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Thus there is a current need to identify and characterize factors that influence the growth

and/or differentiation of endothelial cells. In addition to increasing our knowledge of the
development of the vasculature, such compounds could be useful in the diagnosis and treatment of
30  conditions associated with vascular tissue,
Hormone Secreting Cells
While there has been progress in the advancement of science and medical therapies, there is
still a need for new treatments for the medical ailments of society. One approach to finding new
treatments has been to study how the organism operates. In particular, of interest is how signaling
35  cells control the behavior of the organism. For example, endocrine cells secrete signaling
molecules called hormones wherein malfunctioning of secretion of these hormones can lead to a

variety of disorders.
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Cell's specialized for secretion of hornones include the cells of gonads,
secreting testosterone (Leydig cell of testis), estrogen (theca interna
cell of owa@pamoBLl |icle) and progesterone (corpus | uteunpgceighofrsfiupt ured
ovarian follicle). Wiile there are a variety of treatnments in the nedica
field which utilize exogenous adm nistration of testosterone, estrogen 5

and progest er o CEns %%glaﬁze SIRIs0FetBn %?%nﬁdhe{ %mﬁh@ttﬁ‘e the GrebduddsWikGhinpr oduce
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factors wopdudvdremea! Wabl & teolis ftifientiragmnass fg dwocletsr @it amgxalmémsor@mrs 20
associ ated with such cel|
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a smal 5 pr gl@h Nsctiodt, chRseyQbligh,nalchgen bmiddoabesth. f rom t he skin secretions of
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protein frgmidalapGlerdi@gtac \eamarlid halls atsin bﬁ&mrmeh(gw’ldst o Ibeotii,gtesfopot @nt i n

(1995) ) SRBRI o HeRtRIEF ot oD O IR boF g RiyadmEm oo Sed hodir

and human aandspe&iﬁu grdmele ﬁam@mumbehmmedms |f01ald1agrmsing)-atl® reiting| digedgrrences

(Wechseg| ber Lett 1 man

Bv8 hagb F?S\X)H% SBChpCEEgﬁ? ARs f8‘h‘ﬁ?n§§'tmg er d (%)‘imﬁ%detg Ill-s%tgem Mn% Oljﬁmwr?uscl e,
with an ECﬁ&nnambﬂmmsdj@mmorml ar range (Li et aI Mbl. Pharm 59:692-698
(2001)). forms of Bv8 have been identified in humans, the |longer form

reflecti ngﬁf%he presence of an alternatively spliced exon. The | onger form
of human Bv8 i sBv8aisprsmail padteh yhatm% drigimellyo Golatsd Snauh BB Yhin cheretions if theoflTagRPA,

descri bed L. S Pate [ 4219 BR WR.03(020892
PCT/ US02/ 2?@’“71”“ @&?ﬂ"—a ‘Fﬁﬁ ﬁ‘%v%ﬁ#ﬁ%wflh%‘%%gs}gnt? 9ﬁgenfal on ?g “based on
the idefti fhcat% ddenidf witb WEIT-1ae tsinsll proteis fvin Bac§ majyha yenommi thag hagrbeen shown to

be highly potent in inducing intestinal contraction (Schweitz et al. FEBS Lett. 461:183-183

(1999)). Several mammalian homologues of Bv8 have been cloned from mouse and human and
have been shown to have identical amino-terminal sequences (Wechselberger et al. FEBS Lett.
462:177-181 (1999)). Like MIT-1, human Bv8 has been shown to potently contract

30  gastrointestinal smooth muscle, with an EC, in the subnanomolar range (Li et al. Mol. Pharm.
59:692-698 (2001)). Two forms of Bv8 have been identified in humans, the longer form
reflecting the presence of an alternatively spliced exon. The longer form of human Bv8 is
approximately 78% homologous and 58% identical to VRPA, described in U.S. Patent
Application No. 09/886,242.
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Bv8 has been found to induce proliferation in endothelial cells, to pronote
survival of endothelial <cells and to pronote angi ogenesis. As described in
det ai | hewsi 03/02898 nucl ei c acids and 5 pol ypepti des can beazesh2i2rs7a nunber
of assays and in diagnosis and treatnent of conditions associated with
endothelial cells. In one aspect, the present invention provides a nethod
of inducing cell proIiferatigmgg@ggg@gmﬂggﬁxmimgnt the nmet hod conpri ses

contacting cells with Bv8 in an a t fect gﬂlc,jefratlon
of the cells. ThiePrerett YR bF?ffiPlﬂg? 1raﬁ“cgﬁprﬁiorsl tlnggﬁtaéa%w%tﬁﬁ&%g eﬁce Fei th

VEGF. In 1Qg ﬂ&%@lﬁfouﬂﬁb@ﬁﬂuﬁﬁ?p%hﬁrﬂ&n fire¢ndotbiclebaeds, |t<sesmptmsvr@aﬂ@f ?rgimﬁe}ei eic

acid encoding Bv8 into cells PhbR, BOs indeléle @ciaelahd
prol i f er atFn®® |§r°%tfhn§1°ﬁ%lemf u?’[ &%E@H&i m(ra:a%@ i'nt roduci n n"zc; clgi ¢ acid
t

encodi i5g \ﬁE@;eptldfbstc}ale be ebddsin al nunszreofeﬂm?bwfh’felﬁtd”tgﬁ‘eﬂs@?é tieétmén 1°§‘%quence
Bv8 pol ypept %e%wﬁ[@ﬁ&ﬁ&@ %ﬂsthe native sequence Bv8 pol ypept| de is a

native hur%aoCl ypept | The nati ve hung v, 5 y
conprise the ali ers R theatusen dweren gieridfss N@Q (‘g) fglr"d%flﬁ%e (r)llggrg%qﬂjd Iggquence

of SEQ I D NOrmghairhddt tﬂ@%ﬂﬁ@d coMpaes Iccsrmaﬁngtchﬂs wight Bwgein gleqnmlméfem el ses

the am no acid sequence @nBvS is
capabl e ofpr?iéi‘)”ﬁ}of‘%fﬁlieﬁal né[he In}’??&?éfna% rtﬁ{ 14 &SQ@&E%&%%@Q?&%’%? Ei?tsPha Bv8

i mrunogrdhesber efnraocamérw mﬁehemhoemmscmmodm@ ®elgiciagid epgodig Be8 Birscelly 1 BBne
enbodi ment t he s.ar b, Cehik Snethd® iy Fieketaltit Sireucinglageni c
endot hel i aﬁmou’?t(f%g“e {'F &0 DR % C%?tp %gelrce I's of a stefoidogenic gland. In a
further aSrmeletcad:lhencpdw&HEGBF?ﬂpﬁ@Uﬁ des a nethod of enhancing cell survival.

In one enmbodi ieat. &iodinltRt HOSvER RS @éi;u@rﬁaBaZ:pmlmpﬁdae Perdbly, WictrhtiByS i n

an anount effective to enhance. surviyv ri se
cont act i ngeetivacedivBPelyRAPEfF WEagtive fynag ﬁ“&? H‘el?’peptedr?bnq%e naqwefm%ﬁh %%E&#ef’%p

conpri $£s Rt Jogﬁﬁsél tﬂaadﬁu@ hed Geqabcbf SBQADI NG 2Bu8hd avtivo wél deguenay ARERFBuUNt 25
effective to en

anc survijval. Thi £ YRt &
i nt r oduci nYPa*nliciet E‘?Oélme N e S‘{‘}E%Eyg%){l?%é cel ﬂwa{lﬁlqﬁ&éneqﬁb di nent
the Bv8 i SSEQ MANOE. slﬁquahmmevc&nmthy;ﬁefﬁm @Peablqvpehee%@bhugﬂmgt He YRAP (e

sequence By h ﬁﬂﬁvé}nﬁa,@h\émm}g@es hibitgic Bas.l ve
hunan Bv8 @Oglmexﬁﬁesé%q%aai;%clgm&ﬁagl\ée%? hg&qgmt no acid E%@%Jen e of % D NO 2

or the anino adnansethesimsat tesfoelrary qiyimfalgeds. more prefemhb FrEP OGS HNERE t he

nati vezgeg%{aelg&eh%vtﬁe&gmals§ee§dotgmgamno acid sequence of SEQID NGO 6. In
anot her odi ment the Bv8

is heparin e.ce |y
endot hel i al cellps? fuﬁ{*ﬁré‘slﬁ’iﬁetf’%iné( fign Brto}éla &tgndl ¢ cnh%iqoltnﬁeflﬁgéuﬁwgael F[I%ﬁeguch as
the cells %bcﬁm&hﬁth@hﬁﬂh@@mn@rlgdsaMctlﬂmhaeﬂwﬁﬂﬁ\rS imgpaeunt effpeivpioegleiee
| nventi on prow de enggigt%;c’d O weilel & qusrﬂg c&t%ﬂg'%c £RE R FBGEONE Ldofer

associ at ed SHr¥ak ducing I'n” one_enbodi nent .t he net hod
pr ef er abl yembxmlhmt thiz Snegteddiconstses iptraguding n[uhlelc peidprerding Beiploseltsin Ar ¥BHBT i si ng

Bv8 or ,an agonl s N ARRIVEE TrisNERA fmaly Furdidr SompriEY mnddueifd & Mecldioadd eat
t he cong HecP elttr(l) eﬂl'{an& gr enbod |rresnt thenalryret hod further -3 WO 03/020892

PCT/ US02/ 2¢1®¢¢ng85ﬁ’§¥0|t§%‘§11§1dm ni steri ng VEGF or an agoni st or antagoni st
thereof to the paRRIbodH&: RMVRLs d SitiveNe@fecareabi8\polypeptitie. Preferably, the native

sequence Bv8 polypeptide is a native human Bv8 polypeptide. The native human Bv8 polypeptide

may comprise the amino acid sequence of SEQ ID NO: 2 or the amino acid sequence of SEQ ID

30 NO: 4. In another embodiment the native sequence Bv8 comprises the amino acid sequence of
SEQ ID NO: 6. In another embodiment the Bv8 is heparin binding.
The cells arc preferably endothelial cells, more preferably steroidogenic endothelial cells
such as the cells of a steroidogenic gland.
In a further aspect, the present invention provides a method of treating a mammal for a
35  condition associated with hormone producing tissues. In one embodiment the method preferably
comprises administering to the mammal a composition comprising Bv8 or an agonist or antagonist

thereof in an amount effective to treat the condition. In another embodiment the method further
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In one enbodi ment the Bv8 is heparin biding. In another enbodi nent the Bv8
is a native sequence Bv8 pol ypeptide. Preferably, the native sequence BvS8
pol ypept i d® o3p2a89mat i ve human Bv8 5 pol ypeptide. The nat in@E/isexars7Bv 8

pol ypeptide may conprise the am no acid sequence of SEQ ID NO 2 or the

am no acid sequence of SEQ ID NO 4. In another enbodi nent the native
sequenc e Bu8prseriminsesing WBGR N anGgast or seguéhibeedfio hEQainialNDhe amitl iyet a
further ?fe meti}nl%malpventi on provides a nethod of inhibiting endotheli al
cell proliferation. In one enbodi nent the nethod conprises contacting the
endot hel i al cel IsongjembpdimeBy Be By§)isdrmasin bidingt In another earoiment dfefRv@ tid asgntive

i nhi bi t Celséqug{cg)bllg ﬁﬂﬁgﬂtﬁg Préf@ra@lystﬁé Habivd s@c{u‘é&@@v@ﬁcﬁﬁﬁﬁtﬂer@a BEESRRhL BW ention

prOV|des a treating _cancer in cel responsive to Bv8 in

manmal , > pr @P@P%ﬂey Tae ﬁ%}wmafrﬁég PRbYPERSHe E’Pb‘f%l’aﬁ’lﬂye W}%@@@ﬂ%ﬁ%ﬁﬂ@ ering
a Bv8 ant agnmlzsot thee lamﬁhﬂ aﬂﬂ'@ddlﬂéncéf)ff SE IDVROI D Th bRdAler BABIGRACHE nativd s Bidice

enbodi nent t can I qrmone- d ?Pn@m cancer. In another enbodi nent
the cancer 5 c?nf??tgeis l?lagl%noc?gnc@}lemi% Rer aspect the present invention
provi des a rret hodyafa furteataspeg bancentioofprévides armgthiaddefcibhivieny eglathslial rela
manmal , pr %Po%'fe@'}? L)ly @ mdlmleﬁ tﬂér}ﬁet}ﬁ)m%rg&r&ntgcg ﬂ?&%ﬁelﬁ?@E WRES BVS

adni ni steri ng a Bv8 antagonist to t anmount effective

treat tHe eapgwistinyrmoustafedive jodniphicrl prbfeiptivest i cul ar cancer. In anot her

aspect the prese sinfvieRt 498 HE IMkAe Sy EibAdks @fnctoduei-tanadiogenrgsi s. I n
one 20 enbodi nent, this nethod cogtprl ses, cont ac%| ng cells with Bv8 in an

amount ef f ESPIWREE (% BVRdfich magih RYeHedy @ hypang n bt SFthetgB AR ccompres

met hod conpémisgsringd B@c&u@gmt kel aﬁloﬁnt&ﬁ‘éoﬂveﬁﬁ(ﬁ@ﬂlt}[bg:anoa\l 8miond émeinlest ther an
armunt ef f eCIltCICl"\{S OEITQOI’IIC ENEC; (?C la %OCO ne CI' embl (I.:l]l ant Lclsrct hcgrl tgeCt t he pr esent

i nvention provi des a mﬁﬁ e i e e R AR o

associ abed w t hInrexmées hspect thmmsmemvmmomrmmrdtsr olhaitd aofgiregenestes . ofIthe one
enbodi ment . 25,4H€ o ARER @Qm%ﬁﬁleﬁr@}%{?tﬁy% I S8 Sn AATbinekS 1;1& BddQofn g\segmrmal
Bv8 or an agoni st or_ant agoni st ereo I'n an anmount ective to treat

t he di sease@dmiisiitgatieg arﬂ@%ﬂﬁé? dheaByma dhghamqup %ff?“é’\‘?é‘h trpqf thehespeeps Bt t he

i nvention pg@yﬂ]qﬁ&e@blmgtmggr@ﬁcef egulating fertili ty ina nmanmal. In one

enbodi ment the The net hod prefer conpri ses

admi ni steri ng aW%ﬁipaﬁgﬁ Pé@éenf 8“’?1%“% Fmefiody %%Yfﬁawng@s@éef iang o
regul at@ f embodirhdny .thiBBhethtd eongiibds coftuttihedlls ash et it Aeahsine Bifdcove Pridtdes an
article of t r t.al ner |nstrut|osfor
using the %%%Eé%c%goﬂ{e%g n%n@ bc’élrrlnte ﬁ“s IP%E IRy r|JS(%Snlsn}écéldru%m 8l |a°r11 e Cﬁeg Bv8 to
treat a cofdp mfanqllsiner anjosmtpsiodiv @tl?@iﬂlcwnglhgm@rsrmne pr oduci ng e_ndot hel i al
tissue, preferafly furtﬁ&%gﬂegtu{h@'i)rerséﬁ %H&Itlm Ero@@&tanﬁéthcﬁsﬁgﬁgﬁntgQlergénqr}{aq il on

provi des a nethod of treating a steroid hornone-depende disorder in a
manmal . | n YRR ABRRRISTEHED FrESFRe PRI CE ShircPeledmgiogmnetie rin wge BUY®digrentan

agoni s5 Oﬂleaﬂe&}a@@lf’dféﬁblyt Eterlipﬁ@efs aﬁﬁilnﬁs&ﬁngfﬁ)lm&baﬁqﬁalalﬂvmrﬁgoﬁitfo@%ﬁthgbﬁlstt 0
treat theaﬁt di sqrder r ef the mammal is a

S I
human. The'S er%f‘rﬂa Ogrrltr?o?fﬁ%wd 0%5?13 Sfisegse- S@P&&P“ria = pre% 63\% 87520892
PCT/ US02/ 27571 Inpmeévenr dlythgr @gd:oectheeniva‘nnmnpxbhéesgar meipods of Sigaltiting gferdifityl ih poi d
Congem tal nﬁﬁixﬁl@lnalln W@%&B&ﬁﬁém@ thé Ma%taf I Bl){nan S?Eu%eth&i}pg fearg% cbm%n Some,

andr ogen- deé)endent tunors, precocious uber
ministering a Bv8 antagomst to the mammal i m an amount ‘effective to regulate femhty

30 In a still further aspect the invention provides an article of manufacture comprising a
container, Bv8 and instructions for using the Bv8. In one embodiment the instructions are for using
the Bv8 to treat a condition that is associated with hormone producing endothelial tissue, preferably
testicular tissue.

In another aspect the invention provides a method of treating a steroid hormone-dependent

35  disorder in a mammal. In one embodiment the method comprises administering Bv8 or an agonist
or antagonist thereof to the mammal in an amount effective to treat the steroid hormone-dependent

disorder. Preferably the mammal is a human. The steroid-hormone dependent disorder is
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adr enal - hypopl asi a congenita, and hypogonadotropi ¢ hypogonadi sm I|n anot her
aspect the invention provides an article of manufacture conprising a

cont ai ner woen3/03088y8 ant agoni st and i nstructions for using RdTRUBLA7571
antagoni st. In one enbodi nent the instructions are for using the Bv8
antagoni st to treat cancer, preferably testicular cancer. In another

embodi e nt %%3} ARLEYGLL %Sggcﬂ:? QotsRingld 1Bidt LscBYB a @EHa PG QBB A, tlﬁfeﬂhﬁgul ate

fertlllty her aspect he 1 nvention, proyi de
i denti fyi nguel rBgation: agatsierggent &J&Wf%&ﬁ%é’%%ﬁ%ﬁ@t‘ 2 MP’ qﬁ e °vr\‘}et h BvS,
det erm ni Q@feﬁaﬁlﬁylﬁFlfaﬁé?éongbhltzt Ek@ih%ﬁ‘gbﬁhumﬁbpmmy@gﬁha&smlo bi ol ogl cal activity and

identifying an_antagoni s b| ol A i ed. In
one enbodi nent IRnalE aéﬁ?ftélbedﬁvegtfon P§°Vld8 i C%%é %llmfa%ﬁfré %hlf&%%lsbl}gtsﬁ dgﬁt‘&%}?ﬂ %

ability ofgyByuSagonissindMsiratiens fengioy hemvalant@@lnist |dn ohq gebedipierrihe pHTUSHAGE her

enbodi nent a_Bv8. an tinedd. @f ahduerabilit
of Bv8 to 2 Siotlse] eﬁ%%igﬁfﬁe"ln e t?%?u%l?%ap%fdaw {QQ%{EES)[ICRInPTI N OF THE Y

DRAW NGS bEbbdigert éhe Insttrtions ateﬁ@r using fhe P entasrid iRe P gEEY D NO 1) of a cDNA
encoding a hu rr%othéveé?&p POLO GG o bROIdEY £ 5 MNbE tbr idntiTpihgl 2 fRdAtanmpehisubger | i ned

are the positions of the respective start d shows
t he am ng canipqiing @q:@@h@g ctogmgqi Dn%vi%,zglet%ximn&agncﬂ%f% Ig tc tg?lg ouxlxzc{ &Pg%vg

pol ypept i %‘i‘olég‘«fcad@cmn’vﬁﬁfld fd&Qﬂy‘nﬁghnﬁi aﬁﬂaghnfsgwmmlmca@@ﬂyﬁ} lN@Dlteﬂ Ipengut at i ve

si gnal sequence is rlse m. s, ; o Rligtiee 3
shgws theqeﬁﬁi’&‘ih@ﬁ?tl ad@"ss%‘ﬁaﬁ Qe C%E%ICF%BI @ IE flth%:I%IE\I%'};g(lrﬂ{c]%%|tng{Q‘tlll

al ternati \/@h@theslp)ll delt pdlifemtici dmanotﬂlcmelnéommMFl BB%@“%@‘H@SP%@‘W@“@% #0808 Nt ed i n
bol d f ont grh blﬂgrdo?%vé{agn n%[e%n%]ola%hﬁgal Liveps of the respective start and
g

stop codon? e amno aci d sequence (SEQID NO 4) of a

human Bv8 honol ogue 25 pBRIEFEFSCRPTIGNQEFHELRAVERIS he codi ng sequence of
SEQ | QgNO 3. Hhighr esﬁ)w% tmecl&d@lec @éqséne@mdzelmﬁquﬁme OBEQnk@iNG hBanof a
nouse 8 honDIo

r ese t he
posi tions B8 hpﬁ)@l%g@s [fé%’tpf egﬂratfotl(} @ﬂ&n@w@.ﬁr 18661&66“[{‘16 pos1E?ns og%e%e é’:ﬁﬁlve%{ aft
ani no aci dan%@ﬁagm@s (SEQ I D NO 6) of a nouse Bv8 horml ogue pol ypept| de as

L e

al i gnnent of t
hepar i n- bi mﬂypeglddemmed fonbibx ending Aetupnied PESHQRH) NPhi-s G@iﬁ‘h‘ieﬁlgfwé SHYECHSesent

in an g terna rapscript. The nouse and human Bv8 honol ogues
are approxn rrﬁ% é%@%deqw(ﬂg

ntical. Figure 8 shows %C ?I %n % of dt he am no
aci d sequences lbﬁurhl}nﬁﬁWB\ﬂB mRlgoEe spreree (SERnkh N8y 8 i° %\? X et ey 60%
identical LR AHRNsIRGdMELEon o35hd:h1ghlih€B\9§ Naoldges. n Alb qiresemmll wdesl Gt mdman RNA
sanpl es reveal ed single tr nscrl trt &%Drcgé(olngrately 1.8 kb. Expression
was Vi si bl %“dFWn?deaé‘i'ih%pOS@B‘?ﬂoé Ees%ef 2 K" Paned “are i ndi cat ed above the

bl ots, and the Bi&es 4 Moys ils ainivdi caitseqhente (FF@ IP iNghtd) of & hyBniBAJPoRpgUe
PCT/ U82§/ 27 polyp egtug 2453 t%o?'%h@‘&%n%gﬁu&bgwS@@rﬂ)r}\% A bl ot analysis of

expres AR Hbuse & In nouse, Bv8 expression can be
seen in the heaFlguraﬁahqwnﬂleheclqoé%qﬂie@le'cqﬁl(ﬁﬁ(? HBRP: 5) pha pgjse Bk gpmologue. A

presented in bold font and underlined are the positions of the respective start and stop codons.
Figure 6 shows the amino acid sequence (SEQ ID NO: 6) of a mouse Bv8 homologue
polypeptide as derived from the coding sequence of SEQ ID NO: 5.

30 Figure 7 shows an alignment of the mouse and human Bv8 homologues. A potential
heparin-binding domain is boxed. As indicated, this domain is not present in an alternatively
spliced transcript. The mouse and human Bv8 homologues are approximately 96% identical.

Figure 8 shows an alignment of the amino acid sequences of human Bv8 and EG-VEGF.
Human Bv8 is approximately 60% identical to human EG-VEGF.

35 Figure 9 Northern blot analyses of human RNA samples revealed a single transcript of

approximately 1.8 kb. Expression was visible in testis. Contents of the lanes are indicated above

the blots, and the size (kb) is indicated at the right.
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expression is only visible in the testis (Fig. 10B). In addition, a snmaller
band of 0.8 kb is also visible in rat testis. 5 Figures 11A and 11B show
t hat Bv8 wadusmeesoprol i feration of endothelial cells. Fig. pciiAUSoshoans t hat
adm ni stration of Bv8 at concentrations of 1, 10 and 50 nM i ncreases
proliferation of bovine adrenal cortical capillary endothelial (ACE) cells

compared o UniGal eth ANOBOhS ki blot Sl af bigresdingt BAB herdovatiad t hat
Bv8 at all threg

concentrations_incre if ratJ oy rain
capi | | ary réellt HOusEBISopretsipgsan byeg) 1F‘f ‘?8‘?1 nr{% ?156%01%1\2 i esg t han
that i nducgdeiyn WESdy vidible (in Wetestid(FQUN €3). 17 additbns atSIflld’EET Bwg oﬁﬁ@dﬁtléglso
endot helial cell survival. Follow ng incubation in nedia containing 5 or
25 nM Bv8,Vs{&iB L S8%% ne brain capillary cells were apo?t otic than aét er
i ncubatsi on i n 29uRCSl o enEGRVEGE B indngesEcierstinmve gndpthsliahs51i &8 1t f ect

\tl)mot E ]I;\?\é\ergh dv;@&%égr%uﬁx%tr&%“ﬁ B! ﬁ%@ﬂ&nﬂaﬁmﬁ Wk § UfoRanti b |nM\4nEIQasésr1ﬁd>lb‘&hﬁoﬁrbfV\ll th

an 1n eit i ndi vi dual | %lére% m%(g hat Bv8
i ncr eased tionine pdtrat pegticat amllﬂWaWOtPf‘é)‘Pln@thé) gellsrPoppied tosiigates co “ce.
Fol I owi ng d i,[]ha?fét hg“u@fm&l@a%fs itisat BFS AValC Erabd obﬁbeﬁmmwhdrahes\pemfemtlgl} ofbqyimessi ng
ei ther Lac 0

an i nc t
vascul ar pra Faﬂ’élfalé(th]bsn I’@/\}éosfh ‘E?B@é’rr?%ﬁétioﬂ ml%v@ ? d s ég%ll t%%?n%ﬁée%%&'%%?& LED
DESCRI RTI @N/GF THE PREFERRED EMBODI MENTS | . Defl nitions Unl ess defined

ot herw se, techpica | ific N FANEnd RBusadieinMeani ng
as comonly undéf& olgicf’g%ws tg’%tgglvtgfpmmoofts %géb%eﬁé%gn rgl|(E{r111‘?’élhe artnét 0 \&n ch this

i nventi on rheli:oagsinitget pr 25en1g Bv8j faytretovine g‘tama?apﬂlatm cells BiarsPPiic PR A3Bi ol ogy

and, Mol ecul ar 5,0} 90y r@0d edvnak. 8K BCIonSwabs hRASIO o, NUIB0A)

ar Coning, A Laborat ual,, Spri.ngs
Har bor Pr espsptgitotedls Sispdnh scule Bl MRNPCL G W“g&’)r‘/’m%‘f%paé‘g Vs]“:%‘;l}f tg? gl eﬁtg %sent
i nvent i?nun&bﬁuallSM | owi ng terns are defl ned bel ow. As used herein, the
terms "Bv8" and "Bv8 I refer
to native sequéfee B%/ShOWB\%‘?ééig friggpege 1 ngeﬁs&?%gh“ia i r?f!)r@tatg(ﬁl 19%%&? %che is
defined hefgknrollowfig Q;écmn@tésys, oftrhe vBY 8ddnsvinbtecmssaoicsnaditir LarZn¥EGTe
gl ycosyl at @Q/ESEN%)# §t %nQn gages m‘?r i!esg Do V%Cﬁl@xsprglgexla% Woabhehydh aleuemdet | es

that are c en it is produced in manmalian cells,
particul ardmymiln the cells in vvh| ch it is produced in nature. Accordingly,

human By8 produced jphAf pORSAIPRANGS! THHE SRENERREBIAMEOMMERYS t hat may "not
be associated with native glycosylation. Sonetinmes the Bv8 may not be

gl ycosyl atbd at al | ,Dedigitions t he case where it is produced in 35 .
prokaryotes, e. gnleﬁdeﬁ-h@di btherﬁiéa tdohtfidaing s@aitiflc iegnsRINA tereinisbl thhrame aseoge s a

Bv8 pol ypepti de, efl d above 1 Mi; or
and renai n& @tx‘éﬂﬁ’f‘l@ uBg Ofl? Ofuorrf%t]nary Whp r%genlhtx %‘%q 1@:59?5&&:{{%1?115@&%%3

03/ 020892 PE iSO 2 45, Mctwwwmdfllfcmiwlogn dnd MolgcruéatBeqlogv Rehedadolfley & Sons
nucl eo wnYorﬁglgtrb 4§t§a¥n@gﬁg& o %ﬂbctu?ap RonPHa€A4 EMﬁorﬂMMaﬁﬂl dold S}Qﬁﬁ@é oy | ow
ionic ﬁ\let ?1 tenperature for washing, for exanla 0. ﬁ/l
NaCl /0.0 15Harbor Press (Cold Springs Harbor, NY 1989).  For purposes of the present mventlon the
following terms are defined below.
As used herein, the terms “Bv8” and “Bv8 polypeptide,” which are used interchangeably,
refer to native sequence Bv8, Bv8 variants, and chimeric Bv3, each of which is defined herein.
30  Optionally, the Bv8 is not associated with native glycosylation. “Native glycosylation” refers fo the
carbohydrate moieties that are covalently attached to Bv8 when it is produced in mammalian cells,
particularly in the cells in which it is produced in nature. Accordingly, human Bv8 produced in a
non-human cell is an example of Bv8 that may “not be associated with native glycosylation.”
Sometimes the Bv8 may not be glycosylated at all, as in the case where it is produced in
35  prokaryotes, e.g. E. coli.
Bv8 nucleic acid is RNA or DNA that encodes a Bv8 polypeptide, as defined above, or
which hybridizes to such DNA or RNA and remains stably bound to it under stringent hybridization
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M sodiumcitrate/ 0. 1% NaDodSO4 at 50C, or (2) use during hybridization a
denaturing agent such as formam de, for exanple, 50% (vol/vol) fornmam de
wi t h 0. 1%wooosines9ser um al bumi n/ 0. 1% 5 Fi col | /0. 1% pol yvi nlpqaywsoekisdone/ 50
nmM sodi um phosphate buffer at pH 6.5 with 750 nM NaCl, 75 nM sodi um

citrate at 42C. Nucleic acid is operably linked when it is placed into a

functi onal ondﬁlol%tath}b\iaEr Whit Sod@tbgtotiaRUClpite &ﬁmg&ms:eqdnme ere t8weBwhielc| el ¢

acid may be opera inked wth another nucleic.acid s vector
such t hat (1) empay loyeiorik gpeégg &yl high ‘rgmbeéeuErF & |w§§hu}%o {eyba}nsahl gﬁfnlolcl@ﬂ%ﬂ/b 61531

done by 1Q; gRihQsiseneich NkDeas, krsotd)er @y dse dip hexrairplicn,2 NG peeyt such >

presequence or a secretor er, i Q o, meﬁﬁWQQ%

pol ypept i d& fgrparpigle, ; far %’3?51?%3%@? (Zasl/vcéﬁ fom?n% é?ngl t% dtlh/pa!tﬁ gglgfr'% ci t he
secr et kon rabibhe ppqw@emahdme/sanmmmewhomhatehhféﬁﬁe@? Ps VB‘)’Se?p P nked to
a coding ggw mctra‘tea pffects the transcription of the sequence or a
ri bosone ?‘?élu {6 s operabl linked to a coding sequence if ﬂ{e; i's
posi tioned so aTscltlc)acﬁch@ opgrabht linked whra fitag #lesRd m@e@r@‘?cgf)‘%/re & g‘b &Pab P hked"

means that, Aa; L@@se%es BUHRRERScR @l Pe dpefakie tinied evith amitheg nples> 28 dequqme t he

case of a secretory |eader, contigyqus n.r g r,
enhancer s idl@ vaGer HEh/ B2t iHmE% Eszmrqsgea a2 pm%fv.ﬁzﬁ host 0?@% g@c Oﬁlp@ﬁﬁ?hbm\ﬁ@)\é?

ligati@n afenpanweniceitn ihast :{rt CFcbrmﬁalﬁpM aWA Fdr asmcﬁhqlmlqee% ackeCTpieD e, t hen
synt heti c ol i gonucl eo 6Ss AhRpdesdndt arﬁ& qlnm{et h
conventi orﬂQF’falg}‘ HEEf & bﬁgﬁ%ﬁ E‘dglefﬁ{:%wﬁ%& ¢ {brll)ses a B sy?% g havi ng
the same agir&ionacihd psleqmecicce p@gloteQ@r @b@C@e%?W@Blyth’]&?ﬁln thgeaTiRe < ‘58 l'ess of

i ts mode Off ch 1QIarr %I'll B0 ofT Qé"&querﬂ bﬁlﬁnb%mgaﬁgls(@&ablhmﬂ&d t&wcoamgno aci d
sequence 031f )}) occurring human Bv8, nurine BvS, “E (@ on,
MKe means

ot her rrarrrmdaueam 1f51pecn0e§0ne¢é¥r asgg fvibis tpnsiaiion - el SRR ERY TEATe %u man
fBV|8| a:"QSnO tﬁg bﬁA sg(fugllr!:%@%gl 191k &RWBonki fuokrd @ld rie thd CélSSE@a'SBTW 1e2ger, chntgeasnd
ul | -1 éngt

native sequence hunman Bv38 NO 4).
These two édeHEBPNEF e BPTRYep SYEPESSP n?tﬁl Vest? %?Oﬁ{é ol %ﬁﬁgéf £HC§ hISle an
exon t hat @nlcge@cesat &)n@@fﬁhﬂﬂeﬁtﬁ&tloh gipar ifrsuddi sﬂdldngwthmhlth?n sm@ec 9%@%59?%
sequence hunma am no. a s shown in Figure 2 (SEQ ID
NO. 2) co %]a]i)tgrégr 1§1(?§%?}8Pﬁed mba.cco(ﬁd ﬁﬂga\%g%gl%?a%uée

omal h, while the native seqcnence Bv8
depicted in Fi gimaeveébec(HVE' N@pﬂﬁ achelaEepfidst having Aatsie e AL ifaE ffotise Bvs

am no ¢ d&e &L%‘%Cf? ol ﬁah?l 58 rdlé}s 5] &Ulﬁ@defbf f)x%Fa@tioD PiGhs, @tive lsitqn&ﬂe Bmtlcannur i ne

Bv8 sequences are osed, for exa B V\echs%ﬁ;ber &t @%I
(FEBS Let thave@xemowﬂ- se@enqe 10 9afjup i Agqurips ymag Bve, e 5f§ 698
(2001)). Sygh Hathve SREEENEe BuBpleantull-bagth seiategehscdmmatBy empr asin be

produced by reconbi nant and/ ne uence
Bv8" speci FSatErq iy S@W&&Bﬁ%ég@@ﬂ]&@l % y%oste:%ﬁ??ulun%&% ﬁaﬁ&é@equs&%%glﬁﬁl §n§?ur e

forns andlstsnmqﬁm@ﬁteﬂmmmﬂoeusrhmem seahetnyese@dhﬁnemﬁg)f {ha plicativerBYGRE (e.g.
altern 2%' v e{ aLY}reé(ﬁ’]I G &bk %on&%i%&ianﬁﬁm&g@&oﬁﬂo‘@ﬂud the HatiGdHcBucfoe (it B NO.

4)), y occurring allelic variants. A preferred 35 D%IVE
sequence BwBose smiofagid|sequensg tihshaw iy Bizge d (S & MRrdh covsest SRGWTH S gur e
2 (SEQ 1D F&Qm Zhile € n¥iRe Q&ﬁ.l@?e@ggg ddpfetel WoBRdre 43THQ 115 BMB 4y édes ANt &' nativee

bi ol ogi cal 'y active Bv8 pol ypep tldeS havi n | q n i ch
differs frmmnﬁem@ea@éfﬁé@“ﬁf“& ARG S %*8&& éur%?égggﬁ%ept Lﬁ% gﬁac as

those s hovvg“ﬂ it BlY sequenZes fe and cﬁsc(o%,Qfolr BxMgBe, iR, Wethaibdrg6) etf fdr (Pﬁaﬁdwﬁand
murine 3? v8, 462: %/77 1'8{ Elg&b)) and %1 et apﬁ\? arrr]ri 59@2%% %01)) Such native sequence Bv8 can

be isolated from nature or can be produced by recombinant and/or synthetic means. The term

"native sequence Bv8" specifically encompasses naturally occurring prepro, pro and mature forms
and truncated forms of Bv8, naturally occurring variant forms (e.g. alternatively spliced forms, such
as that shown in Figure 4 (SEQ ID NO: 4)), and naturally occurring allelic variants. A preferred

35  native sequence Bv8 is a full-length native sequence human Bv8 as shown in Figure 2 (SEQ ID

NO: 2).
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nmodi fication and/or substitution of one or nore am no acid residues within
the native sequence. 5 Bv8 variants generally have | ess than 100% sequence
identity wadsoaoseati ve sequence Bv8, such as the human Bu&TofSoBRTs712 ( SEQ
IDNO 2). Odinarily, however, a biologically active Bv8 variant wll
have an am no acid sequence with at |east about 70% am no acid sequence

identity with g Vaﬂ£ﬂt§1Qrea&blg 1§aﬂﬁld@c%33v8fp01@pdﬂﬁdebl mashrigyammm rdihepqBuw@e such as
the human Bv8 of Fig %

y 75%
nore pref shigh Idﬁfe{fftfmﬁ@laes%equé‘bc&‘i’f ’8"(’5‘3‘?a Seg‘ffé?f r?%l%lp %1ypeP tl ésrug%fsﬁﬁog? Elﬁogggltbﬁliso about
85% evenj, lrjlngrﬁ aEed e abk:y, aind eeaﬁs hunadmcaud mQ@%BVW Wy lyirfug of BBIeHgSESESY ence of
at | east about  95%t eas 9 i diBie o6 ¢ td.ty, in
1% i ncr ené‘]'?f@cat*laﬂém 978”@% A Ps on | nc ore a%l{%oa{pad Seléau%r altment s o% f§a\iﬁgﬁlﬂeast 5
am no aci s vhahtseeteailn have ﬂnsmhmglww se%tiqeﬂeﬂ‘w Wh?ﬁ%tweé‘?ﬂt“?%% ) d?"t]?gjls native
sequence ﬁéelb%an %9? Bi n?e‘z (S%?DW 'zf‘n(t)x%hn%@ Golvévet, H@Q)l@\b&llyp@hyepﬁ\m\ladﬁﬁ

wherein o resl dues are added (% od 1den? \g;-gg %Em nus
of , or wi tvil lhaveammamo\ﬁéldﬁﬁluBVS vaB gL &ouBIe YEPT A %eq‘éﬁnso gl
p0| ypepti qﬁi?novmﬁirs@qu@nc@ léﬁp%turﬁlfy REArAE: B ster & sliethumsn Belr & R [2468Q Tand:

optional ly substituted or a &, E]L " nts
al so may Derefeody @ﬁ?aFVb%afi/f? i pr?%liabl n%]eas t%M %%% F%ﬁa%\l&y a’?lri]éa? noi et y

ot her johanpgutsadUéah higpreqeddttibly Etgeasea‘mutd)O%cwdh mme@ylgM@WF AbatdsrstaPHo acid
residue to pr odu at ura RNOncAreths. TRY Bv¥ akfiaat s may
conpri se @°Keffat ??Stbﬁb?\‘g%% ont $c1&/se§‘8e%w {d%dglg/n?m a;r]n no acid sequenc
identity" indlude pe@sqtﬁeﬁagntems tdﬁeith@ é@mr@n%i8|t§atdétﬁlpn9eawi?&°@| “Q’s ?H‘g

per cent age, of %‘rq] O A% 9: Lgsd ﬁ'v'@?olkyﬂ)‘b tike gandireaé elsé emuaamg toobepifie

i dentical WtH t residues in v nce.. after nmn ntaﬂ%
sequences ‘almdelm prtercn eyt angpogaiggesidues %%@é%dsaéq? o) t%fﬁ’f‘ﬂ“«s;\o e rhaX|

per cenfs SeghielgRnded8Rs bdints ARG B?u@@&ypiptﬁdenghmmm@nsdrammmé res&dues

substltutlons uence | dent.i
C-t er mi nal are 6?letifdr13t“€r°1’n%ﬂna1[é{>ﬂﬂésﬁ§‘fe§ﬂ¥ OnG Y %n%%o ézlcgd 8 i %%?%a%%gﬂlﬁﬁgay

candi dat e &V&vﬁaﬂya’(wﬁecﬁ It lekanipde tyowbditutiedwitlis2 afﬂ?@@ﬂﬁn@ars?e’éﬁﬁéﬁbfé’c?Wt i t y or
honol o Met hod t 1@ ad@lolaciinown i n
the art. CHEMRHTEr BN B R, e e L e nent ooh.

I nc., whi chvhesialiessy cbmb@da\hmahnbig@% dgfgBunent ati on in the United States
Copyrignt Ofic ercyl\ﬁﬁxlﬂ nb 9@ %@c&de@%@&h robpeRt 16 tlletB\ISSsequélﬁﬁ lissde@ine@icheremder

U.S. pyri ght egi stration % £ ence rtY'FJc’ arc §n1;80a1 Q\Ptllqﬁl'” eis
a pol ypept e @gﬁwqgg|oﬁ@rnpg,|apld|r§}?g\%m %cadlfh ?)?1& £t domains ther eof
fused or bpoded it ;ehet @é‘q@érﬁ@&t&&r thgllnyg)mpts@cpielcesTalné mhdxrmwgug@psmfawmaé/em e will

general |y share at |east on iola r cithehn§ QIR M S ally
occurring BRMEYe E&ﬁma’&?&?‘}ﬁfrée g‘feq%emehlgen?si 2l 8 %{sﬁ elj(l:u ggl s org\ge %uﬁz;?ﬁfogsr

epi t ope t agoee df dfe spquerct idewttty. oNorpLaf potsmEnal, Cétnlmllﬁié or E¥rHE PFESIBYB IFTIOB Ul e i s

?0 B\éBC ?l m Igrlolglge?nesé g%op ?? Cflgﬁgaté E('meq%kct éﬂﬁlgbé aageed asvﬁﬁ%cﬂmg S&ﬁieﬂ&e lid%ht[ty bef er _SI_ he

e conprisin fused to g& V\%‘Q e".
tag pol ypemm@gyhé@aﬂ@ﬁﬁcﬁa@wm@ﬁ pragrams for e sienment & Wi 720892
PCT/ US02/ ZZéxzx;uter %g%{'aﬁlsl% “)MJIGNQ anu@sttd deyneﬁiﬁsfh hlfa Reehiha, hag/ Betenlfﬂedshrﬂ’r tseenough
such that it does not interfere with _biol ogi @ acti AV %3 twhere By 8, The
tag pol ypepedueentpiontiarth UpitsdsStpigs Copyrighti GHES sBaingP™t Re glq IbSUTe Ldhi nst
it does not. subsit@R: A | bpfiBeRegisaatdn VY. trivUS1008T. epi tOpes Sui tabl e tag

Eg![ 3,/\2 g EE) ;g g 3'[ g g Rg&}aﬁlg:gﬁ){%%\b a\éni?quea({}[ﬂg lésie% aégp%Lt¥de aég]m{)]rlsmg (ilulij lengqﬁ Ingl 8P o) q‘ e’ all'y

domains thereof fused or bonded to heterologous polypeptide. The chimeric Bv8 molecule will

generally share at least one biological property in common with naturally occurring Bv8. An
example of a chimeric Bv8 molecule is one that is epitope tagged for purification purposes.
Another chimeric Bv8 molecule is a Bv8 immunoadhesin.

35 The term "epitope-tagged" when used herein refers to a chimeric polypeptide comprising

Bv8 fused to a "tag polypeptide". The tag polypeptide has enough residues to provide an epitope



5 (preferably between about 9-30 residues). Preferred are poly-histidine
sequences, which bind nickle, allowing isolation of the tagged protein by
Ni - NTA chwanastoegrvaphy as descri bed (See, e.g., Lindsay etpa@lusobetsion
17:571-574 (1996)). "lIsolated Bv8" neans Bv8 that has been purified froma
Bv8 source or has been prepared by reconbinant or synthetic nethods and

puri 11 ed. , Pt 160, BYALLS BhBehARt Lalid thohTeRS R ucRbeT dokhopokypaptiides or
pepti des.? S ygeat nIF free" here nmeans | ess n about tha%legm N ably

| ess thanblabgml aQt%tty nﬁiheBp)$ eFhe tagpoly perbids Prefrigly J UHeR° S8ven nor e
pref er abl y, | ess4.0a0 @@kt PersdaeabDiin othier @litgfeabiutablens pcnmmdabmprany 1%

contam nation wth other sour ce r ot e| N sse |l &'2cil Ok Neans
a conposi bavsnatdensh Pk SFHY At |f§§§$ %gohfg%een %ééu?ﬁt%o E‘Hﬁ Ye rr ot ei n,

based gn wgfelamwgmn Gchou{ heo eotipssi tPreiﬂm;ed preelﬁ(ésr mbﬁdyle SEIPREES tW%lo\z}tl 95% by
wei ght, glf "1}1 158]6%(’5 fé@?}gged%?tﬁém E}bﬁf"ﬁTthfblgé‘co QkktdescﬁB@lr[Séﬂ?E@,

pr ef er abl f/“c Essenti al I'y honmpgeneous™ protein
means a c&mmeesletaldmeuwrmrﬁ7sﬁ7r4gl9§6))l east about 99% by wei ght of protein,

based on total "I‘é\qgt%ﬁv@fmeg&%v@ QUPLR 'bteén%nﬁ@Vigbm @-B%’ltoﬁﬁcs or lak eeanpkapenadl es or
a

conpounds t hat ve one or nore of the_bhjio (o) ive
sequence By Secofihimers oraynthatie meteds HdiPugfies %‘F%Fﬁf %‘l"% Ea™ Egan{laﬂﬁfa%e (g)fr(glgetrrn c 20

mol ec Uiges ,?"R’ﬁa’%ég%g pepaidd. m&hrﬁltau}aﬁﬁel’ hdBy eanldshibahi bsut SWherefe@bmleSaﬁlﬁagom st"

is use br oadest se and ) ude g gg@;op%rﬁibglly or
ful ly bl ockaut 2/°nH1°¥?|1%r%fera ¥ eﬁ thatnragf’l zle/g e‘éenblﬁ(g?g)gélfeca q%gthl Vity of a native

Bv8 pol ypepittdify leSlthdnabhueo. 1% pomgomtist witbdthe aduess PEFEEi fi cal |y i ncl ude

ant agoni st anti,hodies or .ap| Lol 90% nel ude
sequence vari antg)%g ‘8113 ot \?ettélﬂpﬁgxs%&%%%mmﬁg t m’ ig

pol ypept i des egltl dag irrg étga(r)lrlec
mol ecul es thelhrctemZLESd\YE)tlhm@glelghilﬂfihélé‘mﬂofl nn@reﬁﬁ"g"élﬁla past aBput i §3’ﬁ1ig of a Bv8
pol ypeJ[%t i de GONRL aﬁ&t @mt@q@a@g Ren BY3 @aérymyaaﬂleﬂe abwiut B5% bg awrdghtlat e
s

pre efa 6
agoni or ant agoni st nol ecul and neasur.i. ng a det e one or
mor e bi ol oswakallaseneaceioes PW&*%WW WG CHPHT e Eeﬁsp 2y %ﬁa/a F@%&%I?. de.

"Active" off oG, Ibyge&ynto{ap&elgmeftwﬂompﬁseﬂnher ein refers to for m(s) of Bv8

Wmchretalna b|0|0|c,al an r an 0 I }ngllt(;fgéb{a jcme or
nat ur al | y- occur’ n@‘g‘é\ﬁés %E’Pé?ues 6om]g?,£“n o{h%g}galgéoré%ﬁ Vity rteferg)tgtco a

bi ol ogi cal prbpeaet iod Rat(vei stdence i BRI bihbwrlyayomds@% i &t atymited feedaBy O @ at i ve

g][ gﬁt ?: %Xacu?egjare}éﬁd@ax%vaﬁon‘?stttiﬁer%Qﬂt”ooHl'@? ability to induce the production

ant | genl C epitope poss&dsed b qﬁlt r%alﬁr

natural | y- occurThemgmBVBagaﬁﬁ g Hsed m theRiPRIPSS ineatnd IEEFSARY §OF ce”lleeras he
ability tog, fﬂﬂ;“]ﬁgck%) h%ﬂﬂfsoaf%ﬁtia%s RbvioRRicankildy 2 agae Bst palypeptaiet iSgabicc
epl t ope possesse a natjv at ura curr

"bi ol ogi ca?ﬂtﬂyg%@tni‘%“b%\?ﬁ%‘ﬁﬁcﬁ e‘HG aﬁtﬁfiﬂnﬁlh%lf ﬁc’)o v Wi atnﬂl%dggggmgé ﬂ-fmsh g Iat'ed Bvs"
or an agomhﬁ& 28 s@u&ce IRANS omaneBmomemtdesdeepmﬂrax s}t lefdahie olseulehsifes an
effect t atl ve Ly 6dfRed @mtabhitacd | on of
Bv8 is ?tsﬁéﬁﬁl} frP]ﬂll X5 ?ﬁﬂm qatnﬁ gngsrt o%/ Fer a@ﬁ%&ﬁh@% 7 l\}\% 1020
PCT/ US02/ 2B%¥ j)olylmptidrt With io andidate] agonift e rpnireenést mroErdEe an 916&3?% bid 6%%’?% al

activity i %g A dr dobe v og'lc'afja'é%lag'iﬂln'alflyea{s%clafwwnh fhe BW}bdl}‘pﬁ;ﬁtMc endot hel i al
cells, pre grabl

y steroidogenjc cells, hi n end(%crl %g Sy further
ef fector functi GFtise @ygotiy |ﬁ°§thﬁb]i”ﬂji°ie§/ hFrSm TRETHCR %{H‘éﬁ?% nesiS 8ol ogi cal
property" WRERicMS&/dr NinC SitinABIGEiéD Mcidify hot' BatSE @r naturdiploatigthe BYS; vatrerean

30  "biological" activity refers to a biological function (either inhibitory or stimulatory) caused by a

native or naturally-occurring Bv8 other than the ability to induce the production of an antibody
against an antigenic epitope possessed by a native or naturally-occurring Bv8 and an
"immunological” activity refers to the ability to induce the production of an antibody against an
antigenic epitope possessed by a native or naturalty-occurring Bv8.

35 Thus, "biologically active" when used in conjunction with "Bv8" or "isolated Bv8" or an
agonist of Bv8, means a Bv8 polypeptide that exhibits or shares an effector function of native

sequence Bv8. A principal effector function of Bv8 is its ability to stimulate the prolifération of
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5 "agonist" of Bv8, nmeans having an effector or antigenic function or
activity that is directly or indirectly caused or perfornmed by native
sequence BwBo3(oabsdher in its native or denatured confor matdTowgo2/ 2871 ect or
functions include enhancerrent of proli fer ation of endothelial cells and/or
i nduction of angiogenesis. "Bv8 receptor” is a nmolecule to which Bv8 binds

and Wni Ch@nrget%eha cee?ls t]@\%n 9:';9&&1‘9@1;1 he%%ld%[c@l%ﬁ\tlﬂy%th@ﬁbllﬁy&)ma[lheprblﬁléﬂ%nwn
"ant i body iseq i br oadest, sense_and d{s}&em (falAéu fQvers

human, nmwcahlilamrtn@@helgal Cﬁilﬁr ﬂ?ﬁ@fabé’n%er%@ﬂ%m‘i 5% WO EI8ALF BARTT Bo
(i ncl udi ”foféc'f& {"unétﬁ)ﬂgﬁ@vmn%h@}n@hndu@mhgl@ﬁhsss) poI yclonal ant i bod; es,

mul tispecific antibodies ecifi a es) msandy pagt blbgpy
fragnents so | SHigjomiea! PR eBl‘isecfﬁ‘ urs"f(%lrore1 0 g ?)%:as activit

"Ant i bgdi @gyonikAlRS Bvantkand mﬁﬂg@glaﬁﬂwd»rlqnsahtlg(cmg§l}nca¢neorgﬂoy‘clb(pqﬂ%tl%EhFF§%{Y13’(/| ng the
sane structural ch racteri ki as gg(lﬁg R l:u ruéhzn@ed
speci fi ci f4Egy cagsﬁ St fplegorénr%] ﬂaﬁy\héehlr%ﬁ&ogl ogﬁ}el ns ipcl UE ) ti bodi es
and ot her cedfbribtishy.- Eifketr bk el arCamEERo f gpptifegasin okgpdesh lialc"ie “ of

Pol ypept i d uctloPoM;,gm é?lgstlser kind are, for exanple, produced at | ow | evel s by

the [ ynph ™ i ncreased | evel s
ant i bodi es" anﬁBVSn‘é@PfiP% isndrinelsgie Hu PR BV%?%%%‘LI‘N%E ﬁréet%léltreso!th%tﬂrﬁgg oAl o

gl ycopygot J&grtlggof@bgut 150, 000 dal tons, conposed of two identical light (L)

h t dent Y dt
heavy chai n by BhETEGVAPEH TaFE i g *’%F‘”’é’f‘%ﬁl fide

| i nkages \/r@ﬁJhﬁﬁana(a@ngurmh)eanhém\agmzchmomloml agliboflies @rstuding AeH irsd) BASFIPPR
| sot ypes. Bllggeavgfclorg aﬁhlﬁﬁfes Cﬁa@eﬁéxé QnitBGied QO Blshtifs PaGBRdick)Itana- chai n
ac

25 di sul flaﬁ'é dde eavy C has at one end a variabl e domain
(VH) fol | omgisbdpiragmentsnblons sfthey et hrfesierd hie 952! *84¢% | i ght chain has a

variabje doml ”Aﬂ&bo&@@ {m@) QML)m@fﬂQogﬁJbﬁm@'st(@m arél GiRbrotains hirtig dehameend;
t he constant domal n of

| 1 ght chain .. e st ant
domai n of heuralhewpyersias n, VR THHEF i€ ?Slt % 13? ris'p6\3/0\521}‘}0%b%rl [ (LSArlrﬁaG;S%lmlfgglpal i gned
with the vakighh@usanainieobott blalbbaav@yld omneauamboaaamtea woleaues At drsk atighn
resi dues are be |eved to f n heod 198t 5y @B 0
heavy- chai ReHHY-abPEPHY |ﬁ@ma$ﬁel L R S ¥\%&[&e& Y B8t

erm varlab refers to the fact that
certai n pogykteromsl anfncxteksedlcmﬁlafbm@louv@ml ns differ extensively in sequence

among ght i bodi e.EI \nd oA 1b%d}é§'6%a Nl %{ﬁgﬁo@%ﬁiﬂ@l SRECIKIB thyteoferanat
partictl ar anti

articular antl \é\%lég_gﬁvar'a&“ty's
not evenl yglmosltomnbmfééomtlﬁQB pratges, P?f’époéeé}r‘i’ e‘dﬁ’('SI i1$8t B7 “GHES Bodites
i's concent jgled hleﬁyt(ﬁ%;ﬁﬁlﬁ S O4PR MR cBah |seidkedSo bypay ¢hii Bpbie coedrnbdistidst h i n
the light chain and

in_variabl e domai.ns r |y
conserved Proft V8is thst “‘%PFT ledégu@ HarEsarBiot APy ﬂfe heaﬁh glrlfag{\%\o(r%k dl?%lg?ton
(FR). The Viahinadbilin deaBENS Ead inaty wel lippavipimago Ihageguletfrasmesdaaehchédnr i se
Four v((ai'i:'f)j][ﬁdclbgﬁ%eé F]:R%h eag){ th%Aﬂ 'has aﬁgﬁ% e}{pa Qa:f‘{alg IIOM’E; { Rufdber of

respec Iy a Ssheet conglgura on, connected by three
hyper var i ab:inaan"t dghons, EaChMﬂhtdhalfl dwsm veiggblsslomein Alewe FWg(VL)aPrliél 2 popsia Hpman abs

form ng part tgf:fr bnc{‘ he cglﬁfaﬁ%ﬁltam%ff fnb G5 Eiin Jblf‘gnemﬁﬁﬂhy afst et d@girosfshd N each
chai n areh? gether 1 n close proximt

hyper var i abtagy ﬂ@glb W§heflrgéh°]ﬁ%‘iévaﬁf‘%‘e?°“€}?df 'f‘lhg“?fio‘ﬁ‘g} ?‘anégf gél?%%oéz%erhr?ﬁ i on of
the anti gegpghi NEbf@1a8 bbhiBo acid residues are believed to form an interface between the light- and

30  heavy-chain variable domains.

The term "variable" refers to the fact that certain portions of the variable domains differ
extensively in sequence among antibodies and are used in the binding and specificity of each
particular antibody for its particular antigen. However, the variability is not evenly distributed
throughout the variable domains of antibodies. It is concentrated in three segments called

35  hypervariable regions both in the light chain and the heavy chain variable domains. The more
highly conserved portions of variable domains are called the framework region (FR). The variable

domains of native heavy and light chains each comprise four FRs (FR1, FR2, FR3 and FR4,
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5 of antibodies (see Kabat et al., Sequences of Proteins of | mmnol ogical
Interest, 5th Ed. Public Health Service, National Institutes of Health,

Bet hesda, wid3/0ed$991) , pages 647-669). The constant donmai ICTAIH2NTHT1
involved directly in binding an antibody to an antigen, but exhibit various
effector functions, such as participation of the antibody in

ant i body- degrodens, 14}@4]} hdogﬂingtd)ﬂ(—bl(ébttckénﬂg-ﬁﬁﬁoﬂ, esmectdiyyahrea hy@byherbleggiion, when

used herein refers to the resi dues. of h are
r esp onsi bl ghlf;lb Ifona n]f)?lﬁ e%)m}?lctﬁgr ﬁnd 111.|.srg|)1ne cases ormm.srg %Fao@ tl]g'%osﬁ&gg%&?{es\é@hi i no

aci d resi dugsrvirabliregidns amqmlcbn}amt BG hd@/togb@teemmmp prgximaly) Dy ke Iy anopith thy | e
resi dues Zﬁ)\@)%ﬁ/%réalﬁ%Hi i3 £r81§16tgé %‘tﬁ% ofif] ﬁx%"b%t% 6 'l:h’é%foﬂnatu;nhﬁ thel aﬂ@enﬁéﬂaﬂn siar i abl e

domai n and and in the heavg %%
vari abl & dofreitibodickaisatkabat eapl. Se@é@ﬂ%ﬁ’d’é%’%f Oﬁ"@t”é‘i’lﬂ%c%i’”t‘f"ﬁ%‘nfﬂb ‘63‘ i

| nterest, liiﬁszhth%grvwg Uhibital HHe@hiEd b1 PREN Ee@nesd};\'aMDO(laM)llja@dsIGHHB(ﬂﬁ THe cbigat h,
Bet hesda VD. 1)) and/or 15 thos res &es e Ioop

(i.e. resi éQ}’é%nsleP ngpinyelyed dirgslys ‘(“L‘?)anéﬂt&’o g8 a‘(‘tf_g@} (’%mrf’a{ltig‘?VamlouS %emg ain
vari abl e donBiidas, and agﬁm&agaﬁdsﬂ &f;heﬁ&rb‘ﬁ&y ift ki2ipodrdbp@@ent BllulaH8X)icityn the heavy

chain vari abl e_donai 964 904 91F
(1987)). "Fr ame s R glp e‘r\@ﬂabere & d‘ﬂl}aegusofpggrte (I¥gs}£em\5(g!rh?glb i gomal n reasrl1 dues

ot her tiban aﬁth;edthmr Mamsacbllmblerfelgarmaenr@silrxgu@e élﬁpeh‘@ﬂﬁl?lfegﬂéic?%ﬁes PGPapai n
di gestion gfy laaepagfn%&cmep%#ﬁ@ﬁ?td hfigitiGe o anigenrliaadings maguent s,

cal |l ed Fa% fragment s a single anti en bi ndi n

resi dual "FEed p@gﬁ?ﬁt(u)\m%égﬁéhﬁn varigle g%‘ﬂaén ?“fig’ ABiADE3P- QS%szgf’ ?ﬁf}f ze
readily. Pﬁﬂg?)' iR el RAN SRR Vgﬂlﬁledcﬁmﬁill Efwaber)a?, Séqagownds Arbratis bfalmiimnujogzcal .
antlgen conbining sites and is sti nkiln "Fv"
o b i A b B Frareice L BT AT 2 T oo Rafg ol Bostl bRl

ant i gensr eg@gdictidenirand * hypzﬁaxﬁubndodpg(zslrtﬁdueﬁlﬁ -3 (Lé)y ﬁQ}ﬁZ GengidH K6 GE3)an di mer
of one hea:ﬁ/ 1@? I anavngab e Ofriam 528 Q?L}ﬂgvﬁ%rﬁ%g and%%i ﬁ-f{]j) B ¥hE gbatv% chain

non- coval e Ciation. configuration th ‘three,
hyper var i abykugblerdogiion Shashia eeéthwliaf iMdh| Riold &R Oh-OL h (8 Rt ]frémﬂ@ﬂf & gﬁ

anti gen- bi Qg AG S @ngseQrQnaﬁoﬂedo%'éﬁxfr@sQﬁesQ;the; hen Ml?"hyp\ék/aﬂwlgaxreglol%hhﬁﬁﬁé nediy, the
Si X hypervarla I'e regions confer antigen-binding specificity to the

antibody. KeWeder, even a single variable domain (or half of an Fv
conpri sipng onl YPﬁdafnaﬁgeB&anQ@ﬁ%ares @;bh@esr E@I iaasics petdeh-badhp fragnenantdligén) has

the ability to reco al.t ho " t,,alo ity
than the enfi 3%’?%@ é”?lal} aesmgﬁl%a&tlgfﬁ B m%lélte A ey Sgiggcgnt a %%lw%ﬁgéc%ﬁr}gt ant
domai n of trbfiects iitg hitilitg hatmpstala redddy.f Papsit rednet qiclds ag G frag@i#t Yhabliasttiie heavy

chain. Fab il RO0RNLS QﬂeJJn«aqs oifi AP {?gﬁ%mgsﬁﬂcg@y the addition of a few

resi dues at ter hain CH domain including
one or nore 35 &8 tlsethﬁ@(nsf)lunfl lﬂlm‘?wi}’rf@glaﬁlﬁ rhbwytalm nenleigigpen-rgprtiagnis t he

desi gnatsi on;gGalkd TRk &R cohfsi\bit £ Bk er on@m%&ﬁl JA8n 8S bﬂwﬁghs Lhaqlf vdrile
constant domains bear a free thiol rou F(ab’)2 anti b@ld g ‘ﬁ@
‘ierl“é/ BYTRED:

WO 03/ 020899mpeTy (i Zop-peypient %ﬁ?‘i‘”@P%al § %Elﬁs copligyrticn gha

fragment s whii&h ohavievdiiiig @orﬁ‘a&’xﬁfh&faﬁtes ddiat m&@ﬂg@hﬁfﬂmg s&l bethe alafacel of de V-
coupllngs sQ known

nt i fr a
ant i bodi es (’1 n%ﬁﬁ%g ﬁly Slf %8 cmn%lle VPP R 4 it s8¢ #’lélgm%a??c%mpystos@{agned
to one of tawdbody.edfowgvali stkn mcetlnglwmsble dahd,uedorklaifpd gox v aeneprisiagriotly thigy

based o t h@p%i%c r%io%g isﬁl&cﬁﬁ%re Q&%’?ﬁggi) ﬁag' %Cr ab(flmjﬂ' §¢ Q&Bgrgﬁnﬁﬁ Mind antigen,
although at a lower affinity than the entire binding site.

The Fab fragment also contains the constant domain of the light chain and the first constant

domain (CH1) of the heavy chain. Fab’ fragments differ from Fab fragments by the addition of a

few residues at the carboxyl terminus of the heavy chain CH1 domain including one or more

35  cysteine(s) from the antibody hinge region. Fab'-SH is the designation herein for Fab' in which the

cysteine residue(s) of the constant domains bear a free thiol group. F(ab"), antibody fragments
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Dependi ng on the am no acid sequence of the constant domain of their heavy
chai ns, imunogl obulins can be assigned to different classes. There are
five maj owooisageds of i mmunogl obulins: 1gA 19D, |IgE | g@cramb2kggvi and
several of these may be further divided into subclasses (isotypes), e.g.,
| gGl, 1gQ&2, IgGS lgHA, 1gAl, and 1gA2. The heavy-chain constant 10 domai ns
that corr espong J ,%)rh&cé!f I @&@Bﬁ P 35985 fnich EWNRGL0l sk inaiSocareen @bl ed a,
b, s, v, , - respectivel he subunit structures and three-dinmensional
conf i gur aﬂﬂ@nshemfcaldmﬁhé%s@rﬁf‘m@P%’sféaé@efﬁ?"‘re 15pkIY| obul i ns are wel | known.
"Antibody fragrpntight GRRPT HSHRRS (Hnn@hogdbulgsf Gbih -ahe meptehra@ripedir g be
generally the antigen bin or_vari.abl e domaj of
ant i body fResigyREReEe PP ﬁﬁ@gﬁg%‘mt%s > cal ?kﬁnpf g‘) anyla&t}@as(ﬁgfoas?fggﬂnﬂg%tﬁ@o

di abOdseS,aollilséal@élfcesa)&lﬂlblb&dxbtasdorﬁamngl e-chain antibody nol ecul es; and

m'” ti-specific bOdI %Sam%({ m‘?&i séq& ?Ptﬂebsggsﬁn{ Bmef ﬁlenf-[gzﬁzyt(ﬂﬁlﬁg

"nmonocl onal antDe’E)(S1 méth use ere| ers to an antib obt ai ned from a
popul at i onmekmeitbslna Nt ael yssmdo@eﬁéﬁmg’f aksihodites, arf . fé"e mFJﬁ’é 8 W dual

anti bodi es _co lic'b&l n@%{ﬁk hftZD i%ﬁPl‘ébaSﬂdnga&ﬁ sbRanbd tﬁ@sE nﬁy (bemlrthérﬂiiWMSStD bl e

nunun
natural ly occ

ons that_ nay m.nao
Monocl onalsulmmsasebéléht@gs)a?% Igghey2 s‘é@%llﬁ‘fﬂc Ig‘\b ?fgf re élﬁavégaﬁl n‘g}t?1 Eﬁtm ngl e
anti ggpi C RKlafs talEkBSbI0H the dlﬂelaﬁmtaﬁsa§6f 1h1ﬁn1ﬁ:c§ymbelm'5|a®rmlle(( PO $:0b o)

ant i body  preparations that t bedihes 4 rected
agai nst  diTPPeiisay: dat %’E‘)Pﬁlh%’f%‘ps( ﬁlﬁy (a'nsmnglcqulffl a:tllg% %f?ld;filférantl body is

directed aggﬁ{u_[wglobalnﬁlaﬂg\}enkﬁl@trennl nant on the antigen. The nodifier
"rmonocl onal * ‘i n,%ﬂ%a mheﬁts‘C pAcd QPor%n SerhiiR Qabods dogidng tebinagened from

a substantially eneous opul ation of anti bod| es ot to be
constr ued lasdlmmuarrablngorm%ﬂl@@?ﬂ %ﬁaf@ifrlcstoﬁﬁmb%’ﬁtﬁia%"d’? Th{pds b, E%’r tF f@

met ho edla‘t;oﬁﬁs RRQ GLONALes; atelngh @stivody BRlctige ammmulaespwrfdance
with tt e prese |nvent|on nmay be made by the hybridoma nethod first

descri bed @}ﬂboql@ﬁqﬂé‘?d@m%]ltlbo‘lyrf{é?ﬂ?’és 256: 495 (1975), or may be nade by
recombi nant  DNArjgBh0Gsn(S&el aib@ly; as UbeS. heﬂ@atrefats thon Ai@UB oBEAyd FThe

“nmonocl onal anti badi es t.ed.f s " e
libraries RROPRE™ ‘ﬁéutlﬁé?:t}‘?Haéﬂ’é?ergggscarnlh%& & l% -8 &hﬁ@;@%ﬁ%%bﬁﬁ%- %Hﬂ '? glrg)efh

352: 624- 628op(ih8&1re Alaical Macdps foeposaible, na@lrallmcrcurﬂgg aputations that gnpy B prepeph iy ) | f or

exanpl The mno, Jtsonil/%nﬁéﬁnlab%'bgcﬁeshﬁg lidhlyS RRGHd, 'Béﬁtllgl d{rest@ lageak®t 2 Cnigheer i ¢
ant i bodi es™ (i nmunogl o I ns a portiaon of aﬂé’ geav %%gé% | i ght

chain is i deigtiicsie. wiutthergere, ﬁm@ﬁ*@b@ﬁn‘f%“‘t?@r(i’%bé%‘&ﬁal as {hat
anti bodi €Sy gﬁgﬂ Vﬁlglugler @@&ﬁntpﬁ’fftl%écﬁ;dél @fectSPREIIRS differedd dbambngs r(gaﬂprS)a each

particul ar ntlbo class or subcl ass e.re o] in(s)
is identi c@PHOCW%lha“BPOdP‘udF’rd‘I%ﬁ%%ga{lﬁt &osﬂ\gg %)geﬁaﬁ“ o 0?2%8@%? S TFP]é gﬁ)fi ?t@)lg di es

derived f rOfﬂ%lﬁﬂgﬁah'l'efndlS@@CﬂheE‘chz@dicterbcéltbengmtfmgdyt o baiot hlgmneainfrmb@dgubwr@g@ or
subcl a wel | as fra : ; ctionler (W0
%% 5 gftﬁ‘?gfﬁﬁ?/ %gaftf m?ﬁntl%ocge § dC ts ?ﬂg Ibp thﬂst?@g iﬁzqﬁ Qﬁ@pl‘aél t t

03/ 020 exhi b he desire 1ological activity
(U.S. Pat enitibhity. byl afyl Gart@ilar rmﬂ@dl\/bfqu%@ml@tfhfalnonocmﬂ%icanﬁbﬂﬁlto bECUsE nsci

USA 81 685%00@1%?110 %g%g&esent Hﬁ{/@ﬁﬂh%ﬁ be 1REBy @E hiRRohM IR BrsOdescrilitd byne)
anti bodi es are c imeric anti bodi es fhat cont ain mni ﬁlé ﬁ]lu§sn<§e derived

f r om non- hiebler ¢tr¢ﬁu%’g’?8%11§]5rfl97ﬁblmPﬁiéb‘hﬁ]%?e a‘F‘iom it fHodi es
are human igaunea AbUL 3 16S60) eTheitstoclamnt aibadys" inhywisocte rylpied iam plioke

region 36 s Iar(xth)%dy libraries using the techniques described in Clackson er al., Nature 352:624- 628 (1991) and
Marks et al., J. Mol. Biol. 222:581-597 (1991), for example.

The monoclonal antibodies herein specifically include "chimeric" antibodies

(immunoglobulins) in which a portion of the heavy and/or light chain is identical with or

homologous to corresponding sequences in antibodies derived from a particular species or

35  belonging to a particular antibody class or subclass, while the remainder of the chain(s) is identical

with or homologous to corresponding sequences in antibodies derived from another species or

belonging to another antibody class or subclass, as well as fragments of such antibodies, so long as
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of the recipient are replaced by hypervariable region residues froma

non- human speci es (donor antibody) such as nouse, rat, rabbit or non-human
primat e haWPMg0td582 desired specificity, affinity, and capaeirtigo2iR750Me

i nstances, franmework region (FR) residues of the human i mmunogl obulin are
replaced by correspondi ng non-human residues. Furthernore, humanized

ant i bodi eg,.fRyhithOme QREd ﬁaog@asmugs(u $ FhateRN. BAL6,feoumd Maritoher sledi-pi ent
anti body or"in the donor antib zl These nodifications are made to further

refine antibatdgd per Vot feiiekSSP %% her al , the humani zed anti body will

gorrprl se subst m&rh@lzledﬂ faxlnls (ﬁglmﬁhulﬂleﬁé(!ig ongne) amdbodlgsp:}g@wlmyrwt m@;idmﬁhaébl e
omains, in ant i er¥abiaRle.iRgi ons

corr espon §otagn Pq%xg% s%qlperge derwedﬁtlrom non%ll.nlan ﬁlnun@%ﬁb‘ﬁﬂ? YR E)m su?)st antial |y

al | of 5t henmemrehanhmsmmmfoghbnﬂmnﬁwmmmb@ybmmmoh hﬂ@ﬁ@@%éfegquh@“i@s

humani zed o?ﬂ e'rgc%gcynt 91@96}9:9:@& lby hﬂ)'exszgrléﬁdc rLgl&Pﬁﬂﬁdé &odla do8ASiarfspBQEd (door of an
i nmunogl obu stant™ region (Fe), typicall y t

i munog! obumhoﬁy) SFF@r asfnipugeh e, TaPbit 81i Py UL DR ving ¢ qmdesﬂefxléﬁeﬂ?‘g% 1% 55505
(1986); Reig %@{%@ 8h séthe mstzh*l@etsufrzﬁne%%& r3;,a3n G2 re(sﬂig&&f theanchaPirestnaglo@lint .  Op.

Struct. Biol. 27593-59 992 "SI n e-ch Fv"
fragnent s 2ofplRrEed}t F%Teﬁﬂqs‘dd??dn huﬂlﬁ?ré Hiéle Bl TTR0T | Bm'aﬁzegv%@%g{l %%% ese

donwi ng arc@m@ﬁﬁ&&diﬂued mataarsmgmd pothy p@pﬁtlemd@ltioh@ o.in @n@ﬂ@tl doifbody h dhesg

pol ypeptide further conpri.s n Latmesmhhss Mebsugd VL
donai ns mﬁ?‘%ﬁiﬁuéthogﬁ gEedth furt% r?fng%%gw Ltg&é'{édsel Irfrg%lenst ructure for an? i ge
bi ndi ng. Fal campresy swamﬁllsﬁbofgé@aﬂbpmmdﬁmcaﬁh tih aeriapp 4ptgiRso o ehoft OF

'Ill/g no $| 0 E al su@é&%%%%qlﬂ &% the % crvat:lajeﬁ:’ re Q5P did andlodos Eorﬂﬁltﬁlan Sphunsglesuliver | ag,
W Yor

%1 he ter n c{gabodl es" reLﬁfers to snﬁllel

ant i body fatﬂégﬂéﬁtsﬁbswlﬁ Yt@\]/kf’ aWFt F%%PF" Br9eIichg WmpL SR P RN (PSRNt

conpr Ibllge %é;ﬁﬁﬁ%ﬁ AR oﬁfﬁﬁdﬂ@lbﬂs@wﬂmaiﬂllpﬂfse(at/kﬁst £ partidct edintnamegldtiugjin téor!@fhla’l n

vari abl e onaj sane po C o a ing a
%gqné;%.}b/rt at{) efﬁl ng%ﬁgbu% gor fuxgnglldg El S e T \éL';f I, Mot The

li nker t hdf&iPse et ween domai ns on
sanme chai m215bmsrionedcnReh@arher cled\’atzme mazsma ﬁ%&%eﬁﬂd Cosntp) @ﬁrﬁrQPaIS‘]iucélorral ns
of anot her lhflgsp %%3199 reate two antigen-binding sites. Diabodies are 30
descri bed m) for exanple, EP 404,097, WO 93/11161; and

Hol I i nger et al"SinglPrbdn Exapl 'sFVAeridodySERemeiS Aonpyise 4% Ve 8 \(Llé‘@@ﬁ)‘ns %he

expr esgy Onantd;vdd? edferan bl RodinB s a*’églﬁ%eﬁislﬁ ¢ Jntglleoﬂg}kb@pﬂde thiis @pphdigathe@v refers
to the antibodies described in “rﬂg}fl“g‘) 1bq57 1062
Gl T&gfent s

t
(1995) . BriobPpRde fudereompies Hpayparit EBﬂﬁF f‘é@eea “B %?’ L E
(VH CHI - Vlthe $Klt) fomkiehicdiod Sudtuedbirantfen ainting efor a 3iclyiof eh”vnsge Plegkttonsn Thei near
anti bodies_can b nQsp f Th used to
refer to bf }H‘Hfl?fﬁl%?l’ 96@071‘061? "a? ’l;]bggg BNat ?ggr }éﬁg bur% grhdta &%gﬁs?lbé)g%?re\s]érﬁﬁ
protei n antiégEns, pp- AB3-INEX(108/020892 PCT/ US02/ 27571 By "agoni st antibody" is

meant an anti bogy rpla‘tdlalm%le@" By Raaah %ﬁtlb@ﬁ&dfrﬁ Wats R 3RS %ﬁ?ge@ﬂlﬁdlﬁé siteg0r € of
t he bi'ol ogi cal properties of native sequerice Bv8. The term"

i munoad heslilr fragnepis eemrinisg éh%ﬁaﬁ@é‘a@‘%}ﬂwoﬁﬁmtmé corerFd Bpgiehy “ﬁ’ﬁ‘ﬂr’(ﬁ@ﬁbﬁbul in

chi ner a” mmr@belﬁshets@map&wemé lcgmmmﬁequb eB} halg aqmaltms-, 164 shbe asillosr
portion of a. 5 Bv8 nol ecul I(1 ve or vari an(tk? 9 ém*runo% 19%‘1“ in
mains are orced to pair wit

sequence. plal‘f@glbr‘?ﬁ%?ﬁ‘béﬁeotﬁﬁldlo’ﬁa’ 61 teSaRe o, ot

complementary domains of another chain and create two antigen-binding sites. Diabodies are

30  described more fully in, for example, EP 404,097; WO 93/11161; and Hollinger et al., Proc. Natl.
Aead. Sci. USA 90:6444-6448 (1993).

The expression “linear antibodies” when used throughout this application refers to the

antibodies described in Zapata er al. Protein Eng. 8(10):1057-1062 (1995). Briefly, these

antibodies comprise a pair of tandem Fd segments (Vy-Cyl-Vy-Cyl) which form a pair of antigen

()

35  binding regions. Linear antibodies can be bispecific or monospecific.
The term “epitope” is used to refer to binding sites for (monoclonal or polyclonal)

antibodies on protein antigens.
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sequence preferably, but not necessarily, is an i munogl obulin constant
domai n. | mmunoadhesi ns can possess many of the val uable chem cal and

bi ol ogi cal WorB#2e¥2es of human anti bodies. Since i mrunoad ki #H, be
constructed froma human protein sequence with a desired specificity
l'inked to an appropriate human i munogl obulin hinge and constant donain
(Fe) sequence, Byheych: amtmiwg neRe ek fotibddy ¥haofs aiFRE @EAKE and @fs PRsaGhbRVRd USi ng
entirely human. conmponents i mmunoadhesins are mnimally i mmunogenic
to the patlT“é?l?ftheaﬂaogé‘faép@%?téesf’ TERPBIRTCE § repeated use. Exanples of
hononul ti meric Tlhmndmﬂa‘dihfesinikﬁumdiﬂhéshl”h&vesdﬂeeﬁbrdﬁﬁgédiﬁl)be&dtbf ore tdmar &Pefdt i C
use i ncl ude the |m"runo dhesi.n I.ndi Vto
cel | -surfdce. Cgl Yt dbrte gisrtl()e%jdjfuf%mlﬁﬁec %Ifap%lﬁbnﬂ%s Ql&g rainlg)ft%fn Ol'f% whi ch
CD4-1gG wa&vSammem'ls(tehw ot aarp'n@gmémn wopenglphisin dogferce ded lrmmglo@lllggest S
that this Jmnoadhes) @utrmynée&saﬁgefs uﬂnﬁmt)g\@bum @M@@ﬁt d%alf?flnﬁﬁk@ﬂﬂ@sllﬂs fetal

transfer of H'V " (AshkKénazi tern. | mmunol
(1993)). /8" PPsaestiFERaMeas Yﬁhwhkehﬁrrbﬁahﬂ@ bth}?ﬂﬁal I?félz?l‘ttﬁ’é P%hWT&EﬁH}bO‘élmémﬁas al so

been develigp@Aoadidldiis ks Be cqk@icRE IFRATMLGEY Rotki0 lﬁbd’ﬂl@ncwmﬁl'h hba;sedb@ed‘iﬁcsﬂyom to
be a myj ormggdl ator of .septic .shock ept| o

shock, flopaorT T D IRECT RIS S5 e s elae EDCEmEalE” f or
clini cad Uselirign specifiaitsi g B@epbti cans ho gkhi¢vad mselgazntlrelﬁ hugtn abmpdnd@9 1¥ucﬁNAS USA

88: 10535- 193 %%éadhesgusegag&)aw ﬁqgnfz\%@%ﬁl@% Yo pBnd, %&;Qggﬁ?%@ Lg”g {1@' Skag a TNF

receptor sequence region, U S. Food
and Drug Ad;m nistration (FDA), on Novenber 2, 1998, for the treatnent of

rheumat oi d ar t htxhbpiss ofﬂ&%oﬂ@l%@r&%ﬂﬁ&q&ﬁdﬂéﬁﬁs @Emﬁl\ABBEéeﬁ rdéscﬂmad &"J}Qhetrafp&ﬁic”e nt of
25 rheumatoid arthritis was ap r% FDA on June 6 ‘fe é&:ent

i nf or mat i off¢ SilUEREe (B?‘b]cigﬁg’e‘P}é“““‘?aﬂlE?F‘ﬁé?‘ BRI {rdne %fégVLtB\?Q fur

Engl U5 b:\Ma obdhiZed froPhieq c(lﬁiaaﬂ)@l)a],s 1ﬁlwd10h &D@O@&Wﬁdﬁ@l%&t@bﬂ@@i%ﬂﬁbnﬁbﬁé0 811;
and Wi nbl at 340: 9 (1999 revie in
Vst ang st sty Seash B g Ra0a RN ARG, b Pthiion SRIEUES (T

t he i mmuno@dhesister sifr HEY Unehkdvavie exdilf flsteantRegpdomfriot 10:28- 227 {9380 An

' mmnoadhelmn&aghéégll 2k %ndsbéur?lﬁre&'clfo ffdcmqﬁ?ﬁ sﬁ'éeéﬂy%@é@k@ Y¥nEGs

bi specific anti I es. et sc ods 162: 123 (1993)
descri be steirflammstay edpifncovighanisaihess ie be @ik medigor 4 eptisthpelt dhasqd) oar

domai ngy of; hhRe adhe st g[anmb&cwmﬁ recdptop Ghi@@dohdhe @i Ehs Enmlpe&mcrhs a%@fﬁiﬂia@f
whi ch selectins is expresse di fferent Edlng

studi es i ndi gato8dst wéfca?%éepfﬁ.s%@&'}%eea%l Mﬁ%&%b?ﬁ& D4, @ﬂ 5&#&@%%9
formed hadensrEIfManerep R b inlrﬁLMoafdﬂesiﬁic&ﬂpﬁsﬁlga TWeEcOpt6h seqhbned hsdd th kMR GARNPar ed

to the mnos ecific i n ich i derived. -14

03/ 020892 | Uéﬁ)?}”é’?% tgéaljﬂgef"é é&‘%&’&‘iﬁ*’é@? Fﬁ%sonﬁ\ioé’a%eﬁg’eﬁg%g\??geabl y
with the expressémof felhasid aghrhiet &‘h@ﬂaﬂ' te;tpaiered astha<ANBREAAdn ﬂﬁftﬁ:ﬁiﬁleﬁtOOfa
conpl ex. of . chi ecul es ac e ea

o her 1 ot Gl bR P RE S0t BT SBR A 1ge ERMTR 58 hep Gl e

ext racel | ulakers,diochedim ENBREI:‘?] sef Lévhi ehet, eN omgll td Ml B42r 6 90R0MNGIdEr S,
with a mlt i i

stable int e% ahﬁ’%téd? &laﬂ l:ar?élr |q i éle tearsZﬂa &VI }fz'ﬁ'l Jopﬁéj%ﬁb%e n@@}’rrer
conpl ex. Theewadlin Mear dnd Jeylem Ao nie. rﬂéednﬁy207rﬂ2é(%)@® via an i mmunogl obul i n

sequence, |eucinend kPPehms aMYArLPROQRIRsh €LGRe RvbYHEQRRI bbSrdiRYl @R. Or a
free t?lol that forns an
0  immunoadhesin is called a "bispecific immunoadhesin" by analogy to bispecific antibodies.

Dietsch et al., J. Immunol. Methods 162:123 (1993) describe such a bispecific immunoadhesin
combining the extracellular domains of the adhesion molecules, E-selectin and P-selectin, each of
which selectins is expressed in a different cell type in nature. Binding studies indicated that the
bispecific immunoglobulin fusion protein so formed had an enhanced ability to bind to a myeloid

35  cell line compared to the monospecific immunoadhesins from which it was derived.
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i nternol ecul ar disulfide bond between the chineric nol ecul es of the
chinmeric heteronmultiner. The nultinmerization domain nmay conprise an

i mmunogl ot 63m2edmst ant region. In addition a 10 nul ti meripxaruHR27gi on may
be engi neered such that steric interactions not only pronote stable
interaction, but further pronote the formation of heterodi ners over

honodi mer s f r o téHnXt"hH’t&oaQﬁcmnmﬁodi’é&[ SnterciBngblb ewiin cbs "exprewion o'fvbimetic t ed by

replacing small am no agid side chains fr C first
p0|py pept ?d@tewnp}qnqe%%d@@ng gqulgfcasntgla I 1?81 of CQI{l’leﬂC mMﬁdé&%)?Jﬁu?oy%ld%% 1%5) ih

Conpensat Gityech’ @aw:rﬁm@& 'méMculedembinesad blologlsallm aotare poftion, fueh phile 6?"6‘??}15‘@1" ances
are option l | é é)?g F g ﬁeq%omul d]lﬂgrlc rQécﬁt'éxf ﬁ&%ﬁn@xfs \Hﬂlea REERRGRG d()ﬂﬁiﬂt |”Ifﬁ€ by

repl aci ng Ao aci | er ones %9% gv ni ne or
t hr eonisne): mu]]fineuzaltrmu rogich pronetes etphlsnaisrapiosf &r %wymesatmﬂ legy dtB ily, is

an | mmun %%% L %&H}?E)@mrhgmhﬁémﬂ- BE abFMNRE) el Via TR el gioiie
chineras o sen

i nvention nmay be tained fro | g&3 or
| gG4 subt yspessncel lgwmelnger 3 bx:éf?ﬂhom‘gWElOlb&thydeﬁ?%}“éF%% ' 1 gf]ii &%th?t f% B0 As
used herei 1Hbemloﬁécﬁ§ftdﬁgﬁfme bdng bate@PRRY MiagFic fnolkecubds bhthe chngerbéﬁ‘efonmltlaicr orhedesired
clinical results purposes of thi.s inv 0 ?J[(BI{M Qlitisesi red
cl i ni cal rlé‘élﬁlln?%mi“’t‘?cg t “BPEH 6t lmfnmog?og‘éiﬁn @Ons e\“}’rloatl on of  synpt ons,
di m ni shmentiekieihentionhadbs easesered swbitlial stew (ﬁfefaétlons r‘i‘é‘t only,pegels ﬁ‘@% state
of disease, delay DR SEheRFRBEBSHOR aﬂﬁ}slf@hﬁdmﬂﬂxrmf
pal |i ati on"&F acmfihbu?gmscerg’\é%%&tgg g)%and rem $si on V\hgltohler % L % total),
whet her detectatl EPomberies’ e eBstacted by reqipcng ?‘F@Htmlr&)a”r‘fldasll JHE: n%F}bl ongi ng

sur vi val A8 NIP B e bRt guRpEIRE Wik \Ialrgéiﬂ sidef cliv@ds (eQC eﬂytblslﬁ&g or t treatphant .
"Tr eat nent I'S an 1 ntervention per for nt ent g{aﬁ[e% q%nt i ng

the devel Gpmentiont ‘cayitissr Pﬁf@enflf?é O’b%]imilfﬁ Is%eg@? ﬂbefpr%tgbc?raél CeS(?reerOp 3@%?

“treat pent fhe iR BESOI R s&ﬁﬁcf’lpol}tplalﬁi’dapﬁttb]aﬁnglmgaamlemacu’am@ qhrippivig @@ﬂ(pr@n@ﬂ—
preventati ve measur e nee il ldgten those al feady
with the diSSoPdere 4s' ﬁ(ﬁ&?”ile?zlghetmmél rem%g Or?%\q/l\h%e@%ﬁ%eﬁ.&%ﬁs%r A
prevent ed. maﬁhnS@Giﬁlinfl icaratahtydontaine ﬂwea@nmiobmm@%’é%tﬂPCyChﬁ?%Véﬁtt © BFSW down
or otherw se decr rn?}a.gg oﬁt?ﬁ dpé&qh?gcpgﬁgGOfIg@C&'Ié@J abtypfRoRRela, 1@nooigM]atmge,
such as the at h tumor cel's”in cancer treatnment, or may render
the cells mk@bb&&%@pﬁ%l e to treatnent by other ther apeutl c agents.

" St er ohglogenesi g¢' yded neRE, RedaiRARl ik ¥n |ap}ﬁaeled)r oGﬁMBgnm:dtfataedx asiitdeclinggul at i on

of steroid hornone biosynthesis i r oi do r £rized by
t he nobi | i #8s0/ PR %él[ﬂé}nﬁ?mlf)‘? E)Ifﬁle%gg & éir:ﬁn%? 51n1ca resu]tss n%c‘ﬁﬂ? RE L€ b

m t ochondr Liait@U te lallVRitib i &ymptoms, i dmmtshxaems lof catentoof ﬂl@easm establhwér (pemet ane

where the conv er ion of. cholesterol ta d 0 e

031 020892 PEHITIE) S 7B Si1eits i st br ey U EDRIDE, R0 o falOh ot
produces stierdiessal stakep nd reggssioy (wh@heprp@i@éss tefpl).swhsther desepiablssyr Sndeiseiahis) es
i ncl Ud‘égt | SEHES O hNRo %E@@ion@ﬁﬂﬁ%vaf R&ohBREDY léﬁﬁdct\éd? UG Shot @ediviand

respiratory tract tissue ronic admnlstratlogere ers to administration
of the agefreqiaynti n"Tcagomt Hudu dntsriraiony gerognedy wHlk dbp {5eRERE & LPfeé’e%l%i so as
to maintai @e\Iet‘)ﬁmérﬁ”o? |aﬁérm§ higs ﬁe{ﬁﬂﬂﬁgy of af digwskr. ( Acdordnidly ) trbanendinreéexst @n‘dﬁd

eriod of tinme. " |on|str t t
(F:)onsec ut i v@?eﬁﬁp%ﬁé‘e?/ﬂnfﬂﬁoaﬂé P“iPH?fl%C i tfbtplreg%l?tu Casmie?le%?%elgyngﬁ]gft t|rérail§ﬂrr11€|:3111‘f)ur e.

"Mammal " f Q{cluldu thp@sesadyfwithrieadispedet ay eflless ghqsz)mawiychaﬂw fiadrdes [ipie P PreEentsls a
d | ’30I n%pec ica %/ the treatment may directly prevent, slow down or otherwise decrease the pathology of

cellular degeneration or damage, such as the pathology of tumor cells in cancer treatment, or may
render the cells more susceptible to treatment by other therapeutic agents.

"Steroidogenesis" is the hormonally induced, CAMP-mediated acute regulation of steroid

hormone biosynthesis in "steroidogenic cells" characterized by the mobilization of cholesterol from

35  cellular stores to the mitochondria outer membrane, and its translocation to the inner membrane

where the conversion of cholesterol to pregnenolone occurs.
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humans, ot her higher primtes, donestic and farmanimals, and zoo, sports,
or pet aninmals, such as 10 dogs, cats, cattle, horses, sheep, pigs, goats,
rabbits, wocos/Resterably, the mammual is human. "Tunor", asarzes2hesrein,
refers to all neoplastic cell growh and proliferation, whether malignant
or benign, and all pre-cancerous and cancerous cells and tissues. The terns
"cancer” and' GARGAL OIS GBI iR WhEE BORIcBR e Mmshe bpgi paiess ondi ti on
in mammals that s typically characteri edlegtj%dugre %h&ttig%jorgglsl Srowt h.
Exanpl es efroglagroesiss Hypmplassmidertistigs of g prrep n8F PRI Tic! ude cancers of
the reprodugtiyenQf@a8Rs, e.g. ovarian cancer, testicular cancer, uterine
cancer, cervical cancer; prostate cancer; . r - ghaRahodghand,

i ncl udi ng can'(':%ngnco?g‘f“H‘égaé’aP ée%% PP at&"%?’g&‘%ég?“g%)&%g?f 1i%cal car cj (goma)
and the agdpgpal to BRahelniide, tshys 0 indintaiaihe etial herpretiinyatispidectsing & 20 FFLat i
cancer; and.endonetri al [l - ” Wiot dns@ufileEemae withat udes
al | pheno®&H %ﬁlﬁe‘ c%’ﬁe&lﬁt%nsé@ﬁ%a&g‘?ﬁ-ﬁggﬁﬁgq%? the 20 patient. For
cancer, t hitsriphiel, ndegher weydiomnaivioni t at i on, abnormal or uncontrol | able cell
ar OWLB’ et asf' SihSal” %"opﬁtﬁﬁd(sgs;o@ﬂé\a%nﬁ{t tehrd th enynaidapdiastifieicts ia aninngl, gfcluding

nei ghboring cell's, release of cytokines or . other s - t.s at
abnor mal  Ihewetssothes higpy @B IEH IGRSSUiAyH g@\?aﬁ“ [5G g s Tpglﬁr%rg{ Igelr% §¥/n11§%1QQ% 3

i MUNQhogi ol cdi&eMRNESscs, Sictp, pislIEbats, sdbias étorPréferbly dretyharanal SAUWAT h" one or
more further therapeutic ents_.incl 5 Sl 1t RQAC WhetRAt ) and
consecutive adn A t‘?’l‘r‘étufeg o KAy gor%fei%%pw%gr@i& g}é’?&ﬁa@qﬁied herein include
phar maceuthgghdnyordecepiraibll gresanceions and cagerpysiceliead iss1es: st abili zers which are

nont oxi ¢ to t Neyg el of RN cACkAR R1HAS el adsliakahoptiobe: dostigasnand
concentrations ‘enp oye&. O i carrier is an
e

ten the physiol ogical |l y accept abl
aqueous pHnduhdfle fhedis tyrtally ichamacterzesin® @gega@eg ﬁ?gigﬁﬂx‘ﬂbi @ﬁ%@esaogccérb Fabl
carri efss iﬂlﬁlcﬂgﬁinm&ﬁtfh‘éﬁeﬁl I SUNIR oA erp bOBP RptoBuctiGOorgdnt, rea evariandnet Hesticwargani ¢

aci ds; antioxidants includi.ng ascorbic acid; |ow ' dde€ss
than aboutcal@rrusme GEsy> %Ylvgéaﬁf‘?fdar;"stﬁ? 81“§?rh%a?“e§5u§?’!h§§&§%§ 5%?% um n,

gel atin, Ofmidaaneghebidl tatk (c.fydreamhiticilcapmbypyend teyadiergsmedulla; thyroid

pol yvi nyl pyrrolidone:. anm no acids c LyiGi A8mo@) Ut am ne,  aspar agi ne,

argi ni ne o"ranT?’??ﬁgi,ym‘r%%gag%lﬁrgartﬁc8%“2%’ |d§§d€c arides, and other car (g%hydrat es

i ncluding gl uchsépatiomeyiose disase iddxdes Mhzhenosiser thaticargPragishhe VelibAneY MEpTA;

sugar g cohol5 %?g A8, FROAELES, Pfinc3Plisebi, tBhormSadtunt@ibilg @untwehi ons

such as sodi uimp ‘and/ or noni oni ¢ surfact ant?% S %h.as V\EFII\FI' yp | ef hyl ene
598" ey Rty

gl ycol ( PEGpastasisdnPLityRONMES e nowsel Wacersg PEH 69027 775 11 posome”
i's a small ,yesichkrCoinesed Mhorvar icotls suppasionbr higidsm phodphokioni efs

and/ or surfactant which is useful for delivery of a drug (such as a Bv8

pol ypept i dEUBHoREEI FIRAt Hereto) to a manmal . The conponents of the

| i posome are cosmmiRkyatar Mangetinktivnawii' | @y er nfoy frethér gherapsptie 4egpts Mehideshe

i pid rangepent of bi ol.ogi MRTOER . 5. A" Il nolecule” is defined
her ei n?{ 0 ﬁgwga% CRoCeCU “é)ra%g"?% Tt be?@gvgg%lgﬁltn%n O%E@Dal tons. The.terns
"vascul ar endot Hakrical' agruswk herdimdniide | phenymesptically pesepiable ICoHERt PER Snd * VEGF

protein” wy nééﬁ%i&,%@mht&mema&ﬁ Raka iR BeGUERSRd ViESF athk YisGEs war | ant s
(which are furt

B
er defined herein),. The VEGE pol ypepti de j at ed
from a var persntigions guplewsd, Ofgie BEQSP}O(%W‘?%W&??B%Q? f%g?fés %ny?)qélg)%%fgﬁ{% r fcjg‘;lrsrngdanot her
source, Or sfRRArBdmbys beeprbiopaily angtble @yitshetlid miEtsoueh as phosphate,

30  citrate, and other organic acids; antioxidants including ascorbic acid; low molecular weight (less

than about 10 residues) polypeptide; proteins, such as serum albumin, gelatin, or immunoglobulins;
hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, glutamine,
asparagine, arginine or lysine; monosaccharides, disaccharides, and other carbohydrates including
glucose, mannose, or dextrins; chelating agents such as EDTA,; sugar alcohols such as mannitol or
35 sorbitol; salt-forming counterions such as sodium; and/or nonionic surfactants such as TWEEN™,

polyethylene glycol (PEG), and PLURONICS™.
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10 A "native sequence VEG-" conprises a pol ypeptide having the same am no
acid sequence as a VEGF derived fromnature. Such native sequence VEGF can
be i sol atew d3raeemat ure or can be produced by reconbi nantrcanaoer7IyNt heti c
nmeans. The term "native sequence VEG-" specifically enconpasses

natural l y-occurring truncated or secreted fornms (e.g., an extracellul ar

domai n - sequengey, Akl é‘% 2 @&&élédiﬂpegd\éavdr@ﬁbttylﬁe@bﬂspldseplgspholahds&mﬂ/atl vel y
spliced formns) and nat ur a

occurring al|l I|c varian In
one enbodpurfastnt gfhich flﬁelsﬁlﬂﬂ\f@fr%]i“’éﬁ of f fiyg Ff’drl] Ha&=g aﬂ@’r‘iﬁt g0 Eﬁﬁ—(’d?ih%elr;lb
five knowg,in3Qf OfgRomSoaRsd &ttnen@osafne 12 kombéHly atbiBed it 8 Oilayanigrtien, Sl ac L

resi dues, reslpectlvely % {j SGLi for exanple in U S. Patent Nos.
5, 332, 671 tothelimd arppeaest off ‘H"gff“%?‘ ’ﬁurt%THcauon No. WO 98/10071: Leung et al.

Sci ence 246: 13@ﬁ“srihﬁﬂﬁoléch&?iQ)d¢ﬁnamhbr¢(emklamaracﬂecular Beghepriew shew: 593 H8lons 1 o

(1989). 20 "VEGF vari.ant Sth fFIRANSvAGracyEoe o\.g@@,ﬁdpcunypemr de as
defi ned bel ow ‘?/Tllﬁns Vasfu g%déﬁg%%%t 80% \Preferabl p . 85%

st ab t
more pref @fca&ni"yw}anudeéa@rtma@@mas%%e seqrsrre VRS end pPg §?§B‘F§q’é% af “ about
95% DSt d@ﬁn%g%g@@. ymtvécﬁﬂﬁoﬁypaﬁ@ytm&&%saaﬂemamaauvdnapommw, sudie pt frmy wi th
q

the am no aci uence of a native s Viadhhant
pol ypept i dlleslafltﬁé‘{lelmsOﬁlffﬂma“f’ﬁli“srts%iﬁ??eo”’(f%@y%r Com 3%& Srer n one or nore

ani no jaci d r esixdy@gveatfend VEAF" @impeek etpel&lpepacte ttaheg thwmanw'érse@mcér m nus,

as well as within one_or nore,i pterna ; glﬁaﬁqu@ SECHBACE. The
sequence |aaéP(tEpF>ﬁer(“¢’§ﬁlﬁﬂlé‘ﬂmﬁrﬁi %o él%tlw Qﬁgﬁsg?gw&%l&ﬂ for VEGE ]?
det er ni nqurmbdag)ytrhﬁmbmamdappﬁd&chmsqyécirhq e f“?“‘ﬁé%‘t‘:‘?‘i‘cﬁé’c]?qﬁn 508 d to

gxg ISIngll {j%{;ol& d)a%:es[ n%tgﬁﬁ)? &Jc&rhl(?éﬂ' SrulaRY | dedcfRll foRG0 @'85t ardBgtrzadiliRg aldinsihs - of

Imted to anti bodies, wl GE. _agoni sts
and ant agoriste), BOwy-okrivg deria rfowr ey rReeitvely W@P‘{)ﬁ\féﬁ#&n;nﬁmaﬂy
| dent i f Ca&g&ﬁnﬁ%leﬁyﬁm\éﬂ bAR SEGIN B bhbetihat bhie fuudntied, dreghtiverragicus

sequence B ypeptid descri bed her ond.enpl i Bv8
vari ants c‘éﬁ}}gt? qrge fhi"fﬁi"%&ﬂ“owﬁrlﬁ’ﬁcﬁ?‘écf°§ﬁ n%gf (%tli n th& fgrgééggn%%?ﬁlvr{g?{don Bv8

vari ant s C@ﬁd&é@ B AT R s Byscribad, rfmchmnpigm@ﬁr?.q@nt Hoe 5ﬁ%ﬁ;¢7écw€1 884G¥dhies into
the Bv8 e the. r L8 et a1, Those
skilled inf qjﬁ%ub Fﬂt’“"eﬁf’ﬂ%ég il eun aat1 S ﬁ\ejﬁ(ﬂ@@é)y At

reci‘ate am no acid changes may alter
post - t r ans$adnconial 13- BA261985. of the Bv8, such as changi ng t he nunber or

posi t ifw 0{3' gl-b(,%%%YJaﬁ;rh ggiy&bﬁd@'smeaﬂlb% QE%WOQGF b1 @méui@ubfmad afloBuBringar i ant s
era

are pr y t € V\D 03/ 020 / nat| ve
sequence WSeastsaleé§@%l Méfdfa‘i’lh atdeastabrutifeteo TS OFR S %’ e&f':tjsger é%}g’ee VBESG t he

subst it uti QBrAbyhheas 46 989 CmarEhrefeabig adedagbbin es%wﬁimv arid ssqtenfoidentifievifiucl ei ¢

acid encodi ng native sequence. Bv8. Nu a Bv8
are used i fePRBo At FFGH%’C%% apgye erqges?é%?ﬁﬁwséuﬁ :\Igﬁm&%%w&gég{t\lg%g?ﬁmgqu

fuI | -1 engt hlstm&enammpmpemm@m&napmm avind edd fepides ga pddsd. r dglie attsEQ | D
and nd t he AChAavsLauenRces are
pr oVi d%% ﬁ im_n%)of? erm?uq as &%f%g&%ﬁ%ﬂé &%og@igféﬁglchoﬁ%éqgft hAvSLE

A cDNA encog use
Bv8 is provi dedfheme@ﬁglgn@ntﬂy (eSROpmipe Py 0151}1"1elaﬁﬂd)tf1’1éf EEirir &4pBiTg Hsgfggd Yuced

am no acid a%ﬁqiﬂﬁ%&% sb&lfgﬁl%vde%ged Wit eghad & 1vs( 35@1?&1@ ﬂh@defﬁl)honér previded for
pol ynucl eot |

es used I n the present invention
standar d t egoisi %4 essmeiste Of%‘ﬁo‘ﬂﬂu‘i{“&? b[“hl%?ég TGP ?rgﬁoqlersi ‘iﬂﬁ app {]%déﬁag%rgsm or
exanpl e, hyhtdndb&add on screening and PCR

30 B. Methods for carrying out the invention
1. Identification of Bv8 variants

In addition to the full-length native sequence Bv8 polypeptides described herein, it is
contemplated that Bv8 variants can be identified, prepared and used in the present invention. Bv8
variants can be prepared by introducing appropriate nucleotide changes into the Bv8 DNA, and/or

35 by synthesis of the desired Bv8 polypeptide. Those skilled in the art will appreciate that amino acid
changes may alter post-translational processes of the Bv8, such as changing the number or position

of glycosylation sites. The methods of production of Bv8 variants are preferably the same as for
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10 net hodol ogy. Any nucl eoti de sequence whi ch encodes the am no acid
sequence of Bv8 can be used to generate reconbi nant nol ecul es which direct
t he exprewsi @m2a92Bv8. Additionally, the nethods of the moasesw/273Tventi on
may al so utilize a fusion polynucl eoti de between a Bv8 codi ng sequence and
a second codi ng sequence for a heterologous protein. 15 In order to clone

full | engﬁagv{]&quwwgsgg}meaeﬂmm%@wf fhotipBespedices tenvotirtg e entire
Bv8 cDNA or to clone famly nmenbers or .var fgonra{i%s chegsg.allelic

. ant ..
vari ant s, nickeiseid @ncotiRgths Bt s iapH R P g RT ?’cﬁ‘%edqﬁ%dﬁrf s correspondi ng to any part
of the cDNA sequeRces @bisaleogatkncdie Bes e meed ibthe nsiidds: of thedFEeEth I HIBNA
l'i brary derived froma | or tiss L eM&ds FRuRX PERISS(SEBMB. More
speci fi caPPYAs gt Ifég{e’il%he‘s’mérgsr ?@gggyng?gn&?g{)ﬂgﬁei t?le{r%u_t he 5 or,3
termngs sbst hadopdhdge c@Bseduedrdecdryinhesid fenied @6 B T E’ﬁ&ré?z Alicl eot i de
sequences., ﬁFs(ﬁPelngz pol ggf%(?ﬁﬁgéhc}xﬁné%ﬁﬁﬂvm bitokfabdin IR 5| (BEQ &P NOs ¥ r om

di fferent 0 obtain a , ength c . oLnt \VA thatq dt is

di fficul t atdothé chemsriofidmg defpgad epigperad Sé%’&“ﬁilsrﬂﬁo‘f[‘)%@ 1%%%‘5?‘ gﬁsﬂ’ﬂﬁ?e@mﬁﬁ%

coding r eg%lgﬁl,fcleeﬁhepme@ N R GfhiCheelic taiatel dirien vsiBiATdashicsigiqueshEelRACE
(Rapid Ampfitication of eDNA Ends) teghni beuMsed GeEdimp proven
PCR- based kaewatefipss sfilledsing ) 4k W%]gas’ ﬁfe © ﬁﬁ{%ﬁg@ ﬁ?gﬁﬁ{’:}g rrpTeg'ltgé cDNAs. -

5' - RAGL- Reaghddtdly. synt hesi zed from human placenta containing a unique
anchor sequence IS co rei al |y, .avallabh e abibh aft 8&fidnce 0BBEARbAutedeo 5 end
of the cDNA, PERY ing‘geé’gge? ‘T”egléf%%eu‘%@%ln&? T RACE- Readé@c% using éggth%)d'sgyi ded
anchor  preefigete @totitast Boleqples whieh digeidbecFRGEIY OPER | feeay el PPedSut usi ng

the anchored pri 15568169 fidion BélimEkotAE batveinngB B @odifpscqamesfaact urer ' s
i nstructi &ﬁ?r&%g@erg%?g?agg& t he fulo?p(lm.ength eDNA 30 sequence may be
trans| at ech sewndcainignetoarc &r 3 gftrelie®s B§ exanmi ned for certain | andmarks such
as a £ontiNUoYs ,RBEH clob el NGhefimdmBlofduactingsl sdyertcessivet atyisoasics priceding hén and
termnation sites, a potential . signal s g £d ARld Varigmernadeled
st ruct ur al engierBYBONA O 18 %E?Wgrg bﬁrér%ggﬁgﬁség?%%ed herein. Afer n&ti vel y,
a | abel ed PrAbheLERYadeds GepricatsSorapmdiag gerorrie of isrcdNp gaversre AP any
organi smof interest usin [AF BriSdardoROenll of 3H dpcRBevadtodeessi bed
infra. 35 l?%‘?ﬂ15@?lifnus%df%5cr%3§%§§gﬁgﬁg%eauenge or a ho [9gous sequence may
be carri edsz&Jthwsﬁehﬁcallpcpﬂimﬁﬂ%iéeséﬁ‘aqswnﬁlé&@teiﬂé‘i’i@e(sbg)te R tﬁ%\%’ =
degenesat e, Lllein%%]%%leﬁ%tdit(d&tdﬂ{lioff@fnu@@&ld@sﬁ@@b@ned on the basis of the Bv8
codi ng“sequences di scl osed herel n. T,hl% b{e\%pllhbate %81% i&(;ﬁﬂ{g&getsit@gbtm)é. be

y p

-18 WD 03/ 020892mPCY BSEPHY 15 71°en ERIGR et by r'everse transcription
(RT) of nRAAREERAN I 10 BVenf it itexaftpiter identifaiDYA clongsreadeding e earmietf Pnes or
ti ssues known or suspected to express a. ! |.8L8s, thRACERmpRdUCE
may be subEPHRAFOIRY r%gécﬁ’ué“ﬁé’gtan telgco%nr%leéeﬁlrsel %{tﬁog%ﬁ?ﬁbﬁiﬁpl I Ti ed sequenbes
represent hhglifatuericBNAGdg iBrSqusotl hyuseqBaREd a rpen BER A4 §FEHY Fay t hen

2)e(a‘r1r;|62§ t fﬁrigpﬁg' i3 fie. 2 ol EHlborh 8RO BN AONA 1A @NR-ARY TAY afkiRlised foniTRirhiads . For

. ragnment may be | abel ed an S screen
bact er i ophalgenie Bpifeininh? BpGue aNhP’é%eﬁfﬁf“ie\}ser?‘,mcfcﬁgy F‘?g%qlfee@qcfn%eglahgﬂf &ﬁ%aq ° be
used to isel a6 IeNPNA rlroRasTv dutd6 RACERRIGINA asigetoprivied righerr y.  PCR

technol ogy may al so be utilized to isolate full-Ien nges. For
exanpl e,  RNATRES 156 PEBT at eWCOFBY P@@A‘ tge‘]s%aglﬁéé’%‘ tdusglgg}%'ea t%rélgég ,%ﬁ Elgm an

appropri at gese@b! pHn@t ac0érding SStHemanasioer’s instructions. Once obtained, the full length cDNA
30  sequence may be translated into amino acid sequence and examined for certain landmarks such as a
continuous open reading frame flanked by translation initiation and termination sites, a potential

signal sequence and finally overall structural similarity to the Bv8 sequences disclosed herein.
Alternatively, a labeled probe may be used to screen a genomic library derived from any

organism of interest using appropriate stringent conditions as described infia.

35 Isolation of a Bv8 coding sequence or a homologous sequence may be carried out by the
polymerase chain reactions (PCR) using two degenerate oligonucleotide primer pools designed on

the basis of the Bv8 coding sequences disclosed herein. The template for the reaction may be
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10 An RT reaction may be perfornmed on the RNA using an oligonucl eotide
primer specific for the nost 5° end of the anplified fragnment for the
primng oWwda3reessst rand synthesis. The resulting RNA/ DNA Hopbwsod2ney t hen
be "tailed" with guanines using a standard term nal transferase reaction,
the hybrid may be digested with RNAase H, and second strand synthesis may
then be p[?ﬁﬂ%@ta%& EB/ Avad ﬁ’angéﬂaﬁéﬂ@ ) ofl HRNA ﬁ%d sefu éncesnrlpstmeam of the

anplified fragnent easi | o at ed e enean&é one of a mutant or
al l el i c vagri-kuman efl 1’tnﬁge°fl§§5865d<€%n ?ﬁ%}“’ffe SBPESd  £3T “exanpl e, by using
PCR In this cegecrfedti hstbeciMAGT ma sejuemeyd tbensswmahels @12@6'16696%%% di zi ng

an oligo-dT oligonucle e éﬁﬁ@cwa ifdlate
suspect ed ' PESEKPBF éeélgenﬁ?é&l %V%%"%%“ﬁa“k‘}mag %h%tpggtfg EHtHa?carlr) egbt het mut ant

Bv8 al kel e,fulamﬁigtmwmmn@lbyngvarhe afl @wethedsy fndeww’ﬁ %%?@éd 568“1‘ Wk pt ase.

The secon ibha k@S M SRR vl iHRRgataRd @bingonual eot i de
t hat hybtlij"‘lb &8 %e%é%%" %ng yrl p%a% he 5' erﬁg of thgeﬁnorrml gene. Using these

two pri nerbSpseﬂktescrbqtqma@@lCF@nesfvﬁé}P? sERPIISOf REFOPI ; cloned into a suitable
vector, and subigelffids? H@lﬁsmameo 1adlaaé Ijﬂﬂil&gththNGLBgd{uem$ hvd sxagilel  known

to those of skill |nthea th 0 mut ant
Bv8 al | el &MNAymeybetisobfedy %BO“HB% ﬁﬂ%éaf%@’é’ ¢ aﬁﬁ%@ﬁ%@%@ tg% gé%ﬁ“gs, bl e

for the | ggSr® Eeact% n@Jytberpa’Edrmed of the umwt msmg aofollgwlmﬂ%lmm%\%“@é & 1% oduct

can be ascertai t , |l e BRI ResRe eRsttinet ed
usi ng DNA "85t glet‘?g&ffqpoaﬁplpﬁ% Ifr?%ﬁqex[' hlg%gglggggogtﬂe% “of ;?ﬁknomhéo arry a

mut ant Bv&ad/Delsehybad naayctdidAbe |"1bﬂf%91l‘ wltbagﬁlalb@s kSt FdEd o *froma
tissue kno‘é\gclztmn the 9@9@{&&}??&! d&&te@%%@ka@e WUdnaRécolV Sraall kglitesis Any thamberpai r ed

Bv8 gene o nment _t hereof may then ed as a
probe to aﬁlmedewﬂllaﬂgﬁlyr@@fl@ﬁrr DR NGIUDES Str?\?é"f tllq? elflalt%eed%a ‘%‘gfnuir aries.

d 0n931500n4391ﬁe%91a{e@e nmut ant Bv8 gene sequences may then be purified and

subj ected to sequence angl ysi s ac {ngid hose of
skill in the ark SDIYEPES %ﬁﬁ"ltas?t Orélﬁgléfffllag%og%gn %E r%a%%;glat‘éﬂ@%ﬁg% ruct ed

utilizi ng 5N PYR! etmiszed, the Himy cDN/ostrandoampicesy ntisized ‘@/dwhlﬂ%ng oyt ssue
known, us XRS50 Wit ek ifexnfesAmys i3 on indiglidydl dual
[ SUSRERL S LANRDIEToh (kA Guspl @l

suspect ed carry suc tant allele. In thi sggﬁnneré gene

product s nmaeivily dungng tsiteatw‘ﬂaetl Bimatidntend | YsHERREY e PEY Y 34" ZRE & cr eened

usi ng 34 anga s&i1 a0t i-Redy o3¢ Etﬁaﬁ@ bPthe cDAAR Y\Red $/nheORA2siREIA bIIRUCRBER That
techniques 1 n (?on unction with anti bodi S ralﬁged agal nst. t he ‘p’?{% isBv8

gene pr odubstoridiges SP@E@@PY tpéht, > B e ’}&Enau§?§‘8 st ﬁém?jersnt% eic acid,

pol ynucl eofykdem@itdd Khwﬂcaotclloﬁiﬁ i@ sumd:ber\ebtamgxehmbjecteéamdm@fswer@e aggpisnucl ei ¢
aci d, whether conpo deo o d heQsleper taNd 5
whet her confb‘%leH‘n%?d% Bicﬁ‘h E‘i °e gtospjlﬂn glggllé %? otk é{lftlé)&gbﬁ nkgie s. such as
phosphot r i gst.fyBvspdiels p&draanﬁ tliatnel;ma’s B’rf%xllﬁ?etheeﬁﬁ%’@ﬂ(é)t wspopglly &% 31?1% letyTest er ,

acet ar‘zg‘ at elh ra%o Dalmlis: cg 39@351@&87 gendfrbHE&ch %ﬂ%ﬁh@dam date, bridged

met hy honat e, phosphoram date, bridg hasph r am date,
bri dged rret hyI ehleenph&:p h® r$8}t°e“0 ORESD FFr bR RISEHCld Yre @ﬁﬁhgbé ‘% g
phosphor odi f3hipat ﬁspepcéd dgef khas phargthinGaiteB@r alkldl boaecDNAkbgysgan dred
combi nat| Ogc?nst?mictecsi LII.I(S:ng Rl]\_& rc!rr? 5% s%g known, or suspected, to express a mutant Bv8 allele. An
unimpaired Bv8 gene or any suitable fragment thereof may then be labeled and used as a probe to
30  identify the corresponding mutant Bv8 allele in such libraries. Clones containing the mutant Bv8
gene sequences may then be purified and subjected to sequence analysis according to methods well
known to those of skill in the art.
Additionally, an expression library can be constructed utilizing cDNA synthesized from,
for example, RNA isolated from a tissue known, or suspected, to express a mutant Bv8 allele in an
35  individual suspected of or known to carry such a mutant allele. In this manner, gene products made

by the putatively mutant tissue may be expressed and screened using standard antibody screening



The terns nucleic acid, polynucleotide and nucl eotide also specifically

i nclude nucleic acids conposed of bases other than the five biologically
occur ri ngwoasacoseadeni ne, guani ne, thym ne, cytosine and rRoTagsoRR757Fo0r
exanpl e, a pol ynucl eotide of the invention mght contain at |east one
nodi fi ed base nDiety which is selected fromthe group including but not
limted ti%ch]ﬁquueSs E H&iu%{oﬂ%ﬁh aé*ogélgsr%ls@@@gdmst BieC b RBIOBIRGEe, pibdicgdnur aci |
hypoxant hi'fg, 4-acetyl cytosi ne, 5-(carboxyhydroxyl nmethyl) uraci
5- carboxyﬂ%@ﬂyﬂ&dﬁﬁonethyl 2-t hiouridine, 5-
CarbOXynEthy|aﬂlBQ@E&QNHmuh@@mhdmdhh&@b@mmamnkanbmmkﬂ@kgai@@F@%&Wﬁhe05|ne

i nosi ne, N6-isopentenyla e t.h I o - £€an
2, 2- di net A G519 aﬁé“‘m?wrﬁg‘% b%h(%ﬁ T Osed %dg}lﬂ%ﬁ) 'Im%ba%?egg; H%d {rlrd;%% S¥tdOSI ne,

5- net hy!l C%&ﬁér%mpb\l@d ad@MSp]ﬁ),dles?terrmmldagﬂs gmamdrf@d lgtgages such as phosphotrle
> et hyl a%%%e th aléeu F¢ gxlarlxe’ gﬁib%&eh%mlﬁﬁ%m@&é?y L\cet?anﬁdateOléEr@ﬁhdte, thioether,

bet a- D- ma met hoxycar boxynet hy Iurg}g1 " gt% hti Lﬁl’ aci |,
2- net hyl t Ihndgemaahowmemﬂmyﬂridé@nmﬁfé}’lerlﬁrlé)@fﬂho@te §8985E PR ‘E?ﬂn v
wybut oxosi Qe o?ﬁﬁ&hqeouﬁﬁrfg‘e& , mIHAAR qﬁespgmatbl qﬁygpmbtmeate methylphosphonate

5-met hyl - 2'thiouraci |, 2-thiouragci] I e
uracil - 5- @k«gﬁabmdlfblo%%l Widpgsh PR?FF%’Q’EOQF“{CU?T 5’51?“6 hr%a%/ % mbta}% i Oglg 4 e

5- met Ryl - %nf(g%bsouraml 3-(3-am no- 3-N-2-car boxypropyl) uracil, (an3)W and

25 2, 6-di am no ur| ne. rther t e usedi 'ihth@ hdient i on
may conprise at h‘F éeﬁgstmlfit‘ir Vndﬁlegndg aér(g%géogc%y sel ect ed i,frccl)lm the gr oup

i ncl udi g ablug ctiposddi of hoeet cuthrr ambﬁhnd“eze blO?O%fCPll}’o?CﬁﬁE’Fla%Pﬁ%% dadeniggy |G and

hexose. i s not int L MeLAGHRIefdd Bhﬂlepﬁv@ﬁﬁﬁltnngm\tﬁﬂhm&ﬂ be
linited b)}hwlée Cgﬁsﬁ%ea%ggﬁgﬁ ) S)Eah@?eynhc cotide. The Bol ynu j.§e can be

from a hurresst ar moifcd bagrmereiinvdich 1éié?1?°¢ﬁécffofnr @%gm&ﬂ?nc ﬂ%ﬁ?ﬁlsour ce,
Synt h %I Z?ﬂdo?ouﬂcﬁ ro S%OMaQPemSC@ﬂoro%%Bﬂ he$l-1&dour-£&ie nhﬂioemthnd:e meaptiiye  DNA
may

exi’st in a randed,_sin ddal 1y
o ! i orbdT Rl S AR oA e

i ncl ude, bﬁlca%XyrQJthy%ﬂrmﬂie&ylamd;ﬂnot dihg@¥oukdcii tamiadhgamtqsxdwa%ﬂeeot ingdee: such as
anti sense RS BBy 1tBBE BMehyPNAiAdd/ or
RNA chi mr%@‘soﬁaﬁe?yéﬁgm%e ﬂl(??lﬁlgualnm%?ﬁﬁ%ho Bﬁ%% %C u}(,jlgnag Si ng? e- st randed
DNA, doubl Bmsthylgndiae Dipctisinpesioni | Sanetiiaytasing/ or NE-AIAPE- hIrPSDERATNS - DNA;

and t% ! I§< mheth; lanngom %écﬁzo%%%tf%(n%%é iﬁn’ﬁﬂeura&he Bdﬂ&b&héﬁm&@lqﬁkﬁ)snmy be
prepared by ‘an convent i onal “nmeans typica used gﬁ@%ﬂge& nucI ell c acids

in |arge giNneihpxycarboymeodurpliles o EAY 2F¥l‘\951§’mﬁﬁ9165?p AN hesi zed

“S' "9 CO”EE%EC%L@LJ]&’ (\ﬁ}V@wu%%s%ef Es’égd%ﬂlta& aehsisy, @tthﬂsyt(fs&lé s5-hythpiex thivdscit, hat are
e art ? I- 1985 Gég;? steerOtullraQES %X E @Sl S

Pr actl cal A&mu@a@rﬁ-th}om@lbri"e@@hy 10?“6“"1 -ERGPSEHH pﬁ uce i n

high. vyiel ghiai g)i M5-miihylQ-thib@BSICT B{is-klino-BN-hgrpkgseylls wargh @sp3®r%653nd

(Promega Corporation, Mdison, W). Any nRNA transcript encoded by Bv8

nucl ei ac?ﬁ‘dg‘ﬁ’éﬁ?@‘ﬁ%s may be used in the nethods of the present
i nvention, i ncI Eidihérgrotena pﬂyrtuplcqlﬂdamsednﬂmﬁ\lltvrémg ary sesrrise dUletst ey odiffpd

a! ternati V€igar (l)llctglzlsqgcte(arﬁog{ B¢ %ﬁ)%b %lu@fng FENR REBEIMoSRAbEosel O-flubros@TRose,
ci rcunst antes, ere 1 ncreased nucl ease stability is desired, nucleic
aci ds xylulose, and hexose.

It is not intended that the methods of the present invention be limited by the source of the
30  polynucleotide. The polynucleotide can be from a human or non-human mammal, derived from
any recombinant source, synthesized in vitro or by chemical synthesis. The nucleotide may be
DNA or RNA and may exist in a double-stranded, single-stranded or partially double-stranded

form.
Nucleic acids useful in the present invention include, by way of example and not
35  limitation, oligonucleotides such as antisense DNAs and/or RNAS; ribozymes; DNA for gene
therapy; DNA and/or RNA chimeras; various structural forms of DNA including single-stranded
DNA, double-stranded DNA, supercoiled DNA and/or triple-helix DNA; Z-DNA; and the like.
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havi ng nodi fi ed intenucl eoside |inkages may be preferred. Nucleic acids
containing nodified internucleoside |inkages may al so be synthesi zed using
reagent s wadb3meesreds that are well known in the art. For reaangbker7s7mret hods
for synthesizing nucleic acids containing phosphonate phosphorothi oat e,
phosphor odi t hi oat e, phosphor anm dat e net hoxyet hyl phosphoram date, 15

f or macet aJ1"1*1e &u@#efefagfdmCi? B@-ﬂ)r 2 Ib§ Qﬂf Ry érSibhay Incand aicalty ahad &, preparcbaniice,
di et hyl ene-su Sp

L ene-sul 2),
di met hyl ewedsgnllarréméuaetl%f%@ﬁ%gﬁz? g& PRypey B °I‘eg‘mfﬁ95%%§ﬁged§9“g:or 0
phosphor ot hiQatif1y RhiebhuUebaend eynltheniewggrsmalnods tived dre welbke™i A %gﬁ artdiee (see

Unl mann et al 9901 Chem . Rev.. 90:543- R8¢ &Ig}qug@fesgabxﬁ)kd End19&0.

Tet r ahedr &8 [ait11983 erences clte erein). 20 Ln s§p§
enbodi senksiAfmdyhe: poesent highweht vier: virteetameripédt 146 RIASEfIS; Suchy s nomeri c

nucl eoti d cfeotide fornms specific double stranded hybrlds
wth corrp?Pé erﬁa%oi}mggﬁ%&mdl% \!Vﬁ contrary to the usu é}%gal ﬁleﬁnset
strands run pahay h@&@n@a@ﬁn@ﬁw BvEauRlsi areidgeaugpees may eI AC ds Res.

15: 6625- 664 ). rg;lggac 1@%{1&0%0@@1@ Sn ParddHA; Myhxns@mmucduémglfcd)el elrfm@u@ et

al ., 1987, cIr 15: 6131-6148), or a chineric RNA-DNA anal ogue
(1 noue et Sﬁmngo&%‘?essmgﬁmﬁ@é@r‘iférﬂ“ 215: 327-330) . The nucl ei ¢ acidg may be
purifijgd by any, sehd aRbesumeans wase arcsasse niclkasowebiit it Hesieth puclgtg Acidey anpl e,

the nucleic acid d V, e Ofcids @Bnt8xied aogigedPLC,
si ze excl &%Yl%mog‘ﬁff%fn (5189051dﬁflmkage blx?fyrl% ‘g%f?‘?élgﬁr&gls?i o Qs {

ou
skil | ed anitérsaeovitld nkegs ogn nlzcebf:tsmathtZPFbusméfalﬁ% B mﬁ[]}P‘iletP% é‘lﬁl"@ﬁ?ﬂf‘f"? depend

in part on tge ﬁl 2€50 Exd H?% A 640 fcpesyﬂtﬂésﬁzﬁdgeﬁlucleecoadl(&oéoﬁh'taﬁﬂlgOphWOtlﬂ¢ ed
polynucleo?l es having at least 10 nucl eot i bri.diz

i h
portion) ohomh®vBiogtadi physEEGEERaE. oPh9SPROTEY ?eﬁ?@ﬁ‘f’wﬁ@} ighoop hlS’reamuseéi in the
met hods 0ffoﬁrﬁ@etal,ptﬁﬁﬁ)ﬁﬂz{cethlnM@B'ﬁrd)@[hlylj doctarhidete, cediok, dierthglend-sulide (-CHy-S-

pol ynucl eot 1 des contai n_at 25 . (c € S 288111
nuci eot i déd), 1%6%)(}‘&1166‘61&0‘1"8184 ﬁ%’él ée)lo eense%l)fone 0‘5842‘;]38):':' S Pdes 3t a Bvs

codi ng seguengRxy- Qfﬂuarofrﬂ:lbdphdrﬁ]ﬁgd:tth var&clcwﬁerigﬂ@emre iR knpgreinghe 24 6iefls can
be single or doubl e de 51 QBakdeY er .NBoob MikeAltion k@l Ates to
pol ynucl eotT dg¥ ‘?tﬂa’tl%g)é?f&el TR ‘ﬁqglrgl ze to a conpl'enent of the

f oregoi ng @0 difergnesadtatthoes). | n pr ef erred enbodi ments, the pol ynucl eoti des

cont a'ﬂ) at | eagh sgnge emBHmeey of 1RO ap1e3e'i_ip uﬂéntxzﬁ)ohéluﬁdldbﬁdd aes ioin trheomealc r e
| ength of a Bv

sequence. -21 92 PCT/.US02/

Nucl eot i dellﬁié@f&@néég‘at‘%’a%rlcé%ﬁﬂ@ a“%ﬁfe:&fﬁ‘: d8‘ﬁ’%585r§nded bk llaj % %?ng’r?relilenr?}tﬁgry f Bv8,
truncat ed QK wakn,BY@iaryattheBwfil p-usitsphe ptramﬂsammsawthytoah@mﬂtye(%é@tﬁ ahsn t he
met hods of the presen ucl eotj de R L g ns may
i ncl ude, b7yl n%?tdst&e?nr}%lg@ts 6§ﬁ)‘f JFI nﬁ(’%ou °R° %vlg%qgeq{&lgg)ﬁ%%%bt iincat ed
fornms of 3w8J987[Nﬁuu(Ao&QtRledeS6Bm€6Mﬁ),ngapbplten@éNAffé‘b"r@ﬁlpguedfﬂom af.ul¥8H to an
5 unrel ate e ptide, such as for exanple, a domain fused to an
lg Fe ?Frpos{f\ﬁ t#}ﬁ;%%@ases the stability and half Ijfe of the rgsultl ng
fusion protein Te.ngelsic BiBiag pe punifichley 45y S6ESE PEHfn argpveld ooy pe e kR as a

fluorescent,, ngfgt &L [ n]\c%qc il LiLE E@rﬁﬁﬁ'gy Qﬁr&EeeﬂhE‘seWhloﬁ Qxcﬁﬁi@e BPL0,sed eadusionmar ker .
Furt her nor e, nucl eoti de variants % been. gener at %’13.13 ﬂ'l%t | east

in part, bghfo%wpﬁbromgﬁfd‘mr??é&r?%ﬂ Q\?&P‘t‘ffei’ 3?’? slegieq, artisap WEERRERET 1RE Nnay or
recursive 3eAMEHGRrf@eaTAI H@)Eli(ﬁﬂpart oh(ihd:bez&@fﬂhbemlmbd;buﬁﬁed?at ent Nos.

5605, 193 and 5, B3l 8 Binlf boifRokSRl kT 18 NOfBelact (2. RNESERkablc

portion) of a Bv8 coding sequence or its complement may also be used in the methods of the

present invention. In other embodiments, the polynucleotides contain at least 25 (continuous)
nucleotides, 50 nucleotides, 100 nucleotides, 150 nucleotides, or 200 nucleotides of 2 Bv8 coding
sequence, or a full-length Bv8 coding sequence. Nucleic acids can be single or double stranded.
35  Additionally, the invention relates to polynucleotides that selectively hybridize to a complement of
the foregoing coding sequences. In preferred embodiments, the polynucleotides contain at least 10,

25, 50, 100, 150 or 200 nucleotides or the entire length of a Bv8 coding sequence.
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i nvention. For exanple, using such techni ques one can use an Bv8 encodi ng
sequence, or a plurality of Bv8 encodi ng sequences, as the starting point
for the gewersarim of novel sequences encodi ng functi onaldcgr/esdArTa71
structurally simlar proteins with altered functional and/or structural
characteristics. 15 Hi ghly rel ated gene honol ogs of the Bv8 encodi ng

pol ynucl eot i deNSBQMENGES SR FE! EdoaR - afaief BRY, paptsie fibgnatef WAVE) tinedtel present
invention. Hghly rel ated gene honol are. . pal Ld H&sn aheafhnNg
protei ns faas oRKpeandBVE &xiop p&’ﬁeﬂiﬁfnaéﬁg/?ge Sﬁ@ lggl?edX@%g%J%ﬁlcelgi dentity wth
the anm nongekslidseauanse fafonaproeibunal |iyhslec butr drn goBUditeslyoh i I ure
human Bv8 of Fig. 2 ot . Fi il NS do #dements 6f BVsabicd t@in | east
about 65%F°IFHYES Ff%%ate‘gg%m %%V% ol(fﬁgcﬁ%eogsisng Z%g?%gf%regﬁlce of (%gy I ealit about
85% t 05at uhenst pabeutr 9@Ydamicos fei eresplgue deeain st 1oraR, 18i5¢ Lo Wl nent s
Hi ghly relat ed ' 180G RIRL Bisids poRaT (eRY B I trtdbodstotiny i t i es
wi th Bvg. "“ffig® ﬁ%gﬁ%ﬁgi‘g@fhe pre_sgnt ?n\fenti on_al %@%%gﬁsie&asba%a&ﬁ? use of
(a) DNA vectmmsymdrach sefairsicrapyeBor ¢ REResRgET Y "BYE“Codi g sequences

and/ or their cepleABnts3(jolyBucleofidit JaB@IES Biht, had peen Nraasdpricsst BrpayielY or s
that contain any of the foregoing Bv8, cadi ES RRES Atdmit&ladon, 25
associ at edomf tf%maOfr(Br@?}Tda‘fV(?L’f)grbIe'éwéﬁqe sth]ﬁafnggaig (ryglﬁtgg& %}_ﬁee expression of t he
codi Ngj oS eqeNEaSH U(S: Patere Meb.i56564,79 aeh OB eSS atevrhssseddnfhp @etpdsof RIS any of

t he foregai ng.Bv8_coding_ s GRS AL I MELY¥ ASS@CIndddal ibehced or a
regul at or yn‘?g%%n¥°rtﬁ§%l?‘g%iuggggﬁs}ﬁﬁﬁce 1gxp.ress?i on of the ,cod%n seguences in
the host qairhlity afBvg elcodjemnssticoess: |2y therfiTtmg oBE fon G 2°RE1U08 °f REE BRPFesSs an
endogenousencB i naﬂ?gl%f/ortsmw?éﬁﬁ'ffsﬁiﬁiar_ pbteRn waX @waldll@ltiynai ffl‘tdr‘abdm_wédal

regul atory el er‘%er]t E)I .e., gene activation). 30 Variations in native
sequence Bh&ageristies- vari ous donmins of the Bv8 described herein, can_ be
made, {or exangkignly Y0R8 Yoriogh lbe tieeRnincudes miyducpofidtelcquvasss fleseribed
conservative and ngn- conservative nutati Ll Oktfdd JoB nbiSb@anee, in
U S. Pat en‘tbomo.mag,%l%’4}’@3lﬁe.sﬁ\/’§r b‘%tl?r%sgr}é{ lﬁl%lé)?g%g Zﬁ%s&bsti tu%ei on, del etjon or

i nsertion @fiyraaetides dmidmgatkinshaehoodi gt Bee Oeamiresid 415 i fHGe i n
the am no acid. sequence ! BY 8. @8 ink BYP ac8 ds We hrtuRaulnid @ BS® Gk H.CeorBv 8.
Opt i onal | yt%? Fil@m%gg\%;g? 4 c|Q(E)fna ‘?g‘rabg gublsn?' i on.

itution of W‘;\t Leg&& or&ﬁ. an;sn% acid
with any oFibet (BT HbNQei dandr).oveserdhly pdeast BPUt She THonEI M E" 6f VHhEEFE!
Gui da”g@ i}%eféf‘ek r 56 010G WRCEoAE R0eRACbur 88 drigormy Perchasidertiod jn 1%
uted or

subst i ( el eted w thout adversel ffecting the desi. a8l vity may
be found bipcrewpgariiayy relaes h‘&@@éf@’f@%‘&ﬁéﬁ%ﬂs%@&% %’7‘%’911211 g‘glﬁfggsgglauence of Bv8

with that of homml Qgreis ok aewWiespr aiveition risb éendieby dndisaphiamDNngectarebiunber
of amno acid. S%&%?ﬂ%%? £ han%% C r@rgﬁe seéu%n{e?gﬂd%? %heﬂfcogﬁlagenﬂqw,l D8¥nsefHNO acl d

C
substit uti 6HEL RSt pl'aci ng one am no acid with_ anot her
ami no aci dDNavexpeessomidctrs bitrautinraay oAt/ foresoiah BivP cedingpiegiarsi BEEich as

the r e% ac es@c@ttedo&/iﬂ?‘_alrgéﬁ?aitw Mt 1Rt A8LkNBre chprEusion GO ABEIOURE i suedss; NE) aci d 5
repl acéhents. 1 I

nsertions or deletions may optionally be in the range of
about | tosSetosilnenaiasersd. hostrprdls Bt j captpis rAny| Yol ofgrr%‘%}/“gb BV% &t %‘Fgrﬁs?]qélgg%sy

syst emat i cgldativBRKisBGarddsi8latrbQRGry dehedt th@lSeotithe &piosion bithe auismg edquearvio
acids in the sequence and testing the resulti vari ant Vet Y

exhi bi ted Thie Op oflfjapd fdgﬁﬁ‘ieﬂca ¥g‘?gé“tefﬁe‘£ﬁ?1s§f?tni§gl% & trfésn%ne%d%%()@o ypglgpti de
fragment s afdr @k sentdBE bl bxogdhotslyantmdtded chgulatbrytelemepi(iess @erte aPtgeM.i on. Such 10

T r agnegb S may b%arggt'ugs%g tﬁgtg/e @ciquéngee B%— (gr(:ﬁli Mrgussdo%aingb§ &L Bl bSerived hd? &Y, daCK
i nternal resi duéd*¥or L .
be made, for example, using any of the techniques and guidelines for conservative and non-

conservative mutations set forth, for instance, in U.S. Patent No. 5,364,934. Variations may be a
substitution, deletion or insertion of one or more codons encoding Bv8 that results in a change in
the amino acid sequence of the Bv8 as compared with native sequence Bv8. Optionally the
35  variation is by substitution of at least one amino acid with any other amino acid in one or more of
the domains of the Bv8. Guidance in determining which amino acid residue may be inserted,

substituted or deleted without adversely affecting the desired activity may be found by comparing
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exanpl e, when conpared with a full-length native protein. Certain fragments
lack am no acid residues that are not essential for a desired biol ogical
activity oo aheod8y8 pol ypepti de. Bv8 fragnents nmay be prepama®obg7sany of a
nunber of conventional techniques. Desired peptide fragments may be

chem cal ly synthesized. An alternative approach involves generating 15 Bv8
fragment s jRy. fREY FRBIEwi @85t hdafdlogéus gnowrﬂyotblh emteculg ahdrpinprigihgiha nwnbdn an

enzyme known to cleave proteins at Slte d
Foe) ducs, obimBg 3 HRSTFHURHEIERA TPl LT Br 8t Sulry sif anidi ap 20

i sol ati ng vk g EaBiof Qﬁlaélﬁ@gmﬂﬁno aMétwith ramtltee amsla mmébﬁw&@@ﬁh stpg@ral a5 ves
i sol ating E mcaggxlpl)alergé/s oh 3 t%lacgl%mtleu?ﬂﬂggﬂh NGife, € ok Rfatpelnpeptidde

fragnent, Herase ch reaction A i gonucl eot i des that defi
t he desi r eeblicementsni meftiopher dBiidon® may Pﬁ@ﬁ‘éhtbeal% e Eppt ?ff@%l*t At £ RRE 24 g e

primers ingt Q‘Fm ggz ARG Ed %{aéleeydeteﬁkﬁﬁedD% ¥peptatichay flﬁaaglgﬁmealom hialedorator| east

one biol ogi'c I mmunol ogi cal activit

In parti cubbstitgptsed Wﬁﬁlﬁ £gds ip G5 SEPCraE Pli}iéesg%éf fets‘ﬂ?rigovﬁganrts fog acFVﬁS'e 2? {)%efqu; Ihg\(/avn
in Table % thgqﬂﬁiﬁen%th%rﬂﬁ&‘éhﬁt@eﬁgqudﬁéeef erred substitutions. If such

substitutions resu in_a_ chan
substantial chahges! ypﬂ’é‘ﬂ%ﬁ‘?%?tg?fe él{/%% useﬁlll A ﬁﬁ%l? (?gfot&][ﬂ:é rrrléséenlt E\rn%mﬁm S?L‘Ch or as

25 furtherrgdesas nhede behaid ianthe éIFtamem@ @r @delmmuﬁ,oorawdaféll%rg@ﬁsf%lda?% for

i ntroduced an Pr odu 0 RCTdc 02022607 1
Table 1 Gfixﬁli“ﬂﬁl"b}ffx an% %E’l} lEelfrslr‘ge na&gé?aoﬁé?l Sgé)lgta?g;ﬁﬁeo CSubst0| tutions

Al a(A) valresitiesthat aIr@nov@lsenAalg’OT(alQ?SlTP‘i/@"lO@F%aCt‘éi@hOflﬂVsBV PPN gin; his; lys;

ér 3 (gIG;] p'ra”(s) p g:%aVSa alémgrltymayqesprép@ed $€ EnyS@ha nukdbdt of EJnvasinad &ohnidEk Qc@redas p asp

met; ala; piede ﬁmme@‘fa@iamée fc@%c%ew?uweﬂo%%ﬂ? Ctéve a??“’a"k“ “‘J" I %&gmfuyga ¥
il F- L|y§ (g)g ﬁg@nenglagy, en@ﬁ]ﬁhual’d@estlh{ﬁte o.My teeting pherotdinl with ewy enzpnpe k(l‘lﬁ)m F%u
val. 1€ cleavc pro¥elns at 31tes defo ne(ﬁ E} peg'tllc%lala lat%mo §S‘\1 rés@lest E'Ir byt (Hggestmg the DNA. with

suitable restriction enzymes and isolating the desired fragment. Yet another suitable technique

involves isolating and amplifying a DNA fragment encoding a desired polypeptide fragment, by
polymerase chain reaction (PCR). Oligonucleotides that define the desired termini of the DNA

20  fragment are employed at the 5° and 3’ primers in the PCR. Preferably, Bv8 polypeptide fragments
share at least one biological and/or immunological activity with a native Bv8 polypeptide.

In particular embodiments, conservative substitutions of interest are shown in Table 1
under the heading of preferred substitutions. If such substitutions result in a change in biological
activity, then more substantial changes, denominated exemplary substitutions in Table 1, or as

75  further described below in reference to amino acid classes, are introduced and the products

screened.
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Thr (T) ser ser Trp (W tyr; phe tyr Tyr (Y) trp; phe; thr; ser phe Val
(V) ile; leu; net; phe ala; norleucine | eu Substantial nodifications in
functi on wo d3resel ogi cal identity of the Bv8 pol ypepti de Prmrusoaersonpl i shed
by selecting substitutions that differ significantly in their effect on
maintaining (a) the 5 structure of the pol ypeptide backbone in the area of
the substitution, for exanple, as a siwet or helical conformation, (b) the
charge or hydrophobicity of the | ecul e at the site, or (c) the
bul k of tR&g8tlde chain. Natur eﬁ%ﬁﬁbcurring resia%ﬁgﬁg&g di vided into
groups ba®e&ddsn comon si de- g%%rﬂi%ﬁoperties: (I) hydrophobic: norl euci ne,
net, ala, val, leu, ile; 10 &ghmpﬁutral hydrophi i c: cys, ser, thr; (3)
acidic: a | u; (4) basic: §th;gln, his, lys, @rg; (5) residues that

i Yn orientation: Eﬁ%fBEQQ and (6) apomatic: trp, tyr, phe. 15
)ve substitution uMnT “entai | exchanrgi ng a mermber of one of
for another clgss. Such substitutee residues also may be

t hese cl ags®

i ntroduce ?F go t he conservatiLye substitution siates or, nore preferably,
into the ﬁ )ning (non-consepyed) sites. The varsmtions can be made using
met hods kng in the art suchp@sal®l i gonucl eoti de-alavedi ated (site-directed)

mut agenesigg; @l ani ne scanni ngasnaglft IFICH mut agenesiasg Site-directed -24 WO

03/ 020892 R/ US02/ 27571 nut agenesicsalg;Gaest er et al ., Nucl Acids Res.,

13: 4331 (1986);: Zoller et al.poduche Acids Res., 1eW0: 6487 (1987)), cassette

mut agenesirseu(el | s et al ., Gemerjeu@de; BE%al(1985)), restriction selection

nut agenesi s (Vells et al., Phinepslapheans. R Soc.!®ondon SerA 317:415

(1986)) orLywfiier known techniatgugs: hn be perfor on cloned DNA to

produce theetBV3 variant DNA. %uSsnifi ng am no aciﬁpanalysis can al so be

enpl oyed tBei®@entify one or mite'&iFiid- &tids al offg a contiguous sequence.

Anong t he re@erred scanni ng &ki no acids are rela&}vely small, neutra

ami no aci d¥r Buch ami no aci ds %ncl ude al ani ne, glycine, serine, and

cysteine. A4Rine is typicalﬁglqlpreferred scannipng anmino acid anong this
W. . . 5 c . .

group becali8éVPt elim nates thE’ JAg- ghain  beyongh.t he beta-carbon and is

less likel YWY alter the mai n-hal.h..conf ormati on of the variant 10

(Cunni ngha 140 Vel |'s, Sciencey,. 4&&@%081-1085 (1R89)). Alanine is also

typically preferred because it Is the nost common anmno acid. Further, it

is frequently found in both buried and exposed .posjti.on ' . The
Proteins, (W H.Subptensifpodgficatipns inunptign OYGHIBP‘R’?O fcgligenﬁ;glo}c 8’@%(‘)’% %1%6%%%%
(1976)) . | focahRhda®y S4REE] dubith@onsdmes aatenyficetigl inabiecpifeten apiaiming (®fthe

\é\? I‘8i \6,1 Q_J,[— 5 aﬁg]tgjcti%t oefrﬂllecpo?yrlralelglt%e bgc(f(iacgne Gl l%reea (34 %1% : sugsﬁtugon, I?(Kroeqwlé, QR , QhecBY8 and

helical conformation, (b) the charge or hydrophobicity of the molecule at the target site, or (c) the
bulk of the side chain. Naturally occurring residues are divided into groups based on common side-
chain properties:
(1) hydrophobic: norleucine, met, ala, val, ley, ile;

10 (@ neutral hydrophilic: cys, ser, thr;
3) acidic: asp, glu;
@) basic: asn, gln, his, lys, arg;

6)) residues that influence chain orientation: gly, pro; and
©) aromatic: trp, tyr, phe.
15 Non-conservative substitutions will entail exchanging a member of one of these classes for

another class. Such substituted residues also may be introduced into the conservative substitution
sites or, more preferably, into the remaining (non-conserved) sites.
The variations can be made using methods known in the art such as oligonucleotide-

mediated (site-directed) mutagenesis, alanine scanning, and PCR mutagenesis. Site-directed
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Techni ques suitable for the production of Bv8 and Bv8 variants are well
known in the art. Because the preferred techniques are the sane for Bv8
and Bv8 v @nkes92t he techni ques described bel ow apply ted@vi@&ozarizants as
well as to native sequence BvS. The preferred nethods of production include
i solating Bv8 from an endogenous source of 20 the pol ypeptide, peptide

synt hesi s p(uskRgs CRePL A Nevnhbias Reer )3:43a0 (196@0 Ehilen ahl.,t MushriaidseResf or  any

combi nati on of these techni ques).. t.o he di kQN tains to
r econbi nar-¥9:6f)ff'7oga§:7t§)i’ GR5GF “B{t}@erﬁ%)s é% S ia{n’g'%%’l gsﬁggf%ﬁ f rggﬁrrééfc%wvfngt? ({?Bg vect or
cont ai Ni NGmBSnediy CWeliscet alG i Rhiles e RoSer. Laglon BerApdlA4ié $19368 oF P lmREn cel |

cul ture. However, aqne of skill i 26. i ' D e that thore ore
any ey s SRRSO Ry g sl DA Adydthd Bt 0!

this method invol ves transformng
primary human Sednhing emind apidiandysisrraBylen beetmrbdrhiy IGRHE R Oh ™I AHY i ¢
(i.e., vector) MisSd N ARl i pllBeOap@ideSich BSdstirh yetitiodlp kasle

reduct ase aﬁ%ﬁl‘—aﬁ%g%%%%ts‘ﬁggg&dj scuégs?ed%gg%,\/\% ?rllrfc% at | eagt qne. fh%]gé lﬁg

regi on of rguiRAER agfs atuch aaae B PEFEEPRESTS Kool ogous W th a DNA
sequence aypitde ol REsd Alankibe 2Giad iatig ameg) i gofup HEeudyBelingeate thtosiq!ﬂ*@_vmde
Dot O a0l b oS S80E L TR AL R0, SRDCcBky e Flucusiuie that

does not 3UYPHt By ession o gene. The transformation
i s conauct@dmsaimhn tha tellh Scienns244ud031- 98T 048Y). hokpine ol Yrirdly &¥fetedd i nt o

the genoneti,egfusé[ ne, BE TR % (f\n%lnlaﬁliﬁooac%.efﬂ?&tﬁeraﬁ i@ﬂ@qhérﬁl‘y@@ln@ in b6EIAAed &dl mary
cel I's conptiéthyg 't hé "const r uct are then sel ected fgﬂr} '5)_y an f1 .hle

anpl i fi abl &posgépesitions ErdabtonnBircidaeteins, £ dhFreman §&0c Shbdr e i‘-l‘wgo—pﬁl@%nce of
the marker; ganeoRst alhsbadstlitn dste nfyeEPRERaRBdoinkleE girahl, anisadrictaiméo
construct Tnto the host genome. No further selection of the primary cells

need be rra%féi,caéi’?l‘éﬁédsel ection will be made in the second host. If desired,
the ocgurrence nf trasuhienbl BGaHEBrEadmE nat i on event can be determ ned by

enpl oyi ng PCR apd, ei t her .sequenci . = 020892,:PCH HeQRiLhe dd the
resulting anpli ei"]érﬂqufi\f,&lt@sbzeq@re%% ?Q%Pond%%ev\ré\%% tﬁnz appropriate Iength of

the PCR frBgreathe piernd Biiniduensre thorsmecior Bohasd Byb tigiaptttagiedwages sopPes ent

and eXpandLengNg%}yycoEmgarﬁseéslﬁl_la%ﬂat%mqﬂ&cmp fragments. Also if desired,
t he selecteé cel s may be anpl i d

nplified at this poi %% %‘P strcfssi ng theotcells
Wi th the appropFicarderzapiehrds o grodpeine meldicipolaiioe Fx} HEP AR TA1O8™ 1S HE®
anpl i f4@bl g 3o1gsREdel SepftdfcRihesS Qusing atpepiidd fynptsze api eonbdinatthehtiqreg &t agene ar e
obtai ned. Preferably, however, the anplification step is not conducted
until af t ePorRARHEEESIH BPRAor mat i on described bel ow. After the sel ection
step, DNA port i pRs obthe tibesgeriele, pesaifsith cicenititayt dredugiéontod Byhby erdfaringrells entire
anplifiable reqgion,. .are isola [ 1 8ekdrS the @ECONDAr y
manmal i an g%‘?ﬁ)%é‘esds\m%lﬁ N %c%rtcglé%ﬁlﬁg ngf @g}eﬁgﬁdtﬁ @52@?%&%2{5 p\ng, F fﬁ’ t hese genonic
DNA port i onstugndogtenens ofskitl inthe 1t wiseyogizs thebhwe tre FephHys eoHedriAg g}‘ﬁe
anpl i fhabl e reghQny wlNG AP uivbivab kignsiBBihO Prilndryt MAn &R kbit@dndyn BYBans of

an anplifying agent if not already anplified in ,th@ rimary cells. . Finally,
the secondaropdingsqye Bkt BMSEHSEE ¢ c BIC08 CHBRASES A FTRITA egﬁf&%ﬁﬁl (-] d@’é’gﬁogoéateof t he

anpl i fi abl g.quQgkE APHIGOBRE @hd dghuBrBbeRwg andyit vdd olaslsing Wiex pidswmtitdiet lgehe and
presce 1C BB iy {1 O SHECHR LB OB AL AGH AT BN
express |t gate taprdeteaipiibtagon effigl Bv8Aewo Tt myllifiablByge MM be at a site that does not
30 interfere with expression of the Bv8 gene. The transformation is conducted such that the construct
becomes homologously integrated into the genome of the primary cells to define an amplifiable
region.
Primary cells comprising the construct are then selected for by means of the amplifiable
gene or other marker present in the construct. The presence of the marker gene establishes the
35  presence and integration of the construct into the host genome. No further selection of the primary
cells need be made, since selection will be made in the second host. If desired, the occurrence of

the homologous recombination event can be determined by employing PCR and either sequencing
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can be conveniently obtained froma cDNA |ibrary prepared, for exanple,
fromnmultiple human tissues. The Bv8-encodi ng gene nmay al so be obtai ned
froma gewanism2099brary or by oligonucl eotide synthesis. HRdweswessare
screened with probes (such as anti bodies to Bv8 or oligonucl eotides of
about 20 20-80 bases) designed to identify the gene of interest or the
protein epco ﬂgnéj%}fnﬂh‘ﬁed SQK QQEREG o BecrmaiAhomppgenoniagt ¢iskalGR Whankent he

sel ected pro(%e may be conduct d usi ng_standard g ndlesernd bed in
chapt ers ¥ben DNgf ¥r9§rr?ﬂ“66k 0810 gy m%g"fl%?: N (%lﬁloo%g)q 31 ?)rtat or g& Manual

(NeW YO KonidGRhedsuSp krbgigentsaraorif ﬂeain@ir émecﬁlyctdﬁr@Eema}i%@}l’hﬁ%atémﬁ eriAaby ve

means to isol at encod t SiReimd adainglyiatds
descri bedSF5isidg ?l%lﬁ “%i'l PESROT Q%h?t{&at}ggr}t (glﬁyﬁim 25e @eferreda t hod of

i sol at 5 ng gB8s DBRRY, iss tibomultide cpice pLIhE {Arasepese @@d’bE%nF‘bo?f TR HORE o Yuences
to screen c ql\gAatlc%nbs%g Fd@Scoh Qt!éa Nx@ﬁ éﬂ%l’lﬁle B PRINrahdfSEbiRs desIﬂl&d@élbgonucl eoti de

sequences as probe houl d be of suff|C|
Suff i ci ont 1y undmbbgsguson Hay DR buvger ety HELE A ¢  eq

sequences Qhe 5 Pﬁ@ibféeﬂéglér[ QR Jsélﬁemﬁc&u ried $efectod Qrimery rcgllstsiecmdszIo@edﬁhaher ein.

30 The oligonucleotide nust be u end&idged, eddupon
hybr i di zatekesessien hoghaly e 5 “P‘?St" Wq%;%’r?se e%?@%n%% (B%ogparne ferred nethod

of | ahel i R@nksud galeutsethaz&tmbe IampllfMlPregwnt Fhoashnyifiekdd taeien dder pradEd s s

wel | known in the art . ePhi f1d. d8naliyiaMEseEIndary Ot her
met hods ey’ 8 A% 2 aﬁ%rétla}fi Oﬁéﬁ%ﬁ! I%}Jr}gc@%%%ﬂggﬁhﬁﬁcl udi nHQ of

linited taxphisonhoykdlsinon comﬂs@m@ywe camies| of fig 2mplfiatly éeg?ﬂﬁ‘cpf”g'f“ﬁm%%y% Te.qg.

cDNA or geno‘msga gg(gkﬂagn(ﬁygdube’ithéﬂ%rnt ed into a replicable vector f or
further cl®nin a

| cation of t e r essi ectors
are available ThEF @E?‘Bﬁ‘g %%en%?béauggﬁ F’a‘f“lyf%lﬁ\]rjlxc ude preBQr? d gg{gr{%%l\é
limited t g, QReYosRIR BE ntm andz(ﬁe)M@ss&Bét&%ﬁ@Qoldq@ﬁ Usee/izes7Bv8 PBAl owi ng:
a signal sequence, at| n ol GeRas, an
']ﬁ Pgwg?{'ﬁf angﬁ gx@yraaré%i Bor e PR EoBAH R

enhancer &0 @frgtenicpt fion térm nation sequence.
The Bv8 oftisktk.STHerB#8REd0GINS mym@ealwrt@dbreledi frce@:mﬁbpfﬁlamnﬁly oR BY oligApug eEl‘ildreect ly,
but al so as fusi on polypeptide with a heterol ogous polypeptide, which is

s !
pr ef er abl fyﬁt %f gnal sequence or other 5 poal ype e havin S i fic
cl eavage site diibratics afg-sereenad Willspraes (fyeh WWQI%{B’&‘% i°h° @Pnﬁgﬁf’&/‘jﬁégﬁ‘%’a‘“ I'n

gener b UE DHeRifyTERY Q@o@-lr@@éﬁp&im@fnroﬁﬁl chdveed/BCit. oSc,reeomgltlte may be
a par?éof t Os%gég? clis)%ﬁéat hat }s |r%se ted into th ctor Iy logous
g tana_ c?lé 9 S

signal seqUdWeer sapBicHBRDRFBIRY SSI5PI5Y POTHY oA um usmé *ogni z
processed {dserfbed lrpdhwecﬂo lD;/oféSaﬁJbg)ﬁ]alet qﬁeMOIech&@e(ylmbqg W@zbmw M@rulal CNEUr

prokaryotig ho C o not C ze. Rafk \bendBv 8
si gnal seq?f%lllic °1d %%8“% #@I?? BratOE-;Y E%%cg&?js glu%gg?%?l&?gg% & h&Er oka\r%e/%tl C

si gnal seqbteﬁdi@ B 1emtu$cPCRflo¢Th0é@(19gvrﬁISéesmflhﬁém epien gt Qf&@mbr@@ﬁgﬁ 118G of the

al kal i 2? phOSphﬁt A58 red Mo ok IsbB@RCBvs dHNA &nd da@eetrefﬁtyaéaieete(emﬁ@mﬂ@mm | |
| eader For dst secretion the native_signal seguence substituted

by, e.g. queenyfeate serpen e BN dibearien fiera varioys hyragdy fispucy. o ‘?hg‘(riuﬁé%/tlda 10 P
sacchar onyg:e@e%tealagli YNSRI OE OFfiderh AAFBEN QeThRRSy urfahélglllm{ds fhet fadesastiveed i n
U S. Pat 010,

the C al bPEaREMEly %%%8%%%&%%%? é@p%bﬁa“teéﬁ"g%ﬂwor Y ﬂbf S %%?‘iswiggtr))
or the sigpatindescribed in WO 90/ 13646
30 The oligonucleotide must be labeled such that it can be detected upon hybridization to
DNA in the library being screened. The preferred method of labeling is to use **P.labeled ATP
with polynucleotide kinase, as is well known in the art, to radiolabel the oligonucleotide. Howevet,
other methods may be used to label the oligonucleotide, including, but not limited to, biotinylation
or enzyme labeling.
35 | The nucleic acid (e.g., cDNA or genomic DNA) encoding Bv8 is inserted into a replicable
vector for further cloning (amplification of the DNA) or for expression. Many vectors are

available. The vector components generally include, but are not limited to, one or more of the
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publ i shed 15 Novenber 1990. In mammalian cell expression the native signal
sequence (e.g., the Bv8 presequence that normally directs secretion of Bv8
f rom humawaoceslokesoen vivo) is satisfactory, although ot herramawsvakisam si gnal
sequences may be suitable, such as signal sequences from other aninmal Bv8
pol ypepti des, and signal sequences from secreted pol ypepti des of the sane

or relat e%ﬂo@ﬁ Saoéigda%equ&ée VM%MH ASof Vipliddtios,amt et afoye hedctegesss, frosnhencanyl e,
t he herpes si gnal ﬁe DNA .f or such precursor region is |ligated

in readi nglelfl?%mrqn@? %H%ﬁipﬁﬁltfrﬁ‘@atl%sf’%}lraé Bv8 or a sol uble variant
thereof. Both gxH@ss ltmnadadorcm@merpg)du@dtf@pmbmmtiv aptrenly dreely Ut 2lae pep

sequence that enables | t or CALE NN € sikal E¥REcBceSlobet ed host
cells. Geﬁ@‘roélp??/’pw?‘% aﬁTeterooguStpo gepﬂ |¥hsg(1sﬁoéncg@|p551grgle&qg5 that enabl es

the vest Oliaolylﬁbpﬂic&piamﬁ@ﬁ a)emﬁd dpaaam;@m ityheg¥-teppigusg i dhe W%%@Hr?épdﬁﬁﬂldean d

 nl udes Qr | g1.ns 1 0%f SLAGRAL LANHOE cAHLARPBIUS ok, @pli-eatt nguselfieRees. Such

sequences or a variety of bacteria, ! i ses
The ori gi mNo¥ thateplnﬁfn"a@ ingmthe vestart Ree BSICHAOROE BRSBTS Sgle&t% PEEY ﬂ)%f % Ow

Gram negatyl v ¢ RAGHEEd dnd ploGesed Rl @-Smadedoby gi signalsp®ua‘laseb:iyeth¢ dpst yteklistFOr and

various viral origins (SV40, ma adenoy VoV Pl BRY) thakiendusef ul
for cl oni mepkeeticdiogt cplls ¢ g@ ag%lf Pess gfé éllr&ngg §éﬁa erI’I\%tI n %n

replicgti Q,EhuG&lmOmmtutecsbme)rproﬂm@dechghdrseqmmblpﬁw ffé)@m@%% %f};i‘@@%@f‘;&? s (the
SV40 ori gi Bedtlst2610 Bli@biosn L@ dearkoy
SV o 51Tk B SR i sraaon

S are | e" vectors 1eader % are
capabl e Ofyeiisephietat homtivasigtal jeavenee mayrbe sglstigied Bff 8 J4n G%Sh’éweﬁ'ﬁ?e ¢an
transf ect etdct& Eéaﬁerma&hﬁ'g S&Efgt% t)zgémaiﬁ@fluﬁfér@fn?@5 b-@aetor E@del@ﬂﬁ rlmbxeiescalbectalﬁ vect or

i's cloned he sane vector ni@;.ygast or
manmal i an Téél |Pst. f Bp. P é%zsis%lﬁd &9 ik RS KT Y ngos % as%a afjﬁ% gf b &IEI cating

i ndepef@efghhc)éarﬁgﬁas% tk%deheﬁt%g etd pnﬁmhaim&mm990),-02%6V@12(D3¢S@ﬂ@892N @@?/1 2/ 27571
DNA may al so a I nsert s

readi |y acRbhh é[ﬁwcmé?fﬂég%a‘e P wél Cglilzf gesstés etﬁgfs?a%ge i ?&gl;(egn? % by

i ncl udi ng B ﬂr&@qu‘éﬁfétﬂ@r nanﬂsbbdlresteeﬁgeh@eofthétfrOﬁSh@@ﬁﬁ?lEr’r’éh‘t"ﬁﬁsys ifedokequence
found in Bﬁl’ﬁ&}% gxggr%egr?r%l%n %ﬁl se]iﬁé%@e% Vl&%?tbla AR, suﬁ%lslghzﬂ%cq%rfc& fedmh SthMeCt or

results i n reco atl1on genone and gs sertl OI’]e d Bv8
DNA. Howevaetimal Bivé polerotidss.yané figepb pravinees IR Séﬁ%%?%‘a’e%%ﬁgs? s B8 L BRS%ex t han

that of,ang, eé?ééoﬂ%ﬁld%%l &@ﬂ%{ﬁé’afd@@l M REIDe, DS BapSenipRR igDishdlon enzyrre

dlgestlon 'S required to excise sj on
vectors shoul d ’Gri?léff*rforasué}éP’@@F?%ﬁeg&’&ﬁ%hg%ﬁ% rfl35>$ili)rlt‘%raf§1]]ae tgei an?e nar ker .
Thi s gene ﬁ%%@%oﬁa@rueta%ﬂihnfma&ﬁsary for the survival or gr owth of

transforned host cells. c Hasitr cel | s
not transf or recdPUR FREHY a\?gglf’%?g ‘ée(c)tﬁ S§°n§$%gﬁ&ch}$%s§%&gﬁcgngigeg%\%el " not

survive i ntotrb;ﬂlcabl it ot @r M suletedThogti celdsl  Gratrelbyt inofongieriegioms HEOUEBIIE 8Fs t hat

a) copfer reS| ; soi8a ,aRpiigciddes n,
N L it W e

defi ci enci esginsof re(pr)aUMﬁPtyn%ﬁqu%lY ’E,ealllcatllﬂgts?‘lué?f?ss %‘I‘E)li SCARFERY érBIWS rom conpl ex
medi a, €. 9yuichNG 1968&, %@&QthlglnBesal B (ﬂgmr SCepRs@Rnf fm Baqidshid, pBEB2Die
O o Cehe e SRS A oy T A et
gene produggal ornet(eV4n, cohben,r idagpvitnsi SV or BPV) are useful for cloning vectors m
30 mammalian cells. Generally, the origin of replication component is not needed for mammalian
expression vectors (the SV40 origin may typically be used only because it contains the early
promoter).
Most expression vectors are "shuttle” vectors, i.e., they are capable of replication in at least
one class of organisms but can be transfected into another organism for expression. For example, a
35  vectoris cloned in E. coli and then the same vector is transfected into yeast or mammalian cells for

expression even though it is not capable of replicating independently of the host cell chromosome.
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resi stance and thus survive the selection regi nen. Exanples of such

dom nant sel ection use the drugs neomycin, nycophenolic acid and

hygr onyci wo draeseer exanpl e of suitabl e sel ectabl e mar ker edTovsooarsTal i an
cells are those that enable 20 the identification of cells conpetent to
take up the Bv8 nucleic acid, such as DHFR or thymidine kinase. The
mammal i an cel Ik apsf QEdmaptsnpatiel BY aﬁﬁﬁomnﬁterthsélbacgm@me press ifr eeadilyat onl y

the transformants are uni quel t Y, W{hgqgct(gf bawi ng
taken up tcgemplighed gping §éf’21€ﬁp8% s aﬁq’(ggt u reexlarél | rr\éjolxsﬁg%l(]i:i 5 oculturi ng t he
transfor ”&Q&&c&mﬁef coipleetictitng s aisequwve Glund MeBasdiic éfﬁ‘f’m%ﬁt]?% Sransfeclipngh | on

agent in the mediumis successi watib 6B RY defieh ag ifsertion of
anplifi caf;‘i"iﬁfﬁ‘sd‘fmﬁl%}f Kot res@% g 121[61%4 O%p%gelﬁ% ;ﬁlh%gthe [%SIA th@;{};g?ﬁoges BvS.

Anpl i 5 caBv®DNAS the/epﬂmc@g@r;bgf eprinehDYA geseding Bvjis BgresPmhig Sr*t he

pr oduct | ngoognousl)p e ?ﬁcgu!eﬁ' vEdid bbb Gade @it oMbl apatioes teuatded ekaiscttenBetn wi t hi n
the chrorfosonmes’ o uccessi ve generations of reconbinant cells. |Increased

quantiti e®Nef. Bv8 are synthesized fromthe anplified DNA. Ot her exanples
of anplifiabl eggenes: kG vostes ahdudt dohteinei salettioarzene, blbg teppesfactieltfFye pri mat e

met al | ot hi onei n_genes, adenosi ne deam t €of 138 f@}ﬁ@@ﬁ@o@@m ase,
etc. A pr @FEer et a8 HrodEs AP S 3§edm Wap&'»r vma? ent No. t}11%053

For exanpl Wnclﬁ lal sBledtika B focer meithnwi Hhst Wﬂé npHPRsteied tithdhe Ysioe °%PFaé““i‘%

i dentifie cult Eﬂaﬁ LEARS FBpRANEScHoR gaxc§¢ﬂc<5ddl‘pﬁ)tdmdﬁ2¢lm t hat
cont ai ns r‘?%lf’ 50 FE% Y q{no?%l"%fe m%c mpetiti v%ﬁ)ant aﬁonl st_of An o

appropri at(® chm&t re@@hﬂceMGntlbmﬁPﬁmt Vb“é IPHIERE £ 5 BRI By BT PR & I nese

hanster ovgr ég—@ Wndnt RS oEBhic Gb@mncibsnobEFRpALE tritichlt nprieys egavaddland
pr opagat ec} é egsci?é bﬁéél1 by O%%I f:| . Acad. Sci. USA,

ub_e
77: 4216 ( mwompmhéle@l? &ﬁsf}tﬁrgﬁ?c?n 21“5? Haﬁfnératc?lnéarsle %’f(B%lgled to increased |evels
of netjRot r exat @yne Thinpid Fadslediion kdnems yiilizbesdeg Ofaray Ith“ﬁltl ef clsi @8 T8set he

DHFR gene, and conconj t ant QLber N GRARE dsigNg t he
expr essi orfels Hg a\f@uﬁﬁ%bgﬁ%ﬁ%@o@% %riog(%gﬁseg\%c§rgr s {sxtj)c h %1) ui _
encodi ng BuSstanthinsl tarphivive dat selostion gedinéng Uxagples Hesuels it eﬁ?ﬁ? Btfier wi se

suht abl e hcgﬁ_sﬂggﬁny?m Tﬁl%n&‘fh Pl o EHGic1, not wi t hstandi ng the presence of
endogenous

a nut ant DHFR
resistant to MAaothsr eeimpwley%-ﬂltﬁ?(leaﬂeitibﬁe ooy fos ﬂﬁ‘F@&Wa“teﬁsv% %Oseht%dg £ 1¥alélgl |'s
(parti fd“ apl Ya gPMﬁchB ¥P&1D OsHipstehB tals @ HRIBIS @nltganh ash IBHDH)?R ot tramsstingr med or

co-t ransf or e sequences encodi PHER gretgi n, and
anot her seliease-afihe “ﬁﬁlfrii‘garn %‘*HctFF‘n?fS PR {5gP g"éﬁ?s“? e Sglpcqloﬁé{’p&%ot rgnsflﬁr ase

(APH) can Hgsseleeedniyyely edbled gr omfite by rvirtwe df kaving @k@lapmthﬁ Fages e e&€{%n

agent for the selectabl e nar S . |y GRS RleGomdahtiBb08A C,
e.g., kanafffElR” 1}?8%?%%’( °”““““rgetﬁfa%§’%"§%t %Hde %Hg{ag%tlxl\lo 4 965, éig 10 A

sui tabl e se:lleeﬁ‘,dnlagm gehremédhm igseccspivghe ghapecq gherdhy 1ftaiilﬁat°ga€’rﬁ’5ﬁ‘ﬁp‘§‘s Pt ¢t he

yeast fé asf ectlon an(i%é PRAGRIR, &lestbva, AaigtRion 40Re $Rcdsd By Ghiph gdkeint | pl

gene provi des aF% fection marker for. a mutant strain Ng the
ability togmgrtevensmdderyhemsisHeion of HiroteiR srfseidor g a%elterﬁl%é?‘éa@femggﬁﬁ%g

Jones, GCenglisSom&Ssrllcceshde Bhneralib® @reoabient @tllst hotaspd qheatiicsrof iBYS tatfe yeast
o e Sy hoh, ek FibRE BReCT 86 VoS LIRSt
Leu2-defic hﬁﬁnotma&&t-l 284 fIBipre&rp ATORaR0y Gl thionciBS NG B NEE d@mpee ﬁ@ﬁkp}éﬁd by
Known 96 as gg:car%oxy?ag‘g, Iet@.gAtg)rE?erxleg U&tog ?ﬁém is provided in U.S. Patent No. 5,561,053.
For example, cells transformed with the DHFR selection gene are first identified by
cultunng all of the transformants in a culture medium that contains methotrexate (Mtx), a
competitive antagonist of DHFR. An appropriate host cell when wild-type DHFR is employed is
the Chinese hamster ovary (CHO) cell line deficient in DHFR activity, prepared and propagated as
35  described by Urlaub ef al., Proc. Natl. Acad. Sci. US4, 77:4216 (1980). The transformed cells
are then exposed to increased levels of methotrexate. This leads to the synthesis of multiple copies

of the DHFR gene, and, concomitantly, multiple copies of other DNA comprising the expression
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In addition, vectors derived fromthe 1.6 mcircular plasmd pKD1 can be
used for transformation of Kluyveromyces yeasts. Bianchi et al., Curr.
Genet ., 1%0lBH2H987). Mre recently, an expression syst earfusozha’ge- scal e
production of reconbinant calf chynosin was 20 reported for K lactis. Van
den Berg, Bi o/ Technol ogy, 8:135 (1990). Stable nulti-copy expression
vectors for,Secr&tisaf. ohAnGhad BCOTRE Baplifichiontehsigueurm diebyen withyny

industrial strains of Kluyv es e~ahsq b j Lheer et
at., Bi o/ Tbesl yigple @39596%"9%8@1@91()‘%%%3@? gﬁ&g}ﬁ né@%ﬁ?eﬁgre\s/ect ors

usual |y CopiaintusD I foTekarkiiab musniTEtRygvhe bt iyiehiesitigns to My and i s
operably 1inked @o the Bv8 nucleic acid. Pronoters are untransl ated

sequences(EPZ}:S”IOS ated upstream (5) to the start codon of stru | gene
(general |y wi t hitanabyelyt hakOEells dpatGoBrlh pYildttypst hogts e GPn“t“ﬁé’“‘%’ug%ﬂ‘i’g% %‘E@? on and

transl ati %_gnsggm?@gr%%h&&ﬁ%%ﬁbﬂAasGéleno%E&lé_ediﬁgelsv@uﬁcﬁlty@s DHER pBv8n, andic| ei ¢
aci d sequence, to whic

they are operaply |inked.. Su r ically
fall into abatler sg¢ctpbleararker praly s HIRPE, ﬁ‘tf‘dééﬁ%hf’f’p?ﬂfainveer?seﬁ%d@c%ﬁ?geg%e?g%?er s are
promot ers that.ddiit iRl Bekaased kleuphsigaof fot ansErit immkef rosh BNATunder

their control” in response to sone change.i t Q.5 €andhinenses3®.e. g.,
the presenE@08H sHEaERotST e & KPP BT cn{agrc Lgr%fg%gei n tenperature. AL this

time agl arge nundeible 8lotpnametens: in pegdnihe el gsye mesqH i1 8¢ VaﬁPlaﬁBigé{r?tpi al host

cells are yell known. ,Thes T Bhe@h8 cerRRRN AR aeledtidk adikbofoByButenic odi ng
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as they generally permit greater transcription and higher yields of BvS8 as compared to the native

Bv8 promoter.



for 3-phosphogl ycerate kinase (H tzeman et al., J. Biol. Chem, 255:2073
(1980)) or other glycolytic enzymes (Hess et al., J. Adv. Enzyne Reg.,
7: 149 (196®)q3/0kldok and, Bi ochemi stry, 17:4900 (1978)), suditTassoenmiase,
gl ycer al dehyde- 3- phosphat e dehydr ogenase, hexoki nase, 20 pyruvate

decar boxyl ase, phosphofruct oki nase, gl ucose-6-phosphate isonerase,

3- phosphogl ycep at 6o MkAREfor IQMJ Wl%%k&y&@%sts tikdluas ephpaphaise ang dvesase,
phosphogl ucose isonerase, and

y - whi ch
ar e i nducploietepsysians @@nmﬁ\ﬁﬂ&’ *tr ﬁ@7%é| ,(??73}1506%&,%”?2\%%“ 6f Q{T?aﬁ(g%?)) t i on
control | edyhye %&%ahhs@ Omlyﬁtdpﬁﬁs(trpﬁpremmaesyptem rbeehdelr qul@méMSoReSaISé‘@ﬁ

dehyd
ags )(;c r g_? :z%\sﬁﬁ)}t EP 364 Fqgg@ﬂq%&cgggrp?%}rs such f% é{} Ie (;iﬁﬁél(l%g LAgdatote RAzy mes

gl ycer 3l depydes3- mﬂmos@hlazse(lemmyﬂmenab@ lmtawdoaetﬂza}/ﬁ@glofﬁ’é%éﬁ‘éﬁblﬁl dhfipy

mal t ose and gal act ose . SolME G RIiIS a,eﬂkempalmeﬁs1 itor use
in yeast é‘%‘ﬂ%@gesfe(ﬂ‘r‘]engerse %ﬁéhﬁﬂhcf e hg,bé 1‘{@% S‘Ru : etnﬁqnce rs

al so are aldﬁamtmg@@wﬂlpg @yé(ﬁslvhetﬂﬁt ‘;i@ésf:elbrzg%% @P%O)) W 1l1”%ﬁ1810?d|a% ion from
vectors in ) rﬁ”llﬁ Je(gmﬂebpe%&qcﬁﬁl &S, 1 HorkO8t KR lubeR, babtatal epsamplabe whly conproaDt er s
e

obt ai ned fr enones of virus uc virus, fow pox virus
(UK 30 2,52ine-D5amp(bPy %E@C%OPB@PlQ}?‘iggg’)t&&g%%%c\c/)%{lp%g Y% such as Adenovi r us

2), bopy ne papipldn@fER s4uéndss arcivibaun fos aukeynres. Wirtupdly alp yql@qyetgfegew inpygn A

retrovirus, hepatjtis-B viru . ereMidnbSinddh SV40
from het err&p 6@%@510 Wﬂogﬁaa%}y%q{) %%tas p(lgsfcr,ge[n?‘@g% afét IERI’?QHII’ St er p ] En )

i munog! obitihted. paomet exyenfe ﬁodeéaQ 8%&1’% WP%FPWP@F@ stagtypd “FY}SH}?I“% Bénot er

normal | y associ SEAHENAS d&r@c\fﬁe@e&d%ﬂﬁmaﬂ@ﬂW@emsare
conpat i bl egews%a‘rf)%g%&tgn (J[il Syst errs% 35 The early and It? n?gh%rs of
i ct| onh

the SVAO vib musARASAcomeemn thmpy beght Sevaklar diigm oigtereply-fdat Fagnent

}\ant a 5302%@&%%&@%& hey o?f\f%gei éléhd'eﬁdes € LBy iﬁisert’écemol eﬁkiatryotlmexpﬁelS@crlfJSJ4 egbrs.al 80)
ture, ; igan et a ci ence o

Pavl akis et al EX&IPP%%O sNpRble Progeatipe Sequ%ﬁs%%%f&éﬁgéggﬁ?‘ U%O%? %5%1% Sci .

USA, 78: 73983 7#03ndghQ84(: . kinkke (Hinvmali atat, dardiy. pfomot 256:261 (AR hemether

cytomegal ovirus is eni ently opt F8S Blobiehis
fragnent . @’CQE’H&WT?%SS et J Ea?ﬁ%%%%%% aﬂl_bgwék)l H%g stemfor%

expr essi ng17DNéo i T8t an ¢mols$es alpseralgehyfre3 B‘%?@l?hﬁ"é Bf‘é‘ﬁ‘itheBaﬁ%t Yeliaasgs a
vector,is di scl c%%g;okﬂ sg @og‘ﬁ@f?@ﬁkméﬁ@ 1&054-%%1144>§ate i%orﬁ@ﬁi;bfa Iﬂﬂﬁﬂhﬂmydafatﬁt hi s

systen% s WESEri Pat ent Brl512\1,1978 See 3 lucolqr}é et al.
Nat ure, 29BuBE3PYBOBtc(POGlyiowAbosRAIE SRFIAR> RIPTACE ‘é?ﬂsc%séﬂnﬁr % arIrl'r’rﬁne iB¥%r f er on
in m)nkey cel | S@thge}%%% 1%&10@{3 whlkiﬁirbl Erﬂucﬂﬁ@ﬁmﬁ%fsﬂﬁﬁmg fh@B@thOﬂ adexpeesisi on of

human a-interferon c der t he t ne
ki nase pr B#ESTEHOT $98iHpled rbﬁég’ %%%S\ﬂre LProRsina 16%8& I&QARIOQ& d@h}ldwémagé

Acad. Sci . 2 UsBytodtSnsel 6, &cﬁlpmspha(ta‘s@ SiRgradativeesnpmess giseriatest Wlﬂ’ﬂé“%ﬂ‘ﬁﬁ‘ﬁta]i’%lﬁér f eron
(31 ge in cultured u Ny 4O r Ble el maltoRy OC.
Nat | . ?\g ad %@?thlortﬁ@Ag{m%éﬁ%]?%qé%l gs?ﬂi : de%%r!)%ﬁasgxpr esglg%rf&g(?hs hacterial CAT
sequences iml @Wctseiikaipnk Seielp Vé‘é‘PfF and PR For b Iy 5a¥ PHYBHPLEE L¢hi nese

hanst er Ovaés),(rlb%g bl 1% 73, @@Lﬁea%hﬂﬁcersaam aﬁﬁﬂkﬁ‘aﬁta@élohﬁyaiﬁ@d i Jesst prombigrst he Rous
sarconma VI rus B}‘ﬁga‘t er m nal repeat as a

criptian
encodi ng Bv8 by ﬁéfnpél&‘kgf”?o‘ie@%rs s TGP th‘i’&t ngssgdz b osrl|C£riserr Xamﬁlg ]?LS an
enhancer S QUBRECOHHM fdhe eeghatfies ENtrarc et ar@hoins -aos i imgred gimsnfUK of

AN g)f? %lrj,gubﬁ@ %E]C@O Slt9§9r)30don . {§u tas 360 QP PLAIR BhilkR: WG ease

its tl‘é SCI21 erea
avian sarcoma virus, cytomegalovirus, a 1et10v1rus hepantls -B virus and most preferably Simian

Virus 40 (SV40), from heterologous mammalian promoters, e.g., the actin promoter or an
immunoglobulin promoter, from heat-shock promoters, and from the promoter normally associated
with the Bv8 sequence, provided such promoters are compatible with the host cell systems.

35 The early and late promoters of the SV40 virus are conveniently obtained as an SV40
restriction fragment that also contains the SV40 viral origin of replication. Fiers et al., Nature,

273:113 (1978); Mulligan et al., Science, 209:1422-1427 (1980); Pavlakis et al., Proc. Natl. Acad.

-30-



orientation and position independent, having been found 5 (Laimns et al.,
Proc. Natl. Acad. Sci. USA, 78:993 (1981)) and 3' (Lusky et al., MIl. Cell
Bi 0., 3:1W@B03(02883)) to the transcription unit, wthin arrdmuscen’y7Banerj i
et al., Cell, 33:729 (1983)), as well as within the coding sequence itself.
20 Gsborne et al., MIl. Cell Bio., 4:1293 (1984). Many enhancer sequences

are now k?QWQJf Ul ?39?!@[5‘5‘% 9'8@)n BERRScd) é&ﬂy ﬁmmeﬂeﬁ&tﬂacsl&unaalcjztmmml,owms is
a-fetoprotein Insulin

i call % S hancer
froma eul@@lrvy@@riﬂﬁ oplaingd g5 %%@ H@éﬁ?ﬁ’lc %‘ #Wvﬁdgrf%%w%fﬁ B %n@g?glgﬁfpt he
late side;mb) tAhgsk@REbd &pkisAB DNA i nknfudpanld6s B3 the bh@em@@g\e\%% %us

early pronoter enhancer Y, nha e Slgelgriteti id he

replicati ORI @F“ﬁf’seda’ﬁdj %dgﬁg{}%us"' 4refﬁﬁgn2\ &8@{‘10 o &htﬁls S‘%5 Yani vrl Né{ ure,

297: 17518 1. S,QﬁQe}xtNdﬂ A@nhemsc iSegalel Gmedub Nogre, é%i?%é% 6:98%1011 Sl el

pronoters. The enhan Y; driyat @ taher/t%t Q9788681 szl bon 5' or

3" to the e%?f)gné lmm i ?n?egfee%ﬁelﬁggm&wu'fggl Is{}@r et f erapl Q[P 5 ite 5
%lcvg?l 02 a 1 111e

1ase

fromt he mxplmstoelof ht@@p}rﬁe@@ﬁ@ﬁ“ G §1°EF§éPEiUS g S (yeast,
f ungl ' fﬂ?&'}lcjtermoﬁpﬂe}rpe@@hﬁ@xwl@y M&Raani &l NRCL eediiedcgieiStis USA 07I915(1)Qa‘fél70
mul ti ceI I

ar organi sns) W 0 contain e r..tythe 30
t er mi nat i 9%} on g’a’ﬁf’éﬁ‘?‘} %‘i‘ih?) H“‘H?Pd“1feber°‘éﬁ3§l§?1’lelll% %ul?ur%% lﬁowﬁ%ﬂceﬁlge&ggences

are CoyTONGymaYaid ahbe Naomadihsri. HJSAam:IGWbé"tﬁas(il%ﬁhM srogssion gibpeiig) @b ed
regions of eukar or Vv ,g&}'ﬁbsfb JHeReChih&IhANRE: 6RAL @il

nucl eot i deseg‘éfﬁ"r‘?éﬁ‘t(ls\’ ?Pﬁﬁléeé km%eydccaé hla{ enyl ated 1 ra: ments in the

unt rans| atge.a gt tidomowt NIHS TATRMNA 1@1@6 lfq‘gls IVSOmaCYiWét ?‘l&ctP‘imé‘?? 5P f fabl e
vectors contalnlng one or nore of the above- Ilsted conponents 35 enpl oys

standard I‘i’ga?tl on techni ques. Isolated plasm ds
cl eaved, tai | orlahscripderdofindNA gusediee BYS b hesher SR ée§ ﬁSrDE@ fn8re en r afe%{n?he

pl asm pﬁs F SOUWLEY - sequiree MR 83/RA68 Lhnddces WS0R /21T flemekis of EN&J, ysilly gbeutconfirm
correct sequences in plasn ds constructed | used
to transf offpi B0 0] bPKtiIQt agt o RIOBEYT PATEES 63& %E!Lf)n ando%algéﬂgéeﬁg glr apaels

t r ansf or mapt§sel aa@p@dlobyhdqﬁﬂmc hdvﬁngr’meanrfomléﬁ‘r(é@ﬂyms iehd., Peosi é’fl'-‘érv‘éféd whrér e
appropriate, Pl n an6s (195 8PRRGran@RFNMZeH, by
H’S@ﬂé%%@?@ ngg](}ges e[ci’;} ﬁopﬁg:ﬁo: 368 (1 ﬁgﬁt a ﬁtio

restrictio ion,; uenced t he nethod f 5
Messi ng et wathin zn Nl @laveribef s CREE3:72901 %5, 5 TEB Py WERn B Ctoﬁ‘ég PRAPHEH S Maxam

et al. NEbhoO?n% 'tgz AJ?J?ZK@PBQ;QM«H%(@% ﬁ\@a%ﬁ@ﬁhand@ﬁiehh@wsard yowlsefrlfronn t he
prepar a(gl on o éV and varl ants are expr.essi \éi]AIFOI' S t hat §géll de

for the transmekm sexp ﬁ%%%‘b SlastPs> SRR AP ey gd 815“1 TR
general ,  f1ARS hEGhaRXFfoRSSdulitydtoval wes Eheplsieclofe tarS\ERpnieset gnthq@@t or

t hat ble t I t f f host
col | accumiiapbgeqERyeDaree OF Dhe bt slugubiRt oGP bogShripl®, dae os

synt hesi ze§olb¢r@ahenh@veloa tiof lata stfeof thealenb@ltlylperpﬁm, ded éd?@@@@ﬁelﬁlﬁﬂ%%e Séexfﬁ?oesm on
\5/5 gt 2:1%5 ?ﬁ{)‘? Ollfaturg 23'7 17- 18 gfé@@%n e?lRancﬁltg elberts fbP a&@a’uo—ﬂrcﬁ@ﬁﬂa@@ﬁc grspbeSSi on

i'stng a su expression vector a host cell, .a]low

for the cofftesmhentr msode Eilioe NGO GL TOBHOLT Ofp%Foyb%%‘fgre&é‘éiméﬁ%%’éérbB
cl oned ef %:1%'\séalted%aa‘u@r5'fymhé ﬁmslerscreem ng of such polypeptides for

desired bio ogi c 15 physj .ol Qgi ca rtle
expressi on syst E%Péesﬁi’ré"eﬁ@rst"% Lﬁ‘%’?"’ sh«SBﬁT% t’nfgn%l ﬁrxllsgﬁt it %Q& aleiMntlflrnpos es
of identifyf ﬁlgleac&adengﬁoranmemanmcamns orghniBwBwilhado canten bqqmnegu neeghdany f@rctbfr ve

SByﬁt h%g gr 6&%@%91%}2'&%%&1%9 Wrand #1 gtalnf%z%g #Shiea Ssllch @etall&lcct;s%e RaphiabQmid 0 the

from the 5' and, occasionally 3', untranslated regions of eukaryotic or viral DNAs or cDNAs. These

regions contain nucleotide segments transcribed as polyadenylated fragments in the untranslated
portion of the mRNA encoding Bv8.

Construction of suitable vectors containing one or more of the above-listed components

35  employs standard ligation techniques. Isolated plasmids or DNA fragments are cleaved, tailored,

and re-ligated in the form desired to generate the plasmids required.
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variants Hﬁ@aseéls?lﬁf‘)@ﬂaﬁ n‘éateﬁél?lﬁ‘n‘lsgé?’\/@ IFSH% ugﬁJSttl &Ue 1?{rjgs'r:ﬁahosts such as
Spodopt er a f rWiamabe e ﬁﬁﬂh’ﬁ)&@,l dukeay@tlp nAed@ saagaspll pmeoErys §HiBt ) YRSt e s

al bopi ctus _(nosqui to Mirbhbord cordiehePoi Nbyx
nmori haveS#aln CIOHIEﬁt fefqﬁassmél?mts Bor E.V,g%lm%&g%s\’? (;et(Sarg (sz«E BIJI(’)C / Technol. o,‘g

6: 47-55 (I Q88 baldrk lyexst, &ttheahnost cqmmO@b'rié?CI PNy é‘?"ﬁ’éé‘fl‘iaW@“C RS PIERPEFR eds. ,
Vol . 8 (Bl enum Pu bL%&%Pbtﬂg 61113918%}0165})291(1 steadr al?e7o%nm@ﬁl§i abdaislaard tuseiil hPTCNat ure,

315: 592- 583V{bgs)" | st t
315 592 St L mzimc@agsz;z@ ot (Beaitachtere, R S B Foab el B

and the By l\gayslbggl ;alup\ferﬁgpggm&tsrmrg FNBM Namo4s1seh FIﬂerugésumaySU@ea%lééd as the

virus herein accordin t i nventi ar b afd7y158h), K.
t r ansf ect Konlaghs @15‘88%%@ e?%sggf (tp}{ﬁ%% ouvemiofl e?% aPt B%:%&M c’lfj it (ur eg)

cottongy CoLBis ROt O 428})Kbetalmrche(tﬂfﬂﬁ](lal6 Ot Dt yickexme {%%&7%%& nggu 35

utilized as_host ypi c I r afsfeet edhy sippguidat i on
with certé‘f*ﬁcgt?%oﬂ)s gf t%ﬁos‘xfh lcgbg?% ATES hé?(g;r g\(/:Jtﬂerl umfgurre?acs 4

Ium ich has
been pr evieusbsylemani mdl &t edartigniconeapmic t(g‘é 18782000 Fichii FyOBNA 1?333 DW
i ncubation, of .the pl.ant I ,;lurggggg i Aosshl eddadi ehslz,odétrherW(Eng VO
it AL sAng 18 o

03/ 020892 encodi n e Bv8 is ns I, nt cel I
host such 26a34)j Neuraspare gresfedfise d, @ %ﬁwcw dé% Qﬂ 7gg2§9§t2§1§0 ?

expresg they By, zoﬁl 99&cHQs nn[dhyaa@db&deﬂmlzs (ERpak 318011711911®A¢FU3 IsPejehst 195’§bquences

conpatible wt ant_ ce are ayai | ab a @mymhase
pr onot er sl ﬁlw%ﬂ } élfcf‘loaﬁ ggg zf;osggmu é’ﬁrg(ggzgm %%l%g)@l(ez?ﬂrga(kﬂd‘

Appl . Gen. ubllsh&ﬁﬂo 1A982)991), mdatintir grzihurhosfcssuQI\IAs 4eums<Brlpiesy &t Q"I"’g?ﬁ’ the

upstream regi on MiturE BRADE 81 05628502 V@DIIN Y cltod ef
i ncreasi nd gf?’éﬁ i ?Im(’)”ﬁ" ’qu@ ? ?%ﬁa 1 b

nt - expr essi bl e g S i nant
DNA- cont ai 4ii, RepcpNanit Aced. sSiie US&BL: 3?'% a6 (18801 b o8- i{%ﬁ’éet g%%ever
i nter est has, b Aﬁg@wgg eat est in vertebrate cel I s, and propagation of

vertebrate cel in culture (tissue cultur 0 9
procedure. See,Suiiale hostrpedls fos ths Rprgisen © g@%&"@ﬁ%ﬁeggi% arl‘?’(r%1 Js%d %lénag&em%gul '

Pat t er son, ;ediidRr Subtl BB }ells Exaapbrsof abmpise probessiearaell slensyhgen aqigitips: | Ines ar e
monkey kidney, CV1 Li ggr t%g%g%%gegmpey is %ﬁgblégﬁé thdp fréAnI g\tgte% ot @Rdntebraftiman

enbryonic PTIHCEI’I?eV‘yI}P I's su growth in suspension
cul ture, GuahRMEetmpadsof mﬁerte@etn cellyinclafie Plansaldswf:(tf@#?)q)lmefb‘éfft&‘ffc“llf’é{ﬁ%lrgg?m i dney

gtel lals &PHKa dA:/ra'%b%tf nc%\jcgl)respogﬁﬁ@%&ﬂus@ﬁrgﬁﬁs@& }QMtaEéﬂs ol hésts EclRs (Spboprekdr | aub

USA, 77:4216 19819%#5 > erﬁ;%'q | 11}5 cells
(TM4, Mat héﬂglpﬂao caterpalis o tledes XK 3(rpsauilon olss) @ ‘Iﬂlff”@”oﬁ‘ﬂ NV ik (CV1
ATCC CCL ,ZIQ&mogéJt&l %ﬂﬂgr Q&N Baﬁa@k anlklhﬁijaeb{ae@ alidn8fiddVERS; %G, IAFRS’ @RIA.1587) :
human cervical carcin oC. ol gﬁ% can i &eyqueg | s
(MDCK, ATOBoGeshnaiag: ke éI9§8)r §It‘1 * F’v‘ﬁr A ETERRT SN k‘?%c 42) ;
human | ungehhPubtbhiag, 19860 Gp. COL279 Hni demall lNaere ext ﬂ9§ SQ%BSS) Avanety
30  of viral strains for transfection are publicly available, e.g., the L-1 variant of Autographa
californica NPV and the Bm-5 strain of Bombyx mori NPV, and such viruses may be used as the
virus herein according to the present invention, particularly for transfection of Spodoptera
frugiperda cells.
Plant cell cultures of cotton, corn, potato, soybean, petunia, tomato, and tobacco can be
35  utilized as hosts. Typically, plant cells are transfected by incubation with certain strains of the
bacterium Agrobacterium tumefaciens, which has been previously manipulated to contain the Bv8-

encoding DNA. During incubation of the plant cell culture with 4. tumefaciens, the DNA
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&, HB 8065); nouse manmmary tunor (MMI 060562, ATCC CCL51); TRl cells
(Mather et al., 20 Annals N. Y. Acad. Sci., 383:44-68 (1982)); MRC 5 cells;
FS4 cel | swoansgh2ésobunman hepatoma line (Hep &). Host cel | earesoenaatsf ect ed
and preferably transformed with the above-descri bed expression or cloning
vectors for Bv8 production and cultured in conventional nutrient nedia
modi f i Fdf g@odu{igptﬁé 8P isatafsbidd dtb ﬁ&@%ﬂnﬂ@aﬂﬂfoﬁtm}ﬂeﬂh& dxt sataadtdtedgand rvafsyideimant s,

or anplifying the genes encodjn ir e Thansdgict i on
refers t oRRPFErIHG RPN, TP e hgg%ﬁgée%%ofhg I%ﬁ%t ol‘rﬁ %d%ﬁﬁhl %gﬁé%%ll m% er or
not any gaeinbg cs@pHiBlRCES Ame cilla afecartilablrpuehs geile nwah%r%@%ﬁﬁ%"%ﬁé
transfectiqn are _known t iy i dpbre GeAl 1:561 msz)‘aﬁacémwﬂpl e,
CaPO4 andp%}Y"élf:“tyfaB%rbm%lta]’ Se%uen‘%ucc cﬁir'} ‘!Elt‘r]aj‘nlglk Igg 0 Q ner atj Tyvag ogni zed
when afy Dmhseghdntsnsomedtfwel fb@mﬁ%iftarnd%l@f"ff}ﬁlTsD 5’?&6“%?88?% W ?%ie host
cell. 30 Tr %Qr %é'ﬁ%ﬁshnﬂﬁhm% of Pkt OHEiiNG pddliniretombamt Wm@mnsmlmlhat t he
DNA is re ]i abl er as_an_extrachronosonal el enent or by chronosonal

i nt egr ant tlSS@ed"ﬁ‘rféilh%é onlipd2 et 191 | used, transformation is done using
standard technyzgussr, @f@@gspmslbaénegréa&sﬁm&mebmﬂelcsﬂs FiderepatatiPush veRPER (PRt

enpl oyi ng cal ci um chi as descri egll O .82 @furSasdaseak et
al ., supra cypre (EECE thR)ﬁ%ﬁl?e%%neamuth} F(P’Wésuse ?o ° rokaﬁ/@hes or ot her
cel | s 1phatprGQKrak nins Bhistsant ¢ditbrs ¢HA7B)- VENpISE bR arEmak e G T

Agrobacteriu a s ot CRD 165 1) Chmtaaiembrybaint
o 1?5}5%%3%91 i ﬁsf&lﬁq@&’ b§r Q46

cells, ad™% haw et al., Gene, 23:315 and, 89/ 05859
publ i shed @8y hrme(29139t8@93 peils sulBlpnoD EPEPIB §FPBETT ﬂg%"?f i}}f& %\gé i ?{egn

pl ants may, r t ey Wehig 1 gy@apmm@@momm@s@mm@vw WO
BT 00350 ik IRNsAE ol 5

January 1991. For ] S h cell
wal | s, the?e&%ﬂ)@mrfpﬁﬁo?ﬁﬁ‘ﬁgeé %rpéﬁ‘i éYafl %Wk&fﬁ% Q‘%%ﬁ QM) taggg éﬂéﬁ

Virol ogy, Qs &R6; $fthel 327 8Rejred. meﬂmsﬂe@%ommmkay kdgeae"@ﬂ%@aﬁ‘l %FPan cel |
5 host - systemtransfor ti dessd bknsh ceR@dal calNin

4,399, 216 10sHed™ FENRGUSY © P%%%??’gﬁ@?gr matlglﬁ]gqlsgn? 3 %e ? oL
carried ouwelaEmEDAJATGCIAELt Hecamivt kidery Gfls\BIRCBo P RE &?La% “ fal" 3 vegg@[

130: 946 (F@%)?,Aaﬂ%ﬁsdﬁolﬂﬁ Alyman [R5 CGHs N3k, AT-‘(C@@CLSG) huklSAjveT GIISGRD
(1979). ot her )nods or |ntro uc ) as by
nucl ear mi @2.4TEhOsEY; imonse maspeagt FEIHREY g%a{%'{&g:r%&%mggfﬁm?ruég?gn with

i ntact,gel quﬁmzs%f v, PRIYC L], 98544-63. @9&2))pmk§zbroeme Fszn_a:ugcﬂny@ﬂantmrlriflen?éomaekn@ may
al so be used. For various.techniques for transformng nmammalian cells, see

Keown et affep GRkt hods in Enzynol ogy, 185:527-537 (1990) and Mansour et al .
Nature, 336: 34{&)-58&25 rk S8BYecteProkariyotly arsBithe witele thovpicsaliekepirssion
pol ypeptide are cul tur i IR A nveHERer hRes: Benemadifiyd hn
Sanbr ook ef” ﬁ‘immg Cra> %gﬁﬁhﬂoﬁgpn%g 1Fan host cell's useg to produce the Bvg
of this i nmrttpmqutmyiubg proiopigs.elesting Fans{papangst o PLfRg the SR rRErRedt] v
avail abl e as Ham S FI o (S| gnma), Mninmal Essenti al |\/de um
((MEM %S dsg %&e%P%I\L/F 1640 (Si g Qg Dul becco' S I\/g flsggleu ' & oyedium
((DMVEM), Si gna)TfalFSé“%‘m fﬁ%ﬁlt% ﬂied’f‘kn&ﬂpt M THE WOt el °s™* I'n addi tion, any
Of t he mad'ax% &L@ﬁg Eéqb&des alrd’hnH@dﬁbﬁires&B Nivieérbus itiods oﬁ@mtl@ig?g)"owrg@rthfés et

i

. Anal ordm(;rcl;lges{(rlllled artisan, ?or éxamglo)CaPH,; and elg‘gtfoporatmn Successful transfection is

generally recognized when any indication of the operation of this vector occurs within the host cell.

caIIy

30 Transformation means introducing DNA into an organism so that the DNA is replicable,
cither as an extrachromosomal element or by chromosomal integrant. Depending on the host cell
used, transformation is done using standard techniques appropriate to such cells. The calcium
treatment employing calcium chloride, as described in section 1.82 of Sambrook et al., supra, or
electroporation is generally used for prokaryotes or other cells that contain substantial cell-wall

35  barriers. Infection with Agrobacterium tumefaciens is used for transformation of certain plant cells,

as described by Shaw et al., Gene, 23:315 (1983) and WO 89/05859 published 29 June 1989. In



20 Nos. 4,767,704; 4,657,866; 4,927,762; 4,560,655; or 5,122,469; W

90/ 03430; WD 87/00195; or U. S. Patent Re. 30,985 may be used as culture
medi a f orwhss/ohesse cells. Any of these nedia may be supplrETevgoed’as
necessary with hornones and/or other growth factors (such as insulin,
transferrin, or epidermal growh factor), salts (such as sodi um chl ori de,
cal ci um NESLUR 1N Se hRsRRat@hy utbehesanhaticl dasribEPESYO NUWBEDSI des
(such as adenosine and thym dine), antibiotics (such as 25 GENTAMYCI NTM
drug), traddiskdprinesy {°86fi ned as i norgani c conpounds usual |y present at
final concent gath@Rsikicctih@itibue suohredliawalls divge )ejunaphdspiite sisiaitaien gthod

equi val ent _energy soyrce. . y | DbBmiBYaahsen be

i ncl uded &f CEHEHP Gpts g{’ﬂgl%‘%voﬁg‘ésn@%gﬁ?907%2%3%2%%&00l?lg %w%gﬁﬁﬁom to those
skilles i Modtlegstear tansidimetians hivabesn closdbet iros, Pak e r-398,2t GRfes Ht anest g% and
the like, rgnefotaqbavhgq%lintagéegyt'a%%iéélly§§1qiedv¥u€ Rod: Ry Hastmeanl bf Vel Ruhed of @i

expression, an apparent’to the ordinarily . 30 ill psan. In
general , priBeipli9i6 pr6710we| Bsiaoad g p FEact i W) ‘ilc@é'hhglc’quééb’f J(I)Arfgrgr%zl{%bii ng the

productiv iﬁ&éveve(?,f ot %Jd@ RorC@hrddubitt IDINAE $nt€ a&llspsuch akirbgl riunledvbmiveciiiiggorcCe| |

Bi ot echnol'ogy: a Practi cal roach, M .Butler, e : PLeSsiybkd1) . The
host cel | slecadpereiien begerieh Pf‘l%@’sﬁ?‘?’c?? o‘@%lr %étng‘%lﬁ’poars gobéc(él#l%’ i ’ipélyt ure as

wel | a9 CelolySrmithad, cre3mambito ¥é tshd.nFar aosts t@hiqras for Candraimg marelias GHS and/ or

expressi on nmay be nmeasyr i.n sanpl k4264 | Yooof Hd RMARR &, al., Nzure,
convent i ortsf “S3th ﬁte?ln%z"it%%f i”hé?@’ﬁé’)r" I’lgrgﬁ'5 7|%gt { ngj to quanti tate the

transcri ptizen4nis2nBRE). - 35 WO 03/ 020892 PCT/ US02/ 27571 (Thomas, Proc.

Nat| . Acad. Scip b &fis 3810200 198 Qhhpepliet ubleobiindy (DA andaysi <), or
in situ hybridization, using an appropriately | abel ed probe, based on the

sequences {ssaibpdigsteriliefambooysrdlolig’d abel s may be enpl oyed, nost commonly
r adi oi 0t opes, RakhingHhAHN cSRRsedHo pRMEE the@vaef thistimehirincuederraiured 86 be
enpl oyed, such as using biotjn- i fied nucl I | RELiRduELi@n i nto a
5 pol ynucl @Hﬁ‘b’d’émedFﬁeCHP’B?rflﬁﬁ% Wgﬁg’ké?e\efiéassughsasﬁﬁatéd Sgllelt% e(glg{él? ) pﬁuﬁdi' ngq to avidin
or anti bodiesum WaEN), Biymbe REMILGHEdSipndh aad Wutbecoy'ariedifedofageshedims ych as
radi onucl i | uor escer. : Fodt 81| 1nkQditiorAbdyesrRRthodRl d¢scribed
ant i bodi esgﬁ@@/g’e B flr(%ﬁ%%blteﬁ%icmﬁﬁg thcggni e s ‘elé(i] fi gafgggl %%sbs&,j ig(gl udi ng
DNA  dupl exdtm RNAMitipEexd§:44 4190 DREnEMATh B Piolir el0d< vk -]§r tein
dupl exgs. The , 7g4sbRg R8s, ab2b #6 4580/63BE o S22 hex] vam do/0 80 86 By /00HY; e
carried out wheré thé dupl’'ex is bound tg_ ? i}g S rfnfzgcgh S04 Q%%dﬁy}g%nbet he
formation BfS- Bripht Bs 3BPE5RY beyrer ae e fedig (B e ha ogf A P'p0ay bound to the
dupl ex cangBgledeli@ct 8stessdsp Reth BXROAS Shdler, otlat grewth ditcloveluch ag meplipetranefasior ed by
i mmunol ogi cal et hods c S . L.munohi >hem ¢ LaNGhd hague
sections aﬁroep%’é‘%gr8‘f"ﬂicf§°|¥?rf(§%ﬁst(sﬁl AP 8%%1&?%1@&%@’ F%.E&Eluaht i ?g?% a?l?r ectly
the expressifen @hchgeHERESHdudtosidw tshehi araseropins trschianiding). aaibigtis fych as
techni gues I 1Sk ERHE s ihoPhe@bkouh¥ Sedny @readnt efirand
fixati g# Pgﬁﬁé&}e y dr% .’ctaﬁ%ﬂ%&%sﬁ( I élbelaseld Q‘a{nti b%oéli es sFeci fic f% t he
gene pr oductncetaliingd, thovmsrendid R BIdsEuePss of &1 euIgIoRl SBHRY FY Get VL CRH e,
lsuﬁh as en%é’c@@& Gu @Q@A@ma}f 1166008 8RIBd atb@ﬂ?@rﬁﬁ chri¢BARRGE Eat \lvvblﬂ?)’ed Isowamd t hﬁ

i ke. A particularly sensjtiye stajnin echni que suj.ta LOr in the
present i nepr §<gkd isthgasc ip “rl?fo?-%étﬂm%guc |28 tet %ﬁgm’ Bf.d’ aCrfllai tﬁe. lllgé?rﬁ_.%@sg
75:734-738 p{e@ﬁ&@ used with the host cell selected for expression, and will be apparent to the ordinarily

30  skilled artisan.
In general, principles, protocols, and practical techniques for maximizing the productivity
of mammalian cell cultures can be found in Mammalian Cell Biotechnology: a Practical Approach,
M. Butler, ed. (IRL Press, 1991).
The host cells referred to in this disclosure encompass cells in culture as well as cells that
35  are within a host animal.
Gene amplification and/or expression may be measured in a sample directly, for example,

by conventional Southern blotting, Northern blotting to quantitate the transcription of mRNA
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20 Anti bodi es useful for imunohi stochem cal staining and/or assay of
sanple fluids may be either nonocl onal or polyclonal, and nay be prepared
as describedsieossen. Bv8 preferably is recovered from the raaltsere7smedi um as
a secreted polypeptide, although it also may be recovered from host cell

| ysates. If the Bv8 is nenbrane-bound, it can be released fromthe
nenbrane yshods, @reUNLRDA. stetsHgErER0 s 8408 1(1980)), (et bipttirE (PN SanaXysEDOY in s26 \When

Bv8 is produced.in a reconbi nan e c e t he
BVS is pC mfdéztag?ny using, gn &?prfﬁn(%‘ielté’ laselled pr&ﬂ: %as%@%ﬁ' él?en&q&fn éaLHn’a?Mn Horglﬂgﬁé'lrﬂ

However, ivaribs lieassaepmploygunest yonBy@ly Ifaqil@lmt%@% orbrwEnt Todlr oot ns or

pol ypept i Lo obtaln hh8lotAkBdsdbRERMibAb! MirodieBAGRAEOUS as
to Bv8. Agecgm 1|mr5§ntayg‘1ts beoenfpﬁ)ggdagl{cggfug E |1ur}1 olr ysat e ]é% be c ntrl fuged to

renpve5 paolyheliotide The bllotlrdfbmspr§es BB Sﬁf‘aﬁﬁr pipring tBé"lfﬂh Ps al“fl b B 6‘6313( %8 m nant

sol ubl'e p rlgotef%h Q;?thaep did3 QIaQQ)lr ¥PRR, d6sh 28 rhdiodubigied, Cﬂubr@s&trﬁl,genwmﬁs ectuthe $ike.whi ch
are exenplary o

suitable purific rocedur es: G t on an
i on- excharfgtemebralmintibediraie) bepﬁ“&’&qyf)‘% ?’&tt 5 ﬁecog‘né@es};emﬁcbdé S H!"%%?g BiR
chromat og rcﬁpl@yesom higékes, Ghd OeY-RNACkSHH gluplexesm d@lﬁﬁxwrwetlly dupbexiet opREt ag

bi ndi ng resin; m A o u s dolddwat i on
UISI nlg gforanlgl%g}‘?fﬁ“emmé’%%ﬁ&g%“}él © a%éd%%@%rﬁo%fe‘r&]' %‘%}g%lﬁ%p%ggﬁgo}{ hﬁn(%s t:)

r enovel(co r&lﬁmemrtm ulmnallm fagnatigp@f d@Bex3n tvbutifdectht Presece 6f anghesly bgyd ta e

nmodi fi cat I‘P“ﬂi b%‘é@t BvS variants are included within the scope of this
i nvention &% coval ent nodification_ includes re target ed

ani no acid res@hmespxm‘?ss@n ﬂl@@aWYOS?I’O%S’Q?UWP'U@@W CEA mc%v‘% S8y Bept i de
with an Orig‘%ﬂllngmg@d%ﬁﬁ@&l'%ﬁﬂ% &gt%gﬁe §ebtﬁfns lafid @ﬁﬂabf eellofulteaatiody flmdshto

sel ected si chains or the ue
Deri vat i zatuesiatarsstnibe ﬁ}f‘]i’éet“i‘%‘r?ége“ﬁﬁg’ﬂ?cé s 1mm Fto‘%]@ ml%al%fam&ngq%%\{lg?es

crossl{gnki NgnBuBplt & @epsrt aypidans o} ddbydatvu pmbﬁxatlmalfqllpweddcry reagtirawidh Bbrledyse in

th thod f f t A AW I d
crassti i o & Prnf B o ARbLAIACRR . BA5 & RR) “":f %i‘gyhfﬁdﬁ*?@héngse
| c

gl ut ar al defwiles ehéyhytr bksis lihlelleWme 1@!@15eB¥Té1?e§06ﬂt lsts. @3 PEHEUED h

4-azi dosal Leﬁ%{n;ecsta%ﬁgqechﬁﬂﬁg%gﬁafblé%Idsé)ﬂ@lle ﬂré&rﬁ%@ﬁti@ﬁ 8, dcdcﬂlﬁ‘édllbg HRget al., Am.
di succinim ters such , 3' -di t hi obi s(succi niinidyl propionate),

bi f unct i ondl Clﬁ‘faIP@Fhm7éIé%4 B86HDas bi s- N-nal eii ni do-1, 8-octane and agents
such aggy et hyl &lﬁb@ﬁleﬁzsbidloﬂah&ﬁmhé}ﬁhtdcmnﬁwEt@lpmgramdmrdaueof s@nfiefluidpdis becat i ons

i ncl ude deani dati on [ ni and aspar sidues to the 10
cor r espondfiff§ Hig" YPIeriam f’”%h’ulmé berpreeg aﬁaessda&lrl%é%eggl vely, hy drox%l ation

of proli ne and Byspreferably phaswhﬁdrfgplnedw oﬂtumfmekh}ddlra@kyﬂcwgﬁcpalme%@e Jbpygh ipr

threonyl residuye f ﬁ&E“BF)Q SRS bRfnd] Y $nNR.re1ddsed Ni ne,
and histi d| Fhe s érec egxlﬁ%l%‘lbggcgong ¥ rcljstlelnns Struclture anrald

Mbl ecul ar Rroemdngbzane Wing 2 smﬁaéléﬁ‘ratﬁrg&lt Es&utlonSa%wTFﬁO%rPFéﬁ@co, pp. 79-86 (1983)),
acetyl ation of {hg, ks E%‘fd@fh@@-lm @f@c&@omaﬁﬂ@llmeﬂﬁlﬁﬂ &R o@ﬁurﬁ:ﬁlyor@mt e rivR as

car boxyl group. 15 Anot her t }4 ﬂ |ca‘§|on of t(tleum V8,

pol ypept i déOWM@?lﬁﬁé%Of\RthqlﬂsﬁrE @Bsd)g ‘Gﬁ‘an °flﬁli“s PHENT IS ASEBSE PEEE5H tering
the nativesghygesyiahi 6l paieineron p@fypéplﬂeespml e tpiegl@atiotighlttae riengpbsthrgiallnat i ve
O ey @ hPReR S pis A PER RS P PEPAGE S G Shibl AR RuEl MO one

or nore UPatsee In hative sequence Bv8 (either
renovi ng t peticdde rcklyidagris. gBye oy Itzen| bmpmftcé foom tygntefeipast jsalyble Heoteins and

gl ycosgbat 'pglppclBMdeg h@f@ﬂ (%ﬁel f(ﬁ‘l@gilng rpr%&%é@tvb}ﬁchn%n&}mplﬁ?défo Buitable purification
procedures: by fractionation on an jon-exchange column; ethanol precipitation; reverse phase
HPLC; chromatography on silica; chromatofocusing; immunoaffinity; epitope-tag binding resin;
SDS-PAGE; ammonium sulfate precipitation; gel filtration using, for example, Sephadex G-75; and
protein A Sepharose columns to remove contaminants such as IgG.
35 3. Modifications of Bv8
Covalent modifications of Bv8 and Bv8 variants are included within the scope of this

invention. One type of covalent modification includes reacting targeted amino acid residues of a
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20 addi ng one or nore glycosylation sites that are not present in the
native sequence Bv8. In addition, the phrase includes qualitative changes
in the gl woosybkesoeon of the native proteins, involving a riTange27311t he
nature and proportions of the various carbohydrate noieties present.
Addition of glycosylation sites to the Bv8 pol ypepti de may be acconpli shed

by alteri R AR Thenalst @patd @neatting Witk seiade] sideor
exanpl e, ggg %‘ﬂ%e tg%:v??loaﬁqé%n e ag o

or sub i ne or
t hr eoni neohae1§|0dtl@§‘lﬂs G-Hernynst Feéléueéé? ﬁr)’é(g %)\%V%’]Z%lf)xaqtﬁ ﬁ%%go f“&%g ation
sites). Tta&ﬁﬁi\/f& @mnmp f&c‘dr&&slﬁmgxeng:a anveayer-asblivide alppyrt thatriglot @rfw PHse iy h

changes at the t RAGogERg the
Bv8 pol ypdjstrehed & pb?f@mgé?tég?geﬁ Oélseségnélwp%egg %Bﬁl@gnl%ﬁfd g&g gener at ed t hat

will tsanglcabe &4t QlJoisehadeasetyledpmlﬂhana,cgletsrﬁldﬂh’é@:MY%%(%Clﬁfmlqen‘?ﬂﬂé*as| ng

t he nunber, of carbohydra ’ ondden 1%164@?&“&3@56830@1&1@
cheni cal & SHOP E?ﬁt %arsco‘%ﬁlﬁ}l :E;%%g%aﬁa’ iONactd)endRBis terss Ui i

cosides to thggc@y 3/ ﬁ‘ﬁ 1m os suulih
net hods ardeudmmdyltpetdfs smqh ag B’ @lﬂltObls@u‘;@m“milyﬂPr?/Wr@tﬂ 4 TE FTeReu™ 1
Sept ember 1 ggym ﬁiud'ori g“&unglalﬁraglmwsmtamethﬁeq(@mdophenﬂwmo]aopmemte pp.

259- 306 f bohydr at ) .
pol ypept |( de m@tl@g gg\é(%gq%psi g?l'lrégaao %@I{Q?‘Hoﬁ aﬂr}Dgyu?aénrm}é nagg &3 %ﬂ%m)ﬁ r}estu‘ﬁ'l@ %Vﬁ

mut at i R)na|oo§éé{9§ntﬂn?lgwt@m ahd 6QEHEN Sesidms odipagivElpy h}@imiwamacqf cl’foh% afrde’élf’l%es t hat
serve as targets 1 yI atio e Whabh 8P Heeshingues are
known in tﬂh@spmla%o"fg’é%ré’ﬁ beyPs Pg?er}igrgl)éﬁﬂa{%@ 1 Q%S&ex%ﬁaJ d| n,_et al " Arch
Bi ochem Biaphys iysind3Rgibide, (408 8)idinaride tiwnEdﬁé @tfelﬁllton

118: 131 (ﬁ%&l%g%%% 3 0 BoRYsl. #-8s (043 té@tfy‘latlon?o?t}ié@

03/ 020892 \57% %wgma\ﬂ’lagggp%n es ca%ﬂ{oe ac e?ec;: by the use of a
vari ety oftemdbamla@dn@xmdaglbly@folsy@é@é@al&%fb%f@b%f?‘lipoed by Thot akura et al.

Meth Enzynol . An%éle%g& &%&ﬁﬁt mo%ﬁfeatnﬁ bt hy BES @ﬂypé@tmahremﬁedrmﬂwmafopemf of Bv8
conpri ses I|nk|ng t eptide to gne

var.i et y. of. h
nonpr ot ej rfhxaeltyalstwpwm?%ahe@gd nabY?I é?ﬁXﬁ?P‘@h@ﬁang(g‘F PPIBERS S SOl BF Oyl ene
gl ycol, 5na‘t'l{’ze glgkdég%ﬁ’o%' Kayth@N €8 intdndedt foe pumowe hersigt to fogah hieletingUts, orPEPENt  Nos.

4, 640, 835 01,144: . 4,670 él 1 0 7Qd38fhe The
Bv8 of thecaﬂ%"%iéaﬁ‘? THFERPBH WalPiET SEVBES o o i fm}z‘% P}ngﬁn% g%h; fgr g 5

chimeric gmloggation sma)mw &lerigg By 8lyFasgleiehnty céﬂwﬁéﬁd/ orRapEReES 8’6@5% and/or
pol ype?@I ggdﬁ%rg ox?‘er%rqgorf%a glyeo Oﬁaﬁgg Sgﬁﬁat al'er}lop&gseﬁqp@l@ hﬁfﬁ@%equ&m8a IlCﬁtldeﬁl C

nol ecu I'ses a ata Lo %geptl that
provi des athe @piateopeludes quhitative alrpngen tiy ﬂ‘?a%@"’%ﬁﬂafl‘l’fbﬂgthﬁé’ﬁ“ SEE: FEPY Bind. The

epi t ope taamahg% D8P aLAE b yﬁ)&]ﬁﬁf%gs @Ehetvﬁ}ﬁ)us"lﬁﬂibﬂydraﬁé mﬁlaﬂieb@ﬁégelnt- term nus of the
Bv8. The preséence of such

pit - ect ed
usi ng an anti botidditigaf ﬁ@?oslflﬁ@nts%?ét }bqa%gé’ﬁ]tyi’e@éde (kS te accom%\ésgfd:%%% §¥q&t
epi t ope t agnghadil @udnbe B Bltdrioh enay Badideyfopaxainple.aut ﬂhwadélfl@n @i qrypulpstiftidan cat i on

using an anti-tag anti.body or. anothe Ok | " fatidd nds to
t he ep|2§ opBy Pg‘egor%vé?ﬁcgwsor%}g 1ne remdllles i~ tflét/ P& sf%@egée li‘uei%lt(?é gg‘ltisﬂéég)g%y:ég@ ti

ant i bodi essiag)e TheBy8 kmowwrid wqmeh@ rla%b'tOpth?db/rﬁmab@eq eonghyghangst & theiNg fegslne

l'y-h 0 \ 5 cted BRed dudie tHatA t
E)g?y%eplt Iséga(%{lcu &Qk%gfﬁkﬁéthg'tﬁégoﬁbéﬁd B hQQi ¥ pbiyﬁ pﬂhé’it ﬁr@-g’ﬂ:‘e zted biied fuot ag

8: 2159- 216@d@&%@ge}mam%@a@lw@ﬂwﬁ@i‘% %ldetSlFFél a@#@ i 8C7, 6E10, G4, B7 and 9EL0
anti bodi es ther gl gnd BXAR oBincRhsing thHuﬁhSéﬂ'o@-Ear@jﬂSﬂdlﬁe l“ﬂolﬂehasl’onﬂnecBV@g’?],ypeptlde

5:9610- 3616 (1908) 1 "and 1. FElnes, SLIR ST tbifall SSOMLALEIA RASDY (20

in the art, e.g., in WO 87/05330 published 11 September 1987, and in Aplin and Wriston, CRC Crit.
Rev. Biochem., pp. 259-306 (1981).

Removal of carbohydrate moieties present on the Bv8 polypeptide may be accomplished

chemically or enzymatically or by mutational substitution of codons encoding for amino acid
35  residues that serve as targets for glycosylation. Chemical deglycosylation techniques are known in
the art and described, for instance, by Hakimuddin, et al., Arch. Biochem. Biophys., 259:52 (1987)
and by Edge et al., Anal. Biochem., 118:131 (1981). Enzymatic cleavage of carbohydrate moieties
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20 (Paborsky et al., Protein Engineering, 3(6):547-553 (1990)). Qher tag
pol ypeptides include the Flag-peptide (Hopp et al., BioTechnol ogy,

6: 1204- 12%W@ (30a@B)) ; the KT3 epitope peptide (Martin et acrusereice,
255:192-194 (1992)); an a-tubulin epitope peptide (Skinner et al., J. Biol.
Chem, 266:15163-15166 (1991)); and the T7 gene 10 protein pepti de t ag
(Lutz-Fre cX.] rg?%:ﬂde%%ar%e achi&e@8y the Matol a Va@ﬁ@d)felﬁm andldgﬁgly‘gmd@g%'d%gbpd( 1990)) .
25 In an alt ative enbodlrret E%h rrerlc nol ecul e nmay conprise a

fusi on ofbyERb8talire ¢f 2la 188dt% a particular region of an

i munogl obul i nyofertyR obbwalleﬁmtodfﬁaastmhofBVtSNemmthSriEané the J{yp @%‘WCBU‘F&‘P 5
referred to as an_"I nmunoadhes H (684), dolpgoylent Higcdkc regi on
of an | g@ aBned of WrPHERSP lé/mtm)s %’Lbnglgttﬂy%#?g? h(t f oj 8 ?g;iy& ggglhesi n
desi grs co&tpo[yesyancpmebl1ﬂd1emgmn@©etrf@‘g11@N(Ss}°at@’l*Noﬁé %4 eg% é@%mr nwith the
hi nge and E nogl obul in heavy chain. Odinarily, when
prepari ng4§8)8‘{ﬁmﬁ9 56’2??%1%| neras for use.in.the b e[§q 1 pyeatd on,

nucl ei ¢ aci d Brdod dghByBGseRl inveryen s &30 ke efifeh 4t 'fly o nucleic acid
encodi ng {he N § GRS ehsedfd anbtmmﬁﬁ@lo@hmlpblﬂpewm amino dodErivF&equence,

however N'Term nal fusjons are al.so. po | 21 ¥t thk BvS Weih aftaesi ons
the encoded chinrase ieEbSHPSPHSPH HETRTICIYE 1gcﬁmﬁ-g¥speast funlct{V naj |y, 35

acti vgghi Egpl;l nmi fediZrvidds Girldpichpered whlch)fan whiptag GAECAh Y BRI yol?m

i mmunogl o heav ai.n LEb@ALS @riRdSot the Bh® ﬁmtmsmcaug of the
Fe porti offPiPe 58 o8 g‘frgl tplﬁfS%ﬁttﬁéLrg?él&rrrcrgblg tely N termpal gmgelag LCHL of
the heavy sedapimperagteddoros pftesBErmen PRylcreeleft Bite GF iRy ey Ry R FEP o
03/020892 FCT/ US @ tﬁZ Loitodd'Bg RESES 88 B5v|8tt@bélfeam whifithy af@mtyowrlﬁsaﬂﬁlade is
not criti cAéﬁ ar sites are we known and jay.be lﬁ)?éﬁgteglﬂdug or der
to optim zeing breanbr@ @gboslalor HetpyRerLa m]t“h@atﬁ’\{/&‘al minog! ob chimeras. In
some elrgboq;lgng%ﬂ%&ndés%d %&ﬁ%rdsmm&gﬁmbmd irelwelhimoen asthare %ﬁ’é%ﬁé‘&] QY-

nononmers, Ofr h r déﬁﬁms or
t et r aner s, hissigemey s 9,:39@/ }Psltlg’ﬁ?% ?&UP @q?%is\ﬁ%pgép%tﬂhgmqfé 1561}%"“ %E
enbodi Mentaitdag 1@@ gequent Mok ChIlidiol., 861 PHASNCOBD hithrus™t (o hud Ez% S al

portion of an 90]?%/ axgci %1%%%150%1& %ere%oh@vﬁcet%@%mmwgﬁ

ef fector fﬁc? I muno . bul i,n |t
is pOSSI bl 33&10361165(&9&5[% aehthp rfé’ffmééwleéh‘&ﬁ“ﬁ gli’@"%‘&%a&g))q (‘)inltstcéi 0 tlﬁﬁig Bv8

gt ontl usTRULP bral TR PP RARERS, 1°%) avage St oo mmmp}m gl

cheni cal | yFlag-gepiidgBomp1 % 2l Et—‘éfﬁ—ﬁ%‘—%eg ﬁ&f g%qﬁ’p-;g Vﬁtf €yéegﬁ(§|(n const ant

{ﬁg' ]9“ to hg @c%nceo,éstsamhwgusz)ﬁlaﬁ a&ulﬂgn @fim}mpepndm&m}; omﬁamseg in
e fusion. articularly rr JO0ProaCi

sequence |%6—6fll§k(§d15i® (tl?Pé))hf‘rﬁlgIBg&ié r}g ﬁaﬁl[ﬁ—e@ é&&% c}r% t(;ﬁtgghe HI,

hi nge, CH2nand GH&i ISAdenedons3of(1e99)l g& , 1g&, or 1 g&3 heavy chal n. The

precise site at whic fa ltlgecaqhsmnagmgvm@@ptu nal
site c&h be detI«E}F‘?r‘i‘lf‘?gﬁ%lﬁi emfboa fmﬁethee?g%g?%g%%dg?%agn& F o&}rrent s, the
Bv8- i munoghmbuglbtulic bi anwtazslalaneewlasfs@embmwg]a@hﬁu Fes %Yalenéf?ﬂn OE;%F? i | y as
hormo- di mer 2, f%cul (taﬁé [RIRE % as%n%rﬁlnbéﬁheshh)e&@h agsantbad bt mtinBglegbubi s wi | |
have known “URit ructures. A basic four chain structural unit is the form
in which Igﬁmlg@e and | gE

The simplest and most straightforward immunoadhesin design combines the binding

30  region(s) of the "adhesin" protein with the hinge and Fc regions of an immunoglobulin heavy chain.
Ordinarily, when preparing Bv8-immunoglobulin chimeras for use in the present invention, nucleic
acid encoding Bv8 will be fused C-terminally to nucleic acid encoding the N-terminus of an
immunoglobulin constant domain sequence, however N-terminal fusions are also possible.

Typically, in such fusions the encoded chimeric polypeptide will retain at least functionally

35  active hinge and CH2 and CH3 domains of the constant region of an immunoglobulin heavy chain.

Fusions are also made to the C-terminus of the Fc portion of a constant domain, or immediately N-

terminal to the CH1 of the heavy chain or the corresponding region of the light chain.
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20 exist. A four-unit is repeated in the higher nolecul ar weight

i munogl obulins; IgMgenerally exists as a pentaner of basic four-units
hel d t ogewoens/bysodi sul fi de bonds. |1gA globulin, and occasamedokr737gG
globulin, may also exist in multinmeric formin serum In the case of a

mul timer, each four-unit may be the same or different. Alternatively, the
Bv8 sequence Gap Reisd Hi 6l #18ch hehineen marmunmgérmbal,l fiartichlemigs awhalhlopve 25

l'i ght chain sequences such that an i NP B RGwd coBhIEr | C
heavy chaind ey boselicisddn ordemio ?ﬁt@“@m ack kgl %88 sequence i s fused to

the 3' engd;Rdra@n i nmunogl obul i n heavy chai n in each arm of an

i mmunogl obulin, either bet SN andihde %seﬁﬁﬁ&h@moﬁmeﬁebr\l\een t he
CH2 and CH3 dolﬁﬁ?‘ﬂ%e”%@ﬁ?ﬁew\é\ﬁﬁe(r:%vrlgg%?ﬁgts have been ret% d By, Hoogenboom et
al ., Ml . hetdrmau Rotho-muBiBer] QR bato@F 1y BIGNFs orIGRFEHETY I“’ise1 BreEd it ¥ %f an

i rmunogl| 02\,@29 light chain is not required in the inmunoadhesins of the
present i ‘on, an i nmmunogl obulin |i b ent.igi t her
coval ent |y assboirtfeerdenbedipns ﬂ?“’rﬁﬁﬁﬁ‘@’f‘%ﬁ ﬁc?‘?gﬁo tggkqer?él}ugo%‘g?on '

pol ypepti gchlorpgf ol gl%t)ayy@ﬁ B&ﬁg,ﬂir(lhe BU&om:luﬁl), fobraifficy ﬁeref%@srefunw ghébdi ng an

i mmunogl o Inlight chain i Wit Bl Ge NN Ccodi ng
t he Bv8-i immwogieBiiy ¢-& 1W8’&W?°@W§Fh ﬁ s%oﬁp%ﬁgsgoﬁigd%%on secreetzal og{ t he 35
hybri do hegynéagiiadish tand Bk &qlhdngd"l tHoglegdr Amarg pmfef@@y@@e%@qﬁtbpg}m%a €% to
provide an i munogl obul Lke, R ﬁQlemHﬁangc éﬁéﬂcﬁlﬁwsfdude}d i nked
i munogl oB P H SRR ﬂ%atlrﬁ?\p Yoh le%%: gg{ﬁy( airs. 03 1 20892 . 4o

PCT/ US02/ &mzuhe Wt hoidss sliiceabphaint mnstméegwe‘ﬁ&ﬁa]tl of adlﬁ 0%%‘8 NSt uct ur es
are, for exa E)bul % L8 &tk RustdnS-In Et’:}%ﬁ@ﬁlaﬂyﬁbﬁeﬁkd StbobhHiFht.i ths Bedlai®o Mar ch

1T

1989. In a preferre odi nent, the i nogl.obul i,n seays SUsedrsn the
const r uct |aeld sgfuertch fuﬁ%ﬁﬂhﬁi&%ﬂ‘?é@%“?‘i‘s&n@nc%‘édogﬂ? B SeR nvéﬁ??‘%?\:ﬁar e from an

| gG i nyu ncagllngigy(gp aﬂ 1R ANY2 Q,hegcn }ﬁmy&h:amtThe Hredionsi o, WhiklrtheHfupegris made is not

i mmunoadhesins, the use 0 @leobulln sequences is
pref erred Cﬂ%@%]l%ﬁhe %%Hté‘@ag%gggﬁr??‘lﬁ 3 b’?ﬁ[&%ﬂeggﬁn EH{% i mmn?adhes i,ns can
be purified efli sieamivbdimens, thenﬁy&lmmmlobﬂmtcbmﬁfaﬂafe Pﬁe%‘é?ﬂ gsgayitimer, an

pu{ji fi Catl |I !Roﬁgl\?g Fﬂ)} g,ﬁ%mo "éls € StetPh Q€ idn Ty Bthese hgé}hﬁclédciﬁlﬂﬁlhc}gldbﬁﬁrs WZH! hesatil e
nmealr um

er s ructural and functi ong rﬁeﬂ ! le?,’ and I
i mTunogl obwbwmsnishootigs. be bestmiSrddria FrigieH veh 5Je] ??5“% whiphyteby B0 8% %F ner
for a particul ar fo$ﬂun&tqngga@eqn@$memlg@ﬂaioreuﬂatrlvwrght Fenunexlatmphe [eM rendardl@3 hi nge
is |longer And nore exi

SO it gef, Aa n,Momai ns
that may resistsf &l aPEATEL AL P rfo‘ﬂru(%sefg“l’%@ t%ﬁtg‘%rotf useztldf éoﬁ o2y A %E%?lherﬂ
consi der atdc@ﬁloﬂﬁw ke g}b&hﬁnﬁa/y, aldogsi inmuitozdh 6sin Isseaye Iblﬂ‘eﬁa?la@rﬂf OHEOner s,
whereas Ig ﬁl’é pes A gnd L, gM may give rise to dimeric or
pent aner i @&t ﬁrc“lfrn@é’ E%aﬁg tVely, of the basic I'g honodinmer unit. For
Bv8 i mmunoadhesilrsates), tha 83 ﬁequenpmcambv@Sﬁﬁébi’tﬁ%ﬁl|116‘Hun°§]ﬁE“hT$‘e"iYPi§P%%1k| netic
proper é esl %?ala Fqu%lkl 9%&% fal Wﬁ&ﬁ&?fébmﬁﬂ%@hﬁrls%@ al@MmEMhaE@/ dhen@nmwareé
| mport £ g and Icgé%l a'« gl rLea ain in
hal f-1i vesIndhls @mbcdlawt the Ry ﬁeqf’l@c%lts f\Pséd pobehcpey an éff‘m‘:%’tg VARGt he
conpl enent .. gy %&@m %rﬁmﬁhégi&mame}the} |@4eaﬂamhlﬁ@tanamelm éaonmmpt mwn theand

| g& cant ment  act o reover,
ugl i klesl gd:g2 Iaﬁ‘%ﬁ}@o@?aﬁﬁ)t ”’E)lfaﬁﬁorisgu cl%rvg bER Ogtggtﬁ&?r{obﬁ%%% {eg%lcel‘lh/(lgs o\r/

neut r ophi | Bundbi,12€:1023G837 @94pt i mal for corrpl errent 20 activation, its in

Xin\(;?hg f-lite j\ﬁho%BP OXLIREE! ¥ GRCintdlinbdotfin LiRkG: Chderlis GG rE@OEY PEShe

immunoadhesins of the present invention, an immunoglobulin light chain might be present either
covalently associated to a Bv8-immunoglobulin heavy chain fusion polypeptide, or directly fused to
Bv8. In the former case, DNA encoding an immunoglobulin light chain is typically coexpressed
with the DNA encoding the Bv8-immunoglobulin heavy chain fusion protein. Upon secretion, the
35  hybrid heavy chain and the light chain will be covalently associated to provide an immunoglobulin-

like structure comprising two disulfide-linked immunoglobulin heavy chain-light chain pairs.
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i nportant consideration for imunoadhesins designed to be used as human
therapeutics is the nunber of allotypic variants of the particul ar

i sotype. Wwoaeanaewal , 1gGisotypes with fewer serol ogi cal IncTdesSoenedl

al l otypes are preferred. For exanple, 1g@ has only four serologically-
defined allotypic sites, two of which (@mand 2) are located in the Fc
region; 31\'1% on&uakicthasendRrSbl SSusd distutSareldor-dxample dgeosed in V. Soleblr ast
there are B ser ol ogl cal? -defined allotypes in 1gG3, all of which are in
the Fe r e oh8168AT psuehre¥aigh Bhese sites (GBnb, 11 and 21) have one

al L otype whi Clj aiseriRR e RBbIMAEE McdmmBmgbbulinreaysatee nel & the EEHEEEM Gty of a
y3 i mmunoadhesin is greater  .than thai o ' paadASs| diain \Wbdstint espect
to the pamewrgtdhesihf Bﬁlpﬁeﬁﬂ’ltimr‘{?n%gn ﬁrgg#ou Jrﬁlg?ﬁ%rr?hmggi, nt ig@' st _Upstream of
the 30 Cysi@i rFeshefantheurlndbganst theausebdirwman S 1 (g8 igRveg e SEPHEEh t he

two heavy. chains. |n a fr - Used id8si GOl ihbenaadans forbetiugfied
C-term nal® Rrgflgl?%uékor?aJ?rhagga%\%gQ%%%{SEngg% : e

. the nplecule is, placed direetly
upst r eam eficichily aodonebilized Proff éedﬂéft‘il’:té@StDR‘f‘I’-%’le@?ﬂgcg f5¢‘3 £ qglrﬁsgpé& Ell’:ll_ie((r}fgele
region. ngmﬁ?a% lss MRLNO SneSittint afb@evko rotiteh atraanalt and clugipneh meopesipy €5si on of
i mmunoadheSins are the same as those disclo 2] Ve W tdkidurgard to
Bv8. Bv8 immineslobdineshayld by éonrﬁ’a%r‘f ngl g%)ﬁ?}%?nggllg P@g@oﬁ%{a?{ugﬁ edIB by fusing
the CONA SEAMRRGRsEB&ORICOE. e cBrBlepie {gG3rhiten-if loagreandgnunilyPle BRI @R quence.
However, fusion_to, genomi c f oPBroptPI@ hhéiB Riesd t6 Ig51,
Gascoi gne accgpmgpate 12 5@%%%0%@1@@3@@5@; @{J"sﬁ{?&g« 9%!}%?2940 5(1%87 L Aruffo
et al., CalnbtheGbnl@0BerBiBbe valbEy\IRCGBMGIVIPSInERET PR PIHEFIT™ MIGEEY
Stamenkovic et al .. 2Gok ko B ti3Rsekd Afinchid 893eemerThentiate, espacyp, of BE usi on
requi res thEPHresénce o%MI regul atory seguences. foor, expression, GONAs
encodi ng lbg® Hedeyodimai Arikor$t BYE MPERIOHE %gﬁm%l% i'Sol"at ed aseg ‘on
publ i %egﬁﬁﬁ%lé‘dﬁﬁl@ﬁé ﬁr@;ﬂ%}tﬁm thé Efeatot Bctidey speafled ryohe Bplegiomarg impqs@Rt jsher al
bl ood 1y i

ocytes, by i di i ar. b |, GhaiQadveaskh@ld (PCR)
t echni quesvells Aﬂﬁ@%ﬂ?@sygg{%&ﬁiéﬁé aﬁﬁaé'egv‘é Oa}%g 1%6%3%%2??%5& the i ??rrunﬁadhesi n
are i nser tueghtivitink aRAERplEMEndsyatem piealifferat. VeG4 dres ndi aetivep pepicsner’ ddEants
expression_in the chosen host onfidh 164! §182bRA uhike IBEIMEGD @ves ol | s,
pRK5- basecfl&?gft?%ﬁyswe ’%&5 ﬁta‘i"i*‘pr;é{“elgﬁ%d,‘é“c"éﬁtl ; gé{ 361- 370 ugﬁlggo%é) and CDVE- based
vectors (Seetho Matcepters o8 20n@UQea 1089y Jeugenkilh e Whileld 3 PHRMRY AR “OFBE  on can
be cregted by . I QDY NG LNSiEX hRoERAGMSNRE Shiltesee bihihigGdesipgnedapibrict i on
codons™usi ng of)l’gon_uc eoti de-directed 10gn(éI§I ehi On§|a gﬁj&ﬁg@&g&h&s(igq{el er et
al ., Nucl eimpopssi gensidergtion fop ingaugoadpesis Spsisned fo,pe 8¢ 4F ™ ure, 337:525-531
(1989)). Syntbebi alddyideduek eotictpsicann ibepas dd geierelwisf cbotense ithaferer s

conpl enentary . to the sequence on_.eith I 0 he,sd881 £,60 sdrdlbtsdalin;
ideal ly, t%§ @I%F%d%’@e‘fﬁlf%@“rrw s?.referrﬁg 't goﬁg%a%@é’fig,d%%& tglcr?ni (squeés'g;(?a% be
used t O j Oddfinédalotypld spar tve @iwhichdG ket aee Topaiddrin the Frireairramd %5 5F 851 at e
vector, 15 _The. choi ce .of host i NEerd QE 11 REOIEXRN &S h N1 6d/pBUBIgG3,

i mno%\%he%ﬁeﬁgllaéﬁserho sf@?ﬁ?%%a gﬁlcént %’ e>1<pr essi on(%\)% }fo%m Anotglgrauo .

consi der at albef wich 4re o Bntesion shobier Af esasiesdCrmydil PBY 2UNRTS 975

quanti ti eswﬁifcfl %r}xoffiﬁﬁhtﬁggem&p@h\ﬁ,@tﬂe RfentiflaRmugdpenitityar s fy2 ihmonadhediors gesrtenpl e,

t he adenovirus El A- transforpmed 293 human enbryonic kidney cell |ine can be
t r ansf ect ethar thaip p Bhi1gogRPHHRKS- based vectors by a nodification of the
cal ci um phosphatvenh fep&ed thepachbionmahdglailgnt vbaiTninmopaiees isqusp orsEsgst @/<8s on.
CD\VB- b%a edc}\//stee%;[es(? gtsthg ﬁgget%l%t H% %etd(i)sultﬁ'&«g@o%tlse&tcwe%e CE\% llleﬁvymﬁaiﬁb €n @Eﬁ&xeﬂﬁ%t ran

net hod

used design, the codon for the C-terminal residue of the Bv8 part of the molecule is placed directly
upstream of the codons for the sequence DKTHTCPPCP of the IgG1 hinge region.

The general methods suitable for the construction and expression of immunoadhesins are

the same as those disclosed hereinabove with regard to Bv8. Bv8 immunoadhesing are most

35  conveniently constructed by fusing the cDNA sequence encoding the Bv8 portion in-frame to an Ig

cDNA sequence. However, fusion to genomic Ig fragments can also be used (see, e.g., Gascoigne

et al, Proc. Natl. Acad. Sci. USA, 84:2936-2940 (1987); Aruffo et al., Cell, 61:1303-1313
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(Aruffo et al., Cell, 61:1303-1313 (1990); Zettneissl et al., DNA Cell

Biol. US, 9:347-353 (1990)). |If larger anmounts of protein are desired, the
i rmunoadhwei 03/0ce892 be expressed after stable transfection rfT/esokeziricel |

| i ne. For exanple, a pRIC5-based vector can be introduced into Chinese
hanster ovary (CHO cells in the presence of an additional plasm d encoding
di hydr of 0'(1?563 §t§m&ﬁ<9H9Teza§ze dPHER)1 38 004 g3 B mha@nﬁmeapsbﬁfwen tequiG4¥® O ones

resi stant can be sel ect ed in cult RRESHER § ok gyvn in
the pr esem?éen@fOfllﬁé?gé]é@%ij’qﬂleé?ﬁél%reél?m%ﬁf‘—'l? i éﬁncf’ ggge 1 E‘%'tscr exate, clones

are sel ect &ty b vahdofhed bid Bl ﬁﬁlﬁxﬁhe@fsqu@xnefrm pPN4 1@rﬂ@eﬂ¢eﬁgedtfw@ PIEROAN

i mmunoadhesin sequ Lhe. SRTcgaRLal Ns a
hydr ophob1’Er111111%"2“;1%’3%‘?"(Cal 13@’@%&%%’8 hlybr Zaholgl-%gby #lzrqu i EHM%QQJ’(@ b ml

nus, is |i
processed tag dms;e@ eiebdiok thy BvRend feanss elcthe dme@mdélesmrﬂé ﬂwteg)&lb?g& St S‘E P bf

Ihgrsr}['l noggrﬁ) s \\Ile\:ncttmh thqp fh?ec%o(gﬁél% Sirksdieh W @% él%éénrlﬁﬁwdlle LRt Grredsyios ui t ed

conponents_such may be
provi ded bl}arrm@hftnaqeﬁs mﬁgﬁmd vestorh (Askall b e Q?Z(i %33317 é h@@%c& Cé%@gg%gggl
1987, supra,, Mgdh vdireal 329:890 (1989)Pban, bebiked5ake BBGBJun(tlb@ 98) pe created by

| munoadhési ns ‘can be conveni ent | t haQred-gecaphy. The
sui t abi | i trymov3® thsrexip ﬁfﬂ%‘i“ﬁesﬁet?i@mé% %f’lgried Ty m?)éo andhsgH O\g%&s on the species

and i s@f ynﬁleﬁcfnalt 1|ﬁ@taga%§ur(@gllldatauhli iVuEleic Adzdnﬂﬁén 110h?é¥7 (1§8?t)>s@ﬂ’°1i1 & $h & ner a.

>F/)r2 ?t g:_ n yﬁ‘ 3{%23%563 ) Kgﬁg)% .?)Eﬁq% 1@&%‘3}{1& Gesﬁsgcis id m&h éﬁ&ﬁhaﬁﬂ&ﬁdlplcﬁhﬂmw man yl,

. mrun‘(i;y Met h. 3%9438
(1983)).  todde WONEBLOR08TE: @@E/MS@EZﬂW@l“thﬁ}notl@F A5E ¥ dBiteded™ for al |
nmouse i sot ! £s&3a8 Soirhe 8o partEMBEE dholeclie thBhihe wih 2B
(1986)). T% emau%ﬂﬂ;&tﬁéec\aﬂ?{%ﬁc%ﬂh% af fi ?lol ty Ilgljamd is attached is nost often
agar ose, lapproptiateevectormat ri ces are avail able. Mechanically stable natrices
such ags contr olfnedhdaQre h(gslt asBISin® For tHR@kptéssibty s dinmumypiichiendeprds mPPHWIf or

faster flow rates and shorter ssing 1 aghinie¥ad with
agar ose. THe “WEHET 1°6HS Wheb?ﬁﬁﬁ%*’g‘ ELl rﬁlrﬁuog%aéﬁ%%&n&%s Qemé%r ot eI% Aor G

affinity gahtim ofdnecatibe tpddectd eyt tiansdny trinpfeetivas. c Helr el e pdesovgps £Hy Fe

domai n; that speci can ehyransym RO Rl
ligand is Eﬁé@@?‘?d 2%?%11%115%1&%89 ale gg%ﬁélglgras %?IEESE?L g%l ﬁa}{}V;’lcondlaﬁ%oned

cul ture fl uicthrs ©ne nohidisication i $si %ﬁlufre@hoﬁﬂhéte Frethofniei PRSMPERAEET” f or

2 Iu nrzaz I gé} od ”lep s'IlJn,e DN Ehse e '391 lﬁ@&@@d ﬂ'réﬁsffe& [COBrcallsiynhe DR AE-damawhethod

ative to an anti s
i munoadhe§imffed il Heellefls 363 éﬂ@l@f%é a‘ft@ﬁlsgle %mﬁNF fC ee{ééﬁozlzé.glga'm%@q?P Nbove
3.0), or ig ﬁrg&e!ﬂhé@ks ofPHotelaf ﬁrerdeﬁﬁm,t i tinmgneadirsih cay b@hfameﬁ@bﬁfﬁefsﬁﬂrbﬂe Th| s

affinity chromatogra & efdleal | on
that is >0B95eHe8 of de?%f‘ilr%ﬁ‘? h %fex‘%nﬁj X apr(?P%gd Er%gﬁggggﬁlggeh o g)é;?ce of ,

or in addi hirgser tovary aCHONicts inche prestnoy paph pdditpuply plesalidh epeodipe @h@’?fo 9 fy

i munogdhesi n 9. | @bdeY resib@ntt® GATd dab BelicBBtell t
t hi oph? i ¢ gaTse Lro %%g?oglp%%(r%%?g%g%ghet al .. Anal (% oche ’mjﬂg 217- 226

(1986)) anduliurenchist i asgs st HIOVBhE| BE PIEHICH ALt BYFHEPEYSTA Ovid & al
J. Dairy SGleotrexdtd; J}Jré@ar%%@l@cte{dl&&&)@h thé AUERALT gsk cbpﬁes&quingdhee@HFRu@Wever

t heir behavior on ion exch l_u i.S d|c ated no
i soel ect ri enpyOpEsn B‘iﬂt‘engﬁsslﬁ) (an lﬁg{;ml? 85 iR het51H Sontams 2 féjd}’o f?&fnct 1@%@:{

mol ecul es  dat@erc®att i -teriigYR s itkelyad b proceR0d bifd dested byithe ttfh@fePtﬁ‘irﬁﬂ%aah%m ns
can be Wid eXprEI:sgiB % grrlm('funoajlr e s \17191 &1%@&1&%%@§ nﬁ{r réqlﬁﬁe uniquely suited host

cells; for example, components such as light chain or J chain may be provided by certain myeloma

£y

or hybridoma cell hosts (Gascoigne et al., 1987, supra, Martin et al., J. Virol., 67:3561-3568
(1993)).

Immunoadhesins can be conveniently purified by affinity chromatography. The suitability

35  of protein A as an affinity ligand depends on the species and isotype of the immunoglobulin Fc

domain that is used in the chimera. Protein A can be used to purify immunoadhesins that are based

on human 71, y2, or y4 heavy chains (Lindmark et al., J. Immunol. Meth., 62:1-13 (1983)).
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present invention may conbi ne a Bv8 domain and a domain, such as a domain
fromanother gromh factor. For bispecific nolecules, trinmeric nolecules,
conposed w @/ebsveri ¢ anti body heavy chain in one arm amtTarsmbi2neni c
ant i body heavy chain-light chain pair in the other armof their antibody-

| i ke structure are advantageous, due to ease of purification. In contrast
to anti boﬂxteﬁ%@@%eg&qel%éd faugqﬁafgagoweamdtfbxamahwsmmr floEMBRS.5r186lict i on of

bi speci fic 1 nmunoadhesi ns, mi, Xt ur tetupbmEs, cells
t r ansf ect &d5 @WioBH). nThe e tﬁd’\'héfh E‘g%‘ﬁés ?hgée%c %S?Snfée%o At neric

i mmunoadhggiifs Shb USHIGR. per:Hﬁle:aﬂy Ntk umetriods oxh yast BEERlGp PAE USRS Tand

purification of the sire o X d-AbeR smﬁg)ﬂﬁ@s@mdl ngly
easi er. @OﬁFtEﬁ%dHW&ﬁn%?ﬁ%l {O t%%%{‘{%rlg?stgﬁﬂ%g lj)gét rglgof Bv8. activity 30

The pres emnekrdfaivvatmtagmsearmoahmmnﬁmb@élsg rrarpEeRadlspin SLPRERNG ESHB8URds to
identify t hoseare 1(:hc‘cat l%fb}gﬁe SRNABES U e BE déTRMIE tRE B) iBgh@Es alabsqtymet y of

Bv8 (agonf@‘ﬂ%‘} ent” tthe effect of Bv8 ant ago Qni sts
and ant agGmemlls,\Elreeﬂalp?,@elﬂéﬂ’d@qﬂséhosﬁlbeﬁ’§le§\}’§“ Wé(?ﬁ(fuést or %t%@n}%@ﬁ?ﬁg}g assays

for ant agopi st f#ﬁicf U@ne%ﬁélﬂ@tn@ Jeabir€ofdRmugheltsibois itige fieri uynae phpelaedss: thhat  bi nd

or conplex wt pti des I @ st 1t
i nteracti bindigg CMW\ﬁ?rth‘Pt%rt ﬁé ARG 1mmls'%e rteﬁ“%? hrmn%éd% O?th I ol 0253951 e

scr eenp Ng pSARl ilnmiiEaeiesih € Hmﬁichaﬂbeelmthbelta@m deidie p%(ata‘& ﬁboazg 3 @&/Sf 2861t s or

antagoni sts and thus to I/ deviy SEbmb Rtep 33 desultth ecul es
may i ncl u@8 WEEPRPPpe 86’81%%&”%@%#{ lﬁrlgs Boul o5, ’“ﬁ?ﬂ%%g/ 020892

PCT/ US02/ Zﬁﬁi{doadmympmmmlonmtga?ﬂS% B¢ i nor gani c corrpounds and pepti des.
However, smal | d@} ?r%’cl‘i)&slq{o@nt@%a%@%ﬁﬂbe uieB V€ MlabO B, aor en redditién i, 2EWITY 0 t hese

forms. Extensive raries of small nolecules are LY sidMad | abl e
and a wi dehwaniogeyyeh PeidmP<r St PHEY MRHSAHTH ]ﬁlm% o@?ﬁ%&gé gé(}:lr een t %se

ol ecqlses b Qhtitolli€s 1ndt§§btﬁl&dgeﬂ1(éhﬂohﬁhﬁ>gtaph5 (H.atnlméndaztcé Bu@. aljorlicyt 16?21£r’?t29g0n| st

smal nol eCUfleS ar e pre erab sgy Db Sal | OVVS
for t he r dpI&d)i a8 iropilized; r(t}ﬁal lg%t iy B NiiniRE r33: A

dulators of Bv8 act@ﬁ%
exanpl e of71.1366 V6an 98H% ay corsraatqoarmbmeﬂ, Ipwm@&ihﬁ“b?hﬁ&%‘g’ g8 ShAnGH th
ability Ofls tg{%glﬁandln?yabey %11‘ fsgegfé‘&r% 1}091’(8 Bitndo 60 23nBYSdib&ie Rt Mby bxGst iRt Ur ed

I n anot her In8t,° y of candidate nolecules to interfere with
Bv8 bi ndi ngoltmlcadBy@theiedaptrgmatis. measured. 10 In a preferred enbodi ment,

smal | jyol ecul e By & a9QD Shho@fh8sidsd8bd hide dispyyifit N&huis, thbirhmgnpadhesinsif tec  one
or nore of the biol ogi cal activities of

cuI es
are scr eenmekentfiryiention aiey copieiaRys FW?‘%HG&?OB?I%ISF“T}@ P %Aﬁl?fé (ﬁ %el
cell's, to prematengedss Aakdiiak, teaérde nddeviksy edmpogd of dé@nfrrwblé%boﬁhh@%%’lnes 2

and3be|owor to i nduce. a nesi EXASMhe® oAtideey-ow. I n
anot her enB&as Mg aCLr?ﬁPI ar’?gtf(agﬁ?avygl\%ll ﬁttcgggﬁ?l[nlsl?g&adrt%rl dentifie ? thelr

abi ity tOlikelrubtdiabi ddvorecos, dworte east of marifiskiisnodh capiragiclo; P adEgroge:

Thus andi dat e ofol! dn oWbitdRciBY 8nmddeednbiif agick atodae tai VI ty
of tha2 v8ql1agr°fnﬁs t%‘%rg)g 2 dﬂsfopglggpgdghgn%gdlln%mt thn(; ﬁgl I |1t('¥lam:0f1a §v8 to

stinul ate eidot bk s ?euE)FfmeeF%‘F with Bileicgcif §ro8PRE RS F°% B eXam

described | SHIEL, rﬁstrué%ure bRd@s @Erhﬁﬁre entgdirentledutes, aabpirificytioobf thi éeSBVl8 to
pronot e en elial cell survival f determ ned, for exanple as described
in Exanpl ePIBdUCAfr%ngd‘t}ﬁtHreI%COFESB?ﬁqll\gyeﬁmés an ant agoni st where the 20

bi ol ogi cal actiyity mépaBu andidemtfichiioh efinodulators of Bv8 activity

30 The present invention also encompasses methods of screening compounds to identify those
that mimic or erthance one or more biological activity of Bv8 (agonists) or prefent the effect of Bv8
(antagonists). Bv8 agonists and antagonists are also referred to as Bv8 modulators. Screening
assays for antagonist drug candidates are designed to identify compounds that bind or complex with
Bv8 polypeptides, or otherwise interfere with the interaction of Bv8 with other cellular proteins.

35 a. Small molecule screening

Small molecules may have the ability to act as Bv8 agonists or antagonists and thus to be

therapeutically useful. Such small molecules may include naturally occurring small molecules,
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Compounds identified as Bv8 agonists or antagoni sts may be used in the

nmet hods of the present invention. For exanple Bv8 antagoni sts nmay be used

to treat wano@osob. Preparation and identification of agoma@usekidodi es

Agoni st human and non- human pol ycl onal and nonocl onal anti bodi es (including

25 humani zed forns of non-human nonocl onal anti bodies) which mmc the

bi ol ogi Caéyﬁ@i}%%ééni(ﬁ)ﬁ' ir%tgava&n@nﬂs ahd@ptdnt Hopdvat, erdall molmfs prtbe fment

i nvention,” These include am nq acid sequ : ' Y eQsybahion

vari ants BNeptipy g@ﬁ%ﬂt@tegfc’ gl?f‘f"%‘%i g’%‘?m%%ﬁ%%gS\A?é%%ﬁlitloaﬁgggf or %\Jﬁ he p ygducti on

of such antigogdidesviantiithef selyeeteiveh kodwiaig dle 2t to §EET ey Belosyies f ﬁ{ﬁn in

the art and. are hriefly described below 30 (i) Polyclonal antibodies

Met hods of “pY aﬁngfyng pol ycl onal antibodies are known in .%htef grd., ;Pol ycl onal

ant i bosli es canCartigtate Z4v8 agonish omaniagafE M2} FPleaYes s RCTeRR)Y SfpRitSH gk oo

I nj ecti Ongss%f thﬁqué)v@mile(zjﬂ}aﬁgid@xgﬁﬂiﬁoﬁmﬂ)otehtﬁal md@sdtdredk,Bva actady. uvasremp®ppi cal | vy,
g an

the i mmuni zi'ng agent /or adjuvant will be_ inject i RgER), by
mul tipl e subenrssAesEProFmPRLFRYRINE BT T ﬂé%g;lﬂ(;)e%gs%fj tcghr(r%igt% tgnec{%s eful to

conj ugat e {8, 3T sFPloZ is HEkaEAN tin ootieer pravtpés, thelahitnoftcandidsts MAaAYFMi ¢ in
t he manmmal bei ng i ni zed, ch : al bum n, or soybean trypsin

i nhi bi tor .mt‘Eﬁeé"n‘ﬁ‘Iﬂb%%nd%? avlrétr%ceﬁﬁrﬁﬁ%%{gabe enpl oyed | n&%u%e. Freund' s
conpl ape adj uvani pefetedBhboFDivnt, sl Wireol/RySegstspreiienidiod by, Bigy abiity t©

(ii1)Mnocl anal anti badi 06 L OR&es §08J3D Ol &EmPEY¥mAIE moBEles Ut sagertefie
hybridoma‘Wg’fchoéla0??1?r§t°k§lgg%/fr3?1gagda&b = et

T be y _Kohler et al. ur.e, . (1975),
or may be foitier 4ylity teciodviot prakiferatiazet grdohsipd oglly t%Pm}?a%%tthek% ."elﬁ,?%l‘ga?’g“é?) .5
I'n the hyhyidoms, BBLRRE: AR 3FeMF@r BlindatdBEiognpisppritatied rosempla# bEPY. such as
a hanster or nacaque npnkey, iﬁ i Ei}%%dan%s nps%ra?é I&%R%‘é?bgﬂéﬁraiaﬂ%ﬂtoto
elicit |ynphocy erothengnbadpeshiu 8B LTOIETE S CaPabi e of - produci ng anti bodi es
that wisl | iSREChid &akdy/ ofahdlolbgical heivipeotfchvs. heds fandiditerpamioptst i gpptacted

Al ternati Ve'lt%vélt ﬁ?ﬁg 181@%/{[% gctir\}rl%yofg? ﬂmgf{gllzagsg?séﬁl}{ b BhodidBM RRGYNiESrthen are

fused with" usi’ng ae'swt fusing agent, such,a]?
pol yet hy| eme tgbyragite etdothélat erll @rdifjmtion srgtoaangd. Poeempairh goscish SLFEHRIC

Anti bodi es; Princi i hGE> BIRR 10Q3ndofnleacEnueiverie 88ermi®86) ) .
The hybri dZOrrIwrsia%og?efglkﬁﬁl?%ggﬁlggbgg}tegﬁar% seeggféld a 3 r.0WnN inla S%‘iwh%gltﬁ%
t,

cul ture neld emmpleats degsribidain FBPYPIE 3 tAa PHEPOBRE!S 1R &S S0 BEPERCE S

i nhi bigg t h[?dg%&%éﬁv@;o@%m&iﬁﬂﬂite@f the unfused, parental myeloma cells. For
exanple, if the parental nyelopg cells |ack the X b 26

guani ne phosphdrqRIERs KFP“%EF% s %go’(’llg-rlwi?aln% ?nlgﬁﬁ%ﬁy{gﬁ(ﬂeﬂ%ﬁ?t tre medi um f or

the hybri dgeRs: idbntiopFeaakinyplakisianiagolstsdey hy pokrieHiomes: ani nopt erin, and

t hym di ne (HAT nedium), c¢ondifions.: af o WAl Sh e ogieoW h of
HGPRT- defi ci ent cel :%S i ssbf)e g’&é%t%gf&%?gétgﬁ\rggégngel or?a cel | §.are 1gjlh.ose t hat
fuse efficient|ygonsuppont 28d aloh-suhingRolydens] angrepadeneh i Eredish PEBEYIE by t he

sel ected ant i Body koSG Ak $lohSolon@NeliRkiRs) SRS dilnitahd Kolagie giopenieslch as
HAT nmedi um Anong these, preferred . cell Lines ar

lines, 20 But#e as sqrsawlagdin heresrrt e%}ta%ﬁkesaﬁﬁlum @ll-lc’limerrstgﬂs{éée?‘%ﬁnmf&gl o
avai | abl e {1kt vafink ahdSdginkitt 6f antibodies. General techniques for the production of such
antibodies and the selection of agonist antibodies are known in the art and are briefly described
below.
30 (i) Polyclonal antibodies
Methods of preparing polyclonal antibodies are known in the art. Polyclonal antibodies can
be raised in a mammal, for example, by one or more injections of an immunizing agent and, if
desired, an adjuvant. Typically, the immunizing agent and/or adjuvant will be injected in the
mammal by multiple subcutaneous or intraperitoneal injections. It may be useful to conjugate the
35  immunizing agent to a protein known to be immunogenic in the mammal being immunized, such as
serum albumin, or soybean trypsin inhibitor. Examples of adjuvants that may be employed include

Freund's complete adjuvant and MPL-TDM.
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Cell Distribution Center, San Diego, California USA and SP-2 or

X63- Ag8-653 cells available fromthe Anmerican Type Culture Collection,
Rockvi | | ewavisrogésamd USA. Hurman myel oma and nouse- human het@avuswetom cel |
|l i nes al so have been described for the production of human nonocl onal
anti bodi es (Kozbor, J. Immunol., 133:3001 (1984); Brodeur et al.,

Monocl onal Zé)ﬁg%blp&g%ﬂgmguctl on Technl ques and Applications, pp. 51-63,

Marcel Dekker’, Inc., New York, 4 bri doma
cel I's are growergcios! gatbediey mF%rb g?j)t]%!?% gﬁ% ha’Fn&mqegéthﬁrg aélgglutr?gbhog?/es

directed pgairRsi m@,eazstsmgg(1975§>rcﬁfreybsbhgdebyweormmvdi%A§}§@e45f(V i Pajenb

nonocl onal_ ant.i bogl es produced by hybridoma cells is determ ned by
|rmunopreETP 8t5’t5? nm or by 30 an in vitro binding assa uch as

radi oi FTTUNOas Sy HRbiorermeadivdyareous; ailedyr (ATARYEBSLTHE 150 2 ROVE F sp) . The
bi nding affinity nal Tdbs@@&éﬁtcc&qmtl i noc@ﬂeamlp@dudwr@tet erm ned
by the SEAFEHA d&% ?’h%?@éﬁ&gg LI\/unsagﬁv'aet al YR chem. . algza

(1980) . Atdpelle thdmﬁﬁnfdﬁéﬁlF%thﬁr"éu sregifieally odd 19 ﬁ’ﬁtproﬁem dice” an diés of the

desi red Sg.gcgrln{tfvgﬂyt }ﬂfmph&‘?te@-fn{a'y et Mnnuﬁadi/ or viaat | Minipjiocytehdhepedrd Suspdhyvithe

subcl oned lur es - b &ﬁt hods
( Godi ng, Wﬂ]é@ﬁ eﬁ%larmﬂrﬁ ﬁu}ﬁ%’iﬁ fé%“ aﬁ?ri af’ B%}%gﬁcf%%&tl ?‘%:Ifé’ §5% %
(Academi C (B MolRBRY nriddics. éﬂmlnaplemnti ﬁrc@tzmm@ 03r(Apadpaic gﬁi’? i ncl ude,

for ex arfpl e, Dﬁ[@{p}yg%%a Ceuﬁ\/\f‘%s%%‘/gggﬂgﬁ&%efgﬁw 27530 kble BRMe 1@tk fmdi um I n

addition, the rown in vivo as asmtetg Ill.ygsgcrlsm an
ani mal . Tm&f@nﬂgocdnamlonam nb@chuwngeéé}raéﬂ@ti’ltﬁg}e ERE AT RY B B abl y

separated fro tgm%}gﬁ) GUlst b S xR, Uilhe p@i%ﬁ'thltrﬁﬁlomaldblﬂ laclaltheieezynnahjmpxmwentl onal
i munogl o1 't

i'cation procedures tein
A- Sephar O%anmmpwkvlbaﬁ’émﬁsﬁmé% S ] rfg%i:\@ gk %W%uelnéeg ﬁ Ihgmd%%
di al ysjss tﬁ{waﬂ{r tvilﬂh@lyde%%&ﬁﬁﬁﬁlﬁ& ﬁ@iﬁﬂyerm%ﬂ@ﬁm (H@Ttnhpélumb Ng@pt@n%_mnder

antibodi es’i's Teadi| % an d; ever;tccfd usi ng conventional procedures
(e.g., by ‘ﬂ%‘ihﬁ]@e%‘l"’i’t%%@?% ‘?H’@nﬁgﬁs are capabl e of b| ndi n
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heavy and l'i gh n_const ant . QRUSmBAIr 1| ne
sequences, MRF Fﬂllrgaél letegqiyelgma celbgnes a SN&%‘! no'&gl gegg“rggé fidr nﬁegs}wog T8 8?1 (1984)

or by covainern{rclloyal j aiitnidieg (Kozbbhe immamabgl BHAPY h198®ocﬁr?f’§urs%‘q‘der%‘@0%{?’l“[ or part
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manner ; ant’'i bodi es are prepared that have the
bi ndi ng spE8é#MDi.city of a Bv8 agonist nonocl onal anti body described herein.

20 Chineric or Ryhfd dedith ibedicshyridaa ey e gprepaisedsadyal for produdion m§ known
met hods | nmonoclonal antibodies directed against the antigen. Preferably, the binding specificity of
monoclonal antibodies produced by hybridoma cells is determined by immunoprecipitation or by
30  an in vitro binding assay, such as radioimmunoassay (RIA) or enzyme-linked immunoabsorbent
assay (ELISA).
The binding affinity of the monoclonal antlbody can, for example, be determined by the

Scatchard analysis of Munson et al., Anal. Biochem., 107:220 (1980).
After hybridoma cells are identified that produce antibodies of the desired specificity,

35  affinity, and/or activity, the cells may be subcloned by limiting dilution procedures and grown by
standard methods (Goding, Monoclonal Antibodies: Principles and Practice, pp.59-103
(Academic Press, 1986)). Suitable culture media for this purpose include, for example, DMEM or
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synthetic protein chem stry, including those involving crosslinking agents.
For exanple, inmunotoxins nay be constructed using a disulfide exchange
reacti on wo dso2092mi ng a thi oether bond. Exanples of sui trda/esoceazgents for
this purpose include imnothiolate and nethyl-4- nercaptobutyrimdate. 25
Reconbi nant production of antibodies will be described in nore detai
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anti gen(s) jmnRod6R Byesk cohsmrugecnesir@l 3, difulfiele @@Rarrg@s¢adm:esorévzvéormmgeac@09th@£5 and

nost substantially jn in infl e D RiRdidbe af@mefiyrd-her
details setng) SEX"‘“’QL%IO ngﬁ%% e ar” ﬁfog B‘%‘ﬁgéhﬁ%ﬁf filed 21 August 192,
whi ch i s ameo#kdbutyahidan-i n-part of application Serial No. 07/715, 272 filed

14 Jung. 1991. ﬁ&ldf%ﬁ;’o&@sxﬁ%@&b HBOE hRRAlaantiblodi es can be made
by thef%ybrl dR‘gcorn mhhg%@uc Human nyel ona 28 and nouse- human het er onyel ona

cell lines for filie phoduedi“stoE human nonocl onal antibodies have been

described, for @8&1@1‘1@}1 &, hub¥ni#azbody Jas dnb Bi MbkE @nino k33, res3WExl in(rdddS4)into dn d

Br r l.
odeur, e%‘rog a non-human source. These non-human amino acid residues are often referred to as "import”

residues, which are typically taken from an "import" variable domain. Humanization can be

30  essentially performed following the method of Winter and co-workers (Jones et al., Nature,

321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al., Science,

239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the corresponding
sequences of a human antibody.

Accordingly, such "humanized" antibodies are chimeric antibodies (Cabilly, supra),

35  wherein substantially less than an intact human variable domain has been substituted by the

corresponding sequence from a non-human species. In practice, humanized antibodies are typically



Monocl onal Anti body Production Techni ques and Applications, pages 51-63
(Marcel Dekker, Inc., New York, 1987). It is now possible to produce
transgeni woansiozed9s (e.g. mce) that are capable, upon 25 Ramusw22t710n, of
producing a repertoire of human antibodies in the absence of endogenous
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i munogl obul | nIt g;elﬂlgo@mrtaat aitfbodiesce hymenizedivi retentiomef g iy Fr the@® i n t he
producti on of nt i bod| (o) t akdi &. prédeeed rﬁbt}g)d
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Genetics 1o 1467 %ér?a t raﬁl%hactsh@%g s &19@ﬁs1dnﬁllpxﬁ6&éﬁdafttﬁbepat®€ahmd hlgx}amzahd have

gener at ed® RN sgeni c m ce designated as t. when
chal | engeekquesicesh Tarse dimensipopl mpunrgiogy! E‘§n(ﬁlfg‘1§ AreSPTPRY avalfla%pl)a% %u e Emilid

ant i bodi e§,6 Thii%d MR theashi @YBGteDytogandTrk innelai36 which ékystwtfq od @Plam@éﬁd%e hunan

heavy chain and 1] ight chain | ¢ into |8t dbkP seq@@id@genous
JH segnentiregsdigesiopt oaloggeR. far entggr?%gtgégc%rpd% 'Bor s&l ozosqu of _human

heavy joch %&s{:‘iedn@&bﬁh&e BikdyR pmltaqapky@x phtae Btely 1616 oVt greides 0 be APFHPRERH and JH

reglons and t e diff SC e e&&ﬁyHﬁ@@h&%é&&dmmgmﬁmant
regi ons (X 66’”%1“{\ e)%)nmu%oﬁc?%mn a é%r %?rtgg‘ér% ggg@of hunBn i S cu%c{:egnagléu ni ng

32 Vic gemaﬁl;daﬂzl iomusegiobeit & ‘aﬁﬁltaént@éfheén thigh B {if 16‘86‘1%§”p oduced 1 n these

m ce closely, resemp %% odB@bus %ﬁdaﬁ:hpbﬂ? seqlABREShd: hedkdired @8ipalytcbaradtanisticustichg gene
rearrangenenP asse

rtoire.. The
pr ef er ent iaafricipases pﬂf@%%ﬂthﬁﬁ?@?t aé&.%f&ﬁjb RGeSt %nl%réfra? the li {Qggd(f gﬁre? {r%ﬁlyl n
endoggRous, g dnolHsHSGHRIN idviiedd Rr @nentisg gﬁrgen bizding. arfige rﬁtartht:r fqtpils rhee Muti ne

| ocus. Alternatively h e y f.f eltiVuaBén-Rlpast Rt ure
348: 552- 558} (%‘9‘9‘0??“"‘1:&@ %%3@5%1[ &/Ztl %ﬁ u%%/ﬁg%tl E(glcil es nanollmantl body
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EEGICP P : ?(Ee tar%%?gierasl 1%%}%81 ?geMahéqggt §e|e e.g. ‘]Jako{y(QJns eﬁ&lob’roczzrzﬁ 9844 397 UsiB1), or

2551-255 (1993); Jakobovits et al., Nature 362, 255-258 (1993).

Mendez et al. (Nature Genetics 15:146-156 (1997)) have further improved the technology
and have generated a line of transgenic mice designated as "Xenomouse II" that, when challenged
with an antigen, generates high affinity fully human antibodies. This was achieved by germ-line

35  integration of megabase human heavy chain and light chain loci into mice with deletion into

endogenous Ji; segment as described above. The Xenomouse II harbors 1,020 kb of human heavy

chain locus containing approximately 66 Vy genes, complete Dy and Ju regions and three different
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12: 725-734 (1993). In a natural inmune response, antibody genes accunul ate
mutations at a high rate (somatic hypernutation). Sone of the changes

i nt r oducewom3liokossonf er hi gher affinity, and B cells di splryivs2/27571

hi gh-affinity surface i mmunogl obulin are preferentially replicated and 25
differentiated duri ng subsequent antigen challenge. This natural process
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wWith repertoires of naturall ceurr var ERELERIiK efbe@busy domai n
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known as rar has been desc% uxo ;tﬂenr house
et al., Nue hsedAmpdsluResumazlanm@@s m@t@wgfsagme&tﬁ&l Y{¥Re TP G AL a high

affinity hu Irex ﬁf &Oﬁﬂlr&ﬁﬁﬂh haibg@ pha@ﬁhﬂg bnmsyechrsqueepor t ed
by Giffith"é et(@ﬁﬁ&ﬁﬁ%@% 1%&%1 ) gmp tge " e shuffling.can. g so be
used to dentibedy Vidmmein BEnep Aeic B‘iﬂ‘éé{'@? 7 ?feanTaJ%fnr odi es, whefe the human
anti bqu %%&e%w daaen@iﬁge ns!ut:ﬁ eaand 15 ped iifiloed pefnctiow! Wbo@tf‘éﬁg@% °F odent
antib ccording to th L LR gtg @3 Ohepi t ope
A e T S A g ght chai n
domai n geng,yoft t}{eqﬂegatgeﬁmtel, imdmmsbastdtcwﬂrfﬁe@nﬁynaﬁ)hfa@eéﬁedpé%F %R}lboc{y Afglie is
replaced with a Epirh S, AL & dﬁl& U oy e DRk hodlaigricC BAl imeghigdemtos human
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range. A strategy for making very large phage antibody repertoires (also known as "the mother-of-

all libraries") has been described by Waterhouse et al., Nucl. Acids Res. 21:2265-2266 (1993), and
the isolation of a high affinity human antibody directly from such large phage library is reported by
Griffith ef al., EMBO J. (1994), in press. Gene shuffling can also be used to derive human
35  antibodies from rodent antibodies, where the human antibody has similar affinities and specificities

to the starting rodent antibody. According to this method, which is also referred fo as "epitope
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constant domai n sequences. The fusion preferably is with an i munogl obulin
heavy chain constant donain, conprising at |east part of the hinge, CH2
and CH3 rew mnzosodt is preferred to have the first 25 heawcmisen7wonst ant
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; )) . Het eroconj ugat i, bodi e . usi ng
any convemt éintlosed wsRCT dpnkidarien pHBHEFE/RSNO- PS(B%B gfugg%i-eﬁﬂ&lx%gﬁggent? are
wel | kaownri.n bihe.al taveado,a66-368 godipsed in U.S. Patent No. 4,676, 980,
along wth a nunber_ of crgss-Ilinkin echni ques b 3808 ke Withagment s
In certain embotfichrdigde 2 ¢ geﬁ\?ggglﬁrg fetsfctmé;a %S%Idflm‘?[)}%}’c‘?aﬁl??ng nuri ne, . human
and humani z@ged diGdiRNkpodiciies (atisdpnttigtrocynbirars siise)syre | fgsed rio AFEPERgLppUlin

fragment. Varioys techni que Ve LoREdnd Qbbulif Bealy @RMGbisant Of
anti body f F%‘@%H?@m Fra %tsi 2%e§?¥§&§ﬁ%é%g?%mntg %/erue1 der ved via

pr ot eol yt i domtingestririeing afleastrer of thabindehed wd CHS egiong 11 Profief JPE B 41 ., 4.
Bi oche 5 %Q?thaﬂa: M?atangﬁn @ﬁ{l% Qriratels thd 29 2dccRRE fBNRBIGARD Gindiak, pres@t irence

O
229: 81771 wever, these  fragnments. can w,.b roduced. di rect.ly by
r ecombi nanet leess pneced the fusiogs. ERHMpEOdng AP imgpyng OH”P% Vﬁtcéqa%g‘ﬁmgée algdlf&{act ly

recovered from Fe BRhdoaandic g bah, ye teupd edo s@abprempEfsap’ Paos.ragrEht s
A T T e Ty i
the F(ab') Zwhnl geisttns sabothe nejyteptidriogthets in embodiments when unequal rafios of the
30  three polypeptide chains used in the construction provide the optimum yields. It is, however,
possible to insert the coding sequences for two or all three polypeptide chains in one expression
vector when the expression of at least two polypeptide chains in equal ratios results in high yields
or when the ratios are of no particular significance. In a preferred embodiment of this approach, the
bispecific antibodies are composed of a hybrid immunoglobulin heavy chain with a first binding
35  specificity in one arm, and a hybrid immunoglobulin heavy chain-light chain pair (providing a

second binding specificity) in the other arm. It was found that this asymmetric structure facilitates

the separation of the desired bispecific compound from unwanted immunoglobulin chain
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approach, Fv, Fab or F(ab')2 fragnments can be isolated directly from
reconbi nant host cell culture. Oher techniques for the production of

ant i body Wwoagrmeestvs wi Il | be apparent to the skilled 25 praciwsoonss7n (viii)
I dentification of agonist antibodies Bv8 agonist antibodies are identified
based on their biological activity. In one enbodinent, Bv8 agoni st
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endot hel i a cef s, described.in r Bv8
agoni st aWP]ie?}%Pr@é}de&rf@ a Tale v f fe?’?rg% Toy P a@‘l”roacabsaﬁ%%og&tlg@??qﬁgg@ Bt
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interact with v8 ﬁzﬂ}?%ﬁb&%%z%és' onal nethods that may be enployed are

co 35 immunoprecipitatio crosslinking,and co ficatio o]
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expr essi orahslclomdarUésEatmtrN(a4,ﬁ%ﬁ(ﬁ$éra1<§llgmltilaf‘m’fﬂﬁ?r?fﬁé"s e "“¢'echni que of
anti body pro Hg of ﬁ;}tg,g vaghbRf @ries, using Iabel ed Bv8 or a variant

od

t hereof. A dt&ct's rot ein | ons. hybrid
system is dels @frrtabwlbpﬁme%f}ﬁﬁv pefist ?ﬁt‘h%‘{y tF 'OF nequﬂ&X%%dt ﬁ"%ﬁm\%\%&; of

l'i m t aki onyidaks Wad sathJ@d}vaartaHﬂsﬁ isSSMB hﬁfnsbdt}aﬁagm@am Vde@@rtque@uqsdpﬁ\f@ et al

1991, Proc, Nat Acad. 8- a sk $ra &d @drivda 10
avai | abl e qu%?HC@:If%ﬂicé’&cﬁm"(t%f’%aniﬁdg%a&?nzs él%%%ﬁ‘ I@rllgt F%l Zi ng such é(dsyst em

pl asmi ds anepeedstic digésdch dhatctendodes (%o érg/bMprermm 6t @i s Biochstiie B A8m d
consi sts of ?ﬁlﬁ%b“l Qﬁsg@%oﬁd {n_lgg IO BiBE NYo: glpl(rmggy) ofH@;vetvérammel ption
nuc

activat or MHPEei™n f Use otide sequence e (;Ed g g 2.8

pol ypept i dissgnpeptentieow dp pragsied ittt Bi FFCOl?'%?@F‘te]F‘?Sb " CHERThér pl asmi d
consi sis of, éﬂ‘}éﬁtg EQbk 4821 LRERSNForh ﬁeco%l'aﬁdl&ﬁlﬁﬂcﬁltyl couplalad fova tGb"). 1 gpews ei n' s
activation dona

In fused to a CDNA t HBq has
been recoisiteiedal g Errespl 156;“18”?&8285;]1? a5t crcktﬁ%ﬂppgg PE?/)%M
DNA- bi ndi n@m&@ﬁ&bﬂ&mfe biped GCK agbrtbte @shblyhe the BN ndbeoaley Aggordingria ArothsF med
epor ter GRREATRFY. o VRN e s Caned B B e e e
transcri pt Otmar teamﬁquvafoorthfs plodvrtipmh gf shtiedy Hagrhras Y‘iébﬁ’q aPrarent &) H‘eaﬁk@]ﬁ cannot
aCtIVZﬁ traq&‘1 ription of the reporter 20 gene: the DNA-binding domain
hybri dcan ECause it does not provi de activation function and the
activation dorra(vw) hyBaiir ot 680 see4be%Si t cannot | ocalize to the
activator's bi ngignggesaist @SibodibdbRr ReitifoM tﬁa‘edtckneﬂfemmdsiygwaﬂ chefiviot eilmsone

reconstitutes the functi onal .activat o SHMC L dlifer@XRI£SSI on
of the reptReuFIgety? a&?ﬁlséﬁ‘mi‘ digy f‘rgc?eé’ﬂp% lt)yarllle%rtsglét! ] %é’ reporter gene
product . endothelial cells, as described in Example 2. In another embodlmcnt Bv8 agomst antlbodles are

30 identified by their ability to induce angiogenesis, as described in Example 4.
5. Screening assays for proteins that interact with Bv8
Any method suitable for detecting protein-protein interactions may be employed for
identifying proteins or other molecules, including but not limited to transmembrane or intracellular
proteins, that interact with Bv8. Among the traditional methods that may be employed are co-
35  immunoprecipitation, crosslinking and co-purification through gradients or chromatographic

columns to identify proteins that interact with Bv8. For such assays, the Bv8 component can be a
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The two-hybrid systemor rel ated nethodol ogy nmay be used to screen
activation domain 25 libraries for proteins that interact with the "bait"
gene prodwexoes/oBysonay of exanple, and not by way of |imtadmowso2Bm81can be
used as the bait gene product. Total genom c or cDNA sequences are fused
to the DNA encoding an activation domain. This library and a plasmd
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frame, can be cloned into a vector such that it is translationally fused to the DNA encoding the -
DNA-binding domain of the GAL4 protein. These colonies are purified and the library plasmids

responsible for reporter gene expression are isolated. DNA sequencing is then used to identify the

proteins encoded by the library plasmids.
35 A cDNA library of the cell line from which proteins that interact with the bait Bv8 gene

product are to be detected can be made using methods routinely practiced in the art. According to

the particular system described herein, for example, the cDNA fragments can be inserted into a
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chem stry-derived nol ecular library nade of D and/or L- configuration

am no acids, 25 phosphopeptides (including, but not limted to nenbers of
random or woenstozedoby degenerate, directed phosphopeptide IrdIesozessiisee,
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not limited to small organic molecules that are able to gain entry into an appropriate cell (e.g. an
endothelial cell) and affect the expression of a Bv8 gene or some other gene involved in a Bv8
mediated pathway (e.g., by interacting with the regulatory region or transcription factors involved
in gene expression); or such compounds that affect or substitute for the activity of the Bv8 or the

35  activity of some other intracellular factor involved in a Bv8 signal transduction, catabolic, or

metabolic pathways.
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25 Finally, having determ ned the structure of the active site (or binding
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could alter one could alsq screen librari ds
i ncl udi ng piactiral Supl bFER %ee{so‘i*"m?%]fi% 18 S%‘HEIFﬁSéhﬁF mfltsh dgt ‘%1\{%8%@%9%”%“ ve

mat eri al s, shRekdil DGt iRkErad: ©iith she gfanps detnpoiagsivadite.chuch a search can be manual, but
30  is preferably computer assisted. These compounds found from this search are potential modulators
of Bv8 activity.

Alternatively, these methods can be used to identify improved modulating compounds from
an already known modulating compound or ligand. The composition of the known compound can
be modified and the structural effects of modification can be determined using the experimental and

35  computer modeling methods described above applied to the new composition. The altered structure
is then compared to the active site structure of the compound to determine if an improved fit or

interaction results. In this manner systematic variations in composition, such as by varying side
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25 are inhibitors or activators. Conpounds identified via assays such as

t hose descri bed herein nmay be useful, for exanple, in elucidating the

bi ol ogi cawd asneesson of a Bv8 gene product. Such conpounds raAMUSeeR/27571

adm nistered to a patient at therapeutically effective doses to treat any
of a variety of physiological disorders. A therapeutically effective dose
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mcrotiter plates rra conve I ent Jhe
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at t achnment s syNbétc @hansiban tnd bididsaeynastive mac;nabemele@@ﬁmptlﬂ% & pPPRPHFYINc 0at i ng

the solid sur olution of the protein 20 and drying.
Al ter ngzlil v%rfmfh%ct?\rsmacp &1 5|szed ant i body pr ef er abl %C %m)nocl qnal 8fﬁlptflﬂbody,

specific for tGengomuiseidentifics e asaroBich 2 dbPsFrsiys B 8Y alichist

protein to.the.sol sl B felodlle asbichag aBvs R Relupr epel edhpomdaduabre and
stored. In order to conc%

2dded o 1 NEEORER S PACTEBRELD ATEY Y HE-anCHOra & Sasnant el =
reacti on i 9is60am| &t BerapibficaidCtfediveoivponintts tat emount of the compound sufficient to
30  result in any amelioration, impediment, prevention, or alteration of any biolo gical symptom.
b. Assays for compounds that bind to Bv8
Systems may be designed to identify compounds capable of interacting with (e.g., binding
to) or mimicking Bv8, or capable of interfering with the binding of Bv8 to a cognate receptor,
binding partner or substrate. The compounds identified can be useful, for example, in modulating
35  the activity of wild type and/or mutant Bv8 gene products; can be useful in elaborating the

biological function of Bv8; can be utilized in screens for identifying compounds that disrupt normal

Bv8 interactions; or may themselves disrupt or activate such interactions.
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25 renoved (e.g., by washing) under conditions such that any conpl exes
formed wll remain imobilized on the solid surface. The detection of

conpl exeswansheeseel on the solid surface can be acconpli strd/vseza7stunber of
ways. Where the previously noni mmobilized conponent is pre- |abeled, the
detection of l|label immobilized on the surface indicates that conpl exes were
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partner. ntrol” reaction mxtures are incubat.e L et estac&onpound
or with a ¢ aeEido bcl'ﬁénqbﬂ}z??a‘??yo]?‘?u%t%ﬁvh% 50D elflgoxt‘téésg lil}gtg&r ween the Bvg and

the bi ndi nﬁamrptdﬁ%din&d&a}ﬁmnﬂlabxem ed. The formation of a conplex in the
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het erogenegus or NONDAENEAHS4 foR IR burfat e LG! AIRPEOUBIAS BAYSy specific for the

previously nonimmobilized component (the antibody, in turn, may be directly labeled or indirecily

labeled with a labeled anti-Ig antibody).
Alternatively, a reaction can be conducted in a liquid phase, the reaction products separated
from unreacted components, and complexes detected; e.g., using an immobilized antibody specific
35  for a Bv8 protein, polypeptide, peptide or fusion protein or the test compound to anchor any
complexes formed in solution, and a labeled antibody specific for the other component of the

possible complex to detect anchored complexes.
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25 invol ve anchoring either the Bv8, or the binding partner, onto a solid
phase and detecting conpl exes anchored on the solid phase at the end of the
react i on. wiao3aemdgeneous assays, the entire reaction is camwissd2tart in a
liquid phase. In either approach, the order of addition of reactants can
be varied to obtain different information about the conmpounds being tested.
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part ne

mixture prior to, or simultaneously with, Bv8 and interactive binding partner. Alternatively, test
compounds that disrupt preformed complexes, e.g. compounds with higher binding constants that
displace one of the components from the complex, can be tested by adding the test compound to the
reaction mixture after complexes have been formed. The various formats are described briefly

35  below.
In a heterogeneous assay system, either Bv8 or an interactive binding partner, is anchored

onto a solid surface, while the non-anchored species is labeled, either directly or indirectly. In
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25 either the Bv8 or its binding partners is |abeled, but the signal
generated by the | abel is quenched due to formation of the conplex (see,
e.g., U SwoRsteesv2No. 4,109,496 by Rubenstein which utili zex/ugoi2gs7appr oach
for imunoassays). The addition of a test substance that conpetes with and
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conponent specikles hottree-Rbdddom brdireetdahelBpg bariged PP N{BPEET WE B ndi ng
partner canne d t‘ﬁ&ﬁgteﬁ 1 BASSE) BkoliB SN Uitiallg froh aslinolalieil wptcjes t(that 5
remai ns associated w the gl utathi one-a ar%se beads, e]%d%hkﬁfﬁe&%wy)-

i nhi bi t i orn@ifody e tirpt eavaket irslypgbeled 1pa “ld?i%‘gly& O LR tina

decr egse i) ORASULRA dastiQagtdtiity of Ahdteh Rampanelty test hem@STsf Wit bt ei n
and thé intéractive bi ndi,%?. art n§r %%quexe%a?é%gd Jpgether in liquidin the
absence ofcomRiEx &FP#tn g Tt dh“l%‘@ﬁgr-e GaFSEEPBEAds.” The test compound can be
added either dutiicRgtily, &é teastioh b tepecigsd inneéiqwf Pheseei hegrssce PLACEICH; s

m xture cap then be added to L OREs AL ASAndeARE @rglesbound
material i%® Wéfs‘i?&?"%{@a@? r?&gé’?#g%cﬁ%ggé%%%%?tfﬂg?oﬁ&nhi bj Iciﬂ,(ﬁ)ﬁ of t?ei i nF’err action
bet ween Buv@teard dzhasibg sdinmgbifizadtanihody wreifeloper ot e Hnfe SHRCRG &  Tabel ed

ant i bogy al’rllg Hﬁn@%@, iﬂ%gc& heokasi aact jaMdiddyanBssap speaitie thr ikt dihet patroemdistect! n
anot her e I nt o i i e

the invention, these s .techni.que | oyed
usi ng pepanckieed oBgIFE§t ég‘t“hé?l’e%’i’gr‘é’é’bgﬁﬁrdt%"f{%a%mﬁli Oﬁéﬁaﬁ%%d% rtr%?l{rzllgilagfh %%58
and/ or  t hewitRbefRcds Wheh dhibRictiapliagor which danprieefoichoombass ophesidenfified: bi ndi ng

partner is a protein), in _place qf on ) L engt hy piot ei ns.
Any nunber of n@taﬁﬁgémtteoﬁ’fl{%ﬂ@ei}t 03#15% ?egé’& ’iggl&?%ggﬁeaoé{%égg#la%g used t

Q
i dentify amgrdasokhateormbheonilaxdifySsind es inteTivgsebipdinenesetacr ihereaded Mpiictar e not
limt e? to it W}J’%}Q ggygrsiissoinca{n tpEﬁ%eﬁﬁ@ﬁb&@?Qgitﬂ%jgnﬁlrg@neﬂftcdtﬂ?ﬁh@lﬁw&i dusncaaidl
screenthg F8F 4 SFuption of 'binding in a co-imminoprecipitat i PN, 3554V
Conpensat odue torfirmttionethe pomotrs (f5erfed-&he JaAgNY ﬁé09s4§gg¥l g‘utgaﬂﬁ%’i’ &gt n” %de

conpl ex cag;d A8, Ag.2MmsRh8LE dhe SREHIE BLACARBbYBE Sattbmbhies wgmed dienwodi ng

the respective proteins will reveal the at i.an t hat.. corr.e n t he
regi on of ?W?eOfﬁE%f’I@F‘FF fr%&eﬁﬁoﬁr‘ﬁgicﬂ?‘@?’é%f Fattr ?\hcﬁ %%%Et}fﬁ togransg%}‘?lv%log‘%) one

protein CcapadR@odaC Mome thaf, Gesosubtiniea tmudifrag éredrérmtiomen hodsntidedcr i bed above,

d all dt t t i 1.h i i i j1idHoh ol )
\?\ﬂi Cﬁ ﬁ \é\eb e e(l‘)l tnPa éog{t%@ar Vﬁntw?_'&maleng,q(%vg Iﬁ{lgng& Her&:ﬁepir@cpfgxl BehoBilRdioR O de 8% ey

_ red roteolytic enzyne, such a tr sin. After
washi ng, aBwrgloat peeidyfragvontitherdoilsad eafugsed 1 ¢ d&%’@ﬁ'?ﬁsﬁ&s"t@ E)g% "HYP Yomai n
may fusion vector, such as pGEX-5X-1, in such a manner that its binding activity is maintained in the
resulting fusion protein. The interactive binding partner can be purified and used to raise a
monoclonal antibody, using methods routinely practiced in the art and described above. This
35  antibody can be labeled with the radioactive isotope "1 for example, by methods routinely
practiced in the art. In a heterogeneous assay, the fusion protein can be anchored to glutathione-

agarose beads. The interactive binding partner can then be added in the presence or absence of the
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25 remain associated with the solid material, which can be isol ated and
identified by am no acid sequencing. Al so, once the gene coding for the

i ntracel | wioan3/hoseei ng partner is obtained, short gene segmam®2eaTibe

engi neered to express peptide fragnents of the protein, which can then be
tested for binding activity and purified or synthesized. For exanple, and
not by ""at%st%fmééuﬂé at d Oer 1BY 81068 MdpRH@NEA6Rmady tooaurs at thdemiat greiredctians 30
descri bed " 'above, by making a GST fusio 5%8%%' N a2l oW g, bd adis bind to
gl ut at hi oprsiodgabwee matse §an beTeher ARt é%d{]t}“ fHdi'ng par tnef can be | abel ed
with a raginaghiyend S0keE bins tcthe @mpRSE, comnchents| Baveidadir betuesp Pt 8t yt i c
enzynme such as trypsin. C eava r.o S - 2 g0adioh@vi ehat
anchor ed asrgRetyE A8 B ré’fl?g?/\gﬁec?egc%i nd. K%pg{alggshi awa Tt.}hun%ound
pepti des, rdnbebastihaurit thmgmtehibt&kagarpmbp@\sehts‘iqu@fotﬂH@“ﬂ?l?ﬁnrogg‘éI“ft"d °HP2 BY ndi ng
partner bindi ng donai - LiibRvityand 35 anal yzed for am no
acid sequgﬁéeét Vp\?@lﬁl“f%rﬁ%ﬁmﬂnpngﬁfﬁésgg@%é@ﬁldes s.otyi dent i fimedcé%la& beproduced
synt hetical |y aherhativey, the GSBFrdprireeia apd die PEEFYe S TEPE &S “Usi ng

reconbi ”a?égetgmé g DAL OBYence o the Wl Ot Q08922 DL THeddSO 227D gampognd can be

Phar maceuti™c ositions The Bv8 pol ypepti de | pl0lcSakdaas eof
descri bed afitsdeither ferjeve 2&HPE RFES 48 alP‘Wﬁ%%dgtgﬁqi ?hgén‘g’ﬁ%g%me Bv8

pol ypept i desansoRVaandiiaaanabahd tieripisemei 21y éRin 81 &5 °bBMOFEP mul at ed

according to known nethods .t SinP AR d Galeley vyseditd theQigers8i ti ons,
wher eby 5 of ¥ BFEIHPEIEE" ﬁé?&%ﬁgg{lggg& ned%iﬁﬂgIg adm xt u?e vlmﬁgt h a

phar maceutahg@kl yndasoepnathk edoemtiviyassocigiehih Be beper apeuti ¢ fornul ati ons of
B8 are prepar ed by .} & Na¥h Bk Bl ahd @ehnidegcae botmpipyi e
preferably essenti alf y pure, wth optional physiol |t%al lte¥a01 ecoer%gng%e
carriers, pepilegiagntnss tht comseseil [ t%%?‘gdl’&ma}?@Pg Vgsan&%%r fHcelt i cal Scrences,
supra)ys i Nathe of Qb Rherd HRBhihE EoEeGak erorin), iagleuons of hoth G, fulhdeaetht abl e

carriers, ‘excipients or stabilizers are nontoxi §dnlif Qg teal 10
bei ng expd%@t@matAltYHém’&ﬁs"éﬁjégm%ﬁﬂ*%E%ﬁBré“% C?anitgﬁégc CeaFrlrgT ‘%’g(gtc?q Eifgrrpl es. i ncl ude

buf fers sugbhviasing RO STHe&tBsthodd ihelatecbua rd noitlveited & Faiagcecsiat él?;gm&rFPF%‘%gdant S
i ncludi ng ascarbic acid;. | ow. on Weligts | L&Smithadprapaation kesay.
resi dues) P6IYpEPERE? ﬂdp?céete%%léo?%{séh%ﬁmas s‘flgirﬂugng al bum n. gel at | g}h%rbe
i unogl obdriyessatolyy chuwms | Ehepmshey srepdings e ecqad %Flﬁs\/i_n%ff b‘i}‘ﬂﬁ%‘l P8ome, *ani no
aci ds syc hseggtgcg' 3Gl anﬁl%i%f%ergeﬁb@ enRERAHA Gspretivedl@iiniwik repeal thy siutions

nonosacchar I sacchar] des and ot her carhbohydrates. 15 ,in i.n
gl ucose, namnegespomst todhsfegion et the PEYLER Y ’élrﬁ’t?%%%tﬁmglgg'EéFﬁﬁL@ggérgne

al cohol s syERinASH bR 2@6lidSMTRE histhg metadds désoritil ngpve cuhelismied siSTEh as

sodi um and/ or nonionic rfactants s Pl HES RE& Bv8
o e s aawramdtirs JbeoaEs Pt Lkl Soon ARG El Shne Sy

acconpl i shadrpyin. Aflyr wahingad rkisowi shart, tahdedipeptidesngmprising thy pipding JR HPough

steril ? Fi le,t r.at gsog’ %E%bl{hatﬂ??ohd%a&é?ﬂél, t:@icRcan B0 isoRlch QM Rentlfi@Phiakiinwadcidon and
reconst? t ulBR. “BY8“ay be stored in Iyophilized form Ther ag(ful%l c Bv8
conposi t i onsugensr lsh.ypneertee gsherodias for ths e RpRTRle PAERF KPR Ed &8 Access

port, for g%{ﬂgm Em 1Rngihddlel Y 8BRUS el WairfdhtNA Gheqirotath, athidhaven then be Bttehper
pi er ceabl e % a hypodermc inj e%t}élon (geedl e. Bv8 optionally is conbined
With or adffrhindngpaiyity HIEBHEEA Pt HPEH Ot her growth factors. For exanple it
may be conbi nedpaM duinEGEOGH t9rwayEGRmi2EHNBES raybepachasddo piselid Batped as

Convent3i0 On%l:sortibrze ,r a%g\ire? gy ];ngll;iné ! 8@'}‘ lﬁﬁ%n%?d?e%gnd allowing it to bind to glutathione agarose
beads. The interactive binding partner can be labeled with a radioactive isotope, such as *’S, and
cleaved with a proteolytic enzyme such as trypsin. Cleavage products can then be added to the
anchored fusion protein and allowed to bind. After washing away unbound peptides, labeled bound
material, representing the intracellular binding partner binding domain, can be eluted, purified, and

35  analyzed for amino acid sequence by well-known methods. Peptides so identified can be produced

synthetically or fused to appropriate facilitative proteins using recombinant DNA technology.
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The route of adm nistration is in accord with known nethods, e.g. injection
or infusion by intravenous, intraperitoneal, intracerebral, intranuscular,
i nt raocul wio o3imesvaarterial or intralesional routes, topi adr/Us02/27571

adm ni stration, or by sustained rel ease systens. Dosages and desired drug
concentrations of pharmaceutical conpositions of the present 30 invention
may vary depengll Nd.Qfcat depbadidns Cul ar use envisioned. The determ nation of

t he apprdpria‘t’e‘ﬂﬁ%’?’ﬁfrp—rﬁ—te adpi nistrati d5 be Wabibier dshe skil |
of an ordi nar ythpHRSi YQFP“deSA?*ﬂlénﬁ‘P&L@? e Frr?%n%essg%reg\ﬁ}fde ﬁﬁ?l i eabl‘ﬁe@}:\:jeui dance for
the det er ginaticomneat. ehd Bet polgpepibBesdfRus hotriaters efbt BSSFN PIRPEFSFEIPes
scaling of effective doses ca . ornEd.balchigwsag doRsosiibhsnehdqattes | ai d
down by N@Pﬁéﬂ?dia,ccoﬁ‘%n tﬁzm‘fﬁ%la%%%ﬁ%?f"q’%ﬁ N %’he Use of | nt,egspecitetie sgaling in

t oXi coki n@t s product3Gmrehoxd colbtiicddt iadmixaredvile & MPTYCBEAEY SPTRATS “Yacobi et

al ., Eds.  Per 65 SatNEVF 08 ke L8R8 by RixingRvdBving 58 dABOBEES0892

PCT/ US02/ 1%%EPEC t‘gzlalstaali ned-rel _faase a‘%'[ﬁ ni.stration C%J;ierg LuBeRObypepti de
or nodul abwity,ipefaiesi eseatially pares FithONgRY BYSRIER Pei°€dse characteristi cs

sui tabl e fgr.therthealiethathoanyl Siiaeaseuns), di berfder of ixsglizd fgke or

adm ni stration of the Bv8 pol ypeptide, m 11Ohe &l & RemBM¥B

pol ypept i dasees sOlpings| %“'tcﬁﬂtabil? C%%’f‘?t RIS (gcf?agﬁg%géggg&kcﬁg,tQQVS in purified
form may BengeBlibRRRE thei dosagtCandcapsutabens Smplogisar BEIP 69“0@5%%1%%3&9, “g@as
coacervation techni ques or R I 2GhAdanROhS® &adrbionci;flow neoleaniet e,
hydr oxyme®RPPES PS8 S&Crggr%eg{tlﬁlc?{rsﬁ %ﬁg)ggps ul es glnd bumin.. eelatin. 0

pol y- ( net kylgre@dsaczh abel 1firesidyes pelipeatdes; W%t?ﬁ%é‘[“?‘\/aél P PRTESIE° 6 aal drug
del i very sn;gglgl%g@b&l{ngrhy&zsﬁmp! Blynlels BB QRSvinglphistidoneirsinosph ech g3 glycine,

i ni croenul’si'ons, nano-particles and nano{ga Ss“h'es&ha%ﬁes'aﬂd SRS A6 SleoNS -
Such t echreivpeess, esperagioh FEPTESH RS ROATAGTON™s “Bivar naceut i cal  Sciences 16t h
ed: tion, ]il?c‘%.ﬁing(ﬁco@?ﬁnnoﬁﬁbp dedPinBvB:lanBy advats iswbos FOTAL é‘l%aqh%‘ioa(:z &P ned |
rel ease preparations for erapeutic i Rlestek ssust ai ne
rel ease pregsaiohPy WHER F?&trfltﬁ’angn%ée% uﬂff)meo%1 Srréeflgtgfseéggl}i;%eh&r Iﬁ%@i ces in the form of
shaped ar tywakePiurdiogor FEG.ms, or m crocapsul es. Exanpl es of sust ai ned

rel ease matrices.inglud Vb B sTatiol WEORSleSile( Bhifis readily accomplished by
pol y( 2- hydroxy%tvﬁfﬂn?enl%es fé)f:?lyllé)te asagescri bed r et

, .bé Langer et al or o
Bi onned.  May ercthoREmown it5hel 8% -spch7es (oan theweh peg Sl eihBrRT ek ©1%: 08- 105
(1982) 218! Ao %&Sﬁﬁhﬁ%ﬂoﬁ'aﬁ@&%&sﬁmﬁoﬂo lBy$ ae belesred U ISophPiatdeintm. NBheraBewtiz3, 919,
EP 58,481), copolynmers of L- ql u& am ¢ %Ci d, and ags@;%?c E%h'#&hlﬂﬁl@,%te
(Si dman, eBvBompOSHiOBHETSTHErEPIarsd BF CPHGRE Ve TG egr adabl e et hyl ene -
vinyl acet gt-fefuailifibn baptor bl havisgipstapperoieraaty dahbelcimaenjcetiogasedlegi ycol i ¢
acid copolyners such as the.Luypron . (1.0 biBer MoSAOBRRE! B&G
conposed of | adt®EPERR -lél"?fg%’fegiwétg 05%159%%%5%%%9%% I eg}pr ol i de acetate),
and pol y- Dexample 3nhay te axpingt yith EGEHEIGE of EFGH:33, 988) . 20 Wi |l e pol ymers such

as et h?éene_ vi r'ﬁ/v|8 n%\%%%@%g\x@cﬂgthlzr%%vieﬁioﬁﬁl}féfagiké/ﬁ@tlréaﬁngaﬁi‘ldér.enab| e rel ease of
nol ecufes for over ays, certain hydrogels rel ease. r ot el NS fQryyshorter
E? Sody” for Hys

time periods. \Whemouteefedpauaraioads BeueE HE el R THe S or a long
time, they; gy, A6natipeofthl agQtedal, entasusulag Stttabeulaof ingsepedl preintdesigprlst ur e
at 37C, resulting in a.loss ofb bi gl o(grieﬁgsl Sasg;nisvi ty and possi bl e changes in
i Munogeni £y PR AT LY GO G EE TS BE& GeVi sed for protein
stabilization depesdiangdehed freg 26cenbetvan pSphaimagertiod FommS{iop, oy BESPF t he

aggr egs@i on qgﬁng%gla{yﬁ{pg aep%il‘??‘?%oﬁg rt&ng&tQ;uQP usd BVRIIHRY. ecitub akteSriSitiboed the

for mat Pon tHF I'su e inter (;han?e, stabilization
appropriate dosage or route of administration 1s well withi 0

n the skil an ordmar1rya %h}l?mecian.
Animal experiments provide reliable guidance for the determination of effective doses for human
therapy. Interspecies scaling of effective doses can be performed following the principles laid
down by Mordenti, J. and Chappell, W. "The use of interspecies scaling in toxicokinetics” In

35  Toxicokinetics and New Drug Development, Yacobi et al., Eds., Pergamon Press, New York 1989,

pp. 42-96.



achi eved by nodifying sul fhydryl residues, |yophilizing fromacidic
solutions, controlling noisture content, using appropriate additives, and
devel opi nwos@Eacisoec pol ymer matrix conpositions. Sustai nedari®ase7Bv8
conpositions also include |iposomally entrapped Bv8. Liposones 30
containing Bv8 are prepared by methods known in the art. (Epstein, et al.,

i983 gf oc. l?e;e ﬁgegqed-reﬁgge achﬁ%ls?tﬁ%ﬁ of Hﬂaiﬂgolylﬁptmﬁlor mod986,is Besped inNat | .
ca Ci .

121 A 22A, 046A
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the smal | "(about 200-80 str uni EnthaBoddi SRrdchiRuibd pi d
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creamgg gels, @ks ﬁllalﬁ&elﬂ(ﬁjrlﬂi%ed mmtshstanredwletam:yetpalpt;cmef@réhlﬂr%‘PqCa@f‘e nSuitgple
conpositions als re ate t paticdlasth mnasﬁers
and banda gwplﬁﬁlog?“é?‘éﬁjlb lea rngeﬂlons 1%01{1&1: ggxlr}]kérﬁnggb%eﬂomgl{ m . For %‘B t a;lé]g

gel for rrulsadpb@ramclBu&g‘ cfﬂmulcmtlmdropawéeﬂ Eéﬂﬁp&sé)ér?ﬁ%ﬁaé‘?etilrﬁﬁawt%“és NREY wi t h
an effective anp 6L R YSREE haistbed by Syngehet ok ol ymer
such as P@@{%'F&er? l}ll?/aro V\?lﬁﬁhﬁ%ﬁg " erl§V| pCOSIS t sz?gelo%pﬁbg d,

t opi cal | y.Bidinag. plhigs akehati: Ha- 2t7ﬁéﬂ9%9ndo NgEe f"ﬁcl d or n*g

cel | ul gse %ﬁf(\h%@ﬁdo}(&ﬁ Mﬁ&u@e‘é (@tshelPhtf:ﬂtecb Cel7‘r3u;119,sEP dé#BMacqpvleslerswﬁ(ﬂ udi ng
al kyl el Ul oses dr oxy

n ]
cel | ul oseseluttnt 26 4 Ewm 1>H'§r1 oufrt GRSy i %&8&‘{%’{] 485 %%32% hon
car boxy net ayladbe! diias einylhyeoXypepy ethy I ot dpgrylabls éﬂc’ma ﬁ‘ad BRE 3% pr opy |

cellul ose; starch and fracti gg@g L of 1086 48id loic
al gi nat es: CoBRIKRTSUS %fﬁl?ecl*upﬁ’ﬂﬁn tﬁqlmecgblg?lgée gg?%rgeer?ar? dae&fgpg(r)ls

dextrins; doldichayise aﬂdnuiptdhde arwmua)aatsi po}w} s hydroxyyrisapid ER R O89ans:

gl ycoggns; gl uc\gEFe 0 1e S sXcht Q S/lgnebx’n%rp 946%@%5@lact@%o@ﬁcomaoglmlém&bseas
xant h gun gu d’ ]i ean gum ar abi c; tragacant h

karaya gunef ranctulegior owatQO\ﬁbss eﬂii@mrﬁyg@%lfﬁseréle%sﬁéﬁo@li‘ﬁ for-pppatep gt %etr’l‘)% ﬁnl | ng

agent herein, aa %m@dﬁot&l;g%mm il tAEbddy bR a ling lnﬁaalﬂfe@hnay sestﬁmm AZINQALE B4 multSI npl e
to prepare, and not too runny or Vi scoz %ﬂ%ﬁ §'t e%gSl ) Jh @e s [,he Bv8

20 hel d wi eftrixposie to mpigfisraaBl°(- KeptE AP § Lo58 ‘?%Cé‘ ?°§m netherified cellul ose
derivati VemmﬁﬁB&met}ef ﬁﬁtﬁ)lﬁlﬂ)’st@tggest hatbe deGsedetbd prdt@fnl sltl%ﬂhzatmu rdefendidg omtg | i st ed

in USP, e.g., nethylcellulose an hydroxa Sl W verBErih Vi@t i ves,
such a5 hyBegRYH dB‘SPIlVCQ:eI b &8P ?ehfg S aé%r%%lo efh ﬁgge% gﬁ% %sﬁrtgxypr opy!

met hyl cel | iﬁkeﬂﬁ@ecuM)S;ts o écm'netmbnhéxrcegm tlme -digfidey lrttﬁeqhhrtﬂeo%blhzzlso“rlﬁ@y
pol yet hyl egqagg %od@%%@wl {ARLL B Qphﬂémg Y0l Gtk Yol @idik, ¥bi#oRin@olsew and

hi gh nol ec tootan roper VISCOSI(%[IX For exanple, a
m xture of cateﬁﬁelmapmpwrewﬂéhvwm@ ﬁﬁvelomwpem’@ PRIVERT B S PRETRE Ul ar wei ght

1500 woul d be eff.egEd LRadcOtvstcBingosRidhPNHAnIMYE Mpskorelt) dntraiph@Bvr bipesomesat i 0 t o
obtal n38 p?ontammg Bv8 are prepared by methods known in the art. (Epstein, et al., 1985, Proc. Natl. Acid.

Sci. 82:3688; Hwang, et al., 1980, Proc. Natl. Acad. Sci. USA 77:4030; DE 3,218,121 A; EP

52322A; EP 36676A; EP 88046A; EP 143949A; EP 142641A,; Japanese Pat. App. No. 83-118008;

U.S. Pat. Nos. 4.485.045 and 4,544,545; and EP 102,324A). Ordinarily the liposomes are of the

small (about 200-800 Angstroms) unilamelar type in which the lipid content is greater than about

35 30 mol. % cholesterol, the selected proportion being adjusted for the optimal Bv§ therapy.
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The term "water soluble"” as applied to the polysaccharides and PEGs is
meant to include 30 colloidal solutions and dispersions. In general, the
sol ubi | i twoois/oebsv2cel | ul ose derivatives is determ ned by rRdreUusbegree of
substitution of ether groups, and the stabilizing derivatives useful
herei n shoul d have a sufficient quantity of such ether groups per

anhydr ogl ucoseghni i3 tdeiy, 8es b ohdingd with stk dexredidne, e pvatricres

wat er - sol ubl e. A degree of et her substitution of. at r
groups pemdign pdjerea LREESE P afes @‘éﬁ@l"%‘?“ie 9%‘113 P tlh%rin%i&.ﬂ%%’de ?%p?tg‘lﬁglml};, t he

cel | ul 0sey,3%e Jaydocicamescipaylehad efficscives furtmirafiterlek AdiniEAgN. 288|480l f or
exanple, the Li, Na, K. or Cs.salts. = D310 2081 RGT ke Veibidsl | f
met hyl cel ‘iietgfaégéhei%tlﬁwgﬁég“ﬁeﬁn‘({r?‘?leméeoff%pcr e?er (gbl y a?xfp conpr L{ses agﬁut 2-5%
mor e ps ef griabd inkbett c3%s,ofclst Ive yeensignel BB o sviews BHET FOdRRmodift of
about 300- 1000 [ i 84 int S s RERATRARIE plabtep) a0 bahges, pekdatine

devi ces a?oénﬁi.?glte@}élagglsnéﬂ!é%% FSr del | ver i ng%drugs in 5 certain

ci r cunst aidesid oFemidiRedfe, cells that secrete Bv8, Bv8 variants, Bv8
chineras or Bvg, Ogﬁﬁhmgﬁggﬁ_f&ﬁu@ﬁﬁni?ﬁ@'ﬁ@iﬂlﬁatdd&ﬂa hepidennppdioh arebe mgpdWilich

devices can be inplanted into a patient..  Accordi R sopidlged is a
net hod f opn pifestesrAmoHy OB?W?thésa{“gﬁgglé%%ﬁ° érr‘dev‘v’ﬁfyg‘ etg‘!&ﬁgﬁé ses inplanting cells
that $6Cr glierB\Gropet Fiscagiphs it pplixel tapiaby oFfieqolysaachardnyihas gy g U &8 YIBY ¢ he
particular condj ti into th OfncRAtd eftufsd Refagetst Bememg . allinal |y,
the presef? PHR ticolﬁﬂcisenc%fxﬁv égegag e)\éISCé “10 for p?evee_nti ng or trﬁfoiseng
cancer by ckiRpdsanbyitdxpaioil srlloses.pad dlemtyderyadn] seHEPshIor SHIES BPHYs ’

sem per neabl e r and, &b hshi hakingas, etyaroByBorydr methgleellyins, stagd or

ant agoni st%gérgj?gﬁlgg églosfe’equirr egllnf O}f“ t he part_i cul rim%oré%i %nidoag%i £ac ul at ed
wi thin saibddmespranes!iay: sarh apbABFRREddT iy 6Pt RESLIS 10 BVE %’o its
agoni sks gfab@ntpgmgjl;sgg&bsearaﬁrdgemaf; reabhe degrifadtuotss; fimdim mhemaphtiyBps
detrinental to the cells. The patient:s . t ranshi Qs t@npikoduce
Bv8 ex vi \ARDIag(chitass) Y"P%Ff}ﬁaﬁ'f"é%f’ &g Seyélﬁilew@c iﬁ?éo'(l)ﬁr{e 2 “pat | eng%l i)pt_i onal | y

Wi t hout  sughmenganskagine tocust hearmeinh il aehyc; fiegactrie UbpIRR KaTHE é‘r"r’é’aaﬁgul ation
of living cells is,famLi Q86 Pfe1ifk JhneyeirSK bl thdt 1t ifdio Biblogicaind t he
prepar at i (ﬂ%l” VSRR glﬁ((t:uéeﬁsth%fegﬁ gr(?%@efeﬁg éaend%t%ej r npl ant at | orl)ri}i.éznél% Patients
may be accostphi, séreakic, sinblh SLrepatsdine NebEPRIHIHER VAto H AL Y é“’tp“l%%{? €&t Cal
conposjqt i g LOMRI 4 Si ng Bv8 or Bv8 agonist or antagonist is preferably 20
|ocated in"a Sultabl e cont ai ner. The cgtnt ai pgr IS irvgfmeogayglff%rag@ggmgtni ed by
i nstructions ddreffrbinge pelracchnise SinicheEied SE s H T LGS Bt ha

phar maceut i ¢all BOEROskitiéd)Bd 196e is KiSP) egl, heihyldetulese tandritie |hydrowseligheeiEloehat
these instructions wll vary dependi u Lihade ofndt meat, 1 7.

Met hods ofdeflP’@’é(Fsrre?’r‘fV\f‘ Taﬁeh@ﬁoé r‘ﬁ@utclegagsﬁ’enggogrg%%ngeg her el n 2an gﬁ)ﬂsed in
a nunber ofethyleditlorn Mpst pdfiered BGein fseeethyiepliudost.ncl ude treating a mamal ,
prefergbly a hugmn , w 1v6R Nt QRSSO ShRLIE MkduR of RV HBAEsh probdulai ng

ti ssue%;r endo%ﬁgly}éqi}g%(%gyand/pr _vvi%te h§g:11 ?gndi t.ion ?Sf"gﬁi iat glgcu\f\jrtwlg' hi
excessi ve, weigtVREs exobisin HaRienst PEorivd Fangrarfedduiee of f oRE BePEct " Bvs or a
Bv8 agoni Skyol&oafiion sttne@lartvibight 150BRSEL b Bfdagredort thie pepdse wheremixedriuiet
effective to treat the condition. Bv8 can be adm nistered in a polypeptide
or nucl ei cPaRsT Rl PRI R3F'Er abl y, Bv8 or a Bv8 agonist is used when the
condition is 30Ti@nemt hater sobdle’ negpplidvicto sherpolysabhatdes ond BECY in greal $@ PG he

number 3(9 f go 1|o£d§1 Eorlu grlilsc Ln%gdisal‘aeg%lfl;.i G4 lg%{eral, the solubility of the cellulose derivatives is

determined by the degree of substitution of ether groups, and the stabilizing derivatives useful

herein should have a sufficient quantity of such ether groups per anhydroglucose unit in the
cellulose chain to render the derivatives water-soluble. A degree of ether substitution of at least
0.35 ether groups per anhydroglucose unit is generally sufficient. Additionally, the cellulose

35  derivatives may be in the form of alkali metal salts, for example, the 1i, Na, K, or Cs salts,
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hor nrone. Exanpl es of such conditions include diabetes. O her conditions

i nclude those wherein it 1is desired to increase the nunber of, or enhance
t he survi wao3phosoel | s in the reproductive organs, such a®ais0z/27311t he
testis. Gther conditions includes those wherein it is desired to decrease
the formation of new bl ood vessels. Exanples of such conditions include
tumors, such gs n¥e§1§fcblﬁws@ﬁs erﬁﬁo}@@m% gel, QﬂreMﬁ)l@f‘ltf OROBER POT/AS2mPP571  Bv8

may be admi nistered alo anot her .compoun b Lioone
embodi ”Ermefm@y@wf)é@ﬂ?ft esge{/ﬁégvéﬁs RS oug?(%lﬁ amt bnt%%grr eof .

Optional Iy the conpound may be a nucleic acid that encodes a pol ypepti de,

such as | n.one emhodi nent thomeddidentidhigeth by t he
screeni ng assa%ﬁglﬂeﬁn?glﬁ’tlinlﬂfﬁ%e%eIﬂemcb(?%‘ggmﬁg\%g&@ﬂ%m be use(Ej]:Ht otgm)g late the

level 9f BudinagtinsidyesoForxpnplssiebnibatSpuer ﬁvéaﬁ‘ﬂgyv,a“a“&oﬁiﬁ% e Yerli fi ed

that are Bv8 a9 PerxtS to?nsgrc # lﬂ@%nc%s@at@@'aﬁd @ hSdel/i63d] 3k Be ﬁ1h1ﬂarimdnduonagpauént8v8 to

its recefBF® be lseful for treatnents wherein an i ncr e %gmérgsgsel of

Bv8 acti vAcqordugbdeﬁéqor’@dUdedSiSrﬁ mtped, for RGBS FEERR i°Ti%ed Efaﬁlgt are able to

| ncrease p%éﬁgg‘é‘eu@&ﬁ{ 8581 I3 rlﬁ)égcbl%tsw&s efitifonfsras ntnbsrenyie foftha rgigtitent . 10
Vv

Preferably, or an agoni st or a st t admicnlasiLle@de t 0 an
i ndi vi duaFondition o the SR qugﬁntég@g etr%gnﬁvh TH ﬁgérrg}%{l\téh‘%?to uci ng at lessue or

endocnp nefcglﬁé\gﬁtmgp(ﬁreﬁ:r@ﬁ@b@’(wﬂ btyonmatltrainm inteat Patieatof Préémléari‘ilé"eli“@éf'g@ fn the

number of cell S Rloductn Pafid & agBnile 6r Gni;ttﬂ scﬁah;b be
prolifer aﬁqnaﬁer%l?a% ShaP3his t'hEtLLJe&Ete @Q/E B agBni Sa:6nistd a

IB%IE Ease i n angi ogenesis. For exag% net ho
regul ati n@qﬁﬁ&’dtﬂ)ﬂ the ariiaulaneonditierd encerialed wihia 53¢ mEwpra Fahd%’il thec n‘%l’l ses
adm ni st er ' %Vﬁvs"‘fbtrqg%&ﬁsrts $rOunfBoukishiliaiid dh{&i’mdab’le a0 fatSrsafu e IEfNFUéCt ive

to regul aﬁ)eé i1y, Bv8 antagoniSts can n Lreat
cysts and deiutnh@al te dhecdetls o He REGHT PSR ﬁa g? 1? mgr gt‘%’% glgglqﬂﬁlﬁb

pr odugisng 1ﬁ1g1§1§g@(§1ect§t i8tb e Gatlat, Bilﬁla@ilgl ez}ixeml anrh embawolammr Fhemgthedplony foethe

addr essed conposi tions and h et b@Nihe SUCh
di sor ders nileﬁ@rat&ﬁlénqaﬁbl@fl?f‘ ‘G’én‘ie{ls ?laerntgﬁlfl# QFO@{nglgﬁgﬁl 2in ertili ¢ Y,

sexual mat %p@rhh&lnof e d:ﬁdagaa]atedi egbndeé melrtlmnbmsﬁonpntedﬂé%qntﬁugaywbaém“g%’ ishe
McCune- Al br| g ) ment&rgg adr enal - hypopl asi a congenl ta or

hypogonadd"flfh btuB Uﬁﬁ%gona I'sm A specific condition relafSat ed by
the agents and ThopiposiceitionsopPROVPHREPHERDT TF OF P48 Egé.’ﬂléteoir a“t?%‘?mf)a{? ?re eraIE’ ar

steroi ﬂﬁ » 1§cald. 11?!11%’1 BE @OT%&? n@'}?e%m@lam@ﬁrefeﬁblpra&foﬁmﬁﬂ tyetshodiond detaslegt i ng
cancer as pr ovi ded erern conpri S\e})?l adm ni sterin ﬁllalaﬁtwﬁlo an

i ndi vi dualthsenpropgpte ase pridsdosagg ol g PRATTAERIEE FOTER S BH am)eusrlli31 fé&?r? ective to
treat the gcapges that|t1{bs@1ﬂ§trueﬁdaodﬂwmytd¢pehd1@ wan themefhgd offtrettient. 25 testis. In a

further enbodi rrent Z %nt aggnl st is admnistered to a patient in
conbi nation with enot herapeutic agents, such as in the
treat ment of Caﬂeethera}ieﬁtlcl sgegontoeidy] bareie cithhe useB\iB anan DBl RSt et ¥d pri or

to, n r Dbl Jd2& @nﬂ%l}rﬁ@ I @ Utcbﬁdltfbgeaﬁiocﬁmd hwitht hat
t he th%r agt(racu ’ilecl:lseg?hll%:ea%%&lg% |r?cr easptéd ’ erred chenot her peutl g pgents
& TRsS

i ncl ude buitoraems metucig tifsped @EPCER Fi9E Ffidé"lr |‘W§ a copdivn gpiopate trexat e,
3" -azi do- 3 HRRX ¥t mmﬂllé&ng%gﬁi@ﬁeﬂn 61& Fpech BeS bit ARe agoriF A@nimijtered to a

Bri st ol bb_On d TAXOTERE(T) ,
Rhone. . PoUPEREAHbIER Herat by TP LEhEdy i oo Riter Boe bk nd A st )

The manuf agdiydepids or hitddid abt fomn sPreferably, BvS or a Bv8 agonist is used when the condition is
30  one that requires the survival of or an increase in the number of cells producing a particular
hormone. Examples of such conditions include diabetes. Other conditions include those wherein it

is desired to increase the number of, or enhance the survival of cells in the reproductive organs,

such as cells in the testis. Other conditions includes those wherein it is desired to decrease the

formation of new blood vessels. Examples of such conditions include tumors, such as testicular

35 cancer.
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may be followed in determ ning the preparation and dosi ng schedul es for
such chenot herapeutic agents or they may be determ ned enpirically by the
ski |l | ed pwacdsioeosomer.. Preparation and dosi ng 35 schedul edmorsosariti

chenot herapy are al so described in Chenotherapy Service Ed., MC Perry,
Wllianms & WIkins, Baltinmre, MD (1992). -62 WO 03/020892 PCT/ US02/ 27571
It is understagd hhat. tAeiRit0dBnO kWit nebbestagosel br gerpdsiier atlhotreand
inhibiting cell proliferati £an be . erf i héhd | N sone
cases, tenﬁwg}mﬁ@ﬂé%@in?%%“&%aﬂﬂn tor al%%g%g&t%é? o eogilmr}l,’ t&(ﬁ&g so as to
stimui at emW&'alnh@&&bd@ﬂhat&ﬁcoﬂes&@eb'pffphdﬁ, welll bs YEide. The Bv8 treated sanple

can then be used in_ screenin B a0hosP kRS h@@&r@dﬁmlglais@sarnsdcm vi dual
in need of trelatoﬁ%?{?bo(&lmen%cmﬁm%%g%%a%l rr?as r?o del . pAn effecti Ve ec:lﬁlc)al"fllp of BvS8
d

or a By8 agahbsboct manbagwitsmoduatgibe &vel Y FHEY ShSHTEL | epend,
for exanpl e?mg,@gndeg dttl ?E@@%E‘Tagcﬁls@m et dry B8 totshﬁulmauﬁﬁeeblmiﬁng@d BivBitesity at i on,

and the &0 on o e patient. Accordingl ceRsigay for
t he t her apicgtortreayt ba éiefuﬂ e Erakucgs ARE™ ol asgc% Ilﬁé’elr(\)(l)%‘u Vlglgm ni stration

as requir @Q’nfaﬁy Qbhadundd inentiapd thiteke dblved appeatei B‘,Vg@'eﬁ@@ﬂ)resWﬁp@dqquﬁe 1197 t he
clinician wll adm nister the Bv8 until a dosage is reached that achieves

the desi r dvp terod FpameRt. typical daily dosage for system c treaf nen fay vary
from gpout 10 B@feka@lyt Byl ahegdBBomylakaishiherepfenpARNiBEaY MIHIEY Vilib e per
day, prefer Jefio EQud8 k@ciays d@p@fwhbrsygconﬂptmnthahe route
of ~adni ni §?r%éioxﬁsr§°m#?d Wlthgl(Olgn%ngB%dat ed that differen

I's anticl that differe th)forrru at.ions, wiyl be
ef f ect i ve réqoires adildcfeaseeintthe ﬂ‘édteﬁ@ﬁﬁe“é@f?ﬂbctﬂ?d%p%ﬂ‘aﬁ PEPent “dicsor ers and

that adm ;Mo%sz,rreft%ﬁ QD 2 LBhGS! inNGeiBRResal gan e>aa5apmr armeswef reralnting el én ammy

necessita ivery in a manner differen L AGduaPhEAN O
tissue. Adndiyidugl i éﬁoﬁlé?q P WHE QPSS YT S erm glv an ghdaeglqor mul ated and

del i versed L @ultREedias Bateubid ﬁmh@:r HvB astbeniats can zdl@sl&giémwﬁ%ﬂél"%tfﬁ c¥sita8p| i shing

in the tissue a_Bv8 nduly toxic. This
intra-tis<ier @BWE@HFFsaﬁl?tﬁ%w@h ird hﬁ@%?%{rﬁ#ﬁe Ig%cﬂggss?gﬁd bl e bé cont i.nuous

20 infusion, suyst@i meﬂloheﬁwasbnt digppdetsainaya pise |béé‘flﬂf6ﬁed BY% &30P ‘§’isna§dcel I

i npl ant, or ection riggal %d@;@t&l[da[blﬁ 4 bbRauenai@s. hyphplags, ogr ess
of this tﬁg?lém’ faleé)éegﬁ%% i G IS&% dighrae@ gold ke

y nonitore conventi onal N i ng
regi men rrusﬁertllbty @@U@mﬁﬁ@@nb@é@aen&ﬁpeﬂlﬁeé‘t RSy PaERsiovE Py S%Fhs Cgﬁr&eeglbg%gv\ever,
' 3 a pﬁ(ff sé%&anee@&%! H%Bﬁms&%&gem‘ta & poagarnipsthypromdisagoni st s
adm ni st er

ever , .more._ . 25 f bl ViR nore
preferably at I%%flﬁf V%dlttlf’wgmléc?ﬂg’aﬁea%?ﬁ) kS aéar?{r%nr(# nggmtgﬁsyPers cont i nued

for six nopbhser, Maicpaediasiahky. ndogarispardet Fangind Pevl‘éﬁﬂ?ﬂo?l%th‘iﬁir‘gf“@?t%l y for

at least two bni@ RPeSdiade Wited: at e exact
dosi ng reg‘iaﬂ‘i‘-?ﬁasrﬁﬁ%vt‘deg%}elae?mllen%&gag%‘egg%?ﬂg %{:Eagpr:lst hased on the ndi vi dual

Ci r cumst angf@sving\uoteeingn ampieht effmb‘(}lt%EeahthWSC%oin)?ﬁ%ﬁfﬁfod‘é“eﬁta@e E {0 Sbog fised in
gene t éar at@% In gene 30 therapy applications, genes are introduced into
er

Genet ¢ oducth SFGCTRRAFE by SHPECERa b 4 hrae iy Ak FELRC! e

therapy” ipgladese &@ﬁl&h&%ﬂt&lﬁgbﬂﬂaﬁchgemehet gt ofidascee B iy east@rppi@tefbﬂlﬂtect is

ggg:ﬂe \S/ed bgﬁfﬁm??/ln‘?r}fga{d{}‘é‘@?%d}“gn fiurl‘%ngr z;[fter he%gnnlqm% ﬁq@%ﬂe%th%peg%eﬁtﬂ%hapem IC

that the therapeutic efficacy is increased. Preferred chemotherapeutic agents include but are not

30  limited to vincristine, cisplatin, methotrexate, 3’-azido-3’ -deoxythymidine, taxanes (e. g paclitaxel
(TAXOL , Bristol-Myers Squibb Oncology, Princeton, NJ) and doxetaxel (TAXOTERE®, Rhone-
Poulenc Rorer, Antony, France)) and/or anthracycline antibiotics. The manufacturers' instructions
may be followed in determining the preparation and dosing schedules for such chemotherapeutic
agents or they may be determined empirically by the skilled practitioner. . Preparation and dosing

35  schedules for such chemotherapy are also described in Chemotherapy Service Ed., M.C. Permry,
Williams & Wilkins, Baltimore, MD (1992).
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repeated adm ni stration of a therapeutically effective DNA or nRNA
Antisense RNAs and DNAs 35 can be used as therapeutic agents for bl ocking
t he exprewsi @m2a2certain genes in vivo. It has already reamebavTithat
short anti sense oligonucl eotides can be inported into cells where they act
as inhibitors, despite their low intracellular concentrations caused by
their restrictpgd yataks: by tRemerdds of -3l 03/ HROBSAPET] Wbditing 751 1

menbrane. (Zanecnik et al., Proc. Natl. Aca o 1éhb4 3 BB

[ 1986] ). prbideratiniceoiser ﬁ“ﬂ‘é’évoé’éﬁ"\gg’eo' %%Wg%sééﬁénaéﬁﬁg‘%%%lﬁei upt ake,
e. g-h by Zmﬁfsmﬂ;g i Flz%'ots@@dtb stegat prokibygtionchasmgec g EPEh bR fsgt;@?tc%i; I8s by
uncharged groups. There are a varie BeQuA Vithded bf tBeafont or

i nt r oduci 579 HF0OP é?eg“é%feﬁrslm% %%S%/S\%?ﬂé %%SP%gfeﬁgﬁ&B{SﬂThe t echni ques vary
dependi ngintép@Animkletddelr the nucleic acid is transferred into cultured cells
in vitro, or LndlyR dfukeneehl:Siehdiieoimhended thosbloyTdsmpgudy
suitable for the transfer of nucleic _ac'p,d A Nto JTRRl b R0 sGabh, Sinll Mevi tT O

i ncl ude t el dependofor lekqsendorveen the | ReEAPPHH GPETT Bh, i CF o1 nj ecti on, cel |

fusi on. DEA éétﬁﬁ&tieﬂt.hgc@o@diﬁémmﬂv{ah%ﬁﬂ@a’saey for drithirapist ?ngﬂg®%? ar@} .. The
curren referred in, vivo gene trans : cdrtaete Typigdlisf ect i on
with vi rgrﬂ%(ﬁtfby%? @a?e|°§a‘?l’élt“*ﬁ‘6ﬂ$ﬁ°‘?§ﬁ ‘)eq“\}ré‘gp’o°:b§{“£%‘gg@?f r gt?’l‘%ﬁpgh coat . Tt? ) i

pr ot eijp- | RQENHE WEdidaitr thedhSfuetita dospgg Bzr@aqheétthaéﬁc.h}cvqsréﬁg@f?dne ect

Bi ot echnol ogy 11, .205-210 . (. o MBmSibbuiab ingRs td dp tb 0wWmgkg abl e to
provi de tI‘P@”Cﬁh‘%&%F%Sagﬁcflgrdsyéteolé%g%%?ﬁ agrY%g n

gent that tar he iarget
cel |'s, sughwmasi by anrtghbodyors padey.ipefadly %O‘Eélﬂgg@@ﬁ gcfab lﬁg#zc}agh%?%rﬁ% ein or
the target cell, .acligaRdEor 1as fHeaeRidakat aiffeichefotraigets wilbp ciietite foyvher e
1 oyed, proteins whi ﬁigg;de%'egn%g%%a iﬁ@t‘riﬁoxg%geﬁﬁéeon%fé’@ﬁ ane

| i posones "afe enp .

protei n asifrinhtreatnepl eoRPEYED ek BT or targeting 15 and/or to

faci | ifat e, UptaKe exdplh, mePRSESiRS dtieins aornter differtiont HeieErPLeTBETC for a

particul ar cell type, antibodies for proteins which undergo

i nternal i Z&#%fon in cycling, proteins that target intracell ul ar .

| ocal i zati on and .grlkande: sendralpopbiitignate B if fqnpplged ﬂrlﬁélelf"é@ﬂg‘i tﬁ‘fj@rggf site

receptor-nedi ated endocyt 05l S LS, f6SEh@e £ BYS B¥dmpl 8, cfftycivis betnal ., J.

Bi ol . Cherfi* 15%52 ﬁ%ﬁ@g-eﬂ,%g%%fe(o?ggt%l;s g%?ld Vagner et al .. Proc, Nafbl.Agad.

Sci. USA Sihdulg4d: 37104 ifteegBee. comspiratiar ishagidote yaRanyh Hdosy and ‘gene t her apy

20 projgpc Oilrﬁlsi%l?esuﬁ‘gg&r S$0AscClio@dal apphoitRRCBvREPressBigBecB1Bup(ahB92) injedtive By 8

sequences can dl so be used in nethods of di agnosks.  O(ELEXPrERFhen vyl Bv8

may i ndi catmicalte getermged cliggearcieh-n g BBY68utt i ve organ. Moreover, a sanple

froma patigidmdasfaes. anal yzed for nutated or di sfunctional Bv8.

Gener al | Yy, such nmet hods .inclu | d%}{%ﬂ 'ﬁ%@ﬂ@ﬁ&ic@rﬁstinﬂesam&mhe from

a patient to thdf SGTELEYH 1P%ﬁq.ge g%%ﬁgd&%% cl es of manuf acﬁure Ln anot her

aspect t heimi aehitddombodimtsnBy GaeresBeingarittior Pragspistin ATREEEF & Toffpt | sing

et er | % S ru?eeaf)lmew{n? Bth&hﬁ%/ biEALTRRTe fRiferibEM @Akt R tifibs @welks Gas geagmendlissor der
egtiF &t g I

or for ertility. The article _of manufacture pr
conpri ses prefuhlyapmiavedderdianqnisarorepreisak f5ang Iﬁ@glratng Sﬁengfope gé%%%%%t with

the contai Qe 1w SWbdi@blohe GRNE@INNEE Srt Wil bpebeiate fint tiexaxapldesindweimieagusifheg| s,
syringes etc. The cont ai ners 0 tga% 1131 uglgrcrun% ackom a variety of materials
such as gl AdgmasdbpPaberrst PR oL BRI “FSIHE 8 conposition comprisi ng
Bv8 or an agoni Sicldd aahtagding s tBvEhelypwfidamey tlbrebd aisdlin gp1e by d™isier t
preferably provides inst Q MHSTaY il RBRIeBYSacHevAGORIoSiynthEsisasTtaagoni st
t her eo 8 I H%E?H%app RS GYT ﬁéﬂlé%%{eﬁgéogpt&?é e of manuf actcurfea comprises a Bv8

ant agoni st tieragleutiredly effectivp gpgetfcgrodyeti fqgextaﬁtéle for replacement o ve gerie.
therapy" includes both conventional gene therapy where a lasting effect is achieved by a single

treatment, and the administration of gene therapeutic agents, which involves the one time or
repeated administration of a therapeutically effective DNA or mRNA. Antisense RNAs and DNAs
35  can be used as therapeutic agents for blocking the expression of certain genes in vivo. 1t has already
been shown that short antisense oligonucleotides can be imported into cells where they act as

inhibitors, despite their low intracellular concentrations caused by their restricted uptake by the cell
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Bv8 antagonist to treat or prevent cancer. |In antother enbodi nent the
article of manufacture 35 conprises Bv8 and instructions for using the Bv8
to treat wo @reeednt a condition that is associated w th IRCIESVREST1
produci ng endothelial tissue. In yet another enbodi nent the article of
manuf acture conprises a Bv8 antagonist and instructions for using the Bv8
ant agoni St eerQarfeeQE'Alﬁkrﬁlcfgr&ll | prby . Na_heAcadG%‘mV\mm/%Z@@Q@AmePWZ/m571

package inser al so indicate ropriate NG S B ativel) One
enbodi rren@hgpmlept?%%ﬁ%n bej ik t@s"‘“i‘ar‘?&? theR ariels egsll)flg%%lt P e e st er ed
in a dose pf.cbaloeMestb dipsQy Gﬂchgogk@ramd 50 mg/ kg. EXAMPLES 5

Commrer o1 al |y ayai) aby £ Lea of cihglfu s@ﬁo \v}\ﬁlﬁle dsed
according to T}Jgﬁlﬂrea%yaal'cgrqq?ecf r?%x%[lib?edf Btr&dﬁ BQQ c c

i ons unl ess ot her tu CL :ﬁt ed. The
sour ces of Tﬁd}t@aﬁlqﬁﬁhilals' depreding fl]pcadfvhetheltﬂi@nucfeél LGif H@S@Q%O PP MR BT oughout

the specifjcati &l Qe MR uSs Jus bﬂmmfemfnuérgzpm@ul ture
Col | ecti o ’I\?éﬁlwom%e elgg‘flft?é\(lé/%ﬁE 110 Nortuhser "Bl ot_Anal ¥Rk &9, eluci date
agﬁ% oration, mictoinyect J

the expr essi oampaltaneelis iofvirBvisludedht F&oh LRSETesa 'S Was pe orred usi ng
RNA from @u MBlidc 1Y 110 baliu BRosp iR psRipaitidn mathod, iess Tbscurepfhyeref®eA bl ot s

were hybrid |ze to a 2P-1a eIe 5 LBVB.CENA, whil e
nouse g_nd vive BeDRINANSET Sraniquss ]élC Wf%ré glttﬁ 9 &1 @%ﬁy% OL&’&W 1By

abel | ed DNAdz% 2?@ based
on t hqonurcbd@%r&l@h@@h& macﬁaté\dotlratnlsnﬁaa:tmn Pz eanlall‘ysq_g_r\,@@_eglé}g}@& A¢lor di ng

to met hods wel | _known. 2R hGoleis BHA &ﬁ&bﬁi&l atedgent piag par ed
usi ng 30- £H9 h)é 6‘1‘ YIS s1tﬁat10ns 1?1sac{eglrabf:qg 81‘0@1)& i él Cﬁgnt o 5 lt:’l‘l e 1

e
kit (Amer Szhgeﬁ@the g igls3REh @@frm@gmp@ﬁcm celf %&F@%PF&PF&“@ Prﬁﬁ%’b"é% qar‘?'
puri i ed_ony Sephadsy, GloSB e ERIME Sl RhRiTRGkG)es andbished ozt MRl was

carried ol pressHyb hybrj di zat i ol utjo ). In
anot her examiphe, ceBlsefase wembrane Qs peiiet I‘i"{‘ oﬁﬁo“sr%@'ege I&s?& E& ﬁi:agat i on

g;r ];T'(e) rnl Sg ﬁe%%%mh%t%pgﬁ@ Q%rméiﬁsﬁ pl‘gﬁinblgi Mnerikﬂﬁerﬁg‘/ﬂl?uit; fg{@a mﬁg@gggwﬁg?g
I
wer e washettibagisy & Froignspgec g?g%“éﬁa Z%mbgl 7}'%%%’%} 1™hour at room
t enper at urlsoan»za@bﬂ ﬂm&dhabc}é iatra3@lubi half-Efe. b ﬂqchmnueoofrecmﬁsrseedl%e drghesyiesSE 50C.

The bl ot | N e 2
angl y SIOSS (%Eeﬁrllgﬁ c\é%ﬁao Pl e%I\X}Lﬁ{\L&PVﬁ i O emommmy(wmo&a ehéreeg elr,

1'0adi ng was assessed br.i di n wth
a 25 contm;ﬁmﬂéé 83 1 ORAA ({99 ghsl?f’F RS ‘\%é?n@ “b%lf“é%atngéenelz'—[ er{??
shows icﬂ é‘to%'lsgkgé&ndgﬂhﬁt%lp%%&%zsﬁ gdg_az(i@bz)was detected in human test| s
with a expr essi on vva ct escllS Icﬁ' %Q]é{‘es?t)n Bﬁf@vg%
human tissues tHaBvHEAEEISEISIZOPe “ﬁ“lddfb]fn%t HWs " that a sin
speci es waggicHeth @gd %ﬂcdn@errﬂi)ld&eprbcﬁﬁﬁue&r@nd Mmax\ftr aﬁargalfr érow%%\ABaYtkﬁat 1.8

kb and 0.8 kb tr nscrl sent r Bilde R@barng igher rat
tissues. TUGEENeT mt“ﬁ@ f Sﬁ*&ftﬁongl E‘ﬁ%dl %g%e%aaw hsg%h %ﬁ%&!{s}s}tl S i gﬁ)% ﬁ% naj or

site of eXWp&Sﬂnﬁﬂa@fan\f@nWmEWaEOW@el | Proliferation Assays
25 8. Articles of manufacture

In another aspect the invention contemplates an article of manufacture comprising materials
usefutl for the treatment or prevention of a disease or disorder or for regulating fertility. The article
of manufacture preferably comprises a container and a label or package insert on or associated with
the container. Suitable containers include, for example, bottles, vials, syringes etc. The containers

30 may be formed from a variety of materials such as glass and plastic. The container holds a
composition comprising Bv8 or an agonist or antagonist thereof and the label or package insert
preferably provides instructions for using the Bv8 or agonist or antagonist thereof. In one
embodiment the article of manufacture comprises a Bv8 antagonist and instructions for using the
Bv8 antagonist to treat or prevent cancer. In antother embodiment the article of manufacture

35  comprises BvS and instructions for using the BvS to treat or prevent a condition that is associated
with hormone producing endothelial tissue. In yet another embodiment the article of manufacture

comprises a Bv8 antagonist and instructions for using the Bv§8 antagonist to regulate fertility. The
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To determ ne the responsi veness of particular cell types to Bv8, bovine

adrenal cortical 35 capillary endothelial cells (ACE) and bovine brain

capi | | ar ywenaebsobi al cells (BBC) were assayed for proli frEmarsoze7s’esponse.

-65 WO 03/020892 PCT/US02/ 27571 Briefly, ACE (adrenal cortical capillary

endot helial cells) and BBC (bovine brain capillary) endothelial cells were

cul tured j apk%gg%sgfk HGPSE MMEM BURBhEIRR @enyckimed 0% bovintedipaitfhsasem  For
e

cel | prol? at1on assays, 6000 cell.s re plat ' Melohcs Qfd d02- wel |
pl at es i nintaatessbrs e coRpRitian ‘e g%ﬁcﬁ“”é‘ﬂff\é\g‘éfcﬁ ({?)lseoorg% or&cag?lltﬁ:b é}}wf &N Fi g.

11), 10 ngpmd. VEGE ("V' in Fig. 11), 50, 10 or 5 1 nM Bv8 (Fc-tagged
reconbi nant protein). Total cell Coﬁﬂkﬁﬂﬁﬁe obt ai ned after 1 week using a
Coul ter counter. The fold-increase I'n cell nunber is relative t_@ the
controb condi t Cannaritilyt rafiibloyresgsnts reforred {painufee STATPIeS MR 35636’&% Her® cel |
culture r eagxg?ctt\.%?{'\é\%{s§ucﬂQ{Saalnﬁg%tﬁelf\ﬁﬁg tediif Red T 6GH BRI of Saosd detls iderfEidied tohte

per f or manté assay see al so Aravind a ooni.n e i oo 477-478
(1998) . Pr@loivivi msamyples.asdihrosehorehswesipraion B %ﬂ@%ﬁsw%‘l%’i%& tﬁﬁlgﬁ

i ndi cat es T%&ecljltggrc%ﬁéﬁoﬂ,l‘llaﬂéégﬁb,e\m_ 10 of cells relative to controls. Bv8
produced an 1 ncrease in cell prolif%&%ﬁﬁglat all concentrations tested,
with a nmaximal effect observed at aConcentration of 50 nM VEG-, a

posi tijge control, induced a neaNdrhemi¥adnflygisd i ncrease in proliferation of
Qoth ACE and BOE f Sl gQUIRALEH chitnl BEnvIRbARA 6L SODL Gbs pAMILERS 15

Cel | Survival g Cidﬂf%éheeef( ec Bv8 on the surviyval qu en %tg ‘eld'tgL cells
Was measurredh frép pmblivaristhedfjuman modse sndgahsisyres: SRR REATE BE§ MBEEC Cal I s

wer e pl at e, | “euQ@ﬁM\ﬁLﬁe 0f-cPoMBlihardB A ESNEORKIRI Mbidg and caINeh dlawedra (as
descried i 1ﬁ13<arrp e 2, ab

A ove). The foll ow r}%leﬁaé/ [El@g conpl ete nmedi a was
aspi r at ed rabutizdid = RiebeleE N wrade b3sef Pt BHF Phott  siny addition or_in nedia
conpri i ng one @fimdd BloRhafyelh hanbeigruanpondng o: maiiFES] kiow ipds arp o' Mg/ nd
VEGF ("V" in Fig. 12), 5 nMBv8, .25 nM | @DNA ZagniMsBv 8
(" V+Bv8" | graiply DI probss Wk ﬂ’i‘ﬂ?la‘f?&-%:% 5(%{%8 %frtg%)}ﬁ%%g? inf(l)()\rcl{g for %gg hour s,
cel | s wer eyfeADREEPhye I kit phiheriiam, usng AhdCTH 30801nFimBe) (gmyoat RRRSIFor
several hours. I ' At anfl SRR FReFRataiEl Juphit °Ainhour s

%F%ﬂcgﬁlpfla%ﬁ\l\egf s#nm%nlgﬁgz gih%gc@) an

with 5 g/ " um’i odi ne an ng/ M RNase jn_.PBS. Th -Gl profile
of cells mr@mwmmrﬁwi@womms@%w%?@ﬁmﬁﬁ %"aﬂlgff’gé?t&gﬁfﬁé“gcgb%’%tlﬁémce| |
popul ajj on was Emy%aigqo@mﬁ@(sqe BEPEROPDEhirasGeklia; 000 hiyel\ieratiresasheasedi s of
the graph’in Figure 12. As can be i n_Figur hapcednddne
survival ofaBBCrapi PHA P4 fuappide; %/?Slgsga%rof deﬁ 5Sr"?[ 4%?%%%8%& otic cells
were Vi si blerhininslit 2KesI@ oibie §MSefoehber of rogh tidveneraiion dalteh Py A0 SYVeRy 8
than in the pre f 204 02 lobVi 8 faneh e bavesl a
syner gi st 8%30@5553?8 %f{ﬁﬁgsa(t:g%l %&EM@EC%%E%%O WO cO eogﬁgg??i ncr easi ng
cel | survi yiadsphotmageimedsie (Fugikt Emtivaidnn RNADpadngrvageesitstf PABYSHZ 'S own or
10% FC%% EXAMP Vivo I nduction of Anaioaenesis The ability of Bv8 to
e“an

i nduc glor?gldlo_agténﬁgr(léb@r esponse was neasured. |n ope set, of
Bv8 mRNA transcripts were detected. Figure 9 s&qows tﬂat a’smgle mRNA species of 1.8

Kb was detected in human testis with a human Bv8 probe. No expression was detected in any of the
other human tissues that were analyzed. Figure 10A shows that a single mRNA species was
detected in mouse testis and heart. Figure 10B shows that 1.8 kb and 0.8 kb transeripts are present
30  in rat testis but not in other rat tissues. Together, these findings indicate that the testis is the major

site of expression of Bv8 mRNA.
EXAMPLE 2

Cell Proliferation Assays

To determine the responsiveness of particular cell types to BVS, bovine adrenal cortical

35  capillary endothelial cells (ACE) and bovine brain capillary endothelial cells (BBC) were assayed

for proliferative response.
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35 experinments, the effect of Bv8 on the intratesticul ar vascul ar

proliferation in the testis of Beige nude nale mce was determ ned. -66 WO

03/ 020892wiedB/0BO2/ 27571 Adenovi rus encodi ng LacZ, VEG, mmdude¥&EG- have

been previously described (LeCouter, Nature, 412: 877-84, 2001). For

production of adenovirus encoding Bv8, cDNA encoding the human Bv8 81

am no aci d i sof 0k MM, Ed-AN@tichithQild-Nendtihdladll) thdBRE@GOvR brgigenditaagene) and
S

the manufacturer I nstructions re followed t adusen .86 Qubihant
adenovi r Lr&dcshahel@@]é@rweéi%WWéBHBW#ﬁﬁ?se\ﬂm s |errnﬁés%3d\%élgl purified using the

| ar ge- Scap® i brof fe@AanMsta3R 00N &k wsteathted iCA)ch vesHt {17 el @pies b f1eiaROi v o

studi es, adenoviral vectors aAC L ) 1 1\ Efg YRV BB FigMeneso, n) @ct ed i n
the test iBeds Vigopigay ?1%3 nmré(genlfraofggo¥!%%ﬂ’ {a , ven days,

_ _ : pfu (n:S% . B‘Qf%ft&éei seven d
ani mals wepe ikisl (Fedggn thotthisnant poteimy st eelf sopast) Wi EOBIP Eed For Hi’st ol ogy.
10 As can_be seen | gure 13, By 8.t Hirdidke toahdic@iol andlidfsGaNEGEL stincr eased
in vivo ?ﬂ’ﬁtérrc Priﬂ%li grflé:%gjl&kﬁf ary formation in testis, cellstof, Ayderai ce. No
i ncrease iom vahieef $t Meilialand aiper|Flh PYMTCREIERREE VOR CBPIENGT 0genest s was obser ved

in eitherpthe PBS O bAGLaRHRROMII ASvitiond KodningCoupiiol §477a78 A9ADer of

treated animal's, tubul ar atrophy S S . catel Bre ek natbeophy may
result from aPrelimiaFrpEsdisy SP“R*Fé??"t%f'tlﬂafr%p)l?gégﬁérﬁggﬁmﬁai results ?_r om an
i “dUCy) 0N oPlellt R8RS RERNN. CBIERPONSkan ibGeFhin eBPEYSTIGn fF 1t Faaperirations

specification IS consider 0 o&8h oF o @bl EGBNEpdsikivd taadoli . t he
art to pr&eehcEm hHEH ee#?‘fgé)hs.m%g\ﬁggg IC&\It/rg{bl ous rma'bhi ca]tli onls Q

t
i nvent i on pidacedddieiriyaired-fold introsse insprolifpratzan et B8 SFFE & %co%pﬁe!i g’e‘ﬂippar ent
to those ski l{ﬁgonitrgl the art fromthe foregoing description and fall within
the scope "Bf**Fhe™appended cl ai nms. -67 V\qrosl 020892 PCT/ US02/ 27571 WHAT IS
CLAIMED I'S: 1. A rmethod of induci nd¥P8fi%%ration of endothelial cells
conpri;gi ng contacting said cells osishvBeiBstag an anount effective to induce

proliferation of said cells. 2. Th Al 1L whersioRingiyk £el | s
are vascul ar efbotffsl ‘ifaﬁ"Sé’@lﬂ?ess.uwévag(.’fmce?%(g%rqrae}? El(l)sgi\l]%flﬁ%l ai m fﬁ\xhlér ei'n. said
endot hel i ak’ 6&likeSbraih &asilley ABHOY edlis cveen dlotehdt ach Wdlepl] &Wwell Pl LOHRPRBY of
claim 3 wherei n sai d endot hel i LiSov8 erne dilosirefdaf tistcofmpled agdnives gl and.
5. The rret"ﬁ’E}Ble'ﬁfmeg agf‘srﬁ{é T gnrte_);&lﬁjpfs\e?i’d §€)8 i's ,aonat i Sed. sequence Bv8..

pol ypept i depiratedl @ndoellTiere meltukegdn erpdie ahav 8 \REEYR; o TEHTE BIESE A nat | ve
human Bv8 pol vpept i deni. 7y, F0e, 1t hog 20hiyel JEaF 6 WiheFei h2)sand BES2TBYpr i ses

the arfino acid sequence of SEQ |.D 2. T f xgl.aj 5 .
sai d Bv8 cdp?Q medsl YHE wq A BXE(d +§§g&8%@eﬁ&fm Q%W ﬁﬁé BnElRioher el n

for 48 hours, cells were removed by trypsinization and fixed in cold 70% ethanol for several hours.
Cells were then stained at room temperature for 2-4 hours with 5 pg/ml propidium iodine and 20
ng/ml RNase in PBS. The sub-G1 profile of cells was determined by FACS analysis. This

25  percentage of the cell population was plotted as percent apoptotic cells on the vertical axis of the

graph in Figure 12.
As can be seen in Figure 12, Bv8 enhanced the survival of BBC epithelial cells. In

particular, fewer apoptotic cells were visible in culture in the presence of either concentration of
Bv8 than in the presence of 2% FCS or 25 nM EG-VEGF. Bv8 and VEGF showed a synergistic
30  effect, with a combination of the two compounds increasing cell survival to a greater extent than

either growth factor on its own or 10% FCS.
EXAMPLE 4

In Vivo Induction of Angiogenesis

The ability of Bv8 to induce an angiogenic response was measured. In one set of
35  experiments, the effect of Bv8 on the intratesticular vascular proliferation in the testis of Beige nude

male mice was determined.
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15 9. The method of claim5 wherein said Bv8 conprises the amno acid
sequence of SEQ ID NO 6. 10. The nethod of claim 1l wherein said Bv8 is
hepari n bwuodi3rgossil. The nethod of claim 1l wherein said B#T/gs0a2878
i mmunoadhesin. 12. The method of claim 1l wherein said Bv8 is chinmeric BvS8.
20 13. The method of claim|l further conprising contacting said cells with
VEG-. 14. A ”%J%g 6o eﬁcBQHglLragz PVDGF.f £idabG-MEGBT harn detrh @feviahsl dbsogbed

u

conprising introducing a ngodi ighsCebg in an
amount  ef fLeCeutsreNetarej Hdué7- %Iz(lgblsr gllqcrfpé‘f %‘lo?)r??%i%\égﬁdh%&d%% Ifjlvgof claim 14
wher ei n sg;cgd&V%eHﬁmﬁﬁmsl g1 hhindiang. isdf6m Fhecledhisld G¢ @Y% HHHa GHEr ei n
said Bv8 is a na ence, dubd recdi@nanBddagdiraf cl ai m
14 wher ei ﬁtrgfage&@@éﬁ%m&? 29 uﬁ%gnﬁgvc%%’%pe ﬁdl%d togré he net da of . c| :’vlldm 17
wher ei N1 Sty eitedoh®@inbma bvinge Miss msaausﬁ@rx@maé@éﬁﬁaec%@ﬁl%ff B Vg (GaLsyad 19
The net hogﬁ?(@n‘fl alé‘ﬂ 18 wherein said endothelial cells are cells of a

st er oi dog and 30 20. The net hod of c r
i ntroduci ng a huct evastdiss.ddeNEEY Ve s VES ?{S’{%&%F 'fu}% ﬁV@g%er‘éﬁf‘éE {eh?{l d of
enhanci ng h%eg% Lis Mnge\ﬁ@Ae,m&@mm-ﬁlg RE: (69t Adt: sagnslaysdanired]$ werpikilnd BWighs n an
anmount eff Ive to enhance ? vival . 22. The nethod of claim 21 wherein
sai d Bv8 iestehrspafired apd Biefefigd OS%Stﬁlﬁgy The method of claim?21 wherein said Bv8
is a Rgtive Sequence: ﬁgﬁuppllgyrpepi B simil2dto HEF arst BOYESH, 8%psst 75 %her ei n
said Bv8 is a nati une € M&a@@l@%&&a&l capillary
PCT/ US02/ Zfeifial %l\ﬁar'f&%mﬁg? §c£? cylPaQ?trrﬁh&Lemm wherein sajd Bv8 comprises the
ani no aci q‘orsﬁquﬁm@@u@énesﬁﬁ@ JbBrieGin sitherxte PBEE L WERPVETS QIE! HO%- Whr ei n
sai d Bv8 co &r 0? Sitel mglg]tlﬂ)(ala%o h}sveagld%@@ﬁeroéd ThEfblib ah:l@hytﬂnay Bes@fronThe
met hod of “BFR7§ 23 wherein sai d corrpr es the amino s&; sequence of
SEQ | D NOaniere2®.in fﬁt@éﬁfﬁ?ét“ﬁ@dfe&fat‘@?”é‘? fipo 40| %P%pi sé‘ﬁl%ogg s are endot hel i al
cells. 329 The nethod of cl aim 28 wher e| n said endothelial cells are
st er oi dogeni ¢ endot helial  cell t f e Aiidien ei n
sai d endot hel i dbe &xferige éi"rr‘éte‘b%’ﬁlgca}}?n 4°8 Sléig%?é{)% esﬁﬁglc&gtoglrllﬂe 31. The method
of claim 2 rtitdt ;hwhcd:ﬁammrsmmgHowmea@mqugmsfélﬁ%U@éI°|f dhe\ipyeRtiopEpgedditen to o

met hod of enhanci n sd SK1cQGM G AG fnnile Fetgoingci d
encodi ng B0 e%‘pﬁ\x@ agg%%fmbeﬁ%grg#\é&éﬁgg%ﬁehﬁg%f ective to enhance survival. 15
33. The netehoigiofand faiiwithia hagpee ef the PRFYERBTT s heparin bi ndi ng.
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34. The nethod of claim 32 wherein said Bv8 is a native sequence Bv8

pol ypeptide. 35. The nethod of claim 32 wherein said cells are endotheli al
cells. 36wolis@memehod of claim35 wherein said endot hel i alpcaiisoz/ 2as7¢

st eroi dogeni ¢ endothelial <cells. 20 37. The nethod of claim 36 wherein
said endothelial cells are cells of a steroidogenic gland. 38. The nethod

of cl ai mV?hZIA §FDRvEePr 1 sing i ntroducing a nucleic acid encoding VEGE to
said cel I's. : met hod of inhi biti endot ' CElkisiRg ntab@leabiaon,
conpri sing cortact iAri@e%“éioﬁmd%“ngé?llf%rg}gﬁ“toﬁe@oﬁgbi %E% agghims% in angas armount
ef f ect i Ve, 10wkiBidah tn Sebht effEcdivé hedatd poliferdt®dn ofseideelfod of treating cancer in
a mammal, said nmethod comprisin | O SLEY dkd\GscRlar BMShEAL @YONi st to said
manmal in an a?rmuntT%%’Fl?tg‘g)qf\?%m} gwﬁe?éel?é% cancer “41. The npt hod of 1. Gik@al m 40
wher ei 1 sai d manNMBIThE sethorhetivlaind 2 whithia seid exfgtrelis cellf 3 FER FHET BT R Sai d
cancer isfﬁlﬂgr none- dependent cancer. 30 43. The nethod of claim40 wherein
said cancer™is of the reproductive organs. = 44. The nethod. af..Gl.aie 43
wherein said céancerThe methed pf damay whessit gid en&%t?élﬁ} Cﬁt@? ﬁ%ﬁelgfogta reat i()%lal a

condi ti onig]g oci ated wi th hornone producing tissue in a manmal conprising
admini stefing Bv8 in an amunt effectiyv L&l sea@hd eneiybdpate. 46. The
net hod of cl ai fn 45 W@F@P%"%&i‘rﬁ?c‘f’ R ?lts%lgﬁ%;ggéoacj agtegd Wit h@)hor ne produci ng
35 tiggue is sgl ectrd nfcthomvtdim §rdenpincohBr&is k rEvormIn B BORRSAYENI t al

adrenal hyperpl asi i nfertililye wnsExUah FRksth@Réone adindnadeaudepehdent
tunors, pr ecocious hﬁﬁ%erﬂ}of},()fﬁ;g%gngAl bri ght syndrome, adrenal -hypopl asi a
congeni t a,sEanp Nty pogonadot r opi ¢ hypogonadi sm -69 WO 03/ 020892

PCT/ US02/ 27571 47. iThe.qiRtdredindb wheRinBaid Bvahehgises e bdinraprrabquEse h‘ﬁman.

48. An article of manufacture conprising: a container; a Bv8 antagonist; 5
i nstructi GEQIPAO:¥si ng the Bv8 antagonist to treat cancer. 49. The article
of manyfact ureqof clgimud dhamesvisaintkidaeermprsc B Engl s SERRREPT  50.
An article of manufacture conprising: a container; Bv8; 10 instructions
for using ¥RPBY8 %o treat a condition that is associated with hornone
produci ng tissue. 5The Adiedaf tlhinl levhsfeirraidvaistheragn BPdigs-ai m 50 wherein said

tissue is testi (fl'” ahpyd | él?old%fclaiﬁzl'wh%&i@é’afdi]ﬁ/k%a(EcVS maAufoadikdii.e conprising: a
cont ai ner; 15 d1Bv8 aanagonl st

12. The method of claim 1 wherein said Bv8 is chimeric Bv8.
20 13. The method of claim 1 further comprising contacting said cells with VEGF.
14. A method of inducing proliferation of endothelial cells comprising introducing a

nucleic acid encoding Bv8 into said cells in an amount effective to induce cell proliferation.

15. The method of claim 14 wherein said Bv8 is heparin binding.

16. The method of claim 14 wherein said Bv8 is a native sequence Bv8 polypeptide.
25 17. The method of claim 14 wherein said cells are endothelial cells.
18. The method of claim 17 wherein said endothelial cells are steroidogenic endothelial
cells.
19. The method of claim 18 wherein said endothelial cells are cells of a steroidogenic
gland.
30 20. The method of claim 14 further comprising introducing a nucleic acid encoding

VEGTF to said cells.
21. A method of enhancing cell survival, comprising contacting said cells with Bv8 in

an amount effective to enhance survival.
22. The method of claim 21 wherein said Bv8 is heparin binding.
35 23. The method of claim 21 wherein said Bv8 is a native sequence Bv8 polypeptide.
24, The method of claim 23 wherein said Bv8 is a native human Bv8 polypeptide.
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I nstructions for using the Bv8 antagonist to regulate fertility. 53. A

nmet hod for identifying a Bv8 antagoni st conprising the steps of: a)

cont act i nwomaesdedat e conpound with Bv8; b) determ ning thoa/esmmhkiiry of the
Bv8 to stinulate endothelial cell 20 proliferation; and c) identifying the
conpound as an antagoni st where the ability of Bv8 to stinulate

endot hel i al cel2s. pr ahé ihethat dfaivirh 34 whbreilpistié Byv8 Befuprides gt dvoeb dodd seipabeet off yi ng a
Bv8 ant ag%@l\ngﬂi sing the steps of: a) contacting a candi date conpound
w th BvS; etermning the ability of the Bv8 to pronote endotheli al
cel |l survival; 26) i donmethed ofcplaih @4 eberpioseid Bad camprisastteapaning eeidaegieace ofe
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met hod of 1 nduci ng angi ogenesi s conprising contacting cells with Bv8 in an
anount %ef f ecti V& t o THhBeRe! i ge nbera sadBvE gompassdhn gy oid Fa%Prny a

di sease orsgpmiidi®n associ ated with excessive, unwanted or uncontrolled

SUbj ot ' Be “int agBnrerote ARl Ame P B Rt B Pkt the said di sease.
-70 29, The method of claim 28 wherein said endothelial cells are steroidogenic endothelial
cells.
10 30. The method of claim 29 wherein said endothelial cells are cells of a steroidogenic
gland.
31. The method of claim 21 further comprising contacting said cells with VEGF.
32. A method of enhancing cell survival comprising introducing a nucleic acid

encoding Bv8 into said cells in an amount effective to enhance survival.

15 33. The method of claim 32 wherein said Bv8 is heparin binding.
34, The method of claim 32 wherein said Bv8 is a native sequence Bv8 polypeptide.
35. The method of claim 32 wherein said cells arc endothelial cells.
36. The method of claim 35 wherein said endothelial cells are steroidogenic endothelial
cells.
20 37. The method of claim 36 wherein said endothelial cells are cells of a steroidogenic
gland. _
38. The method of claim 32 further comprising introducing a nucleic acid encoding
VEGEF to said cells.
39. A method of inhibiting endothelial cell proliferation, comprising contacting said

25  cells with a Bv® antagonist in an amount effective to inhibit cell proliferation.
40. A method of treating cancer in a mammal, said method comprising administering a

Bv8 antagonist to said mammal in an amount effective to treat cancer.

41. The method of claim 40 wherein said mammal is human.
42. The method of claim 40 wherein said cancer is hormone-dependent cancer.
30 43, The method of claim 40 wherein said cancer is of the reproductive organs.
44, The method of claim 43 wherein said cancer is testicular cancer.
45. A method of treating a condition associated with hormone producing tissue in a

mammal comprising administering Bv8 in an amount effective to treat said condition.
46. The method of claim 45 wherein said condition associated with hormone producing
35 tissue is selected from the group consisting of lipoid congenital adrenal hyperplasia, infertility,
sexnal maturation, androgen-dependent tumors, precocious puberty, McCune-Albright syndrome,

adrenal-hypoplasia congenita, and hypogonadotropic hypogonadism.
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The method of claim 45 wherein said mammal is human.
An article of manufacture comprising:
a container;
a Bv8 antagonist;
instructions for using the Bv8 antagonist to treat cancer.
The article of manufacture of claim 48 wherein said cancer is testicular cancer.
An article of manufacture comprising:
a container;
BvS;

instructions for using the Bv8 to treat a condition that is associated with

hormone producing tissue.

S1.
52.

53.

The article of manufacture of claim 50 wherein said tissue is testicular tissue.
An article of manufacture comprising:

a container;

a Bv8 antagonist;

instructions for using the Bv8 antagonist to regulate fertility.

A method for identifying a Bv8 antagonist comprising the steps of:

a) contacting a candidate compound with Bvg;

b) determining the ability of the Bv8 to stimulate endothelial cell

proliferation; and

c) identifying the compound as an antagonist where the ability of Bv8 to

stimulate endothelial cell proliferation is inhibited.

54.

A method for identifying a Bv8 antagonist comprising the steps of:

a) contacting a candidate compound with Bv8;
b) determining the ability of the Bv8 to promote endothelial cell survival;
) identifying the compound as an antagonist where the ability of Bv8 to

promote endothelial cell survival is inhibited.

55.

A method of inducing angiogenesis comprising contacting cells with Bv8 in an

amount effective to induce angiogenesis.

56.

A method of treating a disease or condition associated with excessive, unwanted or

uncontrolled angiogenesis in a mammalian subject, comprising administering to the subject a Bv8

antagonist in an amount effective to treat the said disease.
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