. ” i nvention
|aﬁtg’§éy aﬂf% 3?“5‘34 %g %éa?)ﬁﬁ dgé%ﬂ”poé/dgg cul ar,
en d ot AeA %fmﬂwe?spfah@f @g@?ﬂnemmifé 8 methad of dieszositg e oviRfHag fodothelial
(‘cﬁﬁ@bge‘aje Sisc@deein Y Fhrial tvhial domprizbs amdiymgqm lesbif erpressfon af agensencoding an

TEE u%oﬂ@?? (a)gbttés? sa QJ deﬁi‘%btglﬁgd o) s@d rliﬁﬁ{al %@ln@ céthrol sample

al n e r m S
%WPEP%W&F@GHS gk the sprpe of %femtn'%gga 8!’ I%wee]: Txgr(-.ss%m lf‘ﬁ] S the test
Samnpe = ednipartdtpthe conind sagiple lsandmatgh efithegreseneg\bs candiopnsqulass prgpfhelial or

| 8 M &kenid d}»o;dg'% dafd Slamma. ﬁ?@ﬁr@smﬁ\%f LRIk d BGFITpopapide Ghy
ve 0

oa{;gé?l]g\l?% cCco ppslhed%té ﬁﬁaa%rﬁl Erel &r nm or-&e ]aofl H%txde dn the fest sample as

anglo sorder In
%\mﬂmﬁmﬂmpﬂﬁowhexpresa on of a gene encodi ng an

EGFL7 IJDEDJI:I&' Rapt jlsﬁkat, iﬁaﬁcsexﬁ RivénGdndpkdvidesla eetiaiod Gifgnossi e chrdioyascular,
9 fhulrai (gglilg}oge%ic a8YE: inQ ma%%hgﬁ Eoth?ns@&ic%ﬁﬁ?&é g&en'cé‘br e of an

conpare ontrol sanple. In a
st|II further aspect, the presgnt invention provides a
nmet hod of diagnosing a cardi ovascul ar, 40 endot heli al
or angi ogeni c disorder in a manmal which conprises
detecting the presence or absence of an -4 EGFL7
pol ypeptide in a test sanple of tissue cells obtained
fromsaid mammal , wherein the presence or absence of
sald EGFL7 polypeptlde |n said test sanple |s

g e Y o - Y o o o S
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5 endot helial or angiogenic disorder in a manmal
conprising (a) contacting an anti-EG-L7 anti body with
a test sanple of tissue cells obtained fromthe
manmmal , and (b) detecting the formation of a conpl ex
between the antibody and the EGFL7 pol ypeptide in the
test sanple, wherein the formation of said conplex is

' ﬁ&!ﬁ ﬁoﬁy#péﬁgdeq{ a test fpIP 5f%§s§£‘&ﬁs oBhindd oRls4ih :9%@:?&? \he?din the pyssenco ar

endot Qr an enic disorder jn the manmgl

FERE PF B P Pl Gﬁ‘gr‘ﬁ“l ot fepRle 'Bf“d’aﬁéi"n‘tffht" BEeLra o aéiﬂ&"’ww‘”
redothelfaf @ angveenicdisgdampanid semali t h noni toring the conpl ex

f or matg apsﬂll funhcaenkealﬁa]mﬁe Qhensalrﬁmvﬁesquebsmma@wrgaLardmvascular,

g’oﬁé‘hal or anﬁ ﬁetmc dlsa'.!:mg1 emsé?nane nsn%lgg?% ﬁ%néactmﬁ l?aﬁla E?vf:L7 antibody with a test

EORpT exe
ssa‘msq & “%S'H-G?“é a‘rf@@d frm%mw@h énd () fleteptinghedproygtion efificeippiex between the
esnﬁimﬁmi theeHGRLY polyipeptidg R ihe ©st Shnplk, wherkih BB fokrhtion df @idrEadigIaxlis indicative of

ant 1 DO )??%fagp%&ﬁ %/Mgﬁé%?lll&gasn aénggt ect agﬁpkw Fhe deion may be
SR Etit o B mRvhg Prored icpreRaEsg wmonmm @mpWonnatxon ina

I cp:gaht samplaof Reomymal filsewels pl tprreba oyl tyd ddargenwtsmaier qoatity of complexes
GhrRed in the €6 Biipl u.aﬁatés mmsehae of J@&aﬁ@@&a&ﬁﬁh oﬁaaa&k.ﬁc dySunction in

Liéeual lle Or?ztw 1clr;]t§c a#lsgurpceq]n Wfrﬁ taimeéj u[%e m%go% ftergbqy cairies a%etectable label.

TE A oVEL el or ang
dFos’eIP’bFemmp FEndp@eriard. Entremmle by isht wmscqpmﬂewfmw fluorimetry, or other
PecBiiquelaBon i dtO Uhel 1t saié i@ isHAlIR bitdhned e iRBAINL Qusfitbtedtd have a
%%Ju&scuﬁoénxm%l)%?&ggm@dls%ﬂgpl e CO”W' sing exposing a

sanpl e suspect ed cont.al nl ng EGFL? pol ype

to an "3 ’%G‘“—‘W"élﬁfﬂ"ﬁ’ﬁw’“’éﬂﬁ aa@ih%% %ﬁagﬁbcesl?aﬂ EGFL7
Salyptptidn trislygale comprisingaaprsiosewbpiofispetid df @t;mphghe HGLgpolypeptide to an
SREBGHLT Gntibi§ @tﬁ@herminbn@ bifAAPE QidGRIBEYYISEBmFNERelsaid sample. In a specific

L
SWE%‘?“‘%E% ”% & 21'890‘2%4 Q‘Sonﬁ% %ﬁ Eef::}% tpsl%gegfqﬂgan% 39 aduBty binds to
pghesele Ffaﬁnyb"%f Iétfff% dyteqiablydabeled aafHﬂP?}\nd B3 s‘lPEP“a solid
SUppo it furthbrrasgedty, i rendRPSLS a chdi@asoutar ndothelial qm i diserder

GRb AR YRS Ty an HABBFIEhitRdy a8 2 BHEH iPARBIe pac rﬁ&&mz such kit

nostic. kit a
A %z&%mqﬁf%\ﬁwsﬁ o E@ﬂhy’w"a?vma“
fPepfepablyy theerrigyis adpuaties, fey sxample t Rreftrablys the cagdipivaseylas apdgtheliphor 49giggenic
taeorde isemter.t he presence of the EGFL7 pol ypepti de.
Prefe f f
?ﬂb{ a}{othJ ocﬁlﬂg Ekhgérgs i ar entoh pt‘o%iges a ngP'l? tff Mlng or inhibiting

Prefe car

APRREGEAT %s“bJ?Shad‘P%%ﬁa@@‘Pg“i@@‘a"ﬁ% @f“““F%“"i"éf'g“’&HB’t‘%‘é’F‘Pm““g
edriggtrimethe stbjvet apEEIE attagomsy epdbleofintrfepivg witECHL ipdubdgndyfhelial cell

rn@&iﬁ@ﬁ Bfeket redudily obinﬁlhﬁ}ﬁ anﬁ%ﬂ%@fﬁ&ﬁbj&t | Pﬂef@abfylﬂmli@@fl antagonist is an
% ﬁéﬁ? ugo%t hﬁe a.u%ﬁomst’s &Cf:ty 10 1(1:]%6193[1]3 v?l?l%%ﬁ.,’ﬁin uced}# ém%auBn can

angl oge n esli , erin

&Pfe r?xaa*alealg@m\s@celhmm@aw i nterferl ng with

EGFL7 Iri ofckicrard eiddinde ltie @:itho!bglbdl conm'hcgraﬁbdlaﬁﬂ with dngibgeleyis is a cancer. In
e@meh&%Hé np b %aﬂ'g]o?&%ég&t%ﬂ gé&cﬁteﬁ Bi §tf agﬁo%iﬁém 5 gmtraocu]ar

Pr efer agonl st
3?&"?58‘8’695"%‘”{@ 4 ﬁ‘t"&&é’l’ﬁf“gﬁ’ egbodiment, 'E‘i/E?% PReis is F‘éadwntsﬁ“’d with
EfEERerAnii-mdingeeid ageft. smhgs atanto VIEGFoantitiody inatiding v dymaboThe present invention

EPaeYs el Y W o ﬂ.enm@a eﬁh‘a"nch’lk tuk &f&al o aﬂﬁhﬂﬁr@fog&i@ ag%a%aafmenl Iﬁla QB8ct having a

Bl P PRl a1 P e s ooaga e ikt o B9
pragbRist ingembingting oMithythe ant-angingenisaedtt |Solia angthodowth b usdfid jp treating cancers or
s airatoedount &lﬁaﬁﬂ@bd&ﬁ@"{ﬁﬁd diseds& oPdhgdsdt thdieadbsafat responded poorly to a
ﬂ?%gﬁ&ﬁ{ h@gnugah%oegagsﬁe ge?n g%n¥ :’%hg% gat gcl?gfsamc ggrrt %:ngcnang?gent caaabic of

wi th 35 anot her anti-angi ogeni.c agent, such as an

anti - VEGF anti body i ncl udi ng Bevaci zumab. The pr esent
invention also provides a nmethod of enhancing the

effi cacy of an anti-angi ogenic agent treatnent in a

subj ect having a pathological condition associated

wi t h angi ogenesi s, conprising adm nistering to the

subj ect an EGFL7 ant agonl st |n conbl nat| on W|th the

o o e Y Y |
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for enhanced efficacy. 5 In yet another enbodi nent,
the invention provides a nmethod for pronoting vascul ar
forrratlonlna manmal conpri si ng admnlsterlngtothe

I'Cdl.Blélg i}tplgtﬂl? T‘ES“%"%WEIF él%/ ﬁ:ﬁg gggf or argstsas as al}nl \%GPaaggﬂ%%': L\%hcn treating tumeor,

or rra
the F@ihTahtagogisednpron imgoapination sith MF‘WEIQEH@C FegtR%R be fugthey Gpmghined with a
chehfth @Y reaMRtcbafrisREbRdt fibR thembiherapemicagdniso Radiractive thespyeean also be combined

foré;gance%qeft{cgcr stinmul ati ng angi ogenesi s in a nmanmal
iS| né'

t ﬂa?t E'é?]tg}glég‘{_;tt [ I n %%é%@gﬁme%SE?lg{o tﬁrféfvaes%‘f:lar\formatlon ma
mamnhze cordgBisingaimiisteripy eﬁl@rnatmhyl anEREL hepdveritids of apagepiprghan BGEY 7 polypeptide,
whtd @sRLLha5a M sﬁmﬂdﬂ&@ﬁeﬁhﬁaww Blefiraply QD h@nhal B Sukean.

r eg g,lg{?g%] S Qlfﬂ?]ordlmvﬁ\:gtutﬂe inve%ﬁ on roglide%f'}néﬁﬁ)ti £ Qt%rll!ﬂﬂ%ﬁg angiogenesis in a mammal

comm;qj]gg aé@qnﬁ@n@ea tberapet}qqﬂﬁyﬁfchpﬁdm&mt ofsap IEE’E{‘HTG m@tﬁ?’g g%cmstatpereof to the
martutid) €PE PfabiRttheahnintl i82 hawmmphd oorprefcably gnesdenesis wewkd ireippia tsue

08 p;}ajndgeaﬁlg,nposi tion conprising an EGFL7
reg .

an i}/rﬁ/é I%t_ﬁaé 818?1)( ?;%Intsttl'u? yenfi an})?‘ od!;a]sI as rEetﬁola o glgaulathlge Ign mYn%ttmg or

stlﬂfubtmmﬁﬂl%lﬂbﬂ@fwaémgm a ﬁiameiéan@“t&B a‘ﬁ%@fjﬂ“ﬁ &the mamma?a composition
conPRYhOHETPET Solyp¥ptid® ditnBt dr Aagbsdst thereofl nduci ng or
red HG yepaqz)the% glqgtdnl%!ul! ﬁlﬂ m@&lll&n ﬂ%vﬂfa@é ﬂlé?]ﬂbd'fd? rRAIRAERg., inducing or reducing)

angﬁgqmy%sésmn}oggatmg ée(ﬁﬂn&xcngglrorr] %ﬂlfcglébwgw ce mxgliaho%%&%ammal comprising
adngiglaink @l theahamoel 4n EGHLY pqimepﬂqle,mgpnghqr@ntpgg%ewpg wherein cndothehal cell

m,glgﬁgyinaglggmlhﬂlsan&uaﬁer aspect the invention provides
use, of i f B!eeﬂmfétféria with EGFL7-
Lo e R AL B PREEb 1o Sl v

t
ndtrahePtihee) BT BRI 7 TGRS TR B s e
subfEGageasblsgitancoaditigLusioegtd ‘hé\ﬂnmge@ﬂp at h ol ogi cal
C ongjj &9 M&%&b@ét e Gffetiod fovadis 98 GEMETIFE7 ankagorsd inl combination with an anti-

further as VAT N1y nE@F%ncm effi of
an%"ﬁf’ﬁ‘g"’@ﬁ‘}t gatp of é%"r?gmﬁ aqgnogenes:s %nlgl{eg%ah%ﬁcﬁr%&g nﬁ&waﬁﬁ t €] g efficacy

an a:genawagap@asmen Hubjpgh PaViRE £ PHEPIosI B EINe Eﬁs%?‘at"? ﬁ“t? Fi“é“’g"“'“‘s
manuf act ure of a medi canent for enhancing efficacy of
an anti - angi OgerﬁlﬁEﬁﬂﬁzﬁéktﬁrI@NWMRﬂw‘mﬂg a

D5 dienes b SBpP R Wﬂ&"%@ﬂ%@“fp‘ﬁ@ 31 A i algmen
amgigdmmarh) alDUSE@LO?'uSmgd 1eorplish EGE s e ﬁﬁELwPe( L astaé)utatwe secrefed protein of
3RYOTR LR (Havo APleAPaniitd ddidatdugnasbmes 77afbin 47 Hiirand,42.96 % homology to that of

thcretrng)ldgé Mud o u@%’,{ﬂ)z fr%ﬁ’e&ﬁ&g‘ﬁ&tlk)%&i fcgﬁlisﬂ %Dan_ﬁh@‘lcﬁ%b&n@@n Btructural analysis

cret b
RN B ES) TSRS AL P 0B s TR g o saris
frofgthedV - 1@enitds)a A digekP se@Bncsh qmﬁhﬁ |dgr§a)yn % gwotm 1k6f‘°'396“1"h ¢ central portion, followe
by Emsuéﬁ‘c aﬁM«hﬁnﬂbﬁ ClLibrihinhl redidn0 §: ZHARGIBEFLY SBNA, 8ing peld, and an intron sequence.

Z ebc[ g5 if m&}ca{e%r}wo ar{nggngc%hﬁos r,?ss_ﬂ?ﬁiﬁd Ay 6) sldlASG! ($E8/ID NO: 7), and the PCR

u3|;1ng gqﬁrlthrrs predi cts that
anﬁe(m?"%r% iohusetg Atse MU RSB | owi ng donai ns (in
boX G8gusés2h-Li Nepict EGHMeshesiol proftie (BGFRT whole mepniin gfydpybridization on mouse (a-

b) SROHEIER -nf e, bd&&@s&u@h of b WeinddGHth nirdie@r-Ela-iali RBC=re tidod cells. j-m: light

entr ortion, .follo I u e
arrP\iv—clﬁeré Pl glx?fz‘scﬁlgrrd Paék | OnV\@%sal agXabaar# %%&%:gﬁﬁ m$@ did3&up ?}" thd trux;l_{l n:
clogler najitant, prescmte mprpgghnt 898 uigugstaineg for EGEL an H%éﬁ%ﬁf?‘%%“ ecidua
RabibRi{eiR sigdbbrEiemee (@) kg0 E (A&oﬂu@@&@gm@nw@ Sc@y bagr{fSmm (a, m, n),
0. QRAB), 6.3tk {:5% bﬂgmﬂgn,anm (46, 0PERm 3 isRE), BRS (RO4BEQinbdD).

get : zebrafis
2a- ﬂﬁglﬂgﬁfm ¢t slgé‘i}%tili ]ﬁﬁlgg%e ckéor\}n%%ougﬁsr\/?&%glgge & lsg%&‘% brafish

embyam tZebrafish Embrydsymecied Wik eonen (%47@@@9{) &t E%‘j”%{?famse Tas.470r AS105)
ohé(%bd' &fdsShorplioton) at@BiE Warsw phints Bipeardinbaithg arayfhesd inslicaieyhsphorrhage. b-
with nuclear-fast-red. RBC=red blood cells. j-m |ight
arrow=l ateral plate nesoderm -edark arrow=dorsal aorta,
dark arrowhead=ISVs. Inset: close-up of the trunk. n:
cl oche nutant. so=somite. c: pregnant nouse uterus
stained for EGFL7 and PECAM Bracket=decidua. d-i: 40
Radl oactlve |n S|tu hybr|d| zatlon (g |) and H&E (d f)
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oligos. a: Goss norphol ogy at 48hpf. Arrow points to
pericardi al edenmm, arrowhead indicates henorrhage. b-
-6 d: flilexpression at 23hpf (b) and 30hpf (c-d). d:
Close up view of the md trunk vascul atures boxed in
c. Wite arrowhead: lunen of the dorsal aorta, black
arrowhead: |unen of the posterior cardinal vein, black

ﬂr ﬁ:ﬁ%esél&taﬁi’aﬁﬁ t3§l4pf ¥.ap 3 e upsﬁ:arloﬁthaiﬁ} trurfl vﬁ&]ﬁn.(rca))oxed inc.

g@:t Igla:? }ugaeruzﬁ ?%;ﬂeaérti], Wa Luficé he pﬁl%?l%é@al LJ}?Llack

e BsrEmentf] veitls Sciltljen 8 6o (ﬁwﬂtzPP“B Ehewgpmpick o q)
Or aNkisSe 13t ﬁ@nct thht E(f nurdﬁkr S tndltgOEin e Eﬁm@syﬂl&ﬂwfatansgemc fish

f“ﬂe‘:‘ﬁ‘g‘f"g‘r"g‘l"g@ 8 or antase (b(tﬁf md_ﬂ:gos Fere Qnal Qﬁ L) sonY ﬂe ?EWI) 01930hpf (e-h).

SeCt I]OﬂlS ta t? v&g&—hnesma
e Dpras) wipw. Fﬁdraeatw XA Ea\hlcf‘t%s sptipps gakqn gt the leygl indicated Byt
GO e Icotnletitaihediwith phalioifih arid|DAPT PD: peomebhifidARgts, Scpgymnes,N Notochords,
ARG Leferi H&! \§h|te M&&M&@é ECs',\bAm adM@ P S ~postiiddl daRlinal vein.

arrows: arter al wheads=venous ECs,

Breleay S33mm{g, b 803'%9'%%?? Q?f e rdinal vein. Scale

bar: Gigd8ninseshowhpt EGFLDBemates EC adijesiog. Vipgulin ginjug effjuman umbilical-cord
vlsculaﬂ* Qnd&hc@ihircﬁﬁ (ERAVECHre R0 ARdsiokoiatfon/bh Graleain (HEype I collagen (c),

J;%%Fg{;}, but ?H}\ Fa ﬁ%ﬁe%lc:rtnﬁlug (1% q?s?vg%n off‘f%l(l:laﬁ%%r(ﬁbronecnn since
éﬂtmﬂsofm&f“@ﬁh?mtltw RSLT subtogmaftct pinnipa 46s{egrﬁ>gserdc%cgqeptgﬁ»gﬁgc of

(HUVEC adhesbn i BEIFL7 (il )qt filBetiectin b anBSPEGERY antib@iin e substrate specificity. A
?Er L oNGkista y Ui '1:3%:% nb &&%ﬁliﬁﬁﬁubgﬁ@'fn Q%E&Ls' oPFEVE®ddhesion on various

P'bronecti n S|nce fewer cells remain adherent to the
iebstrates. Spafrdpr 0038 spinning at 469 (e). n

DOS €- GRARBAGHRES cihRGk A 1 OiiclanblbdMizdr S0RB Sdtes I tieEGECE [ Fomozygous
but not fi bro&ecti n by an anti-EG-L7 anti body confirns

SuH) Standabee EGFPE C héterezygoys (A L)IGockyhme®|  ant i body

(anti 87X 71-.; hﬁ%ﬁﬂ‘f@ cog%%‘e %E of B16 ﬁ:ﬁéﬁorﬁﬁpﬁ& En@iti&ce(aﬁn) growdh rate in the EGFLT

Ki net| &S sl on on varl ous slg 36 at es. :froe mice were
é@ﬂP@Y&SWWH’“ DR L veryus their Wildnge g5t #p PPSSh
@kcidldd nel anoma tunor growth rates in the EGFL7
honozygous (n=11) and the EGFL7 heterozygous (n=1 1)

6. ol anomEaHi SHCEARN o8 AP AR R Biinls ©

H@Fpigions 20 honpzygous knockout m ce (n=10) versus

their e I|tter n Feanke e Ehi

m ce \H\éq’“?q’% cﬁﬂ’ﬁ’a'és&m s& “%r:‘)é‘{‘,’ﬁe sﬁdl']? %mmﬁﬂ&&nﬁs
RREFERRERERECDMNE Mgy oéifw b 48ty Richiohs ipysption belqagy Prpetys. Singleton ef
Q. N TREOhaBELF mcaﬁiam@_ MagilinHiélen Padfet.CT. Waey s Sans@dw Nenk.aih!994);
k@r\r/l&oc%;uﬁal 53 §orat Q | d()ld ﬂ@; ﬁatrﬂ:@ﬁeé@ ¥Cof¥Brings Harbor,

I n I NV e nt I on
OB Oh. Lot e o el 58
M cr Ols odedipyrinatheitedivs ['REELY aand ‘gﬁmﬂagypepm * wiich argusec%vt?r@?ng&bly refer
$9£‘c1§ve(s§ﬁ¥¥ce\i§ﬁﬂ£7 EHM,']’IV%%% ;and chJdiN BUPK 7, @4ch atwhicViBldetied Harein.

or at or, rmm_so o
%pggrgl?yg %%111‘26 rﬂot ﬁﬁ%ﬂa@ nagvc gm%gﬁtgtgrg p‘mxtnrg ElyJ_%EaE%S eg t Lo th
tchréotmr@s’emwi thay expeovaeatly WW‘F%WWP@ l'tlﬁ%“ﬁ‘!é“g a'h%S
Qﬁlluamﬂy Bhedals SAh DR pRIRe il kntrel AraBlinglfGRhaf EGAHTprodE@HInA non-
?lp'g an &am&)levo@ﬁ&a%%%%ay 580l 'agg&ﬁ{e@ QW@@ %iyyoayleﬁl@lf *€ Bometimes the

Ive sequence varl

g‘@f‘y]mayétatd:ﬁ glyqosylager agqlliagin aﬁfﬁs‘h‘@ﬁnﬂéﬁ'l’é‘? a(? in wFﬁrygﬁ,a'c Ig co?‘
the EGBED iusecinold icR060e DA et onfotidy amEGHLY eolypkntids sw#%ttﬂl #pive, or which

r}%@"éi{szsg% &{:l'yhﬁal‘?@% Irkgkglgl‘\}g?ag@ fiiyDotid tthﬁder Qﬂt{ oo RYAdiAl® conditions and is
j azeelst e dontd© PR A éﬁyﬁi’%"“d%%"é?‘t et § SR i

cells in which it is produced Jn nature. Accordingly,
human EGFL7 produced in a non 35 human cell is an
exanpl e of EGFL7 that may "not be associated with
native glycosylation." Sonetinmes the EG-L7 may not be
gl ycosylated at all, as in the case where it is
produced in prokaryotes, e.g. E coli. EGFL7 nucleic
aC| d |s RNA or DNA that encodes an EGFL7 poI ypept| de

o o o a s o
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-7 strength and high tenperature for washing, for
exanple, 0.15 M NaCl/0.015 Msodiumcitrate/0.1 %
NaDodSO4 at 50C, or (2) use during hybridization a
denaturing agent such as formam de, for exanple, 50%
(vol/vol) formam de with 0.1 % bovi ne serum

al bumn/0.1 %Ficoll/0.1 % pol yvinlypyrrolidone/50 mM

Whn%h&&ﬁﬁﬁ{c%ruhﬁnﬁ seoraxamphoasﬁmwmamomm NN, 1%
SO m CI

HW%G&PS[SO'C‘ ?ﬂé@ a hﬁ»f[d:fagonﬁl dgr@%nan% aﬁetng su% g T Ca{mde, for examp]e, 50%
tvel¥val foomrsiire withd. thbayinotehvayalbpmin/0d P Ficolll:] ?dpoy@ﬂu@pre@oneﬁo mM sodium

RiaEhde BHeG 28iHs AGings0TRY N8, 78 RS Al cilrdwdcericwi t h anot her

2;’ (p:)lr S ,%g%%% is gpelggy Fm &d \rhen l?ln 1?&:5 191[0 a ftﬁl&fbnal Feﬂﬁlsnsﬂlﬁ mmoﬂglenuclelc

ekistrequenge. (REFRbRISleigesfd may h?ﬁRPTatlllfP“{‘fl‘f é"“h mothefrﬂbﬁlmé‘ﬁla FFﬂ‘I“’é“e ¥ vecor
RRifh{t @mapbeRiRS e e paticular hoft og@tme (This yay be dehe by methods well known in the

o %&ag;g%) dJ bRk ﬁ')ga Jr Q Eeftﬁtgn?@a%‘:’ﬁ Qﬁehgl? tidkbd to DNA'f& a polypeptide if

expres as a reproteln

at e
§é‘6¥1§‘isf°6ﬁ“@f°l”f’ﬁ’é PRt g E‘hﬁﬁ Bperi it g o
oerablf) litkedto a bdding benueice if ittaffecty the MW@Q&M@GF Pf 4 ribosome binding site

%‘%&’E’WE 3%%5&1%&“ lﬂpp‘ﬁﬁmﬁm aste LIRS R4dnsl@tion. aGenerally, "operably
R RE o ENAC RS et BR 6 Bl ool s e oS e,

I one
camiryotsand ipTesdingeen éﬂowen wbaa@fsala o bave Ak P ki gpcomplisod
w@am cBReiRneRBtidaciddf unitado an exitt, drt tyorheic sligamvclcotiflepdapters or

faccgdwgomoyﬂ},,%ger conti guous and in
n ase. wever, . enhancers, do not ha?‘n\ll%acl D nce as EGFLT
c o nt i é‘%ﬂl’ﬁ"’q"ﬂf""rﬁﬁfﬁb cprgprises & BYIYRFRUSE hayine PP gati"on” at
detwddminaatore, regsriiiess of iis ondesf prepgratiqnfor sgegich Hips ’é&"*‘d?ﬂ“ﬂ%’c EGFL7 can have
&% laﬁim actdh&ﬁensyd@ hda@dilly GechttidgR4AEOBDY, inthene BGRIT, RénSpuoEGFLS, zebrafish
e %ousedoqugle?@?% CLxMPFe'E &Hé’d%ﬁlh&&%m%ﬁ%do fnan EGFL7

i V e sequen e
i Sitemerh o BOSL MG NG 1E e S AR o o
Betjidsiteds shévag@FiginelagSBA ID NG 2nSad raive pruepa FEFL7ow b jsolated from nature
%pcgﬁ\’fac%?od oxﬂﬁﬂaht\éfdloﬁ SHH&s ﬁﬁanEq‘ﬁL En&'ﬂihvh@b{tﬁncc EGRL7" specifically

am no "aci d e uence of natur 0 [
SesppEpsses § rsn g S et G Y b ot O3y, gty

@fcuEGF{aiianf iiv@fm ﬂafhlym@tlmﬁ“f@g aliclieegriantso e xampl e a
pr ef erserl? fahdts” ke Biglbicalective EGRENpalgpRpiiied Having an BERe aid2@juence which

% Q%mﬁ‘&k il YN G ve Leﬁueﬁﬁﬁk‘.’iﬁm yl;eb SH s6ch laindsRbdnl iPERER 1A (SEQ

e sequence nous cid. s uence
EARIV ST M ‘b‘ﬁf“e Xenppf By %rafb* lﬁéﬂ%‘“‘*’gﬁ nf’ VAR g serton.
slsqme modififE@EmlaTyq suhstivgon of orlegt ale furingrprig MI@P%WIW*"@&}‘Y‘* segjggnce.
RGROUGEG Q%%Msm [ Omuafce Rkl Rah  ativeBajacce BIRRT, such as the
n C an
hgT%]FgPl?} of g%% NG E BI%ma.r Flioweve? Q%%io%kasn“l‘glcb% Emm%ﬁ Gav

ture forns a|

minnesisemerp oy et I aEBﬂP% amr?at“x!f} sgqUpRpe idesty (i P‘ﬁﬂ“‘{}"aff‘? Spence of 2
fn&ﬁrﬂﬁr,occﬂﬁ]ﬂg EGEHLA Elall Asyhe G@ad EGFIVf SEQ B NG 1\peeferablyagleastABput 75%, more

Eﬁaﬂg at\ié%% aﬁ:ﬂl{\l % c@gn%logl %lfc%fy Qﬁéahﬁho@pés%v@eng@:é-p?efembly at Jeast about
t1des

avi n an amn acCl
&P%rw i g e Fféﬂ%%&ﬂ%aﬁe PR e g%%%"é&‘g ey Mentiy In
pa;l incppepdti. (o EGRLE kerigrss itchidsreptaih Grasmentypf Milegel p emisgycidsinoretain
1(1.a'l fekivifyQf thé&ﬁ@ﬁbndzﬁgﬁaﬁ\@ ?eque}{&lmlﬁpo@ﬁ@u&emﬂﬁlv&hnts also include

I witnin
R
remative BGRLA eapented Eﬁﬁélvmﬂwutcwﬂ#%@%ﬁ“%W%“é'qﬂ'éﬂ‘a‘é“ amino acid

Fisfahed ar¥ @dldied BATHp@RAS Eibbthived Bpdte of iBcantiddadid #6086 EGHLomiets also may

TSR Lo RSO s Sy S

biologically active EGFL7 varignt will have an ami no
acid sequence with at |east about 70% am no acid
sequence identity with the am no acid sequence of a
naturally occurring EGFL7 such as the human EGFL7 of
SEQ ID NO 1, preferably at |east about 75% nore
preferably at |east about 80% even nore preferably at
Ieast about 85% even nore preferably at | east about

~N\N 7 o o Y o o, oy I ~rmn s
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40 be covalently nodified, for exanple by substitution
wWth a noiety other than a naturally occurring am no
acid -8 or by nodifying an am no acid residue to
produce a non-naturally occurring am no acid. EGFL7
variants may conprise a heparin binding domai n.
"Percent am no acid sequence identity" with respect to

Blha m aﬁﬁ%%@t@mdu&o‘ﬂ%&pﬁgn h&&rﬁ Bcc@ﬁné 4o acid. EGFL7 variants may
per cen am no acid residues I n the candi date

%ﬁﬁséﬁb"@“t“ﬁa‘@‘“%‘?@a‘i“dent ical with the residues in the
EGFL 7" Patensretieeri¢ Bquent idenityaivitgrrpasto thh EGBE qenortesdsdefippd herein as the

pelefitf)e BGIHD aGBBsdueslif thd @EMES Sdence i aaghun&wemm @ rodiBueh MLHEEGFLY

uence identiI and no i.d n
aia s bgise Bt e e Sl oo kRSl e Bl e
beghespre fdeRity. Md mes ceppidering anpeonieryatve s'@ﬂf“é‘i‘“ﬁ"i’sr?a‘lt of i peapegec iy Noneof
Btdring ) Oeinall 6 idrhaDd Rnsidhs, HelSik bi imErEons itoohelchgidnaBGHLY adqeence shall
E'g:illBZueﬁ gtesuﬁlt@L ﬁg Gr hgm&yr Wﬁ'}d ﬁxtdrtﬁgms for the alignment

sequence nol o .. Met hods and

méilmn i 1 1002 S FRHEToRRaE 5 AT 24, FATRITS P Copfsci pich bas
BRefilsldh vgodputeentop inolg UnitdiSated Cxipyraht- Gifice, Washihgtangll C{PPS559, where it
(3R e ther N ES DN @a&g;auaeamsim wi th user

U0 ek Ll L2 B2 3 PR I A erh Lo o
Upngins W@F‘ﬂ L mﬂb‘éji%%‘%i?mmolmphder)@s qu EGHL? AN Wit genczally

sHadd i TRt o6 bicidgical propedty RGbHhrAoniweth Ratupdty Yoo iig BELT Gimprample 0fp chimeric
%ﬁs - élloﬁaﬂ:tlpongﬁftlm? 8&#9 Q&gd 10 pum&ﬁ‘m pml %ﬂ%ﬁfn@tﬁfEGPL'i molecule is

bonded terol ogous polypeptide. The
%ol ecul e Wi || generally share at |east
o ne b'ilaola@gE@ﬂi’i prapy RSIFLY thit has besnyproified fromtan EGFLfisgtirqe gr has been prepared

Qﬁ%ﬁl&hﬁgar EGELuZ metﬁ&ls Q&@%ﬁ{ﬂe& Pafified EGHIL7 1Bk bstintihfly feehil other polypeptides

oL [
S Sl Dl ol BB e SRR g oy 23, e
brgfrabi o abort ATy RS RIFRPESERPE iepein 30w @@W"efﬁﬂ’é‘ii%‘s about
E@F kohtatnhnaiton Wisotize @ircquidtdidsi ed from an EGFL7 source or

has  begldiiy RRY dmi%iraec hmaaprmgammakmm&ﬂmﬂw

and fied. P& @ S I
556% V?)t% aFligIE 8{:};& cgglposgcﬁit liire&cé'asbly a.%l %sta%?uté%j,?é bg)(\icl ﬁtf monp preferably at

im @onﬁ%w Weizbiseverynare Ritfesthly abioast appubdsdh by pyighy éigsgﬂ"@i'i'ainmoseﬂms
Priofeid imead¥/a colpésion cdBipriding htGdad Koyt 999 BSwdigheuT pratain) Hased 8f) totehweight of the
F@]@ itld hef erably | ess than about 0.5% nost pr eferably

s than about 0.1% contanination vvith ot er Source e
pr ot effiydemn faptegomsty js uied {p the fopdest fspsgrang iclygps s mjecule that partially or fully
bloskp Odibitd @mewralinraiblopical activity efesntiva BEHL7 PQU%@} Suitableientaggfist
Bibl@culep{paﬁfﬁhlﬂ ,mcfﬁ@esaﬁggoﬁiﬁl aﬁt@v&@és oriBtibgditfragtfients, TRgments or amino acid sequence

Jag?s o% nau P ; f%fepli:igﬁs éy\é‘ps es, s%Ingfﬁ %@8% E&ﬁeﬁ%c&% sﬁﬁlf organic
HBB’P@lefs P‘éf @F@?ﬂs iﬂr identifying agonigrs prtae o obsp ﬁﬁé‘i’gwiwepﬂde ay comprise

¢cdnB@i giin BIFLY pdl@epages a tithdidahgqalsOlr eitagorise@slgulg and measuring a detectable
E% glsﬂné 6r ggrece&%mggdl %nges ["?erz;,lﬁ %&Clﬂ@p M th%b%l%ﬂ&l" t of

proteln S t ot al

The Bl o Eag e PR TeRn e ey pARIEL PP eRahs bsosic
andtdr anrohundiegicabactvitgol netive branatpdaliyt oceyering BGFL7y whoreinf'biplpgjeal” activity refers
R 2@ fcloical fuldhbDlednes lni%o@ St drdrRused bk Riki RQk Radkall A6dcinkbgd BGFL?

ept.i de uj t.a ant agoni s
e Bt Pty oty el REE R ploodt el Ao in PR Rhsesea s
oAtV petsRiot pochripg BT and af rua'gwelnsl@l“e?ﬂvwfﬁaméi&ialahw to induce the
50411 68m BAUbMF bt la® anBfeniB itbpé Poskelskd by apatlvy fréypiraltledcurring EGFL7.
pepti des, soluble fragnments of EGFL7 receptor(s),
smal |l organic nolecules, etc. Methods for identifying
agoni sts or antagoni sts of angEGFL7 pol ypepti de may
conprise contacting an EGFL7 pol ypeptide with a
candi dat e agoni st or antagoni st nol ecul e and neasuri ng
a detectable change in one or nore biol ogica
activities nornally associated with the EGFL7
pol ypeptide. "Active" or "activity" for the purposes
herein refers to forn(s) of EGFL? mhich retain a

~ - o . Y
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producti on of an anti body agai nst an anti genic epitope
possessed by a native or naturally-occurring EG-L7. -9
Thus, "biologically active" when used in conjunction
with "EGFL7" or "isolated EGFL7" or an agoni st of
EGFL7, neans an EGFL7 pol ypeptide that exhibits or
shares an effector function of native sequence EG-L7.

A pr I 'ﬂl% ptﬁ'cllo ﬁg.lf =t QrwhEIHQ&ltn{ (Qﬁ]mfaflonﬁ%l’-liz]ﬂﬁ ok 'tls%la@@Ed?FLﬁ'Yc)ran

pr onot e vascu

e L
tegizbde BGEITe Bi pyincipB! efffstar furictipredf BEFlOS 1m|a§]1tatorpmmgre uqs@llaf fgrmation. Even

Wk Mlﬁhz bimogl@ﬁaca\r@ ts%'aﬁhy pRguiad ﬁ&ﬂdghﬁs:.bbgi 0 gl cal
Need I 1 e ibldgical properties
g STl s AR ALt s

PiLRER7- non-human (e.g. murine) and humani zed
NMONOCTHR Rt *=atiblodyld RIS used in thla beclidesgjsefisel hld spegifigthhcovers human, non-human

Eff{‘f?ﬁg%ec,hr, DLLRR gc%glxes kR 1 A B abod,poyion

st 7S P4 BAPs HERTD Sbie gens
€xhibit bhis tesikeld biokigienl acédtybi ol ogi cal activity. "Anti bodi es”
( AbS) " hBEbdied” Wdlﬁmﬁbﬁ&ﬁms (g %e g@&:@m&iﬂﬁ@ﬁi ¢ 2iné\Gructural

h
avi ‘ﬁ%‘ﬂ‘f h@}né )?.?r%%%qs %s wlgll%u E;Eur sgeajﬁc ? S%Dlﬂ% %nggez lgn}égdggl?bulms include
am ingjlesdics sndhefhenegjbodylikeimelecyles pedaglsanc g5 el Sy 9BERREGS of g over Kind

@k /16 examiple, pRAAGlYd dt ok @evEIDbyRIR U S syistid bndlaciadteageth leiedpdm myelomas.
speci fh&aﬁw}eta%ibgf PRtk mob$lﬂ§ &e%l@rmukrbéﬂme&rgﬁ(mans of

exanp

t | th t
a8 10 ﬁa&tptéefgl@wgwﬁ g‘e'ﬁ*@ﬂ? h@é@b@égs oo Wiy B i,
Sight thigio thilisled! toahehvy ahain byxme covatenhdigylfidhend, while ﬂ'&rnt*!nlu%,f& gipyifide linkages

bﬁfo@aﬁﬂaﬁ HRAVR Etiafhs GHdieroR iritinfbghbulfisoty k. QBsth HbHY adight chain also has

dal t

g E‘-Fm%fsu'ﬁ%gé%‘gﬁfﬁ“%gfﬁén e e s

ifadlowsd pk wpmbes ofpoprtaptpgmeitea ‘%ﬂ%h”&?n?ﬁ&fbéﬁﬁ’f’mﬂ'?ﬁ awwﬁg and a
loénarsht damain lagits bhe et ifib@nstanf doglaisofltife light cHain irlabigredwithyigdirsbepastant

?gﬁg’ghg’f bfea %%M?]“g Igehlgl% cfén \Qﬁ%{e eiﬁlglltlsn d1igaesl gﬂ%ﬁ%ﬂhk Qomain of the
AT S i PR P S P PRt cq8Sen oot and ey

h@alwwablhéqnnmhas at one end a variable domain (V,0 20
foll omrllayvaaabﬁummo 1 fact @it Sdridi porGbasiErithe Sariatiadoimaihg diffet extensively

n ! ifidin antibody for its
40 L o GBSl 6 S8 ol A ey
@F“‘t“ﬁ'é“!‘ﬁ"’g Howe Y% fh, varigbilify 1 gy éVdn‘W‘f%"“["ﬁ@mf’ q‘P‘&?" g’t °“‘f‘“s ©
chpitiies. 10§ cdnivetded dndyeeskgnients catiad dypetvariablp rgipns bethinithg light chain and the
Yk dkth ﬂmsk?é”@!nansl &heaﬁdrgﬁgﬁg ciisdrfad bddRond/ wdriatN @Ay R clled fhe

%rgt%w é' &m¥ gyRF Lﬁbq% Jo Gul u?nau & vg%n%?kl'g ﬂl{m%féagﬁgrﬁprfy four FRs (FRI,

BCerface.
IFR2 V3 and FRA, mw@wﬂﬁmf@h@é%?&@'“?wqﬁ%a‘%’rcﬂﬁm‘%ﬁ RE )i W“'mb‘f'
ko, ﬁm&haorhhkﬁps‘caﬁaecnhéj ad irCsomi @iet foiig padvfstheff-sheéeharucture, The

Y,ﬁ{ﬂlvgﬂg S’JJE'CTQ& oflx Je%m E,één% niﬁ lﬂxs%k,%mmﬁ@mm QiR IPNg

are used I n e clt
STPREEHe e FEn PP %ﬁ‘ﬁnbcawb"%‘f ﬁ*?@m“"ﬁaﬁFﬁ spp i S
antibbdipe (see Kdoaner vl (Sequbriaes piEims olgzizalfuterest il Bd. Jublic Health Service,
QJa&M 'ir@lﬂ&t@s@f fdap EgmdtMlb I@@QM%&&@@?Q@Wb&&aﬂﬁommm are not involved

a2 PP R S Bl Sl S o L pripaionof e
artiody freantitiedsedependenterlivlaytaxi¢ib| e domai ns. The m)re h| ghly
conse lmeadmt)@pmaasb& r€fionVlich adad IRreth@dTERS (O the afiio cid dsigdds bflaantibody
8t 2 TR0E < Rt S At o Pt 1 e o
(FR1L, FR2, FR3 and FR4, resp§&t|vely) | argel y

adopting a D-sheet configuration, connected by three
hypervari abl e regions, which formloops connecti ng,

and in sone cases formng part of, the n-sheet

structure. The hypervariable regions in each chain

are hel d together in close proximty by the FRs and,

Wi th the hypervarlable reglons fron1the other chaln

. a4 Y oy
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The term "hypervari abl e regi on" when used herein
refers to the am no acid residues of an anti body 40
whi ch are responsi ble for antigen binding. The
hypervari abl e regi on conprises am no acid residues
froma -10 "conplenentarity determ ning region" or
"CDR" (Le. residues 24-34 (LI), 50-56 (L2) and 89-97

L3 ere @ G’hﬁ*‘ébﬂf' o A& ﬁ@mll)nsmdl,ﬁam%g? (L3) in the
E[?_TF?’ {)ggte égl s ? )anéﬁég @%L&mes c‘ﬂgﬂjaﬂable domain;

r ot el ns
undlogicaltTiferest - Sth ﬁ@,gpmleH%ﬁwe, National

&1&5 gf@iealthgseﬁ MD. !1 mwaﬁd%ﬁ' B8se &Elddﬁbﬁ?dnf dThypBedrheskiep; (efesidues

and/ or t S e I an
o"}ablul )é?_g_,z (Lé)égq gdlaggﬁgn g'néi %gc%ﬁ_ 99'95%11 D%g@iﬁ)yﬁhh)éﬁsg(ﬂz) d 96-
{0 BJ3) inthe vy dhiy brriatie deinpin: Chethiaaar Eesty drial Fiok 92@9 é .
b wor® 3r TR feddhds)arcaivel \Qfable Adain(rédRhes bther thamthiloparyarigbieaggipn residucs
%a%feﬂfgn?'lgg C;wthlla and Lesk J. Mal . Bi oL
rane es "

t hos Paprinrdigaiprof aufieicn PPEes: ftpe ?ff‘ﬁ%‘i“”t rispe ?’F%“‘% g"%"%‘ﬁf
haemansvabh wilblaginglegiigen bindigi siie e a residuab/ B¢ diagrocglie Vhopratme reflocts its

BystGER4ch 2 Pefin r8dbbdnbdils REF(M) EAGQGH: W tvicChtiphi-@abining sites
ant| en- bi ndi ng. fraqnents, called ' Tab" 10 fragrrent S,

?aﬂleaf‘:%‘is%ﬁ’;“@ H¥gen- bi ndi ng site, and

r AN Frpitimiu aRfhesh Frasmaept Ot PORAIRNS CPRRieIepYes™ | °f°§“iﬁ°’_' and -binding
a!al Ytiid r¥ich Qonikty/ ¥ ikl o Gnehex@linhiyy and Brpylight chatnrverisbleygomain in tight, non-
cngassog' E}m (f‘g m)ﬂ(ls Joﬁ@%hm@%e%rﬁﬁﬂe regions of cach variable domain

gen- conblnlng sites and is still capable of
ihtefh@tﬁo definelah amgjgeadinfigmsite on thestirfacesof the XA it RRISFRYFH 68 §
nt Lthat cont 4y0 BBwe &C«Qana!stn © Gariable
g ‘8%“??5““ at“ege “J%ﬁd"% S%QBB ?theoa?gos!?s wtfV ggg the ability t0
é‘fmﬂﬁlﬁ@? Ao PRSI BT RS PRAT P s Pl ey
reBoghiizad bind¥iigen, Ahogb warl@vat affinirs b o teereptignbinding sitts in this

conf i S M g ?ﬂent ﬂs@t:onEaBE tht bheht J&ms&\tﬁn@abﬂaa afidaBH 941 Son@4nt domain
each vari ab

éq.ﬂlp @félﬁ htﬁvh(alFlﬁ gFaglal g:neatﬁ dl%fe ! ag u?bffraa ecn% #:Pt?tha%ﬂmd a few residues at the
dirbuyl fercBnds byt ear bhyin CHA domgininchyfipent efoEsyEF TP EHTo B’ﬁ'é.”““""dy hinge
9@3}‘\ Sfaty 3RS t%@giéabxﬁﬁi hema fofres infwhidh mycy‘steinet rissdslucis) bf thednptant domains

However,  even_a single variab) e 0 i
o rei. PO ST femryEE Ly R D R
SRE ﬁ'lnée c%teh%bc@»@en%ﬁn' @&E})chehﬁﬁl chipBng@briahtibbdy fis@ments ¢ dgpknove.

d ¥ assigned to
t he e Iﬁ"i“i P‘g‘ F‘ d| tﬁ”‘s‘?sg %ﬁ%ﬂﬁm}ﬁ%ﬁ ¥ ZJ“EP.;% bk ‘%‘Qﬁ‘& g fd tltw )
@orF olcarly Histinedyrst eafled kagpa ) 199 Bbd: %’t Aciggqpences o

tch@radt bdn@ins.const ant domain  (CH1) of the heavy chai n.
Fab’ op%.%?;'&ﬁ §1? 1 W}:D Bl sdalied@oFt tﬁ&oﬁsﬁaﬂ@ﬂiﬁﬂﬁ & ttbiYh&lhﬁbhams,

addi ti reS| ues at e arb X
@pm!nﬁgomw bﬁﬁgpﬁd ]thﬁle I ng?oa %]ﬂesse% (?frngr?nolggéobuhns IgA,

TT, 1B 19@, (a5 e ir apdrictaned ofaipse koo ugﬁummr@eded jiegTbelasses Bsppypeskspg- 18G1.
II A ﬂ§3 @g%ﬁ' 19&11615&(1 Whﬁeﬂbﬂyﬂﬁﬁ cdnatint ddnfainyhidt cdiredpbrd to the different classes

S CoNss,A R0 SuresARAreck |
fo quﬂquhnsgaFe é:lélgg (%B ,2.3621 Te! %cgg )?Lefsrg%g e Sres reecdimensiona
@pifigiratiahs| of diffgsyntclastene EFB@W%“’B&F’F wldroah' fragments
Whi Ch itibed ik Rbnigies apy@biait nfy-ldogh wdendy, gémemnily t@(apfigen binding or

%gr;rhnh El:c?n'llpwglgulifeql. I&?ﬁ%\%}@ﬁ% P.ﬁ]ggdly g?g%m li[l%l%g.ﬁa%t 1§ab af‘r(g )2 Qn‘ﬁ 9\1 fragments;

(&%@Q%mwo&&%nﬁe&%ﬁ AMbdMBIdcaR] @l ultrediicstodics fyped from
assn(g'ne to one of two clearly distinct types, called

PR*™nd | anbda (A), based on the anino acid
sequences of their constant donmai ns. Dependi ng on the
am no acid sequence of the constant domain of their
heavy chai ns, 30 i mmunogl obul i'ns can be assigned to
different classes. There are five major classes of
i mmunogl obulins: IgA 1gD IgE 119G and IgM and
several of these may be further divided into
subcl asses (isotypes), e.g., 1gGl, 1g&, 19gG3, 1gHA,
IgAI and IgA2 The heavy chain const ant domai ns t hat

o o N a rr g,

Nejt< aabwaeablssww“'r%a?@%’t) 5&
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di abodi es; |inear antibodies; single-chain antibody
nol ecul es; and nmulti-specific antibodies fornmed from
anti body fragnments. -11 The term "nonocl onal anti body"
as used herein refers to an anti body obtained froma
popul ation of substantially honpgeneous anti bodies,
i.e., the individual antibodies conprising the

popul ﬁ1te :ﬂ‘«glp nﬂ)(’n&loheg %wd% use@ﬁ%ﬁﬁﬁ&fcrg @hn zﬂ%&j dBlafed froma population of

et u;ﬂ]&hﬁwgﬁigﬂﬂg q%ﬁ?%an%; gﬂte Iqu!gﬁlﬁs ngla)dl&ssc\ém nsmgttilee x ezﬂatlon are identical
sppciof pogsiblelaimaily ochumezmwoagta; maytbe presgiit inghior qug e‘\‘{ﬂn%clona]

%ttﬁcﬁws :Eéjﬂ'x n:% SIBE, @lz:mgI ditecked Qéafn’é\%%mél@anﬁgeﬁ@ﬂtv eFubthepad, in contrast to

§ %Pg ?paﬁffl%n@l?gﬁko% H%pa% (Hll @gt%gmgp de%ffe;e){t%n%gdlés X;rected against
différéne degerrtinaglie fepitondsh eanlt SonoRpriakepihedy)is dueraeéﬁg%ﬁale%q?gfmnam on the

Stikdn e Miodiffer dioh&mdn&fges thiharities oflig heaibelp aa&m oheaived foam a
n on o
Clﬁygann& Lon%g?nu}uwgngué%?xgg aflcFy lies IIEJ]Q&JI B%@J:onstrb@ &cﬁ&rﬁb&iﬁ@a f the

ar ac

M a
Sy B Y B RSBl PR BN A TEA P REHT eordaos wisthe
fEntiifeniai may be Bele Bytixstybridonla mahod Gy deaciitd)byFobldn e 4l Wppurg256:495

hE Py b0 ALY bPYcoRBNanPBITA haedaklda(see!@gt I PatehQVo. €185, €The

e rmnocl onal " anti bodj e 0.be s described in
vﬁ“t"?f"‘f“ﬂé“%‘%r%gélﬁ‘imﬂ ﬂ(‘?‘@ifﬁm hagrm %ﬁghﬁrmgé s [hg ﬁue described i
KipbksinctorkalVamee 586241628 @99111@5&&1% - byHok Bial- &5 59219991) for example.
Nat U €hedRBocrbRDantifolBeRein sprbifibally indi@le Pohidkerid) yntib@ipe tidwinymagigbulins) in

opofﬂox? gﬁ\c (13?’8%%61 1 t chaH 1§den€t§$ \ﬂmtor MUloﬁuﬁ;mzandmg Jl@.wnces in

onal antl a oo ! SO 1 orsnl;class while the
NN T IR il bt
dﬁﬁmdet w& chain(s) Eida:mkes with @ homdlogous NerprpsrendB 26qBREES 2D tibodies derived
&4 to @other astibodyRlassBt Qbclass?ad Zielbad Tragnidris of such

§?P3%f11 bin 31*%*\/39@3? i i TRBE 00 00 B39 B4 Bcon
@;mmgwwwwwswfeswah a portion of the heavy

and/ orHuniaght" feabiton-Mumat@Rl ineak) awibbdics e clisio kroibwliss that gontain
Gt &Qﬁgﬂg 'dggedsﬁgxlﬁgﬁﬁﬁ&l fnﬁhun@%ﬁdhg Ot ﬁ§mﬂf¥ah \h&danfzﬁmmmdles are

artl CuUl ar specl es or
gFfPﬁn o%qbggg (reé‘ rpmgtmﬂ?f)dgg g%nlgfpervafl% le'T eglog lﬁq%l dtie de the ref_;lpmnt are
trdpeed hxahm(r@)xabiesegwd espitliet Bm 4tiop-RuTesp SHRBRTEI06R] giody)uch as mouse, rat,
G4l & SRR P mHE R BEGE Sesitel spadificitld @fibieySand eapacing dn sofn Brances,
%'QJ%WQB (r:rf Sog res:du%[ crf F’S h&:@? kn%n&g%b@ﬁ% %ﬁm@g} dopm 113§-§uman

or su ragnent such ap

ittt TSty bR PSPt Y SGRR? Pt BHicLRf e e
afidbbdyiof iy the libn&:. antfadye Mbesddandificatio® b6 nBE: 7o fughstrelif pytibasly perfegmance. In

%Qum@i the hu%:ﬁﬁad armﬁldy wdl'%@xﬁjglse SSIS%{enntuﬁgAaﬂ%ﬂ-at B&bche,afhfpically two, variable

s uman
gﬂ‘[‘ﬂ"ﬁdé TPhich "‘H Fg&éﬁﬁltﬁl‘gfr 8{: tgaflypt:o e reg{oﬁsa : neg%iﬁcgtb thotd¥F 4 1o b
renminagdbulinegdiatos wbsgratially dipf the BRA aﬁd]p?_semtj Apgan mnmunoglobuhn sequence. The

|hGrHMKbgﬁbGMﬁdﬁaﬂy e will Etﬁlp['m:&t leﬂarpbrponlw dningneglobulin constant region
gl% 00 Sat 0?5 @yﬁ‘ﬁﬁﬁ |ohaRH. ”1569 be‘taﬁé seb §oR& 'eML Ridhre 321 :522-525

ervar | a on r
H;@ﬁ)f éﬂ‘tal Nature 33,2@ 302 (198 sa.;:ncwﬁ@ rérqp .ﬁmg. rwz}sB -596 (1992).
resid u!ﬁﬁglefchﬂrm‘va orf teiN" datitReyfragments cemprifcibriorandat doydedypy antibody,

A\ agr[%ﬁ §1§s€ %ﬁ?m’e kot m%gmélé‘&)‘g}p&pu&r chdi) @Bﬁbﬂiﬂﬁ the P¥ 1hol§§$pﬁdc further

Vi | Lty v e
AR ¢ EPPISIIHE et i e VY o o e e
rse@iuchie 9ntigén bindiag. Forereviswnisiyogt %@Wﬂﬂ&@ﬂ%@@%d%

CRfboRisd0 N A 1 9) BosErBitg bid WRYBre edsESphifbeieBerlagNewt Yeit, B0 069;315 (1994).
humani zed anti bod| es may conprise residues that are

not found in the recipient antibody or in the donor
anti body. These nodifications are made to further
refine anti body performance. THh general, the

humani zed anti body will conprise substantially all of
at least one, and typically two, variable 30 domains,
in which all or substantially all of the hypervariable
regi ons correspond to those of a non-human
|nnunoglobulln and aII or substantlally aII of the FRs

T Y o -
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structure for antigen binding. For a review of sFv,
see Pl uckthun in The Pharmacol ogy of Monocl ona

Anti bodi es, vol. 113, Rosenburg and Moore eds.
Springer-Verlag, New York, pp. 269-315 (1994). -12 The
term "di abodi es” refers to small antibody fragnents
wWth two anti gen- blndlng S|tes, which fragnents

C 0 rrp r'lquES & a'dlgﬁaw rcﬁ‘ps% Gh%‘% Rivo(ant@n SRR Sifet, Qlich
C var| e dOﬂHI n F v a%{Tﬁ ain (Y1) in she
fﬁéﬂ‘%ﬂﬁé‘ﬁﬂmﬁé ey pagjpple. dogypiy (Vakgon 'é%"ﬁ HEPE AATN

shiCpolpeptde clialr (8% 1 G Byaking anlgkebutwhWQﬂlPWnﬂe baregenthe 'C'Yﬁ
dol8ns A HE sa%g Blafd; tnd cﬁﬁmn@%%&@ to%ﬁlleWIthﬁeQSrﬁp]énﬁnt@jiﬂdmaiM $fnother chain

t he co emen s of anot her . chai.n n
R e BRI PR PP s i & 1 Pl e 404097 wO
BESGhiatvRbllivex ¢ af. Biot. Wad. AcadfSoi U&@&ﬁfﬂf‘éﬂsﬂwﬂm 097; WO
93/1 116ekpr edaiafltial dntitdgiey” whda vith ﬂnroﬁ’ﬁhﬁﬂ thlsNﬁﬁhbatwnﬁehd to ts@ntibodies

SA 90:.6444- 644 se a pair of
SRR A ARy IR OBE P AP Bt o
taréreFdse in@nth HVe-G1tVROD eisich fdascpm djeuﬁganbmmm@s diinegrtantibodies can
Protein Enrgo 10) : 1057-1062 (1995). Briefly, these

b FEreBBHT é%ﬂ‘é 7ise a pair of tandem Fd segments
(VH- G}hptzwm'@pq ipyseqipirefty tofbinding sitesfon (morgrlonapr plcianag)iaptpdiy o
P&k MBgns. LI near ant | bod| es can 10 be bispecific or
mno e‘géoL%t Gritibod 2‘ is %Bma 9%@3 an ESFIYSESlist afa thRTpSkesdeOone or more

b|nd| monocl onal  or polyc onal )
ﬁﬁ??ﬁ@ﬁ?%%‘ﬁ“°ﬁ%¥°é?ﬁﬁ°“&ﬁﬁq%Ens By "agoni st antibody"

i s MEBMAtmeEGHR imowydhesiAls uied intgreham@ptily withdhs s tEGH¢inpigeglobulin
HORRE InfrferPid @ cl@ﬁmﬁ%ﬁcu!e@fat doliSinel ktQdad @ pidh ofh BOHELTiniokBul(hative or

native, se Th ot ily,
Yaﬁ%r}m‘é unﬁgclebuf':il 1I% i ?ﬁgngea% : eferably, %Jut ot necessarily, is
m@wvsl‘rbn#nm@gm@eem ﬁmm‘li‘PﬁdFFé‘Psd’“WaﬁﬂmF‘é'F’é “{“6“5

6i6lb iRy propertidd biminandbbhdids. Signebhmssadigting cadst:onampeﬂitmrhuw protein

&%‘I‘E@;&B’? n%ﬁ({e@%fﬁit)(ﬂﬁédit&/ﬁ pnﬁ(ﬁﬁﬂn%%n l5ﬂﬂhrﬁﬂtgc and constant

ns=s u
?ﬂn@fx g:rc q ce, Pmnﬁ&s %881 é) i tﬁcs‘t ca’n eac eve:p usmﬁ%unégrqlﬁ'ﬁ%%ﬁpﬁnems
Sromigmaredhekinaie minianmBRAPNSS? ﬁepawh mﬁaegvéefgr %ﬁﬁ/"fc‘ﬁm‘e“ use.
t he vabhadbombRlinead imRgbadnbsine kaich Haed beqpriapived toolerapéutic use

mHEEa?q g@% iéggo di %%adhe?ﬁ A %&HMQBM%%W% GARurE CD4. Data obtained

unan_ protei.n uence :wmedehv
@%%acl%@aﬂh%m}' Q%ﬁ%‘eﬂ“f@'ﬂﬁmﬁw Fgaknitic e
$uggRats By this ixortiinpadivkin gay tenefutio e pravention dimaeimal-feta dpnsfer of FIV

SEHURAC M, Itztgﬁ. 218 Muﬂ& 13@@022’5 (16935)3/.&;9&@%&6@&%@ 8ifdstdénor necrosis

%mgﬁﬁ dg"egiwk]e FOES, T ]|‘>1‘01 8&‘?&@ Wthh%gﬁQCn showntobea

peitrimedigtor Démi:cahoek Fadonagmov FOdpreepEs shpcky A Ergepips prmunoadhesin has
E‘Xﬁﬁﬁdmﬁ& 264 caka® Fod bliniciede iirDrebtigteprizatthie@ishkenazili. efwl. RAAGUSA

been descri bed _for whera tic use, Lnc
BRES35 OE3 et EIPHEL P P aso o St & D soogt gpavence
tused @ah lgG$d Fefian, evalGpove Daftize 1 Fauid n@@mgzsimmmwrpﬁaéb or| November 2,

tri a St hto
?PES% PSS I%f"ﬂ’ﬁ”d\égpgsr &8 e erdj%gcsﬁgg}élgﬁfl's T ﬁcetgea&ng tof
thiximstoldamiuin owd lamwm by ERA IaeTuupsﬁeifUQ(P Forrecei infqynation:qa TG flogiers,
Flﬁ)&de %ﬁh#ﬁd seF Iﬁ%\rzﬁlnet ?lf %r ;2"_:]_? cg 34}(7 1&8@?& andeat:coﬁbmmng editorial on
PAOBI Oandl Weishintt enkli KHERLi Jnued HORFr25H 89 sq‘vewedﬁr&\hle pnd (g Annu.

h@gwalﬁgn-)o@g@ vel oped. TNF is a proinflammtory

cyt okj.ne whi c as _bee

o SclPr o as che BB oA s e e, P bRl
efiaioR bispeciEFmynewibysinbhy 2haingt R RES oS Deecbseh@mh Frununol, Meshods
prom se as a candi date for clknlcal use in treating

septic shock (Ashkenazi, A ét at PNAS USA

88:10535- 10539 (1991)). ENBREL(r) (etanercept), an

i mrunoadhesin conprising a TNF receptor sequence

fused to an 1gG Fe regi on, was approved by the U. S.

Food and Drug Admi nistration (FDA), on Novenber 2,

1998 for the treatment of rheunat0|d arthritis. The

S o e ————— .
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If the two arnms of the inmunoadhesin structure have
different specificities, the imunoadhesin is called
a "bispecific i munoadhesi n® by anal ogy to bispecific
anti bodies. Dietsch et at, J. Imnunol. Methods -13
162: 123 (1993) describe such a bispecific

i mmunoadhesi n conbi ning the extracel |l ul ar domai ns of

H(ﬁq %3 MS‘)\?\:& | sllP ) fifp wllﬁ%mmgoa%ﬁésﬁ Q&ﬁbﬁhu@ 'ﬂ\d cﬁa&ﬂﬂls@ Qdrhalhs of the

Cae ol b AL o g s

tdnee. Birgipeidies pdicatrrrthatdigbiskscifié immuppgiobyin fB’F‘B‘t lé?‘?ﬁn seéoﬂrl?s‘rhﬁde?a

Qﬂ%e&%h@ RRaR eaGhyald kditive db@pakid Rhelnibnapdfie inGiutbadt@tids from which it

I|ne conpared to the nonospecific inmunoadhesins from
W%t 5 was derived. The term "heteroadhesin’ is

used Theteem @ﬁ@n@h‘ﬂ‘b | 1§:usgq 1t1tﬁrcltapg§alep ghe expgpsion Cc'lﬁrrﬁxéc} k}eieromult;mcr

hrﬁ&;ﬁ)r 1A fdrd tUEéompl&d&leiﬁMc maladhles @iao gid sequenca Dinphicheaghfchimeric

Vdah G¥fhe
uh%r %&nQPJ b?o?otglcsx? Q{Baeg%enﬁ % ggmwgfl ;;uacg "
bw«m&mmcgeemorg@ﬂ% with F‘ﬁ‘&‘@ﬂ‘fﬂ" @? MEACH, 8?“’
phRotesBabicmenibt of e chinerk exleplenvithinshrowepmulting: pipplgx. The

Muﬁx&ﬂ}ﬁfvh EdainO Ry HdoRR] Vi an Fiiunoglouhiiniséfadntey Ricin® Eippde) ABydIdphobic region,
bIe |nteract|on of, t

onot es st chimeric
ARGt F e TR LB ol o Rl fiade BBkl oo
maledulenefitic zhimério hetatemmitings Theulmerieiondomiyp Bay.gpmprise an immunoglobulin
Icmmegb@buhmm $ AGHIARELRIon tefotcia be cEiped suctethdnstatic oysFroisngnot only
910(9 Hable 1Moqlr 3Pkl p?orr{oﬁgﬂc‘?&lmaﬂaﬁ ofRetbrbBiferd SVer@bmdalidts from a

Pmrns an I nternmol ecul ar disul e bond het wee

A FEToTIRS | EPEES R PP R TP RS g fom e

Tetteefaqerof the five palypegttifieovithdagweside clitiny (eEdyrpeie SEEEigPhan). Compensatory

I Mé}@&hdam B:rbmuﬁtckﬁ:s fo%ﬁtproﬁ.lﬁ@dn&ﬂ are bﬁﬁoﬂﬂfﬁrﬁaﬁeﬂ)ﬁh nt:ie ngzzcc of the second
[ Jr nin he

mjlme%nqegﬁrgraggé)]aré a.rrgno 61%] ade | sgdape? @r[e?@ %H.E e). T

ns n pronot e

iprenpglebrlinseauenpn preferalyy kot 'ﬁf%ﬁﬂle}f &ap H’é“‘“l“%ﬁ? P‘F%"ﬁ"“& flomaig, Zh

,%‘EM gﬁtgaﬁlm%% 19@1[ BB EtShe pfe @R ifrentiBh Mdylbk Bbifed ARMIROE 1565;, IgG3 or
otuberances" are constructed by repl aci ng snal

3§0,4RGbrypesl A SEE] DGR M I ﬁrefaml}tlbel orig@ser face of the

I Iy: 2; H\Egsle e t I de \é\nhif% alap% or gbtau}ng%en hqri]a?or(dgsirgi c]inical ?sults For

ipepostsiof tils inomias il e e mﬂ%m@vﬂa&&%@é@ﬂ%% alloviation of
Qﬂ'ﬁﬂuﬁﬁ aiin!nMshﬁlErﬁ afteisht Glﬂilst-,:hﬁ stabilz&l(f «q @& wofseninpatar oD disade, delay or slowing

PP (% %;Bsg E,ta qgon ¥ne[m%9!| 9&" ﬁﬁn S BE difhde Bde, 3 j tElnislofl @vh@tﬁ@b@tﬁll or total),

anl ne or tnreonine
| Vﬂlﬁ{;ﬂﬁ eﬁqc%ﬂr pqﬁletgxga]ﬁ.e g@mb?fe%ﬂgﬁey pr qulsg?nv}ﬂ as CDmpar%QO expected
naies §astkdaing tsataent. i “Teama|iow invantioa pesorad wighdkedptptiompfgreventing
' Wﬁ egtmr' Ll!sﬁhg%'pﬁﬁo‘!’og& Ef ald3QdeE. NAORYiBly, Oeatinéh® riFéres Bl therapeutic

i nventl d froml y e Bbse
na@enésﬁlg P?%B%ctm f aﬁvenia :lvg ezrsu qanos?gkﬁed Etgl%ﬁgt}nle gcg%rﬁaﬁliz/ already with
|tap@fsorar as| wylE53s thosesin w@éﬂherﬁeﬁPfé?fFFm oAy nt may directly
éﬁ?hwne A6hadwa br dliwdie BicREe e p@blogy dtellaar de@wanenbr driagei soehlas the
Eﬂ%ﬁ acégg Bf tur?f? Eﬁlis 1 W, B ?ée%éne&for In!ﬂ énd&'ﬁ%%afs kigf sus&ﬁtﬂ)ﬁ:fté t6cht@hknt by other

Inical results include, but are not
| heFAPEUERESES: al | evi ation of 25 synptons, di m ni shnent

of ext'eidnicoidmiliss@asefers &t adipinisagierebf the agent(s) ippeonijpypus spde ﬁmpposed to
shake m(age g'a&@ ﬁﬁlﬁt&]n ﬁi@lnﬁ‘&ﬁ tﬁfape% 1%&@ glctﬁrfty) akir Sﬁﬁlﬁﬁled period of time.

e el G R S Rl 8 Bl 5050

whietit merturelet ect abl e or undetectable. ' Treatnent' ' can
al so nmean prol onging survival as conpared to expected
survival if not receiving treatnent. "Treatnent"” is an
intervention performed with the intention of
preventing the devel opment or altering the pathol ogy
of a disorder. Accordingly, "treatnent"” refers to both
t herapeutic 30 treatnent and prophylactic or
preventati ve neasures. Those in need of treatnent

i nclude those already with the disorder as well as

t hose |n mhlch the dlsorder |s to be prevented

~ o = g, . T T
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cyclic in nature. -14 "Manmal " for purposes of
treatnment refers to any animal classified as a mamal ,
i ncl udi ng humans, other higher primates, donestic and
farm ani mal s, and zoo, sports, or pet aninmals, such as
dogs, cats, cattle, horses, sheep, pigs, goats,
rabbits etc. Preferably, the mamml is human.

anﬁnala%r #J%q%g qull;.ﬁfngn refels Eo%)sanﬁrgl C?Jleﬁe@ SQRaAmbI |5chﬁﬁh humans,
rowt and Feratl on, whet’her mali g’}“&g o s, cats, cattle,
gﬁh@ﬁﬁl’m‘éﬁﬁ degpeptic gddarp ARRET FIYLCARF S CART e Fsg and

hérie§ SHe@5 pigs doas, iabbinetc Bafandy, the mammal Hapmaar ous” ref er to

or d%ﬁ&r' Q&Sédh’l@ltlg hé‘fé‘k 19 |a]@ﬁbﬁa'§lic B1I0REbR An Broliferatioh,WiEthe malignant or
t hat |s pi cal char agte |zed by unregul ated cel |

bejieied ! P%?Qﬁﬂ?“é%“d(ﬁ?“c?f%?ﬁ‘é‘ Weftide but are not linited
to, Tipamns o, and prnpimesicierty] o deesiverhe Byriqlegies conditiep in maminals tha
id A ThRactsRYd 1) uR@Fulated LHIIGRow R EXEYIA Sf @cersntiile WiBaIE®t lgnited to,

el uqe Top i GBS sl a6 Ehin Mol Pl iitplce bfbich uibbcRlnclude

ancer, non-sm cancer
%reqvwa paBFeR émcaw GRlading frafi-cell fops ‘éﬁf&‘a’f‘f’a a'gﬁfé
abcki@arbibish@ bf thelaigCad sqodmotid vercipaaiof belesgcantye pfahecpelémcm a«rpawceﬂulw
Gofdric on?n%Léh' chncé r(unémdﬁ uﬁ@ﬁ]ﬁl@:ﬁn«:&} PentobbEle Eageer, plioblastoma, cervical

astr ol nt est] nal ncreatic can cancer,
Y EBAR T BT @‘gﬁ“ T‘?fﬁ B PO VAT | cgnn c(:g{% er” Pver
eqdamenal or uistivegtateinomacealEveny ,glaﬂevmpwdﬂdneyr%&g% cqncef, fiyeF cancep, Pratpte
cﬁ}ﬁﬂ Gkval cdnit, nyﬁﬁkﬁw@ﬁﬂﬁ@dmxnoﬂ’hﬂ@%ﬁm typds oftieadiabderefkrvancer, as well as
{] grmP mcﬁ:@in%lgxg ngdeQJ)l@cglgr n%@ﬁ&gﬂn?%phkthﬂm), Qﬁail ﬁﬁﬁﬁﬂcym (SL)

t at
ot oS s R S o 18 gL
htp @aldeaynphodsric NERSighizradarmalivei-cleared cHIENEL: bulky M‘?ﬂﬂ%‘g Frgntie cell
pﬁ&dmuﬂmﬁgeuhéa ﬁ&ﬂ%& Walidn6iiéin® Madi6phb iRk dhrosic lysnplphysi Rukemia

(gﬂﬁ%.ﬁ 1ﬁphéﬁ?%€? %Ei)hfx&?'aéu dwl}!;a'hu cthrdbkcSy ﬁ’ctlﬁskemm, and post-

I at

e NHL;
thapsglhnt g'md@emilfprmmé}mg@”i@)mﬂgeﬂ as fhngﬂggpsa prol eraucm assoclafed with
phakophak eshal (@it abadred gitatien snmb)l ant Meiec yeliweed cel |

NHL; b gﬂpﬁ.ﬁ@ Ent Y5 L ohe B uﬁcﬂ.'lséful i M&'&Lﬁﬁ&ﬁof cancer. Examples of
Al DS- relate and den

RO R LB SRS\ HBRBE © TORORG sy loptehamice
okl skiljopata sush & bhispipigbromitin apd iinsekéenviziidinggspch & hepzodapa, paghopuone,
&ﬁk@é@;ﬂl aﬂd ur&hﬂaodﬂiyﬁmm(@d a8 hey aElarhifk kﬂtﬁn& altamgling osthyléEmelamine,
tﬂ%ﬁ ne a%sp 1o 5:1¥ % V%egju E‘n& Md? an? m‘lﬂ-ﬂn@cemgaﬁns (especially

er at | On aSSOC| g§ %alostann
yiflatagin mpﬂﬁsﬂl&@ﬁwasaégmpt@%f@ﬁﬁﬂc i e syuhetip afloghe Opse
ddllykthhnbﬂal()ﬁs Ginehiingsi)s adapeialin)eigsin ashpizelesiprspnthele analogues); cryptophycins

%&%&» &t inﬁ cx?lg&ﬂ}cm ah; %olﬁtaﬁlh @tﬁbaﬁlﬂ}cm@ﬁ&mﬂhﬂ ad syt adalogues,
| n t e trea

}ﬁgt“?f‘qué n? e]guﬂgﬁ)glﬁ,tpgncmﬁs&n&, a saqpoiilgléfn a[)cm statlg,g nétﬁ) GSI’I msl,lilt%:rdhs such as
@brambncthtc@wpm chyipohcegiynride, Q?W‘Gﬁ‘ﬂﬁ %“ oreﬂ&rnwl
l&dﬁlg&ﬁ@ﬁrﬁ SmWooﬁﬁn&Lkﬁdlﬂhﬁﬁ:nnovdMH|ﬁ),$bhlnis&ﬁncamdimmusune, trofosfamide,
J%g:ﬁ’ mus{ilarr; ansurQazs Isurcfl % cﬂ%ﬁs&ﬁ'eu&Em%ﬁgeﬂéﬁgﬁﬂaiom&%{ehﬂ%ﬁﬁ Gind

BTG it s as.twg{wleﬂamgﬂ AL B Pl SPRlycaliceamicn
datningtl i lc@iniearmitinomage] (seet ¢.4. e‘igydweﬁi@pﬂr@lg%@fgéfﬁ £$a-186 (1994)); dynemicin,
:Lcrlddﬁé G;h&’dnéﬁ‘ &1y} Jk:pﬂb&ﬂ%&b chﬁmcﬂ&oﬁ@dan esperamicin; as well as neocarzinostatin

o n@fﬂg al}dﬁelaéqqdhrgtﬂrﬁp?ogfnggﬁ%ﬁé% {orgcs Iﬁl%[?lg ?slr)]. aclac%omysms, actinomycin,
{uihrralycind hzagrirte Héeomyois fvectipagyein GW@WWW% aﬁﬁi)lnophﬂm, chromomycinis,

&Et}ﬁ&ﬁ)tcﬁ\tdaﬁhomblgﬁlldéﬁﬁﬁﬁt B-Bmzo%a-ﬂ-ﬁ@cﬁduﬁ,mmgcmoxorublc1n
arzel.esin

doze S
e S e A L S e T P i LA L
1 and cryptophycin 8); dolastatin; duocarmnmycin

(i ncluding the synthetic analdgues, 30 KW 2189 and
CBI -TMJ); el eutherobin; pancratistatin; a
sarcodi ctyin; spongistatin; nitrogen nmustards such as
chl oranbuci |, chl ornaphazi ne, chol ophosphan de,
estranustine, ifosfam de, mechl oretham ne,
nechlorethan1ne OXIde hydrochlorlde mel phal an,

Y

o o g,
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dacti nonyci n, daunorubicin, detorubicin,

6- di azo- 5- oxo- L-nor | euci ne, ADRI AMYCI N(r) doxor ubicin
40 (i ncludi ng norphol i no-doxorubi cin,
cyanonor phol i no- doxor ubi ci n, 2-pyrrolino-doxorubicin
and - -15 deoxydoxor ubi cin), epirubicin, esorubicin,

i darubicin, marcellonycin, mtonycins such as

8301(3'8%%!81:1?? plnlblrg% Prunnecpnogdflzru 1c %Qmﬂ&lﬁﬂiﬂ':ﬂ&l%?&:@ such as mitomycin C,

I ronmycin, puro cin
grebanvlicicid, nogqlaamwrblrvemwm&ﬁnk@p;f’bﬁ?‘ﬁwﬂff'“ Ry niyil‘ SFEEH™
¥05$?ﬁicﬁ1|, ﬁbﬁomghib @tfbbiﬂib&n, wibbrEidis, tubdninax, zinesratiny ecgybiging anu-metabolltes such as
grl% trexqg an%%cﬂu{)r faﬁ acxmgl@&rs&%%(ﬁncﬁﬁﬂl methotrexatc pteropterin,

uorouracil I C aC| d an Eamgm{m thh@{mme %mmdme

EEEstis PR anpleas FrSh ?sg%défﬂé‘“%
RidlogsRech analioys, ammh:ncas-azfahusﬂdra rca:typfnxecytaeb% igasprufiiry Joxigundine,
LJE&QEH; ﬂdxﬁ'ﬁime ta.mr&% ok ﬁ%alus%é BlosésAfblondptogicags, eﬁht@hnoas

i i B i 08

eplonisherawh pdioliffi¢ ag:ﬂmg}ggoppealdoghmh&g H.mg}glevuhmc acid; eniluracil;
Q@Jaééﬁ& BesRBEl; HkaHBRSddRARID R i@ Nemeraltios; diggbiubriersiforaithizie; elliptinium
ace get | os{hﬁcfng eto: gpcf‘ &hﬁ&%ﬁ@l@ hycﬁ&%rea. ﬁﬂ%nﬁh&:ﬁ%yﬁﬁmmds such as

am nog t ot ane, trllostangP%{oll %&mgmmMma;

rnenmn@m sat ST MR PSS TP
girkoRMOIsEaMNE godgihyli G iciie2- etiyiiydatideyrpchizipe &'éK@ polysaccharide complex
?J@lls W&duc&lﬁl SR TORS; rréz&ﬁne ResSid: akeh; |sp1roﬂnﬁaﬁi’tlﬁ1[‘t€:ﬁ&pmc acid;

g‘?ﬂ%%}{ﬁ?ﬂx?% ? nlggi%é(]u're?hgg md mdlﬁaggccé\%s g&%ﬁmg‘jﬂ Muﬂ V&Q&nn A, roridin A and

I'nium acet n epothl{
@tm@iﬂ@)wﬂm’gaﬁqslmMPHF%?@‘“OWHP&VUP‘% mjiqlagieh pRghromas:
@3] aibfAide (TAWCAN SioBftiogpBansarioters; tavuly b8 rTBANCS. Seppitaxel (Bristol
%{}?@a u§ | ‘r"?lcéc%l% eﬁn%g@;k?fﬁmmﬂwe@&spe&% m&i&@ﬁ’ﬂﬁlﬂl nanoparticle
|qu§vaaaawefrpefh@x°lﬁé&af&ah feeL e ?m /g TAXOTERE®
poeee! mmulen@@b(érramqml‘r‘;@% etfiesnbus >g°mcgt ﬁ-thwguamnc
N@Rh{ﬁc@lmn? rnﬁfibﬁa%, plgﬁﬂﬁ‘&ﬁndmﬂa) onipRTe0 38R pisgldtih, 2eatiplatin and carboplatin;
vm asune Qi.hu Jﬁ See(gﬂ?@r I E'Pﬁlruaee Wﬁc%&ﬂo, N;L5ELBINE® vinorelbine;

trlaZl one, orotr] et | am,ne

ApYeRTE ﬁ@@@ﬂ@gﬂ%é@ﬂ%ﬂ} ﬁrmzp“f%ﬁﬁ% iy ey (o5 CPT:

rt@bjbdﬂ'leﬂseﬁnhﬂ:n@‘ RES200U ididlboreetihylprrathine(®MEQ}; retfecids prsh as retinoic acid;
Qp%é%mzana Wm sahma&&%l%f mw&@k of alj df ek DO ;

cy f:) |o 0] [rﬁ?fggi gﬁdém% g“éiydet?nﬁ % % acﬁrz ﬁg&g oc%zubn hormone action
(98 Oioss sucleds atBFagtmepnd SW@WW&W waﬂ@tﬂm%iblﬁtarg §FER¥§), ng,for example,

Mm}e,n (1&%%2@015/1;@)@%%), falogifepe, arloloxifrhend-bydpkyreerxifed, trioxifene,
x1 ne. L ﬁ acrn p%gtgnélaﬂé tﬁ&si’? %ﬁxllfcrte%amgﬁmﬁbrg &4 inhibit the enzyme

artners

[11in
WRE(CF eg%s 5885{@? %Fno ﬁﬁlgﬁgeméggaﬂ?s such ah r e:)atnpl@ '18) imidazoles,
Aninoghytethidio MESHSER mwalmm AROWQRPFIFSEQ% Fpms'alm fadrozole,
q{IVl%Bk@ 9&%&,@9%&11% e&8daie WKRMEMM&%EM #fi-androgens such as

Lo di L ioxolane
g&l%n: dﬁ)lmrénx{tﬂ%ﬁd%rbhclalgtglgl?eg {étﬁﬂx&gp an% gos%re nb%meﬁl§ h%*a%&‘:nﬁé da i13-dioxolan

asti ne
em@pggq cdtgsu(e‘gﬁﬁlomgnusepsp elgpwﬁlpqﬂlges, WTW& psp 8’hlélPlnhlblt exprgsllon of genes in
Veh B satniviy@ implNAME I B hbiit bl prlifeatial dothe for cnoplafKColrks, Ralf and H-

tlgn II'IB Oz?rllg & EQ%&ﬁexgltegmn Qﬁ AP @/gc IABI Glmbgiyh@’and a HER2

rona I r1 not ecan
teémp%mtars‘@cqnﬁwﬁlaf gpe tpa;agy %ﬂﬁs ?nr gxa.mple, AIL&&%CTIN@ vaccine,

HEVBEOTIN B kit hd MAKILHD vuccire IROCEUKRIGITILro LORTOIFEANG topoisomerase 1
&B}Jn&%%ﬁbﬁb mRP; 8 Blﬁﬁﬁat:éﬂ@aﬁ}eacce@m SR AFiIRE BdrilatiOa bof ayty of the
acceptabl e salts, acids or derivatives of any of the
Me. Al so |ncluded in this definition are
anti - hornonal agents that act to regulate or inhibit

hor mone action on tunmors sucH®as anti - estrogens and

sel ective estrogen receptor nodul ators (SERMs),

i ncludi ng, for exanple, tanoxifen (including
NCLVADEX(r) tanoxifen), ral oxifene, drol oxifene,

4- hydr oxyt anoxi fen, troxi fene, keoxifene, LY117018,
onaprlstone and FARESTCN toren1fene aromat ase

-, " o o o ~ N T R L T




LEUVECTI N(r) vaccine, and VAXID(r) vacci ne;

PROLEUKI N(r) rlL-2; LURTOTECAN(r) topoisonerase 1

i nhibitor; ABARELIX(r) rnmRH, and pharmaceutically
acceptabl e salts, acids or derivatives of any of the
40 above. -16 An "intraocul ar neovascul ar di sease" is
a di sease characterized by ocul ar neovascul ari zati on.

E)lj ta n&.n e%tra%%u]ﬁr peto{;a@cqg}ﬁls@s[se” %%%Mirﬁfcnﬁh Sﬁ&ﬁlﬁﬁredvﬁhﬁd]dﬁdﬁpn

r ol |ferat|
Expresles pﬁgyaoqq@wgggg}f:gls?aﬁeé{; l rmtecf to, rpmﬁp {)ae‘%{- I?énﬁ&ath:es
Gt Beiovastalgeatm ST O re(-BNVB) macdﬂrdhﬁ!erﬂemdﬁbﬂ% digsfic and other ischemia-

rklggﬁ%lﬂigie% gi:a%gcergacﬁlﬁtedeﬂlg,@ﬂﬁdm\gﬁﬁ my@l@mtl@c]-g&dﬂagf:ase <.
et 30 Best B RV B et b BB

eoeicugizgion,@€RVO) , cor neal neovascularlzatlon retinal
neovage t&:ﬂﬂdg;ﬁtf b @ifbas foeluded Aphenpadal bhtogptontse the well-bréna ofthe patient.

15 et 5% ol RGP A ot QRGN Jareomwn@mm
Vit AeomB Y oBS ST e PUPEAES & S8 st i sborme
19%1835&#@03prdgﬁimoﬁehmemmmmmmwbm@)m¥%ﬁﬁnct i oni ng

of nel ShRLHNEn Shbinfion %8k GRSEmEE fulisf HdrpREE aglits iBdludeysimultancous
secretorg product s, at abnorrg;él 10 level s, suppression

GoncuEt A P TeB PRT AR EY 85 or i nmuinol ogi cal rabil
r espoSemsrs”at wed hednindndetphampicppically ep IR ST PR o o
Olich oY noﬁm&o adel hetammiiEin R ptbddthemp artbeiosagrs kndensentrations employed.

é. l t cﬂl&eﬁ:&ﬁ&qe%gq$ a}r gpﬁﬁ@:@d&)hﬁ& Examples of physiologically

or der s" as u
?CPREfaﬂﬂ@“ﬁﬁ m&’é@ﬂrﬁ E%laﬁ @os&]@&c&'agbﬂn%o her angamc acids; aqnu&%lz’:rﬁg x&ludmg
e icidr1be molanlasteighi (cis #ran sbout Whietdves) PAYPPRSFHY BRFes. igh 5 frnm
Gibindin, Hiat BB noRBhulES; ISYIRBFHAR GoljrRestth s ;ﬁtyvihﬁmrdmmo acids such

and concentrat | ons e £ o, ool
ﬁﬁ?@d@@d@?&’ﬁ?ﬂa mFaBIeg%ar%?ggg%gggn a ﬁﬁoﬁacm mzﬁ:%
cifidingrbiepss @mpqedndexmsa%lrﬁeg sasps L PRTA o et sk d man
apsePian bEingdidftdiods Such Bebdiae adiof fogipc wrishntasychr SYFRAMe

ci.t '] aC|ds ant i oxi dants
ok pyitosh b ot

cid cul s
t han ébl@astomi"es arsgglf \&ﬂggjombo o\"vvan us Types o?]%pnd?@}m%@%h@a g&asurfac;a:t
whictuisrsefall fydefivery ofpaliua (shah as @rEng]q‘fmﬁg@p Bmuptﬁ»gy thereto) to a mamma]

BOAERRADbfhtle Gpdasthe aFBRbBmAnLyGlangsl ipdbilyyer foiydagpopy siuglai tol the bipid arangement of

%P no, aC|ds such as gl ycine, glutanrne aspar agi ne,

Pl e or 1ysrne nmonosacchari de ch s
and ofhwl E@F%ﬁ‘ﬁ eﬁﬁae(dérgrelzﬁ hFVﬁe & acluﬁb ?beft:)w aéaou 5‘3& ﬁ'a'!lto
or deXiiechdnis vasoire brlbthelig) srwd ficwr s YEGF 2 swggpﬂypegqgg 4pd S/BGF protein*
%&1%9:9 Ihém?éﬁ&l?npﬁé Mu&r@é VI and VRGN viakdnts (‘ﬁﬁ:‘lhreﬁﬁl‘ldirﬂﬁfged herein).
count erions, suc sodi u i om
S b ses ik Rt Wit o e o
(REE) soureer v PRERONFESiTigant aqdfoq sm%%?rg' s a smal | .

Vesi ChenGRRRECSVITEE" Mitiplisedpolypepiits hofng ke prmg smino acid sequence as a
%?‘-ﬁ Qerglgeldlﬁ%fn r:zas.'rur‘él n!g) hor%tnﬁ %%Eeﬂ&t\&ﬁb can'PbisGidted o mARGE bHcarf va lproduced by

such as an EGFL e I~
aqq@rrmwndm &vrl@%*ﬁ}me'b The {§hve seaRce %@90%0999% °m3§sf°“ turally
tobv@rrihg POAGEHEr setketed consten) ay exprebying dunainreqgener). |ngyrel}y occurring variant
f&&{‘@g ' %nau%élﬁgphééé folnR) dnfl Eat&dlrﬁbéémargraﬁﬂ@ Qdiid of B VEGF. In one

b . . 815 &)
ﬁrlg?og]nﬁktt%gmwg%%uor&%?nér& ﬁF‘EP EF %?nc t?{i five o§¢n ﬂ@tfx'm@ %gn ting of 121,

[Ded, 165NK$9, 27A196 tnanapeid Yegiduss msmuv@n mrereeé?r w@fﬂa'r\r“ﬁ’ S paten Nos

fls\%% O and 520054, in PCTVAESHEatiOONY, PRETHEI1001; Laung ot N BGcq461 964309 (1989);
e d her native sequence VEG- and

dVﬁ% e 6&%’ Eﬁgﬁgéfurther defined herein). 30

The VEGF pol ypeptide may be isplated froma variety of

sources, such as from human tissue types or from

anot her source, or prepared by reconbi nant and/ or

synthetic nethods. A "native sequence VEG" conprises

a pol ypeptide having the sane am no aci d sequence as a

VEGF derived fromnature. Such native sequence VEGF
can be |soI at ed from nature or can be produced by

Y 1 . " o s ——t .
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35

enbodi nent of the invention, the native sequence VEG-
is one of the five known isoforns, consisting of 121,
145, 165, 189, and 206 ami no acid residues,
respectively, as described, for exanple in U S. Patent
Nos. 5,332,671 and 5, 240, 848; in PCT Publication No.
WO 98/10071; Leung et al., Science 246:1306-1309

(198 39 e veV’éGF {36 4cHiBRADe1d B Biding at least
190 -l e 0

vari ant ) eas
al\yE@ﬁ%ﬁﬁqfeﬂ?gm lFaaélb%&s&elfl?rﬁ béf)a?gasha(ggut 9d$ @\gﬁ n'@g: p@?et' b]\f Gl 1.f
NG, BBOrefdpiblyfadeastiabopt % aminp acid seyenge 1d@5%w1%? @mno a.cld sequence o
aﬂz{uﬁi £hakh Veaé haAsIraRRM bolfRfGieser i, formpacepVEGFRIOAtpYdes wherein

| east out 5 er ﬁ@ssssvﬁh’mm one
"@"8“/‘“%%1"?1‘6" "é@f"d’d%eéaﬁgedﬁ%g Fé‘%’ﬁt aF ?’%/ﬁ\% %llor%%th%an amno acid

meeduertbdmeifs, ofshemetive spgics®quence VEGF. Such VEGF vari ant
POl Y pRNkustSidinti (cithkesmificniid brisdidareid) foANEGE igsistrpinessing &g same

DS o B Als IR B0 Sty i onhicas st

eFet e and/ or C-.ter
W@Nﬁt%f’f@ﬁgﬂo\“d“"f?é ] “?‘H{"ié?’l?aﬁ““bag ! ﬁqup %Sh? w?f?ea\éﬁlat |a€%mg°mm
sequence. The sequence identity (either am no acid or

IITe Y pﬁﬁg ghutRlinvidiEek 1S determined using the sanme
l~glpproc’?\c Specifically described with regard to EGFL7
SlmIEﬁ;F , the definitions rowdedfor aI L
ant absRGHLE genf onfxaps| 2 pecrefer] t y 3 evplutionarily

RRkrkdaOHe Rfinan Wobd sapin) ayinb ecidéeBbneafBa iugug llfhges about 779%, 47% and 43%
h%r'%u"i‘ dnﬁ Bﬁtg o % (:D(ﬁtnl&Q;Gﬁs Eﬂf {1065V fedg @xeabtius ThdvR; SBQ ID NO:3) and

mﬁ%@gﬁgm SER B}Igﬁe A 1ESPES vc1y3 SpcliEg%Pﬁlg?qeﬁ coﬂtmﬁ?ac\s{gﬁﬁl ?eq”nce, an EMI
doxnaih atbliOFteminky (EME dnrsie Fsweseknt iy ﬁ&\’?"ﬂ’dﬁ’d”?’&ﬁf’%‘iﬁ? proteins

NIEin RghAin /g&m WREGR), Rl byDwiNB5ELke Séiaaine s1d a locite sfigne rich C-
47% ang(lc}J 43% 15 homol ogy to that of the nouse (Mis

d. SEQ ID NO 2), frog (Xenopus J.aevis
NO. 3)Nualﬂxe|acﬂ:m¢ pobypeptide (EB&FHI%&IF%S%(? ﬂl IB Z)hé‘ﬁgml Qouse,
feRspPaad tevatisy EGAlTemmtheidAeqpenods aie nrovéndtaaﬁﬁﬁlsmal% Infpgpectively (see

?xguge UGH CRie ARadEbNA ﬂﬂﬂﬁhﬁh thoﬁlbﬁudﬂs&ﬁnm) 13 yovifeM SROOTMNO (see
présent 1n.a

ar of extra o niques we
Bigue\B). Jthe ao]w%%og:rcﬁ ; nv%rfmel L &iéa | chetble @ﬂwﬁtﬁﬂg)&a dard techniq 1l

I n_regul atlnd cthodoloy
et e thos)skilleds thepytesish by for PG DRiAREPN ST .

| eUCi KigesBtthuEeks forEGHLTCke: KM_(16215howb sapiey ﬁ@ﬁm'@sm)cmgmm
¢l :qmsauriusEB bAGmIRLEGH! Ghali), #SEdraT s e mpses@ANGO125),

P s W@g%ﬁéﬁé@éﬁw e D S
M4030652 (EomioiSapirng), NMA82922Hmgamuesculull) . The zebrafi sh cDNA
(W' t hp.@%doﬂlm.ﬁmmﬁonloﬂ&mnmsm nem&)ctnmsl)pr ov a ded as
I n t h@eﬁ?egagtér%fl%o%alsoe OIMpasses n)cthgd-gla? %Iinﬁ@% ﬁ;@th ﬁﬁfymh

vern obt al S IE %d etheeffectof
izt apheince whmm@@%@lafﬂ"lw B (o QLR e
B8 7a4ntag 6] BBSLT dpiists @ﬁdalﬂﬂoaﬁts dnydbpoiradimedio pOHFLE W@éﬁﬁ"ﬁgs‘“‘eem“g

a8saYs P Qesiphed & cdhipbilaey that B or Efiplex with EGFL7
W%W:}ﬁ£§ﬁi% Sa i“%%_ 1'}:_, C?:IAG& 15@?)%&%1#&131‘0&11}5

MUS C UBidall iwddegiisrdeniber ) | P_AAZ37135 (rmus nuscul us
TANCO Z)motec Glthel R AU HERT lagonidMEL B)tagoANE @ B0 be

(dani o rer| Eqf | C synthetic
pERly o Al P PRI AR & %%ggg pniets
Rrsa@iar mbigaiv compduidgied pipfides Fowest, fpall HB’&?PFB&{“&T” Frogspt mEgeprAe e
Rftda¥d thede Bus THRenRVeRBARGS of sHNIERIécAISs sed coiomevialip Aodabls ensl a wide varicty

tEOdS O k&h G ”%S&Qe%&%gxgwtes’fo}ﬂ@audeéaeu&@ose t hat

e Bree AifARCe “She "or nore bi ol ogi cal activity of

EGFL7 (agonists); or inhibit 9% reduce the effect of
EGFL7 (antagoni sts). EGFL7 agoni sts and antagoni sts
are also referred to as EG-L7 nodul ators. Screening
assays for antagoni st drug candi dates are designed to
identify conpounds that bind or conplex with EG-L7
pol ypepti des, or otherwise interfere with the
|nteract| on of EGFL7 W|th other cellular proteins. 35
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Smal | nol ecul es may have the ability to act as EGFL7Y

agoni sts or antagonists and thus to be

therapeutically useful. Such small nol ecul es may

i nclude naturally occurring small nol ecul es, synthetic
organi c or inorganic conpounds and peptides. However,

smal |l nol ecules in the present invention are not

' ' m éaﬁ&iaate%dpbﬁa%@mﬁ s}raﬁmgommaa RBlests hrt [yeferlilycidentified Grygip 4 assay that

allows qorettnevap&bd%?ﬁcglgaw otenn%l mﬁulﬁ@f IE@ﬁ_J%ctﬁft‘)d A’i\ eWrrﬂB of such an assay is

2 groteie-gnatein binding avpy glggmné]‘abe ﬂPlBtp’ Oftq‘féar’&'ggtf ?tlgﬁule to%mg Fo an ESPL'T receptor is
mGRREH Bk GneEebple, &g Militdf catidaptotegin nosntcr@mﬂh Eﬁ%‘%’@&‘f‘%‘g an
Egﬁﬁ pr %¥%Q§bh&i|dent|f|ed first in an assay that

rapi d jdentj tion ) mic
o UirapEsE e PGP pOR R s e BREE Y B, abéf“ﬁ’ o
oftBRdre bfShe bidlopitadscavities pi RSIFET ﬁomxmens@:alagtglgwlwrgqn priheir ability

toquujzel I‘&Iﬁenqaontop&d&@ﬁﬂ béﬁ@kcﬁ‘prdiﬂa*e Qiduthelislicell soivivel, & desaibedBGRarples 2
receptor 1s neasur.ed. le, the ability

lo 4 5GP
ant3 el of tpnduse FHEPERTTp- &L ’f 0 | nt ertere wih
to a apotfecyEbadimes epllapolepule BELTAR gAYt Fﬁ‘d&“g%r fei? “"E‘W w8 it
EJUPB% Hﬁﬁbtbmlo‘gﬁa bdtivib@lofEGALR ThEFalcinddlgorimpeugd :ap(@tacted with BGFL7. The

btoﬂ) acfu'rne% CEEE? |s Eheflekskd. Bfn &n@ enmotmn&xt (h©4bRityE thEBGHLT of stimulate

activities of £ éma
enmth@@weegolﬁwoge Petming: ff"cff‘“‘t"f'fé‘ & a%“‘ r“o‘{"‘“%"?%?'! na‘;m & i ment
dRability HRieFHGFDNto plometm chdothwlid! ioell| surgis! s gem-lf.@@défpm

Egg}%%tBh %l cb)ﬁ;!vourﬁei lhenﬁﬁéﬁ ¥ a\( adtagorﬁhﬁwld:&% fbi(ﬂbﬁ&l acn‘se )Qﬁﬁﬁjl-g: inhibited.
el O 0Ll ni I A& itBS addh thie Present
exanmyPEPAnds WFnsRed 23 n n oF % aﬁggﬁ,ﬁ b

odi nent, snal

miwmmoaxmm%ﬁﬁweﬁmﬂ%b%‘?%‘éﬁfW1 ed by their
abi | IsEﬁéejﬂgabsﬁﬂilﬁblpiotmﬁlﬂﬁtﬁtemﬂﬂ@WLf he bi ol ogi cal
activjti od%ﬁ iR ﬁiﬂﬂ:keﬂﬁioﬁs ey BP@iplogledife identifying

cont ac{e ﬁ E{# ¥ Qf ;h& .
e nﬂtﬁfnm R
mmmnm E@shg?mmdmmmma@s@atwaw@wa#°’6@1"}““°Pf°°1p“ﬂ on,

fifidan Itlﬂﬂngli Sadifl Gchibhgrapicrluesanikntly amtebe et
gé'%gngu?h %s tl]enE 9 LJ&%&JM%QR%QL Eﬁth ﬁr&&n. aBldbietditivarive thereof, a

ot hel i al v
Réptide paiesgending fodnd° TRk pfeEst g 2 8§1cpf° &4 ““’““ ”Qé“’“ °§%GFL7W
A commdmyse mmedwmcmm@ m:@h@mﬂ?ngﬁ%é‘?%“f gen
?:E st %&@guﬂ&&hx&éﬂ B@FL7EGbemeibbdsinalidepiot agiuple, Boing oxprrgiion
entl

libsaaigs, {04 mERRPEr s%lﬁ{g%w n | Stgcﬁm ue oﬁn%@ﬂ%bﬁ% of A&@lyhbhlﬁcs, using labeled

e pr €&ent  rnvention. For
Hmmnﬁﬁmmﬁiﬁﬁﬁﬁantagonlsts may be used to treat

canc eA méﬁfuﬁﬁdueswpraaﬁﬁgﬁctﬁﬁrn Yol Obeaivlsyblichraitteni, istespribed in detail for
\éIVIPt 0 ﬂn%?n% Pot ¥%way o{y%gtat?olﬂ b@sb;l-,rﬁorr d?{hlsgﬁteﬁcﬁislbﬁh@ described (Chien et al.,

eracti o ech (Palo Alto,
beto il o T4 OSSR F RGP RGIALL R ALE Borh Obrteh el Al
bwj. not limted to transtnenbrane or intracellular

pr ot e? Flgg,ig sdeif ggtg,g glasnyustmb cdnégubiefl thaf¥iiEdg twb ybrid proteins: one
traditioha

et ho Gon actival rotein fused to
elemidaensists gt '%‘E‘?"B?ef 31"?‘}8156" cros s'ﬁgmﬁﬁamh g%%qnsa{p on act ﬁmr Zn::e o::er
@ Guclpuits feipsac PrPIMRIRGELG P agplasP ¥R PSSy °félﬁ%?f&tfw?“ 51 €
mm%lstsgf duQ&iﬁﬁds Edtodip@le @bidGiptidh adtivita pelcie pcumplﬁlomam fused toa

» in i 3 ibrary.
f:laqq\ eric%dﬁlg%i?fn v 81:0%1’n¥1§1’ch lga]bﬁbgv,':l%lr G éﬁ%ﬁgﬁﬁh Gyt BEx cBNA library

a Sso

erlvatl
mwynmrdpre@pfem.phgm@ B9 BV oY PR € i offe yeas
TSk S haPmylh 665<Pisibe 15D EnRind EYQrta eme (e FBDor 1@4’-) “E@F Lwla‘%mgm contains
Net ho Scittidne dafinot d3@vate transeription of the
§PﬁﬁF?@H€3ﬁggﬁagﬁ?ﬁ%%%g?%%ﬁﬁﬁﬁﬁgenes t hat encode
proteins capable of interactifgg with EGFL7. These
met hods i nclude, for exanple, probing expression
libraries, in a manner simlar to the well-known
techni que of anti body probing of ).gtl | libraries,
using | abeled EGFL7 or a variant thereof. A nethod
that detects protein interactions in vivo, the
t wo- hybri d systen1 |s descrlbed in deta|I for 30
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35 a nucl eoti de sequence encodi ng EGFL7, or a

pol ypepti de, peptide, or fusion protein therefrom and
the other plasm d consists of nucleotides encoding the
transcription activator protein's activation domain
fused to a cDNA encoding an unknown protein which has
been reconblned into this plasmd as part of a cDNA

r%pﬁr . %c P%E %m%oghﬁ] Wbﬂ@caﬂ‘ﬁ%aﬂse ftusek Adprpvideaexivation fudktion and the

rary are transforned . of the
af#é'ﬁ@f dorrgaetbﬁgfaaml&eéagsedté%?} l%ahzc 10 gc::i:lQact:ogsn bcilgllin%élgs Cﬁnte LL}ﬁ&l f th

tﬁ@lﬁrﬂid peiteing en@stifutes the fon@BSI ag vaqoggezsm A Eaults in Q@M 8?96 reporter gene,
\{;;?cgl qaccfé@ﬁ{aﬂ'aﬁaz f&@ue&éaﬁtef) e pedadk. pt i or;afCt i vat or" z

> hybid ! r e a omam ibraries fo

acti \quéro beg(h?g?? (B'trelate!a% t;xodg]ﬁér n?asa %1 f3 QQ&! e libx 3

ion o 9 rep
(Do Bk OIS SRFe5s TR P B R POt P T iy morL7
&J 1R\ikel 8 tRGhiL prd gr@mfumgencmﬁn ReINA daguencesitei fused tp the DHO saspdipg an

btgoln C%n%%hbp%‘: thyﬂrﬁ%ﬂlﬂa:lm;génhﬁodmtﬁmdtoﬂm
S ng sjtes. In

teractio carlsthan
E%Pip@sﬁ?‘b%’eﬂfg“ﬁ“%wtﬂm TP ST un(r;:itm9 ona‘F‘ act | vgﬁgm
d&EﬁEﬁbﬂho&rtﬁht expsskie spictar gmnep FesaAmpk. aa not ieray eiigigtigp. & bait E0FLY
ENEmencilh. Gk dis 684 Bk Harkby caitBe cREGIANo € tortsivd thewiiorangetionally
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to peptides, antibodies and fragnments thereof, and
ot her organi c conpounds (e.g., peptidom netics) that
bind 35 to an EGFL7 or an EGFL7 receptor and either

mmc the activity triggered by a natural |igand
(i.e., agonists) or inhi bit the activity triggered by
the natural ligand (i.e., antagonists). Such conpounds
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may i ncrease the accuracy of the active site structure
determned. 25 If an inconplete or insufficiently
accurate structure is determ ned, the nethods of

conmput er based nunerical nodeling can be used to
conplete the structure or inprove its accuracy. Any
recognlzed nDdellng nethod may be used |ncluding
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Finally, having determ ned the structure of the active
site (or binding site), either experinentally, by
nodel i ng, or by a conbination, candi date nodul ati ng
conmpounds can be identified by searchi ng databases 35
cont ai ni ng conmpounds along with information on their
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prevention, or alteration of any biological synptom
Assays for conpounds that bind to EGFL7 Systens may be
designed to identify conpounds capable of interacting
with (e.g., binding to) or 35 m m cking EGFL7, or
capabl e of interfering with the binding of EGFL7 to a
cognate receptor, binding partner or substrate. The
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pre-|abel ed, the detection of |abel imobilized on the
surface 25 indicates that conpl exes were forned. Were
t he previously noni nmobilized conponent is not
pre-labeled, an indirect |abel can be used to detect
conplexes anchored on the surface e.g., u3|ng a
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solution, and a | abel ed anti body specific for the

ot her conponent of the possible conplex to detect
anchored conpl exes. Assays for conpounds that
interfere wwth EGFL7 interactions 35 Macronol ecul es
that interact with EGFL? are referred to, for purposes
of this discussion, as "binding partners". These
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subsequent to the i tion.of t %IDEQEJ,,Z @linvolve anchoring either the
OB PRRFFIY™ pREFTHErF™ ?fg'ﬁ'fmrgoﬁw 'F Sact |I%'n t u?se%ﬁr are, e ol ma at the

FORLL balieihding 1attess pnte #relid Rbsp e GRS e

A \& the feRABR 1 RRoRfcodkae aphtizxestidydt cpied put iR d hcp_;é:pba?e gllheat

e hbihggr'd 0% oh@ﬁéac&xﬁs Jml[‘t%%{i@{o%&le gifferdninfofrmtioneboupthe eyfnpounds
ex in t

B € ot in itfol)&n be identified
he@areqtqdoFPr PriRRRIE: Fo8F CRIRRRA ‘ﬁ?‘ 15 ‘é‘ qusttg%gmmgun . ent

ty Béhiaizets réaktiat in16 ptweeﬁhq}@uwatﬂi‘“‘ﬁt ieep PrcaOdiag U ipsfsupspace to the
b bk (236 1 or My it BOFIIT ! ihvbcs vechirling parthyrnlforgively, test
partner. dAddl L onal | YoexesGYTRY nds QiR ke tindWg bdhbtamts that displace one
<omRERT R VPR coptpiexes & nglmFaﬁ el te&o &B&H&gm@gﬁg‘ ikture after
i G paiporE@Ffrom ‘E@P@%“W‘% %‘gd'ﬁ% conpa to conpl ex
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i n advance and stored. In order to conduct the assay,
the partner of the immobilized species is exposed to
the coated surface with or without the test compound.
After the reaction is conplete, unreacted conponents
are removed (e.g., 35 by washing) and any conpl exes
formed will remain imobilized on the solid surface.
m{féﬂ&hﬁﬁ&ﬁ&to&d&m chdm TR REHMBAE0fes ConPountstverics phibigicomplex

surfac she gqnunber of mays Wer e
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the mcgctapw@u@ﬁmmrn b feitsiee %fgfasvg')s the-ppjgunt <§ o f‘ b G
ab@fided S ghibifont-ipabse by et segossiiltidibitianiofdtie dntiragicady Hpest eapnpound
@ﬁ%mﬁﬂﬁ&kgﬁeR&ﬁﬂ%&ﬂ&m&&ﬁ&fr”Ed CO”D|9X will result in
Q

hD

enerati on a Sl gha m: th
., Attt S B PR P gt ton it e
liQuitin ibeabisegienf hé aoecbglutqtmonaawme@aﬂap te FRPENNF £ be 204 cither during or
aiﬁgﬁnl:&)ecﬁey Sk QRW&AH mQﬁctPT]ﬁsﬂﬁit&d cdn €Hen benmddiolthe Ziatrhione-agdFese beads and

u eb)é atf%al ig W w% yh ; & LtQﬁnﬁlﬁlﬂg OB intt R veenBRAL A the

ransre e
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bi ndi ng partner can then be ggdded in the presence or
absence of the test conmpound in a manner that all ows
interaction and binding to occur. At the end of the
reacti on period, unbound material can be washed away,
and the | abel ed nonocl onal anti body can be 25 added to
the system and allowed to bind to the conpl exed
conponents The |nteract|on betmeen EGFL7 and t he
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after the species are allowed to interact This m xture
can then be added to the gl utathione-agarose beads and
unbound material is washed away. Again the extent of
inhibition of the interaction between EG-L7 and the

bi ndi ng partner can be detected by adding the | abel ed
anti body and neasuring the radi oactivity associ at ed
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30 rat heart nuscle cells” in Cell Culture Techni ques
in Heart and Vessel Research, H M Piper, ed. (Berlin:
Springer-Verl ag, 1990), pp. 36-60. This procedure
permts the isolation of adult ventricul ar nmyocytes
and the long-termculture of these cells in the
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knockout mice, by a variety of procedures. The
subcutaneous (s. C. ) space |n n1ce |s very SU|tabIe for
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Ani mal nodel s of breast cancer can be generated, for
exanpl e, by inplanting rat neuroblastoma cells 30
(from whi ch the neu oncogene was initially isolated),

or neu-transformed NIH3T3 cells into nude mce,
essentially as described by Drebin et al. Proc. Nat.
~Acad. Sci. USA 83:9129-9133 (1986). Simlarly, aninal
LSS oftlr L RFAPEGE: histfiedTer GFaRADEptklof paSSA iy Such

col on cancer cells in. ni ce,
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need to be carefully nonitored, by a conbination of a
nmor phonetric nethod and flow cytonetric analysis. 30
Furt her, reconbinant (transgenic) aninmal nodels can be
engi neered by introducing the coding portion of the
EGFL7 gene identified herein into the genone of
animal s of interest, using standard techniques for
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The efficacy of antibodies specifically binding EGFL7
identified herein, and other drug candi dates, 30 can

be tested also in the treatnent of spontaneous ani nal
tunors. A suitable target for such studies is the

feline oral squamous cell carcinoma (SCC). Feline ora
SCCis a highly invasive, malignant tunor that is the
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Anti body Binding Studies The results of the
cardi ovascul ar, endothelial, and angi ogeni c study can
be further verified by 30 anti body binding studies, in
which the ability of anti-EG-L7 antibodies to inhibit
the effect of EGFL7s on endothelial cells or other __ -
cells used in the cardi ovascul ar, endothelial, and
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that have been identified as being stinulated or

i nhi bited by EGFL7 herein. Such cells include, for
exanpl e, those set forth in g?e 20 Exanpl es below. In

a different approach, cells of a cell type known to be
involved in a particular cardi ovascul ar, endothelial,

and angi ogeni ¢ di sorder are transfected with the cDNAs
herein, and the ability of these cDNAs to i nduce
excessive growth or inhibit gromh is analyzed. If the
cardlovascular endothelial, and angiogenic dlsorder
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Thus, the detection of a specific DNA sequence may be
achi eved by net hods such as hybridi zati on, RNase
protection, chem cal cleavage, direct DNA sequencing,
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Expressi on of nucleic acid encoding EGFL7 may be

i nked to vascul ar di sease or neovascul ari zati on
associated with tunor formation. If EGFL7 has a signa
sequence. and the mRNA is highly expressed in
endothelial cells and to a | esser extent in snooth
muscle cells, this indicates that EGFL7 is present in
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Medi cal Library). The relationship between genes and

di seases that have been mapped to the sane

chronmosomal region is then identified through Iinkage
anal ysis (coi nheritance of physically adjacent genes).
Next, it is necessary to determne the differences in
the cDNA or genom c sequence between affected and
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25 bi ndi ng domain, the other one functioning as the
transcription-activation domain. The yeast expression
system descri bed in the foregoing publications
(generally referred to as the "two-hybrid systent)
takes advantage of this property, and enploys two
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Rab3EPABbt HRitkiSs @PbcdES snall ogaandindagnit mplenlep paptidss, psippeptides,

g‘:ﬂlpensocgndégs_z%?g rgg%'u%g &Plégih?? Mofcule§; Qe {nhibi¥ e éxﬂ‘@ds:bﬂ dnl/Bihctivity of the

d, such as by radioactivity,
§ﬂ§%¥¥ﬁ§%“%he nunber of EGFL7 pol ypeptide nol ecul es
boundMb® siebifi: exapepitontentiaantipenivsiid¢ 2 ofigorysieptidp Batigds to the fusions

of 1&1&9&1}&1}{@%& gL RA, iR PR N ﬁhbodiﬁlﬁoﬁﬂﬁﬂ wakoutTiftatie,pely- and

encodi n or can be i dent i f

mg?oﬁlalag %R‘i%'ﬁ?“‘f Egle\fohy aémcnfs nl%lcl ain annbi%gtdaﬁg %g%g%ug&iﬁs. andb )
ebimeriobemiizghvaiopafinvPiragtiasie oFERerSets tih e hues peiechps gad antibody
Shgmekhed! F A1erndtivéry, Qb@:ﬁﬁﬂl Sntagdhist AyBEA closdl{ R)ateCivatgin,dur eXample, a mutated form

Prefer ' \Smbiti R VRALRRE the action of
) AR O S0 T b

ﬁ@?ﬂbn3|ve to EG-L7 and a cDNA library created from

this RNei ptesiaMiGietlantaginidt ipochtensa RNAIg BB Atconstricy praparpdusing antisense

%@@SJ \L{Jﬁreoer gl‘i Dfdense ﬁkh St BrEdhol 616 adRAS bidcR SR SHe \t@nslaton of mRNA
ranstected cells that are grown on gl ass

slides are exposed to the | abg) ed EGFL7 pol ypepti de.

EGFL7 can be | abel ed by a variety of neans incl uding

15 iodination or inclusion of a recognition site for a

site-specific protein kinase. Follow ng fixation and

i ncubation, the slides are subjected to

aut or adi ographi ¢ analysis. Positive pools are

|dent|f|ed and sub pools are prepared and

Y T Y, 1 ., . T - N 1




10

15

25

30

35

40

to screen a cDNA |ibrary to identify the gene encodi ng
the putative receptor. 25 In another assay for

ant agoni sts, mammalian cells or a nenbrane preparation
expressing the receptor would be incubated with the

| abel ed EGFL7 pol ypeptide in the presence of the

candi date conpound. The ability of the conpound to

bﬁggh%&%gg 9 far f?ﬁlzﬂ%ﬁ D §re¢emn§ Es]@l@ﬁ) krfhlarfo R UA ftisehdd @0hnB10gy can be used to

os| t 19 he
C@%ﬁoﬂgemg??ﬂ?"é"m“ laflﬂlél qnga}tlon od c&lsenseli)NtA Dé RT %ﬁ%&\ g@?ﬁ gglfgthods are
tias@ britdkeiing il atphlpuetledtilath DHA PORNA. Faneximplti téess codifgoriop pPi%ni ¢
@r}gucie&faé QaRhE, vfim'l SfodikAfe, maﬁl&mGFﬂBﬁ»]yp@hﬁspl‘wpﬁ pded @ @sign B(untisense

% @%&gégoﬂ&gg %om al% ;{T';g 4(“%@%%}4 |1nqﬁngtht A 'D?hlégg%bglklcgnr?e z{s designed to be

@uplpnygntasy tq;fregqugf the Qveg@piv@éﬁ@nﬁ%ﬁ(&p e %f é“’ Sljécl. Acids Res.
@00 CotheyRfdl ESttehdd 416 QBN DS Yes ed dhCkigate2H 11360 (1991)} thereby

lI)otLVlmglg%)tyﬂ(li cﬁ&“ gﬁ thL P‘@J““Eh %FLP "I qu‘obﬂﬁémmﬂ@" to a portion of an RNA,

In w

Loyl I
ﬁqunatbfa feaedn, mpaRs wuﬁrg:e hwn* ﬂg‘»ﬁ:fnt F‘T"PFF f“g E-Y aﬁr to hybnchae with the
FIOA) G@ i adtabla nmebndme@s-aﬁ@uﬁﬁm@%hy@mgﬁ@ﬁm a single strand of the

p,ngleA E'Eﬁjnﬁ b@t% @ﬂbﬁﬂw&uﬁ&&hﬂo&t diaﬂkyiﬁh}@d amé abilipyckb mydridize will
%‘?ﬂfi g%&ﬁlg'g r | ]gﬁ',cg:rn lcbnlilerm gr ,Zn§ g:e Yeﬁqﬂis df B Enu&txse%&% acid. Genarally the

unan anti o|
famedr therybridizidy nuckie a‘gchéiﬁtﬂ?,“’ b‘ﬁ ‘t“é‘P“PFB‘t‘ W’éf ‘F till form a
Mtca&sml(&hpma,ys therai nay B3 Sy skilled nthe airt gan muan a toieoble degree of
r?u)égmtb use %f t%'&ﬁ ?df.u'gg tghetcgrnne%: n{eﬁmé Bhit offif? Gﬂﬂﬂﬁhﬁﬂ@&ﬂpﬁdﬁ €The
réceptor bu arts . no b
e ——
IGFGFL Hmttisen® R Dino,iNguraghens 168 ALY Oliggdeasynx 19 Antisense Inhibitors of
%ﬁﬁmnl@k@ﬂosmuamﬁﬂ 14d8).t echnol ogy vvher e, e.g.,
an a I’LHGS SE OF Shticfe @% ﬂl%‘{ig A &%&Eertc%u%&%kdmvaﬁvcs or modified
direc y O as Joublers ?i %}/ F‘%brligl Za*tpxgoasemoiety
VecnB g, 08RO eI SR %@ oljgprieeif P Rof s
ARirin®RO SR piogbaietatibey, foammple, timpnvesabiliy of thamsfecye hvéﬂdmon etc.
%}ilﬁﬁﬁﬁe&ﬂl Inwlgéﬂﬂbotﬁ& hp?én@cd bs¥uch QpBFktids Q). Bt tafpering B@NSRreceptors

Wi g b roc. ca
"Hﬂ)r X Qgeatr fatéptbtgF §WEP8T‘ %cg%ss Lasnelg men%ma(rse% e ﬂéﬁ%erog al, P N:ICLTA o,
Sot.dhTA. B6:ESEHESSE(1980) EpmrisTersotls Pigh Neft Agar el %Gﬁ%ﬂ@rﬁé%il?saé
SRULHBHIR, WOREADBL0IBIRELE Dedelfier IA1988) @r thiidod-bigio barfire (ste) el CT
Qfenﬁlgahgn’ %05’9713934 oé&blgﬁ% 'Agﬂ 25 1o58]) wbﬁcﬁﬂﬁtﬁktggg%leavagc agents (see, e.g.,

ORUCT €0t | m about 10 to 40 bas
K o SoRebNA TR LA GOPRT P B G B Foat g A/ Ss20.50
o). Fodiesl fie dligonaclqotidyimgnbegpnjushied tgm@ermww@ﬁ a.v;pnde, hybridization
Hg@egeﬁansﬁﬁhﬁhrhgénﬁ, frhrifof aﬁéﬁl Hyb¥ridizatfof? Qiggeked Cle¥hge agent, etdNUC L
’;\Z Il dz glgea% @gﬁa}lgonﬁzeotgdl may %omgg@aﬂ%\(m@ Kno@hed bas§&bn€tg Gfiich is selected from

| ence
1 90U iycludinp byt e mitef oSTWPRPYEHH SFORTWRSl Sp‘th}"s’ﬂfa‘a‘ng"’i’%‘é“’ﬂ
RYpRsbihieé, Ruamak, abhlcfosin, Seguayhodoryigehy) veavibrftcarbaxymethylaginomethyl-2-
rﬂnooru}l&u% 8&:0%& %ﬂ]}o%n@tﬁ lﬁrﬁ:t] Qiﬁﬁ&gﬁci@ bé@ﬁ%&lﬁtosﬁ@aﬁﬁe fosine, N6-

quente I clen tarity
ﬂsepen‘yralaﬂeein% &) i’lﬁ’a'f‘l’Fe e n%?‘ﬁﬂ“ﬁ’ﬁg“““‘“‘t a "(r?"evp“g‘iﬁ‘ F
|nﬁ&t1§uﬁmmmetmzﬂcydomkﬂ metiloptasird d¥-adening. I e wewnied & ¢

?%xnﬁe&&lﬁ%ﬂ%«ﬁéﬂ[@ﬁﬁlﬂn@l’;letﬂyhﬁﬂnoﬁi'hlﬂl te-DOMNAndIRYbedsine §'- be

Q - acid
e S CR i N R A “@%engﬁ'*@ﬁﬁ@“‘%%‘fﬂ%ﬂ :
am vobvpotnrensudquiatiy qnametmoqy@wgﬁwmf&v‘ - iowsih 7 gy, niourail -
%ﬁn%l@ﬂa&l @&u@-oxﬁaﬂ@gcahﬂemyles&h @racill Samgpedtic hcitHv)t‘l?:bﬂhyﬁja shiopvgeil, 3-(3-
nuc s with an RNA it
gé&tcaar%ﬁx o “'iaﬁ?{agpfs g’fﬁﬁg%gﬁgﬁi@ﬁdupl ex (or
trlpl ex, as the case may be). .One skilled in the art
can ascertai n a tol erable degfee of 15 m smatch by use
of standard procedures to determne the nelting point
of the hybridized conplex. The antisense RNA
ol i gonucl eoti de hybridizes to the nRNA in vivo and
bl ocks transl ation of the mRNA nol ecule into EGFL7
(antlsense - O&ano Neurochem 56 560 (1991)

o o - g,

o o o o -, o ~



10

15

20

25

30

35

40

in vivo), or agents facilitating transport across the

cell nenbrane (see, e.g., Letsinger, et al., Proc.

Natl. Acad. Sci. U S. A 86:6553-6556 (1989);

Ivemaitre, et at, Proc. Nail. Acad. Sci. U S A

84:648-652 (1987); PCT 25 Publication No. W88/ 09810,

publ i shed Decenber 15, 1988) or the bl ood-brain

bar r | Be afts@e, oligngleptidP@mdy alsPddiptieat leastond\oodifiB g hoidtBklected from

By gl)ﬁpﬁﬁzﬁ.dmfm ﬁolt nm?.éd to-haBifbke, 2 hwaiagah&@&}hﬁ&c Ghd gy ed

cl eav

Bi oTe@gﬁ PO %i ’?55‘8“’?93?%3%'(51@‘%5“5‘*‘*’6# ‘ﬂlf"é‘?sé‘dfaéh"l”r@d‘ﬁ"'d phosphate
Bgnresciford éﬂm éle goup cohisting PiphoyphoRGDate, 5 pigBorbdi@ioate, a
{atib&ﬁ&iraudotthatetah;h&prﬁﬁﬂhdaxt R ho@AhbrﬂﬁnH;HQA @fa&thﬁbﬁosﬁ%}{a@% alkyl

ed .t ecul e, a peptid
ﬁ"y%’h&%%ra?“u oﬁm ma"alog%‘ Poss-1i nkl ng agent,

tran slﬂ@?'ﬁﬂoﬁ'gfewbodlwmq atispase pligenuelectidpienm e chonbrivaligpyeleotide. An -
&gﬁ&tc pligdinkleotidOforhi3 Speditid doﬁﬂ@a%ﬁrd&i Hyaﬁmwm oeﬁsunciﬁmgwA in which,

eatla one nodi e | et
ctf’&e a?1omet$’ Stn"'d:reou I? %ﬁ' ﬁ'i"“ﬁ’ﬁf%i Wf‘%‘f‘é’dz{ 45:6625-
Bﬁ“f ﬂﬁﬁi’woﬂwabsopude@dms e?rdlcmﬁwlﬂpm“@wml (novenst deNdcl Acids Res. 15:6131-
5t48 (1887)) oR &€ éhimeric KIYA-DXNA Riialtigit@lnoué 204 FEBS Lest. 215:327-330 (1937))

4-ac %I&LMLOQ Bthe nﬁ,,,,(ﬁﬁ,ﬂ;{-.%}%i yymﬁ%l{z%?q sxgu}?jgrlél YL Bodd BGH ih the art, e.g., by

SCar boX met h am nonet

ke iap Fyaﬁfsmrﬁyfw g pogpescially fvailoble iy Bigsparch, Applied
Bleqyacn&egal Aa:etxm_x}ds.q»u@pimoﬂneatc pligomiblengides M@y be synthesized by the method of
StER) RN U@BNA&Q RE 1‘5@209%1‘95@; m&%gﬁhoﬂﬁe oh&onﬂfﬁ’JoM éaﬂﬁsﬂréﬂﬁed by use of

uani |
Cone] o8 BN pOARE Ly (e X PR M A 5 P 850048951 09890
NG - ad]élﬁ Pl}g@mcqun\ipe ppa alsche delivered to cells sych that the antisense RNA or
DIRA tuyy te eipressaih: Wyd toiinBiBit production of BGFL7, When antisense DNA is used,

gﬁ'g&ﬁt - aRele) @%Momaﬁetn]gﬁsﬁﬁ%%ﬁénon site, e.g., between about -10 and +10

mannos

%é"l’%ﬁ?&}ﬁ@# 9‘15 ﬂ?‘l&‘t?ﬁ' are prcfifped. hoxyur aci |
2 rret"lf\’yﬁctlﬂa RBA N@N@w@mwwém feest about acas¢s4r5ensahyaamem bgses in
18 ihChbout 5) baseW bkigeR X161 20 easesmssaigmmus@@s Hases i use > b330 bases in length,

I aC.I raci i
a%thEB %%é/g %?l%rf Q%mt% U%%e, lYanlgéC ol %‘Jar 25 ?eh%h P sSH 3 ieggth, gbout 53
tﬁﬁf ﬂ)ﬁ“@éf@f’t 60 B3sesdn an_ggx a(gwgscl:@{cf inleggh, aboet\%) bascs in length, about 75 bases in
Iengtirprbiny 80-baset in ieagilr, aloit 85 bades (r3end(, about 90 bases in length, about 95 bases in length,

M[@bﬁesﬁhl@ugﬁ@&ﬂﬁ?&yprOpW) uracil, (acp3)w, and
e ol i nuc oti de

a ur.l.n
may gJP S O'{Q ol AOIEROPS eﬁh"“'t"'ﬁ:‘)’u %\ss?f“ﬁ 8’%‘ l‘%‘g‘?t g the BYLG Si fie Espepior binding
st Preqdfedtar enprhen rplevany binding sitard EGEN Tntherddby blogking the nqmingt biglogiea! activity
< EGIIITNBS@plesdf fnlall @biodleint i, S0t arfif Litites36, smalpebibR ¥OLfide 110
Mo%ul@%[y sﬁﬁm%gﬂam% %d .?[[%tga%? %&Lpﬁﬁ)ﬂ §rgiﬁ19:| ol‘ AQEE | c%ngvtnings

conpr,i.ses at | eas BaC
sel e éfi % 8?““? ﬂlgag@?lw ril? Bzﬁgfss‘fl]l‘ﬁgfealfzylaauc RNA molecules capable of

cpiblaingthe srotifid dratage of AN RIS adl bit ﬁqmtﬂ@pclm: hipbridization to the
cOhsERaY ﬁfﬁtd@ﬂ\hfo@cﬁfe@by cﬁdoﬂ@ﬁ&ﬂt&@fe d gﬁc rﬁaozyme cleavage sites within a

p@%r%%l r di e?ca geagenﬁﬁeg byrggl%)\gl]}/lﬁﬁ?’g%lfgt% g'];rit:hgﬁigfug éeetar% #igsgf Current

f{')wgy‘gfﬁ%ﬁldﬂ??ék ang RGTppbliretion No+ Wi 933541 Srublisked September 18, 1997),
ol i gomildbe kbt uavaﬁmfm ﬁﬁE}febrﬁc z@dogrmm bk et dahlSb usebio destroy

Q!

DR S dd M elonf P B RS Hhfmrto sty v miia
apratops dictateg by flaglage ff%"“f ﬂ%ﬂhfgrﬁ*apmplwv% basg Raigs “§1h|‘f8 preet RIVA. The
spiamequirtrght if that cha Gdpet@iRINAhae@r Wdllo@ihg seqiencalbf twdNidsh: SA0G-8ISThe
cgmcno;r %d%ém%%f ﬁ%érhga& %&Z}rﬂex is RQ@@Q\LA 19 91@ M‘Eﬂnﬁ Q'ﬂé g’ﬁ)ed xﬁoréfu!ly in

O- net hyl ri bonucl eoti de T noue ) tt Acids
Res 15:6131- 6148 (1987)), o1 a chlneric RNA- DNA
anal ogue (I noue, et at, FEES Lett. 215:327-330
(1987)). 4 ggonucl eotides of the invention may be
synt hesi zed by standard net hods known in the art,
e.g., by use of an automated DNA synt hesizer (such as
are comrercially avail able from Bi osearch, Applied
Bi osyst ens, etc.) As exanples phosphorothloate

Y
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| engt h, about 15 bases in | ength, about 20 bases in
| ength, about 25 bases in |length, about 30 bases in
| ength, about 35 bases in |ength, about 40 bases in
| engt h, about 45 bases in | ength, about 50 bases in
| engt h, about 55 bases in |ength, about 60 bases in
| ength, about 65 bases in |length, about 70 bases in
M)le§ Vet ar BRI and Qrobaﬁﬂﬁgyj m&ﬁrehﬁﬂtgm Refrenst, VEH Poldistess. ey York

Lo u which is
(1%9§h(ge€ ﬁspecgﬁ]boﬁ%ureg; paﬁé;%g):am%l i Hrsgln gtrﬁ Gel?aplpwgt 19 Q1388 (i 938), which i

about 100 bases in
mqorevrgmmlebyw@?e@emp’éfw al antagoni sts further include

S nalp}cfeﬁenb @ Hbc@fmelid ¥agindoie@ thathe deavagertchanition site is locptginear the 5' end

1 Ll BficidAby 84 Rtk e Gik-RENURF acBinfdRfion of non-
of[h?%%&% mENR%I ngm&%te oﬁ‘ gGFL? t hereby bl o?:ki ng the

f“’l‘i?ﬂ“ﬁﬁm&t‘@’l'sﬁfﬁ’fscal activity of EGFL7. Exanples of
S MRl The dtotyenessif thg presens inyehtion alsprinclede @NAgrdorijopclesses Gegpinafier ffeph-type

anny.Ls*)Ciﬁ‘ci 29he REMhiktBeatsinkRal}th TVDLIGHL Brmophtiefamalal tye IVS, or L-19

R R T w5 anich SR ) nmldeAEPhlbiof (AL,

B beet) oun 5 | onal_ pot ent | Al 124420433
Sciawee. ARFOTII-ET8S1980)eZaps 498 SophSaiencey R 1470475 & %%ﬁwat'r”c FR:
(19%8); ﬁﬁhbhﬁ&nt&ﬁﬁﬂbi petesfd bppliceinaNoy WO AYMEMDY Tpizwiity PeentsIns s Heen and
Ce%l]: % 207" Sth@€dch- Qf}{e mboMEhave aﬁﬂﬁtﬂaﬁd pair active site that hybridizes

zatlontothe co Ieme t,
tOPEﬂSchS‘Néd%?‘“e‘fmff%‘l i @%\%‘é‘é“’ i Jpyeion encompasses
thésé Dok yperibolymestagerzs mlebasvweurmw tite segsposHPat HP mmlw%nggf gene.

can Aﬁn thiRRkds Apsﬂmhwwmmsmw Eoimgosdsof mbdified ﬁ:haomhlevtldcs (e.8., for

7, Gar ! g 43469~ 1a
""E’Tgeg t%lm&e L%Rﬁoggbf%%%“ aéwg%; pS l:h; hed, c.
pr@emepm@rofdfsvmwgrr«)s wsingAfNAsopsirish s 5'?”
stidig cOislit@ive RR T dr pel Mpeeogn sotmamng@qmmg prodiee SB@GIE% @%&n‘i‘lbs of the
le?ﬁJe 'Eo%sim} &E&@Jousgﬁﬂz@ ge%ges Bﬂam& Ranglitioh cBEEmEehib&glmes, unlike

OZ nmes 1S [ ve
AR P 5 TSPl EMTER L3510
f or niuiginplidomastlesrin/riperhelix fopmapion '-\?&df‘%“*tﬂhfémesg qﬂﬁﬁwmg
strIJmea an8 EnfRostEdT ok RBMIdtided. SThé budtcoipraiticnarl Ye olmRMechm is desjgned such

rd en (kre sizeable
thatot Hg)fn\r,\%sg%ﬂcs r‘?eﬁ%%%ﬁ I-fox\égmg%&@ §mrm§ 'leJCWh%h £ ;-51@ r& bl

on and pro duction of h o

ke ORI PRI Saobe STH o ot e SHOP T ae IS phein

No.3W0 453553, sudip| ecul ar Bi ol ogy and Bi ot echnol ogy: A

Co grfésh@@@,ﬁﬁﬂ mcmm baaéﬁa@rw oy om‘l‘nﬁfub’dﬂ:ggggmg asmmsm@m
ee e ; n

“&%f?%ﬁ‘%‘f“?’g’ Sl kel agats il Al

e nt | n@ﬁ,y or aE&xﬂfsﬂfeﬁbhtyﬁt Ha%e\thVit}blo my medzquc@amgmwce ghd gglothelial assays

degc;rl%s.d hglglﬁ g&l h?é?}y 5. g@:ﬁ%?ﬁ udek B9 va?lktlz\ef &&o&aﬁﬁ%ﬁﬁaﬁﬁbﬁﬁl amilg dagiogenic
dgrdercreney e ?H“Fﬁ’ﬁ”lg’f[é’ﬁg’ﬁ?ssfl Yo i HJ&IS Iellits: Sl ?e o ity
cafd inipe diskases of themtedes, miRilarics.veiprs w/pydyraphativ Exqnplss ohrravments ﬂ’ere“"der
ikl trQJuﬁgc‘xﬁtmle #Qﬁr@"dfs&aﬁb‘ﬂu@&r@ Gstdoﬁtﬁ&siﬂ.dtﬁmBMmplam fixation to stimulate the
g@ﬁ@ cgl s%{]oﬁ%ll ﬂ}equﬁw]&h Erefold BNl its aqgcﬁgent ¥ REintefcePRE WIBSin} IGF

occurs nat ural %e in Te%ﬁf\ﬁ é/g&plgasbm

stalfilisy :nmmis pran ERIAOHRPPICEDIS, prd inosgasing pipding to e I0F grecPRRR[AYIcC
vk 5:19irB @SeniafR Rurk in@iisi anetiryld 0he grawulobicl prbgenifhesirarswillac h
and ( lateedyBidEdesis or granulopoiesis,
2245%%%?%% P Uty e @St&fgm i ei& ERRY T
stoplptzapund peglipg or igsuegqge “"‘Ng‘t“ assocjagon thprpes pangerhied Pl iesst
sathl Bl cbriabvet b tisené, Giin Bdnk, Carallge pasdn tanga prykidpay ete premotmswamsm to stimulate
?Oe.@f ?%ﬁﬁ&om{f hIRInMBT St ahd RPpLoBREE the BGwih oBRGMNaraRcbth fiaddknd

47:207-216 (1986)) The Cech-type ri bozynes have
an ei ght base pair active sigg that hybridizes to a
target RNA sequence whereafter cleavage of the target
RNA t akes place. The invention enconpasses ' those
Cech-type ribozynes that target eight base-pair active
site sequences that are present in the target gene. 15
As in the antisense approach, the ribozynes can be
conposed of nDdlfled ollgonucleotldes (e g., for

I o,




10

15

25

30

35

40

Nucl eic acid nolecules in triple-helix formation used

to inhibit transcription should be single- stranded

and conposed of deoxynucl eoti des. The base conposition

of these oligonucleotides is designed such that it
pronotes triple-helix formation via Hoogsteen
base-pairing rules, which generally require sizeable
eﬁlt)tflﬁﬁl (éhﬁ:ﬁod&fnmp (Thd ibdrea& iDdngipyendsisinetiard by BEFLE preganist wpidd hgtbeneficial

thISC 1c u% ues an [ %ofUHErgJ Ig&{mag/%tz\@fo mentifr e hefrt ﬁbset};lg)rgg coronary stenosis.

Aﬁm"é‘é‘ﬂ%@fﬂd‘aﬂmﬁb‘hﬁ aaté:ﬁf:f sp(fhéaalyﬁgndgshtép xanéple %mﬁ the pr ucnoﬁ of excess
cﬁﬁd‘c%lﬁksﬁtgiu&myl@ hehili geom pdeahary Fibrpais 1%@@0@% Fl@p prbcyactgh. This
Wl G Ludd Géa%%l?t' oﬁ&uﬂ: ﬁ?&&ﬂﬂ:ﬂh&ﬁﬁcnwinh ndsRonde.f Or t hose

k | | d use V uiar-
Endo?lﬁ‘élﬁ‘i téqes o e%ﬁ%ge}{%geér?%l%w.&ﬁesr% r%‘ﬁ?%ﬁ#@gﬁﬁas ful for asc lar1
e KA BrEetiag o erapeytin tareels for PRt ORPreentionpf {ho dif fﬁd° é esosclerosis

ls%fss&&m&ﬁﬂieasy acEMR@lktidg emaqm shiwimalnkiektriveglin atkrica sty srcun@Btion of
]1P S é’(ralifer&on n%} sx%c:eo}jh%ugc?cr Cfﬁ]ls. Ll?{ansncbf Ravs tists&%rnﬁlﬁ B Er’teﬁal WRIE SThe

I ovascu endgqt hel.i al

A B e GRS A AR, P BB apntr smoct
niukolicel B fctmitare kam@ el may asinpirtastsolein modiating theapduinglyjien amf FF@F"-?""“ of
ﬂ;eg%[a@gputl c utility could include diseases-of the

arters es, | ar.i vel and/ o ulm arterial,
Exanpyes ‘F’” @mggm”%ﬁgﬁ% Bmsm{"ﬂi %’gg treafﬁ’lpngﬁ:;i]aly "
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20 Reynaud' s di sease and Reynaud' s phenonenon are
characterized by intermttent abnormal i npairnent of
the circulation through the extremties on exposure to
cold. Altered endothelial cell function has been
shown to be inportant in this disease. Aneurysns are
saccul ar or fusiformdilatations of the arterial or
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Rheumatoid arthritis is a further indication. Blood
vessel growh and targeting of inflanmmtory cells 20
through the vascul ature is an inportant conmponent in
t he pat hogenesis of rheumatoi d and sero-negative forns
of arthritis. In view of the above, EGFL7, agonists or
ant agoni sts thereof described herein, which are shown
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i nvasi on and netastasis may be nodulated with these
articles. EG-L7 pol ypeptides or agonists or
ant agoni sts to be used for in vivo adm nistration nust
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Ther apeuti c pol ypepti des can al so be adm nistered in
the form of sustained-rel eased preparations. Suitable
exanpl es of sustained-rel ease preparations include
sem perneabl e matrices of solid hydrophobic 20

pol ymers containing the protein, which matrices are in
the form of shaped articles, e.g., filns, or
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general nedical condition, nedical history, etc., and
its determnation is well within the skill of a
practicing physician. Accordingly, it wll be
necessary for the therapist to titer the dosage and
nodify the route of adm nistration as required to
obtain the maxi mal therapeutic effect. If EG-L7 has a
narrow host 10 range, for the treatnent of human
pat| ents forrrul atl ons conpr| SI ng hurran EGFL7
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Wth the above guidelines, the effective dose

generally is within the range of from about 0.001 to
about 1.0 ny/ kg, nore preferably about 0.01-1.0 ng/kg,
nost preferably about 0.01-0.1 ng/kg. For non-oral use
in treating human adult hypertension, it is

advant ageous to adm nister EGFL7 in the 20 formof an
o PEIES bybtoric brapdkio bifec®.. Thi intréperdifheatEpute Hregfeadaibbeypartibpely useful, for
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sal't, potassiumsalt), alkaline earth netal salts
(e.g., calciumsalt, nmagnesigmnsalt), anmonium salts,
organi c base salts (e.g., pyridine salt, triethylamne
salt), inorganic acid salts (e.g., hydrochloride,
sulfate, nitrate), and salts of organic acid (e.g.,
acetate, oxal ate. p-toluenesul fonate). For
conpositions herein that are useful for bone,
cartllage tendon, or Ilganent regeneratlon the 10
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providing a structure for the devel opi ng bone and
cartilage and preferably capable of being resorted

into the body. Such matrices may be forned of

materials presently in use for other inplanted nedica
applications. The choice of matrix material is based

on bi oconpatibility, biodegradability, nmechanica
tualrt&rpafg&uitesws ar€ ArEveRtEd fomayfitetsgainoeirixarebby providifsaegolypeptide (or its
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%Bifsgclr {Pglﬁvﬁs Xua e C%%Flsmn 1s.|u%e% forg %&X{ Jﬂ;k u%%léﬁlgg{nde]?&%g hi ggl ’IE: fafn'u 1
of srafudictude ey furthef @n@ssawnw%lnﬁﬁ@fpgfl% pbmiacitﬁc goep ¢ buffer,
RESE PhosPRatd-Buifarkd salind, il £k:3 kdhoibn, wilidedrbse sabhios it mag mm@@ other
mQTrlala H&fti‘la%% frg ‘2?&&:@&%1 a‘iu?usg' SX@&I&, mg &Edr B\ﬂfm@ fdllﬁehkﬁ filters, needles,

ant agonj st
S, 1 afcipes t&sw%na%uca?&b@ ‘%? e “ﬁ‘%ﬁ‘g‘ra““fa“““f“ﬁ it ebmprisc 2
e Qshitd c@ineryweth anvdhbr agtiye npen s descrllzbd pieegt he progeni t or
ﬁﬂ-,sAﬁ[,@mQrevented frominfiltrating the matrix,

ereby providin ol tid 0 and
e iy BaPSPUBRELL kPl S A U0l
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thereof in preventing or treating the disorder 5 in
qguestion may be inproved by agm nistering the active
agent serially or in conbination with another agent
that is effective for those purposes, either in the
sane conposition or as separate conpositions. For
exanpl e, EGFL7 antagoni sts used to treat angi ogenesis
associ ated conditions such as cancer or ocul ar
dlseases may be conblned mnth CytOtOXIC
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15 VEGF anti body bevaci zumab to enhance its anti-tunor
efficacy. The effective anounts of the therapeutic
agents admi ni stered in conbination with EG-L7 or

agoni st or antagonist thereof will be at the
physician's or veterinarian's discretion. Dosage

adm nistration and adjustnent is done to achi eve

Mmhubmagenent of the conditions to be treated.
For ﬁxtgqu lgfepaﬂ rﬁ po yclgrﬁf etnngdlcsmémﬁcf“tnmﬁé Hillled a}tﬂﬁs BolR bRl RtiBodies
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celieetay Brveltugsg ittt shioble cultpre predjunt thet prhfeapb!y we@wee S5 ubstances tht i
B R budvifdEst the aidhe8d, IinRP1RedCARTRE Sdadple, &itd patsne cells Jack the cnzyme
standpoi nt. inclu .
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tyvicaly ilhipelpde BYHoRGing. apingpien, arily S et preven
thepyovall F BIGERTREfibiG®cells. Second or t h| r d cont ai ner wt h
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I'nclude the EG-L7 pol ypeptide or a fusion protein
thereof. It may be useful to gonjugate the inmmunizing
agent to a protein known to be inmmunogenic in the
manmal bei ng i mmuni zed. Exanpl es of such i nmunogenic
proteins include, but are not I|imted to, keyhole

I i npet henobcyani n, scum al bum n, bovine thyrogl obulin,
and soybean trypsin inhibitor. Exanples of adjuvants
that ‘may be enployed |nclude Freund E conplete
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may be prepared using hybridoma nethods, such as those
descri bed by Kohler and MIstein, Nature 256:495 15
(1975). In a hybridona nethod, a nouse, hanster, or

ot her appropriate host animal is typically inmunized
with an i mmuni zi ng agent to elicit |ynphocyte's that
produce or are capabl e of producing antibodi es that

vith bihding SRBG iuft £ Akibiyhmdhcadayt(RIA) brendyarinkedimmgposhgepent assay (ELISA).

Sx';_\cL %ecehrmrg]t?éf,hn\éeatlssyr#maé E’%Wl’l %%QQ C’Mﬁe ﬁﬁdlﬁﬁ)ﬁnpﬁof HﬂEHﬁbbl@ﬁﬂanh%dy can, for

niz ent _wll cl
cpept. o sy Bt Mo S POABP 8E EPIS fi Bipiam 16f22b 0560,
Genenfidr thy desigdd hijteidonpeslis ph @erifiedpthednges| W@W@g)y limiting dilution
%ceﬁ)lﬁés CJ) cﬁfn%EHéﬁgd hétho@@h&ﬁngo.&prg' Lﬂiﬁdﬁlc‘aﬁlmglnﬁdlﬁfoﬁﬂus purpose include,

fCEI gxé[ﬁ;r) ? sﬂkgﬁﬁﬁl %glﬁﬁéf‘{ am? IEPMIYI e&meAﬁe?JaL\gly%e%ybndoma

sources are desire
oilly ntte gpies vaw © axcithave Mggeld wi th an inmmortalized cell

lin emmmﬁ“l &iﬁb&ﬁb&&mﬁm the g-lba@ﬁﬁh!y b6 isaldredaspurified from the culture
t as, e, in
“@%ﬁyg “c}ltﬁv%“‘g Ryt a%"%!]{m%b jothil wﬁwﬂ QB Rire§ &bH as, for example, prote

P [ d Pract
KRR R TPEA R 2 «m’}‘“ s g iy coromilogigty.
| M0 Theahondielal Gribddiek insyatso ber npdelsyurechhbin h as those described
1&@%& ﬁg 4%%36? Drpﬂnkddﬁ:h' h@hbﬂbcl%%es(bﬁm iSveftfon can be readily

rodent ovi ne, man .ori.gi a are ca
Y T TR RO Chly R pbeodof ol e captle
oPGndirg speeifiativto procsododing thcheqvi ang hslm meeﬂ“elmﬂw h@kﬁ HHFH oma
cbif3 aimqqs»eiﬁtﬁﬁ bk ¥ sGRRiral DR RcHIINATEe: itz taDagnay heplaced into

I n Igé:oky vt sgtars, e(ﬁ} h%gl% an%gcteﬁ Whotod dnts Qfn 4s Bifuakl BOS &:04) Chmese hamster ovary

r exa nt a
cwlﬁmmmws waﬂw%wmmﬁ%ﬂ@g &‘PB"&“ +‘i SSutbesis
oF e Eraraasbediés HGRRIconbinaniTNaE peils. t The DN4 Hlsq mpay bﬁ@ﬂ#ﬁsﬁf?f e’famvh by
stxdgﬁntl'ﬁ ke ﬁﬁﬁgfﬁémmkﬁph\ﬁ:ﬁh helvy\ard highit-EWain dehEtartd yon@ain blactemﬁthc

A oy P R LB e

peihanog GuluToditaseaense A pRBFEEPS HEES LBPIes W§‘"é{?“é°g§°ﬁ‘8‘§e
dohbtide Usieh Sifohinrh@gidbitin pelyypEidls tan 8¢ salptietedriorthe dorsiaes|domains of an
a%&%@& ? L Al ne for @a%é Q%Mtﬁ@ﬁﬁr &h@né’bﬁld&ﬁét@ df one antigen-combining site of an

ant 1°b y- produci n cells aLs sensitive to a

WW% irestiagde a2 h’\"g Fepreferred
i| MO Mhedniitodies o bt nwnpw@st aptibedies Mpthrgs Fy/RETPEsTRg MPRONERD! antibodies are
Wi k&hm G REFER b:laﬁ\bl&l Qhk, method involled récemEinant dkmmmt dfl ganBadgiobulin light

c&? an]d mo&:gcd ggw dphflﬁ o L hegwtcha%’]is gﬁl@attrﬁ %ﬁmt‘ﬁ%t fdifin the Fc region so as to

ATeri can tu
RS, AUPERARY. iy BRSO B2 T s
ditloasiOinidak Gnee deletd so b tmsrsvealcwhrtkalae been descri bed 35

for th Qtrm%l#aw BB suftfbid T Hpﬁ&x@\laﬁﬁk&hubaﬁﬁsj Digdti®3f antibodies to

Kozbar, nun roltine u own
i S ﬁﬂ#u%’&%‘i}' i g&eﬁc"F]‘s (b9 f‘% mp?%%?gﬁ% e @miques o
iAppht.cati ons (Marcel Dekker, Inc.: New York, 1987) pp.

51- 6 Humdd\Bd BishdntibniREEUM | N WA ch the hybridoma cells
are eanHrE%g'L‘F gbo%tﬁxﬂy gﬁm@&%@%&‘mrﬂaﬂﬁedtaMOﬂs %ﬁﬁ!ﬂﬁﬁnutﬂ&es

nmonocl onal™ ant | Ires directed agaj nst Eb%: - nmmnoelobulin
Ponagizrd ﬁﬂ‘%ﬁi nonpauEfndf Gypagine) prfRodss ?ﬁ%‘i“ﬂ&“‘é’ﬁ‘&’&‘?"ﬁ VA
&QPSP@ %Q@l!zreo@ mléh Qﬁdﬂ ﬁ’é 358 @1@&9}‘26}@ otfiéY aﬂu@ﬁ bhhylbﬁ dudﬂﬁ&mes of

et er m ned IﬁTTUﬂOprCI pitation or g ze,d ubdc
anti@digs) thpt@ormmlmmgl sm@wim@%ﬂﬂ g hynae BT ARY Hs é@}“‘“ antibodes

ﬂlﬁldé\)lunﬁﬁ mﬁme,g[mminé (eeksipieat hﬂ'ﬁﬁddlﬂﬂﬁbﬁﬂfrhtﬂms from 8 EDR (ffhelr@ijent are
t Gz U $2 n a54nouse, ral hﬁra 1
ﬁ#?ﬁ:&d bH yesi 1|!e]s o] Cﬁlpg‘ ?ﬁ Sl'ﬁl)ﬁg‘ BHQMUHOEBI} LL@@ R Es T, bbit

ant |

Rexingipt @sue@)@ever@tue Rty cgd B‘?acttlh én %@&Pﬁﬁ‘&eﬁ Y gfﬁ%ﬁ“ﬁ? "?“’“"‘F G the human
Munson and Pol | ard, AnalL Bi ocfpem 107:220 (1980).

After the desired hybri doma cells are identified, the

cl ones may be subcloned by limting dilution $

procedures and grown by standard net hods. Godi ng,

supra. Suitable culture media for this purpose

i nclude, for exanple, Dul becco's Mdified Eagle's

I\/E‘dl um and RPM 1640 rredl um- AI ternat ively, the

o o o N
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i sol ated and sequenced using conventional procedures
(eg., by using oligonucleotide probes that are capable
of binding specifically to genes encodi ng the heavy
and light chains of murine antibodies). The hybri doma
15 cells of the invention serve as a preferred source
of such DNA. Once isolated, the DNA may be placed into

1ﬁ§:9no§l§t§n| uf’a?e ryﬁsﬁd% Sorrepidfl n@[hﬁminh&ﬁués I Buhigsa tu@itlodieningy also

such wor
ceg}a-{s?restdclm a:ecfgtrnf:l gcltﬁcd g (ﬁg})‘gf% antl%om{iyl nor ngﬁé :%%Ed Bmtﬁgﬁle l]c}
sedubreesuingencp; Geluanizespibesy Mksemar Sﬁtsetbétbﬁ*“ of *’6‘%‘{% apgl typically

bl Qarﬁﬁ(l@éohﬁﬁd §1 thfx 1107 EUBSAnBIR ki G ite CDR eHgioss chmrespofigo those of a non-

r econbi cell oitfls FBNosDS a BRichh frinfloglobuli
@8?”@? ?@m“ ﬂ“"s %ﬁ 3hﬁ the oﬁln se auen%e fo "

ODERNEYS SPRAACEY Theametamtet;ntlméh%tffﬁa Y&Hgt" FPmRY f
ﬁﬁm&@ﬁmﬁﬂmh@ﬁnhﬂgqmathﬂwmmnsemm@anEM$bh@m-Wﬂfﬁﬁ NN&*
£ §§z@2§ﬁ€ss) M&{T e QP ot Sar@l 3325340928 )19585; Ploda, T Bp£3tudr. \Biol. 2:593-596

ol NI N e | munogl obul i n codi ng sequence all or
ot of t he codi ng sequence for a non-inmunogl obulin
poIypmﬂm&dehmﬁm@hsamWUWmWNWEHEQPGHUPPﬁ”DQF?bng?ﬁ%‘ pugppmized
ol §$nle bt Rhuhi acid RAdueQREBEREAL intél D e N@ured thagis non-human. These non-

t h m an
s oo S PR oy Ui, AT it

omal nNs one

en-c Al S
SomportAGHs Ay PR PRI PSR REPRAT Sher e g hior floer and
wm Qone et bni, VBl 3212432 F15¢1986)1 Riphakine W{gésmwépgﬁt

oe cg Iag ?c:aarJr}%isb Q%lgﬁr(w\?\?ﬁlﬂﬁﬁt%sﬁ&ng?ﬁﬁvmﬁﬁi CDR sequences for the
e Sk o SR
huubidino@iSoRsezhi No. 4. $16A€7). whtieit sbsepRERin{outRs WAPULIEPSP YERR fomei
E'Jéﬁsutk%ﬁtéa’ bﬁﬁ&bz&slboﬁmigrseuaeﬁt Beh ageﬂmmah ipycwat In pragficapyimpnizefl pptibodies

8§l§ﬁi¥ gbuinﬁ i29nibso e‘f!l?;y ;b Aekhd FR residues are substituted by

ernativ the relevant cysteine
F@éﬁﬁ@@gmﬁ%@“§U%§V?¥HP%@° ‘th another anrino acid

r esi dH@nae Entibodes che higtte prodoedasing variqys teshaifrtes P WSia (e Aff jopjpding phage
3 p1dy Bk rﬁboél;ﬁﬁobﬂ% vﬁxﬁt& ﬁhﬁpmsmn a0 HMaris e ak Moigpiol. 222:581

nmonoval ent . ant } QU 10 Jt{},qﬂlp%ar;ngn ofhuman
ol g er 2t al. ate al av i

LkIBoAhdr et al iU TRAABN d47hmmm(tgetj Simtlarib,dtdmgsnﬁﬁppbe sanibe mg@p[_xqtroducmg

nt | gr%ulnoeg%bgﬁ)foci 4 ?%em@&m[sl | X5 niitld BhicE &dexﬂ&bﬁﬂobﬂdmﬁﬁglobulm
U man an | es

(g@eﬁtave bFFB Ipﬂ’?ély mﬁmﬁlﬁ%fwégvag nd (;-al en%emsmaon antﬂgrﬂr pRH.SEH&R is observed
it Abe A sebdsithatseenjimtemans il 28 WP‘?! mclechlaﬁ g reapANEAIE L ARERLY and
tRB55 Mperfo) Cifis Aprokit is debibed it BramplE; GrEXDS. PRent Mes. HIREYT; 5,545.806;

%SH%? ﬁ % 12-9 ﬁ,g?i 43.9 bscﬁ%?&geaﬁ ﬁfthe foﬂmlhﬂggx{uﬁeﬂ)ubﬁc&ﬁﬁs Marks et al.,

sequence derived._ f

riotas BT H53 (ARHEEs SintPE 19D A ey dgore 365512
isDNUIRAPEORA i b5 Nete Gioprienibsyahs4sBoY996) Neuwingen Farre §10tﬁf£'é§"8y
14.959(%9%%31% ahd ol Ghdh. R 1nlor, 1.8 @cesl by residues

. ““a_non- human speci es (donor anti body)
such &ispegfichngbodiensy  or rabbit 40 having the desjred
speci Bisgeifiygntilbofies ani topoclonsiderefesgblydprap or hupenizsgantibodies that have binding
' %ﬁ'é}ﬁt& ﬁ)§ at leEQ( tvfordi%ﬁﬁmmgerﬁ 1 ihe pre@nt dse, biv@f helimiing spedifcities is for the

Fg@ E fll :n ar oene ILER %g il nC &rd 51%@}3@9%1‘ \Qu-Eliphke B3R 3r receptor

AL an al so” conprise
neeﬁﬂ@e@wmhat are found nelther |n the recipient
ant ib Q&émod:a@d% mbiingtblRfecifinbddiechrSDbvOnN th wra Fewigerklly, the recombinant
c%on 0?% lgllc agibad gﬁ% tasel Fﬁe‘herw' ﬁQf (@6 ntiRAMabulih hdavy-chain/light-
gbstanti al | east one, and
typlcaIIy tmo varlable donaugs, in which all or
substantially all of the CDR regions correspond to
those of a non 5 human inmunogl obulin, and all or
substantially all of the FR regions are those of a
human i nmunogl obulin consensus sequence. The
humani zed anti body preferably also will conprise at
Ieast a portlon of an innunoglobulin constant region

1. i o

-
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human am no acid residues are often referred to as
"inport" resi dues, which are typically taken from an
"inmport" variabl e donmai n. Humani zati on can be
essentially perforned follow ng the nethod of Wnter
and co-workers (Jones et alL, Nature 321:522-525
(1986); Ri echmann et at, Nature 332:323-327 (1988); 15

c}{a?rL : Wil :fettwﬁleavy chaink ﬁo&ﬁﬁe%%&péfﬁ&ﬁsslﬁﬁﬁeu(aw&&)la Natly 305:537-539
St

(5% Eg‘%g;:.fla' f.hg @i!‘ug)g\ent en t unu%ﬁ&llm ﬁc%\g N ﬁg% i‘lﬁlcs t}légoehybndomas
(A\edronae) prrgiicy a patentish nﬂxmmatm @@r@m aavhoﬁwqégs- %W&w'b%lyr?ﬁerﬂatﬂ“‘

cBed DRAOGIAE Srubetde. She Bﬂﬁ&ﬁ&n olNBe coffecBridicchle i psualiyaarmplished by affinity
grgﬂ?%gg?:‘aan#ggl ! %umlar pl'OCﬁ rgsr%re%ﬂcl%s% QWO 5;3}65@51 pmgh\e@ﬁl May 1993, and in

e correspondi ng
?nwm@meeLﬁWBﬂﬂdUﬁﬁﬁﬂﬁ%ﬁEW)specues In practice,

humaningidl aitible bafhine @ith tﬂarcemg/mm kpesifiditisnantibedytantigentiomlining sites)
°F“en%° es a?‘g@s bst it te %g“?omgm‘%rfﬂmlmm
I du u | |
SOOI et ST GO PRPETR A R 00 PR Q27 R o
Tois prifererd e ﬂ@@rﬂigﬂWﬁHW!‘Mh (%b@n%ﬁm sjtg mepepiarny &g {ight-chain
ﬂlﬂaﬁl bielle 2 6h aPRARe of thie sﬂbﬁy DNASh&inethe imnnaglohilio beayyechn fusions and, if
r (Y?hr Mngg%lﬂm? kgg‘hg' feriia riléé I:I\g%gp}lmte %ﬁm eJctoﬁtand ale coMaﬁsfected

e technlques
naﬁn &l suitehlerhpst organisgy For

detailsof geperating Rispecific anti ﬁg see, &or example, Suresh
4 BIE Mahaalk in@icyadlogh waTaio (1986110C| onal anti bodi es. Col e et

at, Nonpel.angl .podi es and Cancer Therapy Al an R

Li ss ies have,
147( f}"gé’sc’“%:?(ai'éﬁjs “"é?“?ﬁ‘”f“iﬁg)‘%‘”“ Sy bt akpodd M&m " .
beexm@ebewmmomwuwmneﬂr et st liSnParegdie 441p-350 2
fof &&&&E&imv kiRl WO 980M@60; Wi S2.203T8; Bhe3089. Ltissonamubye heths

[{.IEH,FO ' ge yplé?pﬁ,gac,{, G450 R RRYE mBRAMNN Q,faﬁxtﬂc%w. cRimistry, including thoss

vat et Upon chal e
Byogj@'{gﬂqsbqlpug agepity ;&-W e, impp tow%lgag%?c% déru régsa%%klh%&egéﬁange
@&6¢h or by fbrohig A Siokther bdntl. Exe@[p@ gt syitable reagepts] fohtgls include iminothiolate
L8 Heth AL QR Rty S GE H those HBibscd, 32 batalBielyn 1.6, (Peted: . 16576,980.
Thi s approach I s descri bed, for exanple, in US.
%‘?‘fﬁ)&ﬂ?. 5, 545, 807; 5, 545,806; 30 5,569, 825
5, 625Ths in@enticy a}gmggo mgnﬁwum cmsmgéﬁ a-mpnﬁy f()ﬁ]égated to a cytotoxic
§godt kuaM\sia Ghembthe2pbuiti€ igenteril (.¢ ah proyraaticalasckivs taxin ofpacterial, fungal, plant, or

%‘;@fl %&r%%%%s%%%%?& ﬁgﬂ"&é%(w%’ﬁ@%gu@k) at .

94 Mo
813 (q_}glggpampﬁgp%qqm gfﬁil_n ﬂglgenerati[\cirg:f) suogm ngmuqtoco C]ﬁ%ite?@ﬁ%é b%gn%fescnbed
it paeian N g hereahp e B R AR A chisio
a&nlg%ﬁenmle@ﬁﬁlﬂk& toitGlextlo £ A Ehainl (fdnePseudork@ns. aeruginosa), ricin A
gfng g n ‘Af chglaig’, 6 %n aghal%gagg)na saﬁl 19519"&@ foﬁiu’é[&teinp Qigﬁtﬁ§pr§t§ns, Phytolaca

re rmnoc onal

unan
N A
stpamiif inghito, sSonk Oliitogellin| remBtocit, nenabivkip enwyyeinandt thajaqedeceep A variety

the present case, one of the bindin f ' {S125, 131
pisiayeases Regypipbin by GeRpbTegRot e iReo B e aREEES .ﬁs"%%ér&g‘ﬁ? B
mnﬂem aq}mggn and preferably for a cell-surface

proteln or receptor or receptor subunit. Methods for

maki nQonfias eithefantibodyrabd dywkiessert ere TRISSRE 3 VAot p bifypgional protein-

IJUEIQIE Lécﬁpﬁlzhl ay N- sﬁcaﬁmfd?m@jﬂhﬂﬁﬂﬁhloﬁ@mﬁlbﬂdmmp inithiclane (IT),

i.C an I es i of
e T m%wm&ﬁtg KR )
mmemtdﬂeubpw fidshygcs (%IPFaﬂiS alstmnla%deu *F‘F’éiPé?{‘EP"“"ds (such as bis
SR 6dnEdyl hekhnBBamid¥, bis-biRdofiurd uetvAGure (shah as o diagniBOEeni@F- 539
(1983). Because of the random assortnent of

i munogl obul i n heavy and |ighfg chains, these

hybri domas (quadr omas) produce a potentlal m xt ure of
ten different antibody nol ecul es, of which only one
has the correct bispecific structure. The
purification of the correct nolecule is usually
acconpl i shed by affinity 5 chromatography steps.
S|n1lar procedures are dlsclosed |n WD 93/08829

A NN N - o . e~~~




bi ndi ng present in at |east one of the fusions. DNAs
encodi ng the i munogl obul i n heavy-chai n fusions and,
if desired, the inmunoglobulin light chain, are
inserted into separate expression vectors, and are
co-transfected into a suitable host organism For
further details of generating bispecific antibodies,

%ﬁ%edljrr?r{e), §its Ly (su% (X 2%tdns'b6banateb\/ﬁﬂdfmd&wb fluorine compounds (such

T i e LB i i
etalfSciew ZAR BB I(1P8T). wmwlﬁh&eieé érefpté'gcvafeﬂkeﬂ%% PFp n;gﬁ g“e
uﬁﬁl}ﬁgpentaaf:éﬂf: AR T® A) D RRRenPlaH 2ok dzent toagogjegation of radionucleotide to

Is to unwanted cells (U S. Patent No.
oy ol S

for treatnment of H \ infecti
91/ oaxee@her angbodiment tho ribody ey bg gEpivened g 2 “regepiog e F“'e%('\g in) for

uliladon tnftéinor petirpdamCivhesin e yntibelypceppmeaaitgateis agininj g thg gauent.
W{,&kﬁéd i:s:ﬁi Eolaidg lagent and then administration

|ﬁ%&fm§“lf%§'§bg&z%%l AvQl Vi n GI 0SS t nki,Rd AgRMHS. For

Oéké‘ﬁ’ﬂﬁéeg'laﬁ‘ﬁ'ﬂ)rﬁff‘éﬁ‘i"i’f? Coiret elféfh% usi ng a

di suliriudelipessedsange react i on or by forming a thioether

bond %fémks%d&td Mntnﬁiahe b6 SRR 5 ihntnoligesanes UHFPewRes

i ncl.ude | ot hi o ownmmean.smhasdescnbedepstemﬂal Proc.

Ma‘w%ﬂ &i. U%sq;ﬁ (15}35)2 {eﬁn&n mat %can %& SEASF4d38 G8s0); 'us. Pt

NSTHABOES RidugetRs Lijoemeswitirbliaged crbationyispetapridjselosgdjn U.S. Patent No.
oconj ugat es conprl SI ng an anti body conjugated to

"4 Cytotoxic 25 a ent 2Soe St 3 Lioid
agentPam?u&QY lllfef(ﬂélpﬁg ﬁegera Sdb?( the F@@%@aﬁ’ e\?%%lttmd thod with a lip

X] of
dompdsigion cahpmﬁyﬂlgahaudy{gqhm ch*ptcrolaqqp -dcg?/qtl % dﬁeﬁmno!axmne
CEASBE DipSsohdd g ss@rflaed &fuhgnemmah defived foveaizé © aield iposiaes with thedesired

rg%%%? %an r%gmr;lse% tlljx% I mm A %ﬁ%ﬂv’mtﬁmﬁgﬁmc‘énjﬁgsﬁf t the lipbsdnia€as
d¢ecgibed jndagin epgh of, Biol. Ehe 6—%5 %@) viaa ﬂ%ﬁ?eggtgﬁgngg rcacnon A

ShERGRRPS: thdaeeDds uomtb:cman ottienaliyseopfainad wiithig e HROPAME s Cgbizon ¢
ﬁ £ WadoRar calR@BR1 Ql@ljg;]gggﬁ{qbdg)/e fragments of diphtheria

t OXI n exot 0X &g % ai b mom Pseudom)nas aerugl nosa),
rici ain, w&c{; n Ac giasbm“molmles
al phansibadist specifiapliy mnﬁhfse%ﬁ@}’fcﬂ mlywbifé’r’ BeRriP KT 1
;ag,ﬁﬁ@bgas.e scRbiilz @l disclonsTerbivafor, on bptadmipigterd-Taphe tfeﬁ'A‘F”l—Pf various

sor ere o) abolVRIHRE %Qhe%}ﬁﬁromﬁﬂm@cehtﬁh ledtigoddions. CUT Ci N,

I'n, sapaonarja qofficinali i - B for the
1 ¢ ok PR Srocha i Bamo e poun o oBialy o

panultrrind@atioh bring trested, m@fcm}vlﬂ@wmh erfmpieaaen%m\[nfea @gt dg?Oé adversely affect
@a\{@édlleﬁ bﬁllﬁrmttﬁil b adakies tﬂE&ohn@tﬂ;mﬁlf miyadhm jpgeotatiapeghances its function,

%]&As fgrbclx%éle a%étgterg a%g'nt c{lgllmlt‘,dcﬁc t, orjg%avthllﬂhlbﬁﬂ'Yagent Such

ant ody an .
oyleaylenxnd s(gltaag Erssentiy @m jgn in érpcﬁlgts § %feg? ¥or?1 gurpose intended.
bi f Unthela@ineingritientt Rayso bouipippad & Iggeqq!sglesgmeda@r example, by
I\I-a{?'t: %(2}111 l[ﬂqqgg u!ugﬁl&a‘f fndlméhﬂhgnhfo@xz)mp&[ oyt Bce(hidb)zslatin-

T e -] ivery systems
miffgRpenles ét}dgo]( g‘éﬁ;‘"ﬁ mgtgackgfr.xtﬁe roTapsulgs, rc%ﬁ]!n'é gften c}fllgﬁial%g det.l ry y
eiteganple(Ipuromesadbunilimiaeseion. c&ymuleqrrb argpEycles, ér%‘m%?é“ esforin
(rﬁé}&%uﬁ&sgbdéi @Jhﬁhﬂ?&ié’dﬁbosed bi RS mAZtnCiPhe papnica Bsendes wate- as

hi's ( A dOb uyed o vzv?%ﬁqzs@moﬁ]ﬁ)lst bdleste. drl'é’saé}ﬁudi}y'ﬂccomphshed

der i vty Wanoms o di azoni unbenzoyl) -
etfﬂy#temféméﬁ?ﬁef)“tm“aﬂﬂ%&ay%inat es (such as tol yene

2, 6- dsﬁsﬁﬂmwpﬁbam@m@ bsprapatd. \Seitable epomplesef gripseTrisgss proparations
i cp ge § mipermeable mQJlmeJ of i Fn%toﬂﬁomc B&l}xﬂe&l@m% anti&dy, which matrices are in
wa F’ ICln 1 munotoxin can be prepared as

descrl bed in Vitetta et at, Jgience 238:1098 (1987).

Car bon- 14-1 abel ed ‘

1-i sot hi ocyanat obenzyl - 3- net hyl di et hyl ene
trianunepentaacetic acid (MX-DTPA) is an exenpl ary

chel ati ng agent for conjugation of radionucleotide to

5 the anti body. See, W94111026. In anot her

enbodl rrent the antl body may be conJ ugat ed to a

e - e -
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The anti bodi es di scl osed herein may al so be fornul at ed
as i nmmunol i posonws. Lpposones containing the anti body
are prepared by nethods known in the art, such as
described in Epstein et at, Proc. Natl. Acad. Sci.
USA 82: 3688 (1985); Hwang et at, Proc. Natl. Acad.

Sci. USA 77:4030 (1980); and U.S. Pat Nos. 4,485, 045

et & s m&_ﬁélé egsl |ﬁ919.549 mﬁ)cdﬁ&ulckl R GEstried-felehsa inbtodes include

. e PP
(-® PerMNoel, RS cmlmoa{qg@ﬁmmlc}ﬂgav %ﬁly(l +- glaltapiatt, mop-degradable ethylene.-

v1ﬁy@ E@@ts i dbge ARIQREPLid iy Blic RAGsHRIyME syl 4 khe LUPRON DEPOT ™ (injectable
n'ucﬁ) d) g‘?}str;fe;rl‘l%lsefi e@ﬁ: c ac{tzfgfg]g)%s ec}ﬁ%{%ﬂ @:ﬁgr and leuprohdc acetate), and poly-D-(-)-3-

S gosor{gé aﬁcaclde ble
SR ybpiid hWB‘i?gPiyl?ﬁ‘ﬂ sped ety lenedip| ﬂﬁ% yopls a6id el
relehsp OEERSes fir bier 10D daye orgthin ydrogedi relenee pegteins [ lortdr Pagwems -sWhen
erg% J;Eg Bl Qgﬁﬁn Qfdw‘in&ﬁ 130 b REAUMe, théy \RPldn&ide &AFgrdgfte as a result of
nj

ugated to 0.descri rtin
o EL S8 81 BT e Gy S
mdnm@ﬂcrﬁmtdekaumabﬂmge by deised fODWbﬂWm'tq%ﬁ"l‘BMPé thg Fehpnisgn involved.
F&IRbhH Stiob i isdisBverbdto ByIhtkreniadulays-8 g foinsweeh through

th&{%slgfgde 111 glg %%il%)aﬂﬁ ﬂgﬁn @% b; ngiqﬁgﬂg suéﬁeylt}ryll rém(lluualgdpgiﬁﬁﬁg from
At pplaticny, Frofling o paSkeh s ‘RH’PP’BIS d‘i‘dé!g“s"ﬁ%‘i"ﬁ?l’&f‘g fRegjfic polymer

ubhﬁehmpg;maﬂ. EGFL7 poI ypept| de identified herein, as
wel | 5 identified by t he

screenln assa I scl.ose i nbef.ore

adni #f i's§? %‘F the ?P@bﬁ’%ﬁﬂ‘%ﬁ‘ ?E’ﬁly \Pg% VLS b |tg§?at(jv§’? iy
mmw&neﬁe@mab@veﬂ@ﬂ@ﬂb@hbmmﬁn the form of pharnmaceutica

C ONP Pl alitlbOd are AdaEnidtersd B8LH nAninalNpréf@ib®) ahunEyin adegd withdmoben methods,

su'lRasmtahaé‘us 9&3&(};@&%& %5 b&‘%@@%ﬁn@&. REEHDRE yenr)d)d'fnﬁnbgy

ar 1 ndication belng treated, ferabl
et RSPRSHEA LT SpocZbioPR P TRRE IRy cs“ﬁ_ﬁ‘g? %"&S\?“X‘”J iRfca, oo,
tapfcilee mhalagirorhutst Insavenowladngpisvatian pEtheantitedy i prefererdti t i on, t he
CONP Bkl uﬁﬁyguﬁ&mylbs&rrﬁﬁcda&ﬁ Bk adnbdrat®n hRRC@bodidsSF the instant

n&%‘%{és gogéd (H SIF“S'I-: eﬁan?pa BE {h oamlb tgfrﬂalataﬂrt tgé [ﬁ%ﬁ'ﬂ&o 9&%&5@ with such

peutt c , r owt h- i nhi b ory
aesiyeddins meSiie Feoeiyewrdiatiag hesepYa r“é"%“gfﬂfyaﬁl‘%ﬂdﬁg il P°““° ageatmay be
aGiiéréiab hopatidnt) PRp@iind Bd dduag scieddesddrigl them@lwiawn@ 4gents may be used
a&%ﬁ%% %é%%&%%&u&”ﬂ?&%ﬁ%@nﬁ E}%ﬁmy%? the skiIRy. prﬂ'hﬁﬁcrbﬁ‘epmnon

e et oAb N S . .

(Wélliayw&r’\’iﬁﬂtas iBgitimoré, MD, ERAnTHieshemithelprestiy pESTLNAY BreRetoutr S4B or
atfthigtalidd ofdaai SHKRER RSy &Sglﬁngmtﬂl&leyusﬁ ﬂlﬁfhiyﬂ Thet dnétogsl oy &) combined
crocapsul es e Q d&he such to
"g']é i a\'}térsg B PR m?%% B%{ﬂnér/ e&/xdéE{q{ngﬂ ° poagtgl!’ r?%ésé{t Al B g prsione
(ﬁm€?6§ Wé@ﬂﬁHW@WﬁgﬁﬁF§PHﬁ§s nano-particles, and
nano faastbedies ard fised far treliRS Ea0@ 171 Insy WdssirabBplst totadroi hiptér guiibagies against

oaaﬁun% X %ﬁé&f&uéeﬂs B RebdRs Sa RiGG RGEME Siatle ESGR BHFR.E B3,

ati.ons S
Oﬁvg?}f, Iacteptgrﬁ) l:m?f alsS éncgl%célije- age,n{fsI eef.gné gslmée ?Alsg éh\égr)llubody is suitably
adraigigerps seriztheat in dowibifationtvrith radilgicahiragimghts. whedhes ipvelving friadiation o,
ammﬁ@%@mm aibﬁaaéts rAmkr@aase@, amearaaiﬁa.t o BrSmofeEayititpdies binding the
%?E Op%ﬂ[p gl? xlncbreﬁés‘l 14f erej u ns ed%%rmg a3$ &%B-gd'nm&rerd% tﬁ‘eap%@entf Sometimes, it

e semp

gy g uqneﬁw elesh eﬁgprnswp«ew 9we§yrelsm e.ﬂmvwgmt heé PrigETsEpRfiment the

aMbbdidd herab irt @QBmiaKEred With a g@thliibitfrpagentOffor slample ghe growth-inhibitory
ofntohe 1 et v ohdlR y3h arbdl; GRS venlodt HR 25 ifitancous

ease matri'ces I ncludé polyesters,

hydrogels (for exanpl e,

pol y(2- hydr oxyet hyl - nethacryfate) or

pol y(vi nyl al cohol )), polylactides (U S. Pat. No.

3,773,919), copolyners of L-glutamc acid and y

et hyl -L-gl ut amat e, non-degradabl e et hyl ene- vi nyl

acetate, degradable lactic acid-glycolic acid

copolyners such as the LUPRON DEPOT TM (|nJectabIe 5
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10 i mmunogenicity. Rational strategies can be devised
for stabilization depending on the nechani sminvol ved.
For exanple, if the aggregation nmechanismis

di scovered to be internolecular S-S bond formation

‘through thio-disulfide interchange, stabilization may

be achi eved by nodifying sul fhydryl residues,
!il¥1 pt{ahclml olzalxdrr}lg]fstrgu%mf ﬂ@ﬁﬁn@&d? oistﬁg ngﬂﬁnuoﬁ aRtif Mo chnikglplated Suitable

usi ng_ appr o iate.a
Ao 1t s FOBHoP BT QLTS S RO S g Bepmins
abRh Badsy)ef ihd greab-imbitory aginnad thihantitiody hiridly |t i s
cont ‘?J‘ERL Qﬁb@ﬂm&rﬂ@lwlﬁﬂﬁuw fup@r@!is@t&cﬁc@ln&&nmz&lerapy The anti-EGFL7

pol ypept | de o treat ri g,gseapﬁsg call
agbeyp P'%) |goFf‘§'e‘%$ %?adlalms‘ﬁ%‘\?/\tg g bodi es PS:B ’
effeceivealdsms a3 ustremeﬂdfOI eyareplenbyrphistving prefief 415 Ftwam I‘ﬁfﬁ"‘éﬁ’\mﬁc fogl, if any.

AERMHaCniMulnbe aEJl\ﬁ\Bﬁl b RRe fisinisieft,Glth asalphi] e@y erg@ursa-interferon, anti-

ekl or GRS 1)) HRESSEOIL 2),
‘%3‘21?““15““[5&““%' WR@QL%%%?I nt'r arruscul ar])' . ::Iz)
granulecxiganetrorhiga selony pimlatng olgHG agends IRRERTPIOr Ay FTRYase
dodjbiltom @ tirhoes, HueH a3 aritirpratedrey/miihoiln hnu-pm&w%mmw Cdb bipfing protein (see,

\Tvgﬁi/&ﬁka uBfishdd 3 Blniady P931). &m&ae&:adiaﬁm.r avenous
mnlsfratlono L &f - seutralizin
t her &:b ﬁ@(trft)an nea.(sjana%ﬁ&d% qn@?f)GF eutralizing

ety is mw@no a;ef patidntin mpmwleshe SYt-HGL Ms‘i“&n?“m“‘ with anti-
EGH S Eﬁnbda{as RS ) bERPiRied dufiiig perioasawaynd hdalirgloedesirable
anti hodies are to treat cancer, the patient to be
'fe?vésc{’ & %t h such anti bodi es may tg‘Flso recei vmdmmtr he
radi dtf ‘b??“t"ﬁ@P‘h?S?‘“‘RPWE?‘W&‘f’W‘@f grdotgelial 30d AERPPIC SRR
Shepat hasgs poi kitbodx feet wihdsperiden 25 typroiliprirdst ta P@EP‘“P"@“PFF@“ above,
DAL bnd BERPhAdieRE WAl S051it0ay 6 Slafiibeted Sor proventivelartherapeutic

chenot her apeut i N
Hﬁﬁﬁ"f Reyeps lﬁehpéa {]sc mcw.sm% anﬁjé&%lse B%%M Gind e discretion of th

ruc I ons et erm ned of
wrmging pleysitiny Thyjantitedy issuitably admipjsteredsts e RIS at e SRR o OXF P e
@dacheslSi Ng schedul es for such chenot herapy are al so

descry [ exgmﬁé@g/ﬂ}gﬂﬂm Bﬁa@!ﬁﬁ%&l’eﬁé} &he dESder, DG uaR@EOTSVmgfks(es.

W I |tipore

hm?f éﬁ'@?ﬁyllscan Hlﬁ‘élﬁfndﬂﬁgl oﬁg%@reagglms}a%o? t?) fhf Bahgnt whether, for
adnple) bsdne atnogryerplate pdpanismtions ordy con@quoWsB@ @}yw@hdmly or weekly
&sﬁy lnlgﬁt%%nyabt;uh ELaid 1o mﬂ?@or @ode) dagealding/va the Brstors oertibnadebove.

3 Q ot %Fﬂﬁw %g%ks_og%gervgg Gibs grq g;gnd?&ﬁ%n thSondiBIEDd the@Per® s repeated

ro est e such as omapri st one
érse@ﬂctEPﬂl@madZ)lPPrePﬁmaeg%g'és W@Wﬁ"‘mf Howese ngﬁ‘ AAge sgimens may
bef usdfd) ET1R ok 6lf t Sthaldpg lswsmdmanredtbF etat!qnmgal@qgh@qgfs and assaypgiycluding,
he xgr‘r?ﬁé [agl %&h@mgnglgg“@dm ni ster antibodi es agai nst

ot ner associ.ated antigens, such as anti bodi es
t hat #ﬁﬂ%—f—"é“—"éfﬁ%—@?——*%%bé@@f the ErbB2, EGFR ErbB3
Er bB4An DicleE@RuRewemtianifsA conathre it th saghofsfad 4ahs! i 3iig provided. Such

Ae80LR dé@'fbecfa@f»fe havhé}EthﬁSaanaﬁéﬁt is inhtﬁu BEHI7Beitlydyi S suitably

35 adg ol st er od Serl Al 0 i nat i'on wi th

= nvol v J&%l rradt on ..
or  aHf idisipnivy Whéwa@hﬂ}ebﬁetwga%"@g‘e gt ot s
pot@ Eda@»tots\be&r Vxpre@Ed ih bertaiflGhinbrs, @18 exctlive tagets fp dwg eandidasoetinmsr (8.,

galnpe s %p g sr,ag‘l? ?;Etcigsr al&WlﬂﬂfGﬁﬁp?ﬂﬁé ﬁﬁcﬁ[ﬂmcﬂiﬁ bie@ARSdiagnosis and
AP S BRSSPy B aeEt AL DEPLe py o i s wer

Qigbatibsst gognosdes. or nore cytokines to the patient. In a
pr ef egd; ednRIERARLSE Mcludibdribody g Ra| @S beli6dd Qualitadel or quantitatively to

AL P 47 e s i

adm nistered first, foll owed gy an anti body of the
present invention. However, sifiultaneous -51

adm ni stration or adn1n|strat|on of the antibody of
the present invention first is also contenpl at ed.

Sui tabl e dosages for the growth-inhibitory agent are
those presently used and may be | owered due to the
conblned actlon (synergy) of the gromﬁh |nh|b|tory

oy ' . R o Y
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gr anul ocyt e- macr ophage col ony stinmulating factor

(GW CSF), or agents that pronote m crovascul ar 10

coagul ation in tunors, such as anti-protein C

andquiped ith ifdtdetale, @lgl ﬂﬁbrscéceﬁ\ﬂﬁﬁeb @ﬂi}b.mdﬁxﬁ c4a®e Rlohi@ted By light microscopy, flow

rot 0175 | sh 1 Februa
G5t bR, org P AT B Pt S1 BRI L porfmed sty
ﬁ@ﬁnb@ﬂ aeBGF ant agoni st, such as an anti-FGF or an
anti - I?z% d&@cﬂ&r[ & laﬁtﬁ)bcﬂzgnmdﬂig H tpeorﬂﬁfkeﬁ ge%e ﬁ%ﬂo@ l:a?xtbg [:é:ﬁ%nﬁe(a, for example, by

the patient in conjunction wt
m%%wsceﬁe@a%'ﬁ?ﬂfmwgmw Erathiszpugnqee; leeielesical specimen is removed

b iR hatehtyanda Yabkled SRR dglledty it] fider By tiy?d@aﬁﬁg #MO44A6bdy on a biological
a

h N a&;ae E’?w rﬁccolrlrg’ %lgoaa {Jxﬁsefl at de %%91%%? I%? %%rrélé%m oé e marker gextler;)mduct in the tissue
enmdmeh dl widllbe apmeveint &rtheso gdlivd @ thh astakatiewide tahay oftpyriqal rectteds are readily

glggg,gqmq;ﬂ@raet%;,ﬁ body herein will depend on the type
of disorder tao be treated, as defined above, the

sever i P follipine Exrriss apsrofiprd fopsllusgative Purn@qestopigyand pe not intended to imit the
mﬁddﬁﬂﬂyreseat:mémmmﬁdneuqu for preventi ve or ther apeutic

purpo ?Eesdxscﬁg Palljl%atgln ?ﬁﬂ?&%&hﬂe ?er aé !:1 tge ;irerslent spec1hcatlon are hereby

hi story and respo e an
BFW@dlbbﬁf%@G%%@eQ@% endi ng phyS| cian. The' anti body
is suitably adm nistered to the patient at one tine or
over a series of treatnent mxarrpl e, dependi ng

on th veri he

o soColieiuf drabi el el o il e g st hmunonrers
mmuftioaq uﬂlemeuateend@e% e fiqwcc afthaser¢ells Mentifieskin the follpreing Examples, and
BRL LB the sYMOBEINSS, by APEC aRRBPIBberbié tHASneRdan THeRulture Collection,

ar af,g gﬂ%ﬁn ni strations, or by continuous infusion. A
9‘%‘7 4 y or weekly 25 dosage m ght range from

about Allreforphdegcited hek@Darprherdby inperparmedhy rdfependi ng on t he
factors nentioned above. For repeat ed adm ni strati ons

ove(rj_ severalt days or kR ld(gp,g FPf the 5
condi rea 1S Or_sus alne
int i 1807 e ‘F“é‘&h a&gmc ta%eav*’aw sgsyiited and transmembrane

o suticHalyghose mv(dteﬂ ertlmie@dngm afsgtule developngent. knbtaﬂsufﬂhs lcloning and

coné@%?%%chﬁl es an assa EM %EIF@@“%&Q M984A1

QFLY fisideptifieel ap PR QI449) Bre p*smsbg FRgunt fgitu hybridigafion; of

_ sh‘bﬂilhlfv&e ibdﬂbﬁnddﬁd 1henmts¢c&w|ﬁe&mmi Récblog it 436 enfithedlinathidéleDbryonic

QAL G S @l ol B L oot it nteds o
i ﬁowh@wrm@wmmmwda&mm mdpRpeptosyoreidsettificd and collected.
tmngme WiousS cIOWAL dPRRPRRE h‘éopﬁ?cfbesTWeﬁerdd&l'aH&nQiﬂiﬂyﬁ%ﬁ‘ois Wkre performed

T RETE N T s
ltgmwphsq! wewkeystagesin wcléogplmmd angiogereds. nmong thanyrgenes, identift=d from this

s&%ﬁ'QidrpwEﬂreait nen% the same prg{g%’ al o {wﬁéﬁétmim

ca
%F; % tides find additional use in the d| agnosi s and
pr og Xetipes BHFLT muauﬁdaaf a RYIRferi R frodd O éihghSpetbahlOmirFBC044267.

Z%gﬁs LtT%s 59: h‘gy IB 1 ng tgl Snd Tlise bg tggrgeg?}%asfgggﬁg&bmry made from

nOStICS or or exa

241\1?&41@9101% Hasgdan thﬁmynolpm@gwwmse knowan spgeies flgmdn, mouse and xenopus). The
sejbRbes bidkbrvRh ¥GPL7 dﬂn@,n partiaRen¥fit HNAQnd éQndja%{d%%tsthJﬂ%hngum 1B. EGFL8
Ehgf%g b Ebg%E% ncludlng t he gene encoding t
‘% Y es"%fﬁl“?’body preferably -52 is
equi Bplitionhybiid mapaiag expbritEn® usify the T51 fphnem@m&brhmb aﬁ?u in linkage
cr, : oW
g@% g% ggg?luor ﬂ%hggﬁgYE@m&?echnl ﬁé@ééﬁ%%ﬁmﬁﬁ*wnﬁ'
the art. Such blndlng assays age perfornmed essentially
as described above. In situ detection of antibody
bi nding to the nmarker gene products can be perforned,
for exanple, by 5 immunofl uorescence or

i mrunoel ectron m croscopy. For this purpose, a
h| st oI og| cal speci men is rermv_ed from t he pat i ent,

Y R T o o
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examned. It will be apparent to those skilled in the
art that a wide variety of histological nethods are
readily available for in situ detection. 10 The

foll owi ng Exanples are offered for illustrative

pur poses only, and are not intended to limt the
scope of the present invention in any way. The

YIE3s 1fbe sHtenic o 8, h&bRE fREOEman EGFLT
2o T Hhoie e g'lté I%L Rilbo 45 Lolmwc{sama .

speci fi cat |
resﬁdﬂ%'gl}e&pwwn%?re Hélgs }i“'ﬁa"t LS ?Jot@tﬁ%q 42, pc){(ilgster lipase (CELL;
9qE} AMidaSsomEnpmizibe 'ad.okn;wa?mb [Thesé gones erppfesant & thfé?gé’a' P@cﬂnﬂ Yhere
Eﬁr&sﬁﬁm@éflw@g@%@g according to manufacturer's
I nstructions unl ess ot herw I
{ node® GULY 55 HERES TP RHr PR ETEOT bl Pt . Eanarad o Sof
EGHMisougitiousty coivervedse Figireat mﬁmaaww&ma% E@%‘éﬂ“& fpaience s

718 DL 15% lasit 40.56%% HBIoEyCi that bY/themdubel (bus riusdBink)| >@adphsifignopus laevis) and
m@@ Sas.. . A 20 . 20 Al references cited herein are

y |nc Yporated by reference, EXAI\/PL
f | ERBEEOPLE e copten O PP V] SPTB® TAB SR in

pr&saht filla SEEDERIE exfrad¢ibilar natrixassogiared pedtab ingelvbd inrreaqlsm fe¥adhegion), followed
é)é(rq:l-lﬁé do Lok G ¥hefe b thl@ 86 d-tba&Ebnl The fnkifinalian BGFL7 belongs to

at | %ﬂﬁl‘Asg geaasgaiﬁugl %% V? !:!?sah remed g%k S‘ﬂhﬁfl hats 'ﬂﬁdenueal

dodm ongmi;gtdm ayEGFLD mm; this gopﬁgr@}ytapp&ﬁbqo bemere (E?Hlpicx in mammals, since
ndEREDOIRASAO S tebn s sBveraBish Zenbries (hei rdrbi Mrdlaka snd Fugu).

PRQI‘IA'I-I QBNA encc;dlenfé l‘ll%{ﬂﬂ %lg.l %vamycﬂ"cd hﬂﬁcﬁl’letté}mm e Bﬁhageﬁtn‘e@r@ with the

t dent i f
N e Glen Sty OHP ORI Mefreit [ 20 GH R reo. win
ATCSD4pbsit NG 1203243 (@sposited /on@eptamben?al?¥8equence predi ction and
ext r'ﬁﬁs%h)gﬂ&@&mrﬁﬁﬁﬁ{n{&em%‘vﬁ% ommbsamwmm@ﬂ

hu DNAS .r epres o
R & D PP M R i e Pl Al oo
thgeunds [Budppestibreatyd iis mwmmn&g%r@%&“%“f%% %’5%‘?“
the) GukEE agp@;i Pid depbdits Sill beimity buailatiie bpATEGhedendie o of theffudpept Treaty,
u@h i\e@t Ege 5t e E%Qﬁs&r@@@m@ Predefit ApPlifaonand ATCC] @hiéh.assures

| eve nment.a

S ance
P iEHﬁﬁﬁg%&’ i ihﬁ?'la%? gﬁ’d’@" @%"yo e PR uql?glg en ‘ésg ?Os g)ﬁhg’c dchiss
oA OgerTES paent chupm dyimmeryn g tha pblic of enytl] 3 Pifereigt R3S AP0,
wﬁe{e&@&maﬁuﬂ dsﬁreblﬁhﬂnﬁﬁiy VF (R Saftle deferriibee bethelG.5.(oinmigsioner of

Pﬁeélfsacc{ 'llra\(/ie l a|¥ks 2 ovg\%g%e itk o%@ﬁ)%k Bsc §9ﬁ af U R Rihis@bher's rules

was | %gf& Gééed as a
DYreyeRy Phererp é\ﬁ“"‘a!é?"l B4 1t Uﬁ‘} BTtglag Frfegeneg dg itry
BCO 412 Gskignee At peckdnedpplictieh Has ugaesd it dﬁg@tutgyf theypaterials on deposit should
d1§ B{)ﬂe RN QR}&Q%&%B SREUEHRble StadifRE e gatefals il EDPMmptly replaced

I‘ 24 h nstrued as a
oh@miﬁag%yw thdﬂ)B ﬁ kﬂﬁ%ﬂagﬂtg o%lthousﬂlépcg%ﬁl%gmn ’ s I#DHS gcecoa ﬁ'la d
lioeasn oY pERSce thﬁ“heem@ertmmson@f hye EPRSHIET sERKf ) Bovernment

i8doldhRt withaR pdnflakdNA and ami no acid are shown in Figure
1 B. EGFL8 was identified by BLAST using EGFL7

sequences. 40 Radi ation hybrid mappj experiments

usi ng the T51 panemﬁ% EGFL7 in

| i nkageucidgs teugxpshiof kefiain HHEGFE], e mogntiirhpitu Brligegnid@punofluorescent

s&t&g@ émX%cu\fe/}&ﬁ @R AW BhiricAVR 6,5 8B and Fbiafish EREH 0O vaf as
ra

1 appears to be syntenic with human
TERF ¢ %‘Eﬁ?ﬁssgeéf%"'fso 9934, the locus where human EGFL7

' amsi Ng genes are found within this
hu ma-ﬂ[olxs@ Erhbeyos &Q& mlestéi%ﬁ fined- ﬁ@ﬁ@ml mies (Taébingéndaug én (TL) wild-type

zé)%é;lmc T%)g-ng%):l%rgﬁ@d """ﬁ grrtme aéus% glﬁ?r‘?tlé o té"d?% ?’g‘% tyé)e[&rpbm%%werc used in

where zebrafish EGFL7 mappeg (LO021, 19.6-29.0 (M. 5
The EGFL7 gene encodes a put tive secreted protein
with a relative nolecular mass of -30kD. EGFL is

evol uti onary conserved. See Figure is. The human (Hono
sapi ens) anmi no and sequence shares 77.45 % 47.12%
and 42.96% honol ogy to that of the nouse (Mis

nmuscul us), xenopus (Xenopus | aevis) and



10

15

20

30

35

40

zebrafish (Dario rerio), respectively. The EG-L7
protein contains a signal sequence, an EM donai n at
the NNtermnus (EM domain is 10 present in a numnber
of extracellular matrix associ ated proteins invol ved
in regulating cell adhesion), followed by two

EGP Ilke domai ns and a | eucine and valine rich

thc ﬁ%refsmn an% act%wg%uﬁi@s dc%ﬁﬁ%ﬂ%@io&aﬂduﬁ%lﬂgmhﬁd &HBG8s et mahtained as

searches identified one
P’@Y’@@%F’?ﬂﬁb@l@ﬁé‘dﬁ‘ééﬂ??%@l% %fhi ch has an identi cal

d o maR dioadtigkrin ki & EGPL7. Interestingly, this gene

fam by sué%;%?lro&s&@fohﬁ sszbﬁdlﬁﬂsm:ly@ Yethdd d@:ﬁ%ﬁr&;ouﬂj IPhidlips et al.
no EG-LS or

e en identif] v
PP FererTatEe PR Ur B AOE s My ) Bl . 1950
No DI cion Beoekioh 42 a6 ESTIF sseriad andesps Biobes Hert Rrassizgdfigm two human
cHRAJHRd &b mbeile cxmdﬁaewmaimds Iasztdn 962, AIBE 1o 160 and T§Jre 774,

b B et‘tﬁ%A“"(’k%‘c%b,“ S e

2032%o RS LS %J’”“ptenber 9, 1998). These
depo whblandb&rue:unﬂ;d&mnmdem deiedyubas deseripedswith flight peodifications.

Sgﬁlg&&éh Jerv %nYut P18 ﬁi&ﬁzzwﬁgﬁi)nﬁhh@ BAbryos REE E1EARN tn a1 ncure of

osit of Mcroo nisns f.or. the. Pur
bpizy! é‘lﬁ?h"‘ﬁf’l%lé’b‘ﬁ?"? forp B‘“‘l‘gﬁa\’ny fd Fdiscnse nﬁ?flrj b%e re Lﬁ’% Ifleeursmg the
f§1BuitlqeopittesTa eing GGFLT prrtisl wwwwﬁl ak accession:
Ab133b$,; sGhbrdath ESFRf p.tda&mraw corrds@bdio noeletiges ﬂmmmtan gther

d ?t liaf-%%kcq'se O Oﬂqﬂle-Eh er an ¢ O?i é»ﬁmﬁﬁ‘ ébéSFpﬁld M%Mﬂ 188 |F&low1ng

Trea
vglg]b]‘rr@gxf inpig halwd%p%m H}ﬁ@ El 4:%? at](%?yd% %Eg) in 1IXPBS,
deliyBraedhrodzh pi dtesdl soGes, AhenbsTBEGn TRk Hlus nlaﬁs@eiv-’esm% e HRREARS were
c@l@ﬁ@rsumm&bwme@mwam hduhida i EysbsAnB0.0geny of t he

culture of the deposit to the public upon |ssuance of

t he 6%???%%nt U.S. patent or upon |aying o

publ iEgdoggnous plalivy iosphagaseragiivisy 1§ AS Bph Pholrrasp 2 e Eﬂ?" g detected a
ae@h&hgwdusmom@stai iDeselopmenrid9- 913 583 @¥2)av ai | abi lity of

the Qgeny t detern1ned by the U S. Conm ssioner

radena e entl

ac c orFHPHE 1B f”o‘? E’Eﬁght Ti 2C P ﬁ% gf’g mﬂ X %J" %‘%S / 913?, snap frozen

NS datin / LShhencedsoand pectivhadd Blitgs YBIe aTriyied, Pim’f‘lPﬂWdt“hlx CPBS/0.1% Triton X-
P EDI 50, Blocke Sl LI SRR tht BhofRBlutioopitsi® Bsﬂhmeim @w,a
I un el labs,
brohusTapioRRble EY80 A0in AR Rlhledfln YcalRif i Brorie)
b selyzsy esins wRevisien W%ctl'@aﬂ Dd’ﬁ'a@f’wg’tﬂ‘ PR QB t i ons,
t he Mhh@iofwlecentiSlaininpe pronptly replaced 30 on
t” gt ' gel.rﬁﬂﬁah ?ﬂné—ééﬂs ‘iutt}e M%anﬂ fetcél?ﬁmﬁ Ate E@rtualp}o&hl ekgirdsyed BfE. coli.
e osi ted mater i.S..NO o_he

Pfeéﬂ?,]é‘"'tbadl PG F?n&rg.cﬁﬁ éxybnﬂoma 5101'1 ang surli»&gnén t'lﬁvg\qlrgﬁﬁlﬁ’gaﬁ antﬂf:odles 1CR
4ol Wthagmosmgrddmwdm@m @ere PW&WH\SF‘PW‘% ftainipg, Mouse tissues were snap
Q&é/nedﬁ BhtonddFiRd 60k 3 r;lﬁl@.mfNeJ thisue beStigpavepattainbdbusBescribed. Parker et al.

GEL7 e
Igggiﬁy-gtg glegqﬁo%?# :ﬁ? ﬁé @Q)ggég%dms \%c?i? it ?rsomg% %{9 :Aﬂéglé 18 (Zymed Inc.
Gy 13- B10D)adrki GHFP (TomenPinet Bielhs S HRAO0 Dé{“ﬁfl?ﬁ“lﬁ‘g“aa )
radi qagdd ve in situ hybridization were carried out on

Mous andreszs%Q ra%e %G%ﬂﬁé M %vcﬁ\ﬁioﬂ’s\ﬁalclmsé&dxs EHH&&&SH a@ﬂﬂ species. In
human Tresue Becti ons. raf.Lsh ‘and

R B e wsaﬁm@m@ywsmf R B PRI 178 P R Ry
prbgetors TAIEDs QR Vesdels (Figufes Zn, ZbT1g) 2i-3in], ab-welf gedhe eq;tgcardmb Stepng vappular
Lxhlgs@roh > Qteg' Moaﬁn&ﬁ’ %O(llg Jnﬁ%}omtﬁ@ HE&U}E@M&OWE@MJ mEAE Wee S

|

rwl si_hl
Rl LA SR B POR PG T isaic? e ch s e v
bel ow. Adult zebrafish and enyryos were nmaintai ned as
previously described (WesterfTeld 1993 Zebrafi sh
Book). Radioactive in situ hybridization Tissues were
processed for in situ hybridization by a nethod
descri bed previously. Phillips et al. 5 (1990) Science
250: 290-4. 33P-UTP-1 abel | ed RNA probes were generated
as described. Melton et al. (1964) Nuclelc ACIdS
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respectively. (Nucleotide Ain the initiation codon is

counted as nucl eotide #1). Wol enount in situ

hybri di zati ons 10 Wol emount in situ hybridizations

we hartead kidneylcoptituedts exppescRGRLA th astrhisubdet (fRéssels. Interestingly, EGFL7 expression

oL Gk i . vel gpnent.. . , _
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1 el el 4, SBiRRl DecSobor2 it dimsitie | n

JB- 4P ngppqlgqrpsg?n(smily@cshm ttesthe EGFLE profetnds sertsd M€fefains in the vicinity of
C QR (Bl Pl @%chWaﬁdﬂrthlg%ss%Aia m@%{ceit%é%aﬁdggzg I%durﬂler study using a tumor

m)ugtletzr in ‘g/tonpunt 0. AP stainin enous
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convol ution m
ovepi-YREF geatmentc | n 4% PFA, cryoprotected in 20%
sucrose / PBS, snap frozen in.7.5%gelatin/ 15%
sucrose apd, Loped. ?Ii were air dried,
per neabi | o epeimiganayse of Aplmals with Redyse
bl ocked- Yeseul@Defiicts it the EGEL Epelod oo Zelirifish

Fa LY

pl us 1% BSA,

20 st ai neth vkededt r&6rt, R affokedf the il %n%‘g%ﬁé&%ﬁ%{%&(ﬂ#{oﬁm is shown to inhibit
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f . i . H
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t sections re.stajin escri be
SRRt G Rt oo, AR, i e § e aohloodsfning thebilogica ancion o
Abis gepofiinds used in this study are: Anti-ZO 1 mab

Zy Me Gehd Yo - X i-GFP.L Torrey. Pines .
(Bi gl abs, Ca%kd@ei%40%5 ;Mﬁo ne { antiggnse oligos
RRagsting the Pbrefish BOFI eligo ASpakybfidizes @ftheSCHTR arld blodksH@nslation; oligo AS19s
%vol ut i o@ar c_onse,rve_dl s conserved across speci es.mfn .
HEidzes "t A Fronsitonunsrions reaulfing inintos estentigngnd heaspgremaufo translation
E@pingtion. Pesitions ofjtitc swonnti@nsd eligog ireilditaied e fid 8. iR&hdomized controls are

I e

vasc uJF_QN(w@X%"é@TFGhT%T@TﬁT@GCGTﬁMSQQm NOeHfhr yoni ¢

and nadnatRtn ALWalBRIRHd in REWRYER' 4
%%&;&cﬁtﬂagle % many. adul t organse %&%@ﬁ?%ﬁ%ﬁ?ﬂdwmm
i oan digkriby w%%a@" leatideq in devsloning s 5 mMctizeustock Eedution (~40 mg/ml) in
lung, -55 heart and kidney continued to express EGFL7

in a small subset of vessels. Interestingly, EG-L7

expression was strongly up regulated in many

proliferative tissues including-tunors (Fig. 2i),
reproductive organs during pregnancy (Fig. 2c), and

inflamed tissues. Moreover, strong EGFL7 expressions

were found in primary human di sease tissues

including, but not Iimted to, |ung adenocarci noma and
sganous. cel | carcinoma, renal 5 cell carcinoma,
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Thi s uni que expression pattern suggests that high
| evel s of EGFL7 are associated with vascular growth
and renodel i ng. EGFL7 was not detected outside of the
car di ovascul ar and hemat opoi etic systens, this
observation was confirmed by the fact that EGFL7
expreSS|on is conpletely abolished in the avascul ar
19er :1u?§d':§ﬁﬁ£ﬁn‘e§£l‘$2 fﬁ%?a'hﬁ\z {ekch @7 nﬁsﬁ‘kcn & ﬂumg@m slinmﬂmpss pH
f apopr 199 wclieIN &1 chsmg
%@mtw%gopgwew tals o HERER Y 8 P PR P B GRS Bl
@Iy L 2 DAuninfosd Nengiécniniryinjedtor. rxnmommwwewal@ﬁhaﬁl@cm of 4 ng
eglgs}:nse 3@9 %l’, %o%a@é%&&ﬁ@;a@dlaﬂ%ﬁd?s W+t Qo Eb¢drvabiE Gfdctd Indbbher structures,
matri x.” Fur

er udy uysi.n a 4y s.
Y8 PR S’ﬁﬂ?‘?““‘\fé’(’iﬁ" v f'%'&?d“ il gg‘)’t%“"wf‘*“é’%&e? g’w"
vas c UHogitoligoe gdveidenties! ﬂhp@g'meah F@’BS Wihen cpcagnigep after theqnpet Qfepegulation [-24
fiou Mﬂﬁmﬂoﬁ%ﬂm&?ﬂﬁi ARG thJEGFh’E kxE@thrr ey (KiPs) thiawed overt signs of

e d,t VESS Sor G SHheteircdkB . h
p?fﬁ%é’ A fh “h“ '§° ?J:ufan-mnf EGFL7 in su ortltorﬂe;phr:m::;::r
B o o kb By 5 51 SR g il s
veeakaRRdts. the antl VEGF treatnment. EXAMPLE 3.

Phe NOf b rm@‘lc s of¥Rd MW% véded) vl it @sheffionblers were analyzed,
ACtIVIt ascu

Defects in the E
m@mwﬂ 0 P 18/, F@E’éﬁ%ﬁ""r’fé‘ﬂfﬁ"ﬂ"““%ﬁ% Cf"br{@g""% QQQ ¥‘\’r?“°‘“ EC
ﬁaﬂ&)adnm b:ﬂsgeﬁohﬁamamﬁ gmbphm bt Briwipetalt Mech Les 9 283AFR (RQ90); Fouquet

o t m.
' %lc) nﬁmL 1§§T?P-Jsg\3%}éﬁ.ji 2 57»&@@24 55185 9PPLyohs Vi1 DR Dy

PR30 9985 YDA - G SO (o0 R i s
24761810F1 824 (m)bci:wasagal Carbelobrenc 2 Bi3-98% (2@@: [Kpockqopg expestepes were also

ism__ zebr i 3 call spatial
W%?P'ﬁ TRARRA “'f} gp'im’s o “fg Cﬁo ?“\S‘g‘g’i’ﬁ 'og g%égg?oshpgﬁa overell pat
dRghuagRREiftBity o thel aﬁohaerm:s Qere mffm inthe KD, duryesmere, all primary arteries
%fﬁggl%%t P mbdIn RIREYPRBeatidb & HIRDs éﬁguﬁl 3,4)GhdicBiihl @biti RFR is no significant
esear C

74: 757- 63 s owever,
e e e DG %Q ofih Boorey er "
albulog@\smartlymgh@ﬂlmnam systyn Gaysispedin e 50y &f YIRppny primary vessels in the

TR n4d20R0 isorgNALE Minkrs tiSho BamEzk ¢ @lf (Figatcdr 35). Oerpertiplly dormed Se
égﬁp%%aq 3@ hg)f %5?%9 g}ae ungHﬂ M%S eﬂiﬁ’&%ous' Ap sY&ﬁ&g,waHﬁ‘@teE@ﬁarucd endothelium

ressed | h a sybset of vesse
5@,3 Py sl Sevfal) e 204D mgkmﬁg S 2 %. %‘% olf mri,ecceéﬁsﬁ‘ ke unaffected
(gueat budle)r Racluerratonin tie frarts @rse fegsionsofyp AP stabyed Sfuqufe resembling Se

%ﬁb@'mmm Qﬁf@ﬁ?jﬁc&&hsﬁ (ﬁﬁﬁ&dﬂﬁggehﬁgmatﬁmy?ﬁm smagoagngﬁhavc 1
and eral other, fis 0 by - markers
fdéaég VST S elp f/ F&:’mbu—ll;g&&%d di p¥a§ b? bisdhiiar mark

inin bl ol 0
ﬁs@pmem Bhend 5% IB@HWIP erotsems i 1<) FoRustEre A g 50 b rovosid
65 ERBTBNESZ(WRKDs RE Visalaniahatigss megerélyvpal fiimfefl whulqgenesis defect, whereas all
E%Eﬁ?ﬂarh{g G=8h %ﬁ%§ & rih LAQ R nutle® T8 Bt Ond ki@ k@R §padifichy) the vascular
I go hybri di zes to the 5 UTR and bl ocks
tphcagtype eeused by, AS;47|“gUes,qg§_ Bythe BGFBT foding BEA ijthopt the,§’ untranslated region.
exon- L 0l L, cL Pon{latulmoxg %hr ﬁg Y le's e vlarﬂieﬂ Wtﬂeq’ﬁdlﬁﬁﬁaeﬂsjbr(?&scls in these

and hence pre at | on E‘ﬁ fect is a consequence of
Py s POt SHeH i s ALPTIBRER BT tf“ﬁ B o Pogenonts efeo s 2 gonseq
FrhsEhilbi olidpseBive iRauaklafioaditbwotbniblloping olaerenti®E mEKENY(liely: ﬁfst ca!‘dlac

é% M-E% Tr%ﬁﬁbg, o] |p@rnmpvess¥ﬂﬁmen &jwelation and short term

ma.ﬁ%&e%{agg%ﬁg;ggggau@ﬁ d%gilmrcu{an QFGh?CﬂI\QI Nglt?z)e Ge/%t

SiibAsriad(200aR Isogait 8. Rspainpeent \P0SH-EEPEHANd to c onf irm
uni f o EHFEH kb RihdiiRo SbwdaRgedsivempibigehesio idfedi®. The initial sprouting of

devel o

e e et bl B R P 1o, e
solution (58 MM Nad, 0.7 nmM , 0.4 "M MgSO™4, 5 mM
HEPES. PH 7.6) with 0.25% phehol red. A bolus of
approximately 4.6 nl was injected into each 1-cell to
8-cell stage enbryo using a Drummond Nanoj ect

m croinjector. Titration experinents reveal ed that
injection of 4 ng antisense oligo per enbryo caused
speC|f| c vascul ar def ects W|th no observabl e defects
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pericardi al edema and henorrhage (Fig.3a). In
contrast, only 3% of the control oligo injected fish
have m nor 10 vascul ar defects. Furthernore,
expression patterns of the foll ow ngseveral vascul ar
endot hel i al markers were anal yzed, including:ltl 14,
fk115, and tie!, ephrinB2 and gridlock (arterial EC

dlga%r Vesséld d@'ﬂlg d:@%hﬁéd GMEJIQV’&SNeE@amﬂE Hi’sﬁf@ at 30BpEKFig. 2c-d), and were
}o?t%!%g\o}rlflu?agg | g%lflzggle? h %&?}ﬂ 1?‘ %f c?r(c:u ! \o/r; ga}ﬁy C(ﬁ[n%m t@t‘ne ﬁbogenesxs
Bifat, sincd B B d@HmepBd (hatgg«fﬁ)undetsp prresson e ﬂB@\?%?f Bigefifiqp- Lsopai etal

b@ﬁloﬁ&lr 13393 (-5980(8003). LDHOR The @émidant phdnetype il primbdy vessels, the exact role of
% 133udad 1£ 13 g 8%:58 %ﬁﬁ&’ %Hag‘mmﬁ&g schl;;l?ds %dm%ie%&kﬁﬁ V.

in angiogs Sci ence s to whether
287: 1B@asegguadogigpyent edopadeat %Pclﬂwmbﬁi?‘&f AY5RHEp femains
1 Qs adeR B 2ech 2R T)GFL KEDNGKal dudinecesepsequenaeef disrupting uretindipg tissucs.
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somte st h
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2%*4 ?9*25585{595 R e t:l(k%:xlc% b‘é\%?aﬁ’mﬁ) 116:1024! h&@flbﬁﬁl strihRlet al. Genes

et FaA3645 QO POL M IR ST TP SEo) AT st iclatin,
BBkt cdnPid s Kpﬁ)ﬁ:ihalﬁcﬁ ik the plogiepibd veatplatedelovgionaf the embryo where they initially

gb@d}ﬁcﬁ Sthk S QUARANs dtféc%v@ﬁihmsr QoS54 1EUALiNNEI of SMC is an unlikely
I Srupt e

st 6 o ot the 26.
ﬂllé;g %Ere Zefaf)“Rﬂé epes 8t3 p&'lvta%ulbr ESJ% cfgrgés%]l@é ﬁll rgé%ﬁl)@ t the 26

nmen
Gomln @mgcm peitt when| the(qucqjar defgets Qyere Smous nrﬂné KB lge data
sﬁHg&'ﬁ ¢hatIR1ure @Naﬁ:ﬁlh&ﬂmﬁﬁenﬁﬁ ish pfimspdeeeticavsa bp BGET ME‘D‘EH
since e”%‘%ﬁ&}&v’.ﬁ Ekh,ﬁ& Whi felheiBleaion fdefbdonivh&stc BC

endotﬁe S um %@P % no Se

e byt ST EDSE L o RElie G4 7gE P Sl seons

fshamlad the k@ckingabSreRIFETHIDE! dhilisgthy totalgumbenef EGey : all axial Jevels regardless of

RV efoPin m&. (Fibnl) me&n%ﬁrbséé@&&phrsmmnu §1i3 Sxphrbsicn/bed tBdlifferential

e “edg{e o Bered HEH LAl gﬁi} bﬁ‘ﬂ? os, G B3 SRRVEC rumbers
ur

I'njec
tvh:@talsq fqend,gdqewmgpcjtegg:x%@e]ﬁ cca:frasgte qrgg? ég‘f gg gnétc(xfemc

&ﬁ:tnﬁlfbvﬁd! QR BC bt ﬁgﬁﬁmﬁh&n@n&mﬁﬂn@m@ﬂ tub¢formation. Thus, the data
cgflssqga@ﬁ@ﬁh glaﬂ%ﬁ%& rditl 150k AUGElivD Yol PEGICALS @ nailil Feljifes during vascular
tween 75 and 85%in multiple experinents (Figure
36")”"%"9?513 instance, flit staining at 30 hpf reveal ed
that 17886 ©264B7ihe whculahpberiypeyy qeibar feueh aime coyenglysis was carried out

thad mélmeﬁleﬂss rs@diaY crbR bef1Rhis B8 e vk bldggirvaindl sectibef o ¢ head were taken at
3@6% e 4§ Zg t§ gnefc 2 Q]}c'{,&u %2" (ﬁrﬁetgpcuﬂguoxg ea“(%OleﬁggeQ Qifnﬁf?des of these

0 COﬂ Irmt knock ovvn S E‘CI oiembg% At the 22-
tsption amam ek of spllelspytvereiugng the sord- g Eansgon ip e goin b
t Somitelsakel AftefaD £hid REpoUDMiohlatts vodddsce e siogle ennrdsyExtansiva Highgjjunctions m‘"’"ﬂ"d

F G QOnrécE&a a:ﬁ:fn g Aol Uﬁaﬂtsfﬁﬁ‘&ﬂ@ﬁ:é DA kon#k stalh griekallt beparlilos ofegioblasts was
verified e

LN} Ssjag icien
eq)ﬂg?ny@issu d'efﬂmcn g gngjlmfcgcaas \}\lﬁn’?{% 9& om%e ) % Engiog]ﬁmﬁs%uff tly
pegegated, exch the trtetidl endtverious amg@hggchlpg@;ﬁwt doragins, an ahgned in the form of

%&ﬁ&%ﬁ@ﬁs&&qmy@mlu&kx“@ﬂ kiR esfnoii6lodidal dhangds amifbedanompghmons,

ollo rmation of
8 e D AP LY L 393 S bt o i
t thygdor FREFRIATtulCENYas seyerely ifppaired iy @PEEGFLY/E%%%'I Ithg fesss Fgp t+°g‘ﬂ°° own
AdABtotSdIO FalledliPre fitate iR rEthiS ARG tighe fuectionGr Teel aliorfailedie clapgeahype at the later
h%%&tlggéants that lack circul ation. Sehnert et al.
N& #F' het. 31:106-110 (2002); Isogai et al.
Devel opnent 130: 5281-5290 (20Q3). The EGFL7 KD ani mal s
al so showed progressive angi ogenesi s defects. The
initial sprouting of intersegnental vessels (1SVs)
occurred normally in the nutants at 22-24 hpf (Fig.
3b). However, these -57 secondary vessels gradually
di sappeared, as the I1SVs were partially mssing at 30
hpf (Fig. 2c-d), and were conpletely elimnated by
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SuppL 129:775-785 (2002). In cross sections of the
KDs. a normal conpl enent of tissues appear to exi st
(Fig. 10 3). Fmrthernore, in situ hybridization

wi t hf kd7, ntd, axial /fkdl and gatal illustrated that
all axial structures and the hematopoietic |ineage
devel oped normally in the KDs. Gdenthal &

Nu SS]* ?e R%qlup@tr (grom\énd HFERE% Vakciiure in 88 ER# DT RinSkopdRE) ;

rker Devel o Iice were

(100 imoschate FOELT et LRy gt phRy e oy pie vere
geRaddd@id vedd agtiost adiptl#iotiemcTiniplantR Bk KO gupe werg originglly gp e
baé%\tsoﬁrrd 1 B PBSBlackObsséi 16 BLH. Abiim@lBysed ig @ lptrine@ivles 3itar! dehreation

remained in the posterior ventrol ateral region of

baghgrssehhryo where they initially 15 devel ope g dorsal flank of

ConfQuerrionEPOEIEF10) fdangrppsnar sallawe ipigeted &1H é‘E"t"F‘{?  in the dorga} R
iRl iR tidnRs Wirt Skamtinedhily BvBriosincdencanTuimorsiwpre megpradiesy

fact or n e VRFrak & EO¥L. 0B RSy m,w&swﬁpaedmmﬂmd
Wfﬁ“&p’?‘%@%ﬂ im wid type enbry%fsu at the 26-

EGR heseremyenyeer wHAYPe BBt " when the vascul ar defects
Wer eAnbotinonBgues 6 bridd, IBelabak ipongzye Wi HEUIcRy frdoe in animals with

o&b&ﬁ&%ﬁ&ﬁm&?ﬁémﬁa' | ure of vascul ar tubul ogeneS| S is a
I mary . def ect caus ed. by EGFL 7 g@aﬁgh ed
nurrb‘é?‘ BT &S usfnﬁ% qF“%ﬁg&%g%& s Hré)urt masubset;:GFL'ﬂ
regigspny iowih nﬂv@%w Eﬁ?%
k0l nli el tb Muhﬁeﬁ%&&n@@?ﬁmn wimomhsculDespesisop ma nt

126: ﬁ%‘.ﬁg E;Q,?arr?n g'Jn%g Qgsculaéﬁr fb:ﬁhhoﬁ LA EGEEL{K®DiiiSe veSinawadld type mice

si:?g'gﬂtd@qt lagksof @ﬁﬂ gtnctgp Te% ay% \t}e Swl? ?2 o Hggmt ﬂ}pﬁé the relative normal

el ko Mogbves inalipeyik Fpemiced BGFLE aRPEoRion a1 16 2o 8’5“‘&?‘1‘“"“ front of
SR dviSeaNdf | t 4 expression, and the differential

regul ation of flkl pronoter between artery and vein in
the flkl: GFP errbryos arterial and venays EC hunbers
were al so f EXMBLE4 o EGFLYSuppoxts EG Adhesion and Mig ont r ast

to Efikiof BUrsegisings owwin Bagbie 3 indikates P ciiet Brgj@stility opagihesion is

f & Eu Erqsc BGEOUER Inbfro BA4BIRGEE] c8li 1Biratidn aidinitileyion agsmyd were carried
que nt

M&sru ted 1tube formati on. Thus, the data
W’Hﬂ?‘?ﬂﬁ“@g‘”ﬁ POSHRRCE "2 unique role that is

di St ipRed wefeokitaonh Vil @:bdm (BS ArtBi) yeoltagey (Vstard), Bibrpaertly (Sigma),
vascul ar tubul ogenesl S. ord I HRAEChEambrex
repauinppipmanFiOR} Rioduced fn Eoli st Ef f‘éﬂ Mt | me Ig% urse
p@a&amﬁe&tmmma{ in%mlﬁ]iadx?lﬂli] mam@re:o Eﬂ c&hmse@nﬁnqas rﬂ;: to
erial cross sections o e un h
syuslrpiizs il atchmere e dhapingrleied: To ’o‘*‘b"‘t‘“ﬁs "%E’é’ﬂ’ heied vih he
idfra®OdbhdeRraidnesfasdodyipria t }ﬂiﬂE@m)atlnsz 4 hpf (onset of

cir f liUIO%BG'lDQ&ﬁ )mt:—lﬂfﬂgl @Lﬁﬂﬁbo&ﬁﬁ@&%eneﬁﬁ@hmm rﬁmﬁﬁ? gtena; ;n;lﬂ mouse
sections reveal a se L 4 A Ehe

R teDpartn e prueRd ey g bl ‘5& s By ELS i voas
Raties ettt antibedipg were tepeddt asys such & DO 51}?@ % assay
&@@bﬁ@ms froR HYrSbBI1069, A BR7CEAS s Bedws hareg the gftonseft mh@[tqrwgmy

r ev ea1l %qﬁ-rm %ﬂh&l}ék &eggﬁﬁf&%&d pBiks w&g@:ﬁ\tﬂfuédagl 483G 4$1xg after 60 min of

Ar ound somte Sta radua
ingvbptierh e ey ef adheres Fﬂéms%w“fgwg'@a ok i Sf“ﬁgsﬁ’g{r? U‘?NT
Mblghrar prdbBRy dnkl @eadbuts Byre tilkve usi@ 2 Jesrristence gleta Frader @prgrant YO

suffl ciently 35 segregat ed, such that arteri aI
gr:ﬁg\r@gg?@fs agvgeld?}g[:,l?%%%’?coate oa I]t%% Plgéesse'ﬂ‘lagﬁﬁ Hg Q%lélﬂém@m 5).
Buagieg]y S btteygth E@thesinnaromoed iy EERL TN F A BeRbT g gy ofassic cell
FHARPESRRAuNGE BTShe iRl bid ERdgens (FikI5eX Bbryoveratheenciios gf HUREC adhesion to
vascul ar tubes their final shape. This sequence of
events |eading to the formatign of major vascul ar
tubes was severely inpaired In the EGFL7 KDs. At all
t he stages exam ned, the knockdown angi oblasts failed
to separate and ret ai n extensive tight junctions. They
also failed to change shape at the later 40 stages

(Fig. 4h). -58 B. Reduced Tunor Growth and Defective
Vascul ature in the EGFL7 Knockout M ce To further

I T P—peg—y  w—y s . =
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determ ne growth rate. The tunor growth rate of EGFL7
honozygous ani mal s were conpared with that of EGFL74'

het er ozygous or wildtype littermates. 10 As shown in
Figures 6 and 7, B 16 nel anoma tunor growth was
significantly reduced in animals with conplete

knockout of EGFL7. A simlar tunor growh study using
EEEL\S’ was lg‘l%l(:?l glovge?‘ [hgﬁ Jﬁ%p%bsgtésglg tsgnﬁfun 1'1?(9 L@ﬂﬁlﬁh@ﬁ@@l SdiessBlpattern,

Rohpzygous
s@en"tﬂhré?cﬁwt@m P R A oAU TS b %‘@fﬁ )t g e
visaildr gdwth EGFEEB 04y Ipavideepernissipd sulestraté thyy fag@ngthg ope pteblejaptachment,
&H%Tb‘l{fgstﬁ\elf&? rnﬂ)%x%'oﬁ&nglé@isﬁh&tl 16hyiirdA QEFRBE foRGitidne tﬂlﬂﬂim‘tiré:,
vascul ature n iLn
D P R R & B P R EUE RS b8 b
BGEELiultseade suppor B 5 e tiigratqn; nal vascular m gration,
despiah vtda%]bs RloakiinaSayin hEPksenct Eftsélerll arkicGFET Mgha showed that some of

ﬂrl\/g{ogover s, i}c[ﬁn#og-?ﬁ{ lg;ﬁm#&]u? 7, Eﬁ H@Gﬂ@fﬁ&ﬁipﬁ&aﬁi@gmﬁ in

ont of ret IE
mmp@mwm%w%eﬁ% PEPe @ HE FREHEL on
and Mgration Failure of EC separation as shown in

Ex 0. 8! E&ufﬁﬁ&dt folefiayle in the
adﬁgg‘llwef.;hél gn %&ﬂ;m;%&ﬁ% mven om %Lcﬁ%zf;mﬁownlaﬁr ’

PEEetier e myraRnn BeYe adhesl on .assa
deserited lpzinm il be apmrett 1 thoselskilied in gha P ot ORSROHPE fFEIPEom Ll witin the
s&g&&mb@h&h&ﬁﬁmmplates were coated with 5pg/cn protein
SA (Sigma), collagen (Upstate), Fibronectin (Sigm),
25 reconbi nant human EGFL7 produced in B.coli at
Genentech]. After PBS rinses, HUVEC (Canbrex) were
plated at a density of 5x105/cnR in EGW nmedi um
(Canbrex) and centrifuged for 5mn at 140xg'to
synchroni ze cell attachnent, and then incubated. To
anal yze specificity, plates were pre-incubated with
the indicated concentrations of antibody prior to
HUVEC pl ati ng. Monocl onal anti-human EGFL7 anti bodi es
wer e generated using the reconbi nant human and nouse
30 EGFL7 pol ypeptides as i mmunogen. Anti body-anti gen
bi ndi ngs were eval uated by BLI SA. The bl ocki ng
activities of these antibodies were tested in assays
such as the HUVEC adhesi on assay. Intial assays
identified anti-EG-L7 Mabs from hybri doma 103, 18F7,
3A5 and 1B12 as having the strongest inhibitory
activity. To determ ne adhesion strength, i.nverted
pl ates were centrifuged at 46, 183 or 41l xg after 60
mn of incubation. The nunber of adherent cells was
quantified using a fluorescence-based assay (CyQUANT,
35 Mol ecul ar probes) and readouts were taken using a
fluorescence plate reader (Spectramax, Ml ecul ar
Devi ces). The results showed that EG-L7 coated on
cul ture plates enhanced HUVEC adhesion (Fig. 5).
Interestingly, the strength of adhesion pronoted by
EGFL7 was significantly weaker than other classic cel
adhesi on nol ecul es such as fibronectin and col | agens
(Fig. 5e). Moreover, the kinetics of HUVEC adhesion to
-59 EGFL7 was much sl ower than other substrates (Fig.
Sg). Taking into account the EGFL7 expression pattern,
subcel lul ar localization, in vivo function, and cel
adhesi on properties, it is suggested that during
active vascular growh, EGFL7 may provide a
perm ssive substrate that favors notility over stable
attachnment, thereby enabling the |ocal novenent of
angi obl asts that is reqU|red4$Br tube formation.
Furthernore, 5 mgration assays using EGFL7 coated
substrates with or w thout blocking anti-EG-L7 Mabs
showed that EGFL7 substrate support HUVEC nigration.
An in vitro tube formation assay in the presence of
sel ected anti-EGFL7 ths shomed t hat sone of the

I Y L L Y L R 1 Y Y I T Y
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vitro tube formation, further supporting the critica
role of EGFL7 during vascular formation. 10 The
foregoing witten specification is considered to be
sufficient to enable one skilled in the art to
practice the invention. However, various nodifications
of the invention in addition to those shown and

deseripedhiepas:n wil | be apparent to those skilled in
the art fromthe foregoing description and fall within

the scope of the appended c Vﬁgg ! cell
IS 1.lUse ¥ ok Eéfgﬁ?‘a%i’ﬂ?téa’aﬂ? gs"“’é%fb"& St ”‘l’ e bl o«
[ mtg&n&efnnlfegaanetchreEG:lheﬁmeLfglediuemdmtﬂhﬂb'l"i'éalml‘lﬁé‘}ef‘s in gsubject having a
AL Bnaldh D HARNEARkMER, Of a_medi carent for

uchng or 1nhibiting angi ogenesis in a subject
having a pathol ogi cal condition associated with
angi ogenesi & nse2ccordingioelaiacic whortiniby SOFLTAnRRIHS S an\pps L antibody.
the EGFL7 antagoni st is-an anti-EGFL7 anti body. 10 3.
A use according tq. ' G 1 Borlikl&h is a neoplasm.
pat hol bgi ca‘[““sc?g??allg'l"? t(gﬁimlmsl oéiaﬁ“élg ‘T‘?“ae'[é;quﬁ%1t3 pé{ﬂ.ﬂ) Kouse o0
according to claim 3, wherein the neoplasmis a
carci ngma.  RuseAcckiilg RGRMAT X ivibgeid e nedplasiirisk capdinopk.ai m 2,
wherei n the pathol ogi cal condition is associated wth
15 the eye. 6. A use according d with
pat hol &gi cab uearrdidis Brykjms! ﬁla'f“r?t YIEEYE‘GPEQF‘E%%%&C\%“EWH i v
dirsease. 20 7. A use according to any one of clains |
to 6, wherein the nedi carrent further conprises an
anti - angi ogeni c ent . L2 o ular
wher ei B an At ‘%@5 E?gf@ﬁ’i °@°éhtPe Ha&’af%ﬁ&gnd‘i! 1rmnﬁnllij‘lst ered o
PBiscage. t 0 oOr subsequent to the admi nistration of the
medi cament. 25 9. A use according to claim7 or claim

8, wherein the anti-angi ogenic age ) [QhHh&rcomprises an
of vadcul af* "EREFSIHE? r’gefﬂaﬁl ?gov\étq%hfr%ct{a{)hgamr&g GF) . hercomprie

1 @nti-sAgivaic gewording to claim9, wherein the VEGF

antagoni st is an anti-VECF antibody. 30 11. A use

accor di.ng tgucela"é‘c %11 dclaﬂ@?[‘wﬁéran JnQ%n-ﬁm@foéem\/Eg% isAfbd abh@iehytered prior to
i s bevici zuftdb. "t according to any one of
cIoaaubﬁsqubmtOObCJ?!!!P'n\ﬁﬁéPféqu‘ef”ﬁ‘%“E@':L? antagoni st's ability

to interfere with EG-L7-i nduced endot helial cell

m gr ati,on i Jdn A5} clalh &/ Wherdhn 1ﬁ&nli»aﬂ§]og{natageﬁﬂs an antagonist of
assay. 2 35 %é'ge Fd'in%?o %F?ca ant agoni st capabl e of

i veserldr erdodgial el ﬁo‘ﬁts&ﬂ?l Wﬁ ed endothelial cell
mgration, in conbination with an anti-angi ogenic

agent G@ap ab A%sé)afcco&d'}gkﬂlati&l 5 Gherb1g e YEGRGIagonisi inantate VEGF antibody.
manuf acture of a i cament for enhancing efficacy of

an anti-angi ogenic agent in a subject havi ng o clzumab
pat hol dgi cal m@r@l‘ﬂgmlm%ﬁ’hﬁ"‘éﬂ“ RO PEY E R
40 -61 14. A use according to claim 13, wherein the

EGFL7 antagon Satccolr ng%‘an‘i‘é}{e of &a%ﬁzlhz l]a%éréﬂﬂﬁjéfﬁGFLiﬁuagﬁnst s ability 10

e accordi
gzrghfgteowgth @éfL?d@qﬁtgﬂdﬁd@ﬂcl]agcelémﬁ@Bwssgggﬁ?tédsn ann ‘"J,B? caﬁ m%ratton assay.

according to claim15, wherein the neoplasmis a
car Cl NQEB.  yye. of an EGFL7 antagonist capable of interfering with EGFL7-induced endothelial cell

migration, in combination with an anti-angiogenic agent capable of inhibiting angiogenesis, in the
manufacture of a medicament for enhancing efficacy of an anti-angiogenic agent in a subject having a

pathological condition associated with angiogenesis.

-6]-
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17. A use according to claim13 or claim 14, wherein
t he pathol ogical condition is associated wth the
eye. 10 18. A use according to claim 17, wherein the
pat hol ogi cal condition is an intraocul ar neovascul ar
di sease. 19. A use accordi

I '
Lo 16, laher b BB G EARSIEH UF FHEY ey FebyTgore” mibosy

chenot herapeutic agent. 15 -62 Sequence Listi ng <110>
Cenent ech, ) DG cc5rdmfs clggﬁﬁglsdla‘izh N shepdtnd Rhh166ks) cbi@ittion is a neoplasm,
nodul at1 ng Vascuf Devel opnment <130> P2103R1 <140>

PCT/ US/ 2005/ 013658 <141> 2005-04-15 <150> US

60/ 5621054 A sskB&ordiBOO 45 Iwhereia 1GOeoplIsM ixPRFBO <211>

273 <212> PRT <213> Hono sapiens <400> 1 Met Arg Gy

S a A u, V. t ondftioris associate
10 15 T & O e iy ool uf B EepBgeatignihiopss sosiucs

ArghBegreVal 20 25 30 Cys Ala Val Arg Ala Hs Ay Asp

Pro Val Ser Qu Ser Phe Val 35 40 45 @n Arg Val Tyr

dn Pr Phe, Leu T B yhch!] ﬁlpggt 159au515ra&:Glar

Al a c,ygs Ser 1PN ’“g,&rc{am%fwf? ﬂgprt Arggaan“oAll a Tyr

Angpvipgudps 8820 75  Ser Pro Ay Leu Ala Pro Ala Arg Pro

Arg Tyr Ala Cys Cys Pro 80 85 90 Gy Trp Lys Arg Thr

Ser d Leu, YA (Y 5t ¥ 1038, Ahdein BOMdRBMLObrther comprises a
I'le )slgGI n £e‘%c§ g%“/aﬁyo cAsln Gloy Ay Ser Cys Val
Crmpherpd9agls 120 Gy Arg Cys Arg Cys Pro Ala Ay

Trp Arg Ay Asp Thr Cys A n 125 130 135

-62-




Ser
Pro
Tyr
Leu
175
Val
Arg
du
Al a

Asp
dn
Trp
Ser
180
Asp
Leu
Lys
215

Val Asp Qu Cys Ser Ala Arg Arg Gy Ay Cys
140 145 150 Arg Cys Ile Asn Thr Ala Ay Ser
Cys An Cys Trp u 155 160 165 Gy His Ser
Ala Asp Gy Thr Leu Cys Val Pro Lys Ay 170
1 dy Pro Pro Arg Val Ala Pro Asn Pro Thr Ay
Ser Ala 185 190 195 Met Lys u Gu Val dn
@n Ser Arg vVal Asp Leu Leu 200 205 210 du
Leu G n Leu VakqgleudeAliatBio Leu Hi s Ser Leu
220 225 Ser Gdn Ala Leu Au Hs @y Leu Pro

<l10ASfenPntecl yInSer Leu Leu 230 235 240 Val Hi' s Ser Phe

Gn dn Leu G Ile Asp Ser Leu Ser Gu 245 250

<120p5TReR it i 3 rMeP%%dSLéar é%gaulétan@ﬁ%%ard’v%éﬁme@s

<130>$£/219!1§1 Lys 260 265 270 Lys Asp Ser <210> 2 <211>
12> PRT <213> Mus nuscul us <400> 2 Met @ n Thr

<1a0MBtcT oy 2Ghy/098Es6dy Qu Leu Leu Val Ala Trp Phe 1 5
<1413 ob5-c4-es Val Leu Ala Ala Asp Ay Thr Thr Au H s Val

Tyr Arg Pro 20 25 30 Ser Arg Arg Val Cys Thr Val dy
<150I’I1@;E Sersé@ 9P4dy Ser Ile Ser 35 40 45 A u Thr Phe Val
<151y 47 Ar 4 VAl Tyr An Pro Tyr Leu Thr Thr Cys 50 55 60

1soPsp Ay Hs Arg Ala Cys Ser Thr Tyr Arg Thr Ile Tyr

Ar Thr 65 70 75 A a Tyr Arg Arg Ser Pro Ay Val Thr
<2loEr]_o Ala Arg Pro Arg Tyr 80 85 90 Ala Cys Cys Pro Ay
<211¥rgy3Lys Arg Thr Ser Ay Leu Pro Ay Ala 95 100 105
<212y RTAJy Ala Ala Ile Cys A n Pro Pro Cys Gy Asn Ay
<213@13pmgeq~apiens

<400> 1
Met Arg Gly Ser Gln
1 5

val Leu
15

Glu Val Leu Leu Met Trp Leu Leu

10

Ala val Gly Gly Thr Glu His Ala Tyr Arg Pro Gly Arg Arg Val

20

Ala Val Ala His

35

Cys Arg

Gln val Gln

50

Arg Tyr Pro

Ala Cys Ser Thr

Tyr
65

Arg

Gly

Fhe

Thr

Asp

Leu

Ile

Pro

Thr

Tyr

25

Val
40

Thr
55

Arg
70

Ser

Cys

Thr

30

Val
45

Glu Ser Phe

Gly His Arg

60

Asp

Ala Tyr Arg Arg

75




110 115 120 Cys Ille Arg Pro Ay His Cys Arg Cys Pro
Val Ay Trp Gn dy 125 130 135 Asp Thr Cys dn Thr

Asp Val Asp Gu Cys Ser Thr Ay Gu Ala 140 145 150 2

Ser Cys Pro G n Arg Cys Val Asn Thr Val Ay Ser Tyr
Trp Cys 155 160 165 An Ay Trp Qu Ay dn Ser Pro

Ser Ala Asp Ay Thr Arg Cys 170 175 180 Leu Ser Lys

GQu @Ay Pro Ser Pro Val Ala Pro Asn Pro Thr Ala 185
190 195 dy Val Asp Ser Met Ala Arg Gu G u Val Tyr
ClyArp bed achnvaAl Ala 260 2205 :210hACyy Val BAppsaalalibeu J u

A n Lys Lews& n Leu Val Leul®W a Pro 215 2209225 Leu

H's Ser Leu Ala Ser Arg Ser Thr Qu His Leu An
MetAEsYﬁ 98 235722481 BFD lelJf]SeFerLéag 1Véd ’NPaL‘?Jﬁﬁ % Phe
Gn Leuzo,&sp Arg lle 248250 255 Asp Se eu Ser
Glucil;llr!l ER!/SJ‘ L¥§|G1§e£eup e el AdaUpQ YelliSs L&t Y 21460 265
CyssSer Cys Lys LyszdAsp 275 <210>335<211>

280 <212> PRT <213> Xenopus Laevis <400> 3 Met Trp
Ser|§ls Ved LSercl@ydis ely ah Pior A prd\alyl$r Leulkhe Leu
5 10 15 AI%OVaI Thr Ser Al 83°Al a Al a Asp Hi g4feu Tyr

varid B 5 Fipnvars & A

20 2530 %1 s Ser Asp Ay

P‘Sp 38 41(?114%3?31(; Ser Phe

1

Val dn Pro4VaI H s Ser ProE] e Met Thr Leu s 50 55

cin60e &M pE Vel 61 A Ih8 fMSaiSeked Riys Tadr Argryhr Thr

Tyr Lys Val2s65 70 75 Ser Tyss Arg A n Val SeroArg Lys

Thr Ser Phe Pro Leu Tyr Ser
Lys Asp Ser

«210> 2

<211l> 277

<212> PRT

<213> Mus musculus

<400> 2
Met Gln Thr Met Trp Gly Ser Gly Glu Leu Leu Val Ala Trp Phe
1 5 10 15

Leu Val Leu Ala Ala Asp Gly Thr Thr Glu His Val Tyr Arg Pro
20 25 30

Ser Arg Arg Val Cys Thr Val Giy Ile Ser Gly Gly Ser Ile Ser
35 40 45

Glu Thr Phe Val Gln Arg Val Tyr Glmn Prc Tyr Leu Thr Thr Cys
50 55 60

Asp Gly His Arg Ala Cys Ser Thr Tyr Arg Thr Ile Tyr Arg Thr
65 70 75

Ala Tyr Arg Arg Ser Pro Gly Val Thr Pro Ala Arg Pro Arg Tyr
80 85 90

Ala Cys Cys Pro Gly Trp Lys Arg Thr Ser Gly Leu Pro Gly Ala
95 100 105

Cys Gly Ala Ala Ile Cys Gln Pro Prc Cys Gly Asn Gly Gly Ser
110 115 120

Cys Ile Arg Pro Gly His Cys Arg Cys Pro Val Gly Trp Gln Gly
125 130 135

Asp Thr Cys Gln Thr Asp Val Asp Glu Cys Ser Thr Gly Glu Ala
140 145 150



80 85 90 Cys Cys Pro Ay Trp Arg Arg Ile dy Ala Gn
Thr Hi's Ser Cys 95 100 105 dy G n Ala Leu Cys Arg
Leu dn Cs A@n Asn Ay Ay Thr Cys 110 115 120 3 Val
Ser Ser Asn Lys Cys GQu Cys Pro Ala Ay Trp Arg Ay
Ile 125 130 135 His Cys G n Met Asp Val Asp Gu Cys
Ser Asp Ay Thr Hs Adn 140 145 150 Cys Ser An A a
Cys Ile Asn Ser Ala Gy Ser The Ser Cys Gu 155 160
165 Cys Leu Gu Ay Tyr Arg Leu Met Ala Asp Ay Lys
Ser Thfs €ys chAhargld@®:s 15 AbBOrHrySaVely Pree AtraTHs @ydhr Val
Pro Pro Al aisSer Pro Thr Seri1&@al 185 190 193653 n du
Ser Ay Ile Pro Hs Ser Val Lys Au Gu Mt Ala Gu
Clnofiy 205 Cé&o”JlYL%{P AFY PserSGEyélal Pap A8y U AE%WE udn
Lys Leu H s %u Leu 215 226"225 Leu Thr Pro®Phe @ n
Leu%ééc E?éj GIGrGlthrtngr %@B \PJIOAAS@’I‘MH%]Q) T@ngBS 240
Progdsl e Ala Leu Leuidhr Arg Ser Leuigsn d
Leu Asp 245 250 255 Arg Ile Asp Ser Leu Ser Gu Gln
Glyl Vad Sew SPhevdtebl:GAug @lu AngvaR@Pr 26§ X0Gli @dad u Thr
C,ys Ser Cys?Qys Thr Gu Leu?®75 280 <210> 41@211> 277
12> PRT_<213> Daniq rerio_ . <4 % Met TQ/r Thr Al a
mo Gl bet ‘Bed § e USET™ SEP {e@uggnéete" L& M3 5 10 15
Val Thr Cys Thr Pro G n Thr H's Ser Hi s HIS y Arg
LevAiD Y&t 120 23 38 ARy SseYatn:Ghu ASP oval Ly piSaspArg Arg
Val Ser Tyr2:8er Thr GQu 35240 45 Ser Phe Ledod@ n Pro

Val His Lys Pro Tyr Ile Thr Met Cys A n
Pro Gly Ser Leu Leu Ala His Ser Phe Gln Gln Leu Asp Arg Ile
245 250 255

Asp Ser Leu Ser Glu Gln Val Ser Phe Leu Glu Glu His Leu Gly
260 265 270

Ser Cys Ser Cys Lys Lys Asp
275

<210> 3

«211> 280

<212> PRT

<213> Xencpus Laevis

<400> 3
Met Trp Lys Val Ser Cys Leu Val Thr Gly Tyr Leu Leu Tle Leu
1 5 10 15

Ala Val Thr Ser Ala Ala Ala Asp His Leu Tyr Arg Thr Gly Arg
20 25 30

Arg Ile Cys Ser Ala Asp Gly His Pro Gly Thr Val Ser Val Thr
35 40 45

Gln Ser Phe Val Gln Pro Val His Ser Pro Ile Met Thr Leu Cys
50 55 60

Glu Gly His Arg Ile Cys Ser Thr Tyr Arg Thr Thr Tyr Lys Val
65 70 75

Ser Tyr Arg Gln Val Ser Arg Lys Thr Ser Phe Pro Leu Tyr Ser
80 85 20

Cys Cys Pro Gly Trp Arg Arg Ile Gly Ala Gln Thr His Ser Cys
S5 100 105

Gly Gln Ala Leu Cys Arg Leu Gln Cys Gln Asn Gly Gly Thr Cys
110 115 120



50 55 60 Asn Hs Arg Met Cys Ser Thr Tyr Lys Thr Ile
Tyr Lys Val Ser 65 70 75 Tyr Arg G n Val Thr Arg Al a
Ala Pro Asn Leu An lle Tyr Pro 80 85 90 4 du Cys
Cys Pro Ay Trp Arg Arg Met His Ser His Asn Cys Asn
95 100 105 A n Ala Val Cys u @n Ser Cys Ala Asn Ay
Ay Ser Cys Vval 110 115 120 Arg Pro Asn H's Cys Al a
Cys Leu Arg Ay Trp Thr Gly Arg Phe 125 130 135 Cys
A@nlle Asp Val Asp Gu Cys Lys Au Ala @n H's Cys
val Sef set4flsnl 4y 190 @luncly $r&ps a\@Ely Ash afhrclyemisd y Ser
Phe A n Cyg28%al Cys GQu 1530160 165 G u A3k Phe Ser
Leu Asp Gu Asp Lys Val Thr Cys Ser Lys Asn_ 170 175
e £ CIprETANE 981 ey S GYASTETHP 61 B VI $leu Gy
Leu Val dd*°185 190 195 Ashi®val Thr Gu Gt’Val Gn
Cys ISE? di%u}-\ll?y‘gy&rie&(sgl y@].l Ag. lblgleé'ler g}QQ 82953 1@lu Leu A u
A@n Lys Leuwsé&d u Met Val Leughl a Pro Phe Thrigkhr Leu
215 220 225 Leu Pro Leu Asp Ay Ala Ay Asp Thr Asn
Cys Sen RheClelySawrgGeay ME3012365p28F Pyg TEhrcyAstrdPhe Leu
Ser H's Sef7feu A n An LeG7Asp Arg Ile 245®50 255
Ser LeuSe%V%GInVaI PheLuGIuaguArg
t2

tve b BBy bS5 i POl dy BATE e fohhen 275
<210> 5 <2112 1364 <212> <213> Danlo rerio <400>

Gln 216 0GGCHARCaA%e g IAGC IaA vh 6t ©8001.C egIaaagy
cat cacgtgaz2b® tattattgac agggtagctg attaacagcet
gt accagagg caaacagaca 100 cacctgcagt ctctctttct

Leu geg Wa@éﬁcéﬁtd‘@ét‘@égh&%ﬁé‘a%gd@é 4gpHis Leu Leu

225

Leu Thr Pro Phe Gln Gly Leu Thr Thr Phe Ser Prc Asp Asp Ala
230 235 240

Ala Asp Pro Ile Ala Leu Leu Thr Arg Ser Leu Gln Gln Leu Asp
245 250 255

Arg Ile Asp Ser Leu Ser Glu Gln Ile Ser Phe Leu Glu Glu Arg
260 265 270

Leu Glu Thr Cys Ser Cys Lys Thr Glu Leu
275 280

«<210> 4

«<211> 277

<212> PRT

«213> Danio rerioc

<400> 4
Met Tyr Thr Ala Leu Leu Leu Ser Ser Ser Leu Phe Leu Leu His
1 5 10 15

Val Thr Cys Thr Pro Gln Thr His Ser His His Gly Arg Arg Val
20 25 30

Cys Val Gly Asp Val Trp Ser Arg Arg Val Ser Tyr Ser Thr Glu
35 40 45

Ser Phe Leu Gln Pro Val His Lys Pro Tyr Ile Thr Met Cys Gln
50 55 60

Asn His Arg Met Cys Ser Thr Tyr Lys Thr Ile Tyr Lys Val Ser
65 70 75

Tyr Arg Gln Val Thr Arg Ala Ala Pre Asn Leu Gln Ile Tyr Pro
85 90




ct gacagaga tgtacacagc acttctgctc tcctcctctc tgtttctcct
200 gcatgtgacc tgcacacctc agactcacag tcatcacggg
aggagagtgt 250 gtgttggtga tgtctggagt cgtcgtgtgt
cttacagcac agagtctttt 300 5 cttcagcctg tacacaaacc
ctacat cacc atgtgccaaa accaccgcat 350 gtgcagcacg
t acaagt aag aacagcacag gaaaacacat atcaaaaccg 400
taccatgcac catcaactca ctgtattgcg tgttttacag gaccatctac
450 aaggtttctt ataggcaggt gaccagagca gctcctaatc

clu fcagagat biacbP@rpoaeaganivge Higt @aggoahsggagangcat
gcattcacac aactgcaacc 550 1magcggtatg tgaacudt ct
t gt gcaaacg ag ctcgtg tgtaaggccc 600 aatcactgtg

Gln @dep d’taét%;\ﬁ;gc* t‘g?fa’c‘éYsg@é% Pt ey @Jcleésatca’ga‘faéso
t gt ggacgag'tyt aaggagg ctca éctg ct ct cagaag %gtgtgaata

g tL L.t t a ag

Sl e e R e St Rt i
tcctcacgga acactggtgg 800 aggtttgggg ttggtggaga

Cys &tgtllacigavayaggt¢lcagratest@aakla 850 Hiaclygagdmgga
gct cct ggagledgaaact gg agat ggftct agcaccctt cl®00

accaccctcc tacctctgga t a%gaqggtgacaccaaca cttcctatc

Sln &¥p CEgitfcf %&? Pl 8 Sct"abc%ac%ﬂt
gaccgcat cg 00 agtcgctcag cgaacaggtc ggct ctgg

Glu @ggq&j@g@@ 1L£9930C8L ksl @70 val O8Ot $A G0 agaakdAgac
gat caacgcciag cact gat c acaggetsgac 1100 ccatcsaaca
tgttctcaag aacacgaggg aaatcatgtt gaaactcttt 1150

Pro af ¢ tRpgceraicgdgoctat ghatigalat iy Eixaryt\edtGt cattt aac
1200 tgttdtytaa gtttgagtcé9@gagaaatgt aaat t1°at gt

s 33 L P9 ottt gty gt

aaaactgctt aaat ctt aaa aaaaaaaaaa 1350 aaaaaaaaaa aaaa

Leu E36417200> 1.6u cidlder 25 1s2kdz tNArr2 B> Mkt idd ci al
sequence €220> <223> AS-4%2anti sense oli gomicl eoti de
<400> 6 caggtgtgtc tgacagcaga aagag 25 <210> 7 6

Leu £2¢ jheupksp @9y AdaNK &0 Jbr Afsm $9rcPha Lg@qﬁfén@él <220>

230

Arg Thr Asn Phe Leu Ser His Ser Leu Gln Gln Leu Asp Arg Ile
245 250 255

Glu Ser Leu Ser Glu Gln Val Gly Phe Leu Glu Glu Arg Ile Gly
260 265 270

Ala Cys Gly Cys Gln Glu Asn
275

<210> 5

<211> 1364

<212> DNA

<213> Danio rerio

<400> 5
cgcgcgacag gtggaccgaa tggcoctcoggg ctoggcaagg catcacgtga 50

tattattgac agggtagctyg attaacagct gtaccagagg caaacagaca 100
cacctgcagt ctctctttct gctgtcagac acacctgaga aacagacaga 150
ctgacagaga tgtacacage acttctgcte tcctcctcte tgtttetcecct 200
gcatgtgacc tgcacaéctc agactcacag tcatcacggg aggagagtgt 250
gtgttggtga tgtctggagt cgtegtgtgt cttacagcac agagtctttt 300

5




<223> AS195 anti sense oligonucl eotide <400> 7
tgtgctgttc ttacttgtac gtgct 25 <210> 8 <211> 22
<212> DNA <213> Artificial sequence <220> <223>
Forward PCR prinmer <400> 8 tacacagcac ttctgctctc ct
22 <210> 9 <211> 20 <212> DNA <213> Artificial
sequence <220> <223> Reverse PCR prinmer <400> 9
agttgtgtga atgcatgcgt 20 <210> 10 <211> 25 <212> DNA
<213> Artificial sequence <220> <223> Contro
ctrcabtgantidaeaiiddect 0408z cl Rggacggicacegatgast gg agagt
25 <210> 11 <211> 25 <212> DNA <213> Artificial
<400>

JLICEBERFENEICA2AII>2EI 3G FPEFAT| Yoriaerwat £ e
tacca%géggtgégcaaggcac té%g%ggéégté%%Eggcsésg;;catctac

aaggtttctt
cccagaatgce
aagcggtatg
aatcactgtg
tgtggacgag
cgctgggcag
gataaagtca
aggrrtgggg
accgagtgga
accaccctec
tgagcgaacc
agtcgctcag
ggctgtcagg
ccatcaaaca
atttggcaca
tgttgtgtaa
ccatgttetce
tacgtctcat
aaaaaaaaaa
<210> 6

<211> 25
<212> DNA

ataggcaggt
tgtccgggat
tgaacagtct
cctgtctgag
tgtaaggagqg
ttttcaatgt
catgttcaaa
ttggtggaga
gctecectggag
tacctctgga
aacttcctgt
cgaacaggtc
aaaactagac
tgttctcaag
cgagceeggtyg
gtttgagtca
gtcatgagtt
tttgtgtaat

aaaa 1364

gaccagagca
ggagacgcat
tgtgcaaacg
aggatggaca
ctcagcactg
gtgtgtgagg
aaatcectgcet
acgttactga
cagaaactgg
tggagcaggg
cceactctct

ggcttectgg

gatcaacgcc
aacacgaggyg
attgatattg
ggagaaatgt
atgetttteg

aaaactgctt

<213> Artificial sequence

<220>

gctcctaatce
gcattcacac
gaggctcgtg
ggacgattct
ctctecagaag
agggattcag
tccteacgga
agaggttcag
agatggttct
gacaccaaca
gcagcagctg
aggagagaat
atcactgatc
aaatcatgtt
ttcatgtegt
aaatttatgt
gataagttgce

aaatcttaaa

<223> AS-47 antisense oligonucleotide

<400> 6
caggtgtgtc

«<210> 7

tgacagcaga

aagag 25

tacaaattta
aactgcaacc
tgtaaggcec
gccaaataga
tgtgtgaata
tttggacgaa
acactggtgg
atcctaaaaa
agcaccctte
gcttcetgte
gaccgcatcg
cggagectgt
acaggctgac
gaaactcttt
gtcatttaac
atttataatt
attececttttt

adaaaaaqada

450

500

550

600

650

700

750

800

850

900

950

1000

1050

1100

1150

1200

1250

1300

1350




<211> 25
<212> DNA
<213> Artificial sequence

<220>
<223> AS8195 antisense oligonucleotide

<400> 7
tgtgctgtte ttacttgtac gtget 25

<210> 8

<211> 22

<212> DNA

<213> Artificial sequence

<220>
<223> Forward PCR primer

<400> 8
tacacagcac ttctgctcte ct 22

«210> 9

«211> 20

<212> DNA

<213> Artificial sequence

<220
<223> Reverse PCR primer

<4Q0> 9
agttgtgtga atgcatgegt 20

<210> 10

«<211l> 25

<212> DNA

<213> Artificial sequence

<220>
<223> Control ocligonucleotide

<400> 10
acgacggtca cgatgaatgg agagt 25

«210> 11

<211> 25

<212> DNA

<213> Artificial sequence

<220>
<223> Control oligonucleotide

<£00> 11
cattgttcat cgtcttgttg cgtgt 25



