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Abstract: The present invention provides nethods of using Bv8 pol ypeptides
to induce endothelial cell prolFEED@FITHEIYENTION enhance endot helial cell
survival. Al so oyl der NGRS Bl EnlBLNOASNOL SEHERBAISTLE ﬂ?%&é&t prs of
Bv8 activity. Furt her nor e, treat nent " usi ng 0] eptides are
provi ded? 28ro¢enbwbavt9geme%wmm 03/ 020892 PCT/ US02/ 27571 Bv8 NUCLEI C ACI DS

AND POLYPEPTI DES W TH M TOGEM €k dinvth & Thk mﬁz@ .HE | NVENTI ON
| Endothelial Cells '

The focal microenvironment profoundly affects the phenoiype and growth properties of

vascular endothelial cells in a tissue- or organ-specific manmer, but the nature of the local
10  instructive signals is largely unknown. There is compelling evidence that the vascular endothelial

growth factor (VEGF) and angiopoietin families of endothelial cell specific growth factors are

essential for embryonic development and for angiogenesis in a variety of physiological and
pathological circumstances (Ferrara and Alitalo, Nature Medicine, 5:1359-1364 (1999); Carmeliet,
Nature Medicine, 6:389-395 (2000)). There is also strong evidence for a local, tissue-specific,
15 regulation of endothelial cell phenotype and growth (Aird et al., J._Cell Biol., 138:1117-1124
(1997); Stewart and Wiley, Dev. Biol., 84:183-192 (1981)). The morphological and functional
characteristics of endothelial ceils vary extensively among different organs (Simionescu and
Simionescu, Cell and Tissue Biology, Urban and Schwarzemberg, Baltimore, (1988) pp. 355-398).

Furthermore, the site of application determines the properties of new vessels to an even greater

20 extent than the type of angiogenic factor tested (Dellian et al., Am, J, Pathology, 149:59-71 {1996);

Roberts et al.,, Am. I, Pathology, 153:1239-1248 (1998)). The molccular basis for this influence of

the local microenvironment on the properties of the vasculature is unknown, but if is believed that
the specialized stroma pla.ys a major role {Dellian, »s_up;;_g).' Congeivably, an integrated network of
stimuli, which may include tissue-specific secreted proteins, in addition fo cellular and extracellular

25  mafrix components, functions to detenmine the structure and function as well as modulate growth of
the resident endothelium.

Thus there is a current need to identify and characterize factors that influence the growth
and/or differentiation of endofhelial cells. In addition to increasing our -lmowledge 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 {he organism operates. . In particular, of interest is how signaling

35  cells control the behavior of the organism. For exaﬁ1ple, 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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‘The present invention relates generally to nethods, conp®BEeruay2086d assays
using Bv8, a 5 protein with mtogenic activities. BACKGROUND OF THE
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study how tt}gatrg{ gani,sMQperates. In particular, of interest i$ how
signaling 35 cells control the behavior of the or gani sm For exanpl e,

endocrine c&#¥s secrete signaling nolecules called hornmones wherein
mal functi oni Nng ofyeSRGIBhil Yot HhMes @iBed RSl Taim hedkn t@retons \WaRlieetag of

0 01 0Er . ket I B RER RS R SFAR
secretimg tﬂﬁsa@%m&hmy\@nﬁ hydi gsiellphotedd frbre shéksamie stuoogen histtegcshowmipper na
D Ovarl %Ezhlfyoilmltelntc !ne}nducm% intestinal confraction (Schweitz et al. FEBS Lett. 461:183-138

(1999)), Several mammalian homologues of Bv8 have been E.loned from mouse and human and

have been shown to have identical amino-terminal séquences (Wechselberger et al. FEBS Lett.

462:177-181 (1999)).. Like MIT-1, human BvE& has been shown to potently contract

30  gastrointestinal smooth muscle, with an ECyy 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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progesterone (corpus luteumcell of ruptured ovarian fo?8 Fetireary 20061 e t here
are a variety of. treatnents in the nedical field which utilize exogenous
adm ni stration of testosterone, estrogen 5 and progesterone, there remains
a need to regulate the cells which produce these hornones. Qher cells
speci al i zed for hornone segugiviAty braiRorEerioRl | s of the adrenal gl and
and the cells_of the digestive system For exanple, cells of the adrenal

gl and secr et e T8pPHEPHATveRLion if bpisp onep idepléication 2 rovel astivigeneiBes. duch as

m ner al 095%15&1%@11&@@Qen%tﬁﬁ‘?&ﬁﬁﬁde?p?dlﬁéatwgm ex%fhtehaq Hélﬁftobf&ﬂ@s%}wm cortisol
which is groduced in the cortex of the adrena and which 10

i nf | uenc&serdqtechial cellsang dopromoiesngiogeapsis. t%pf’é&mbélnl dstagfhereipe Byp gedeit ve system
i ncl ude. aaaﬁﬁdqiolsfﬁaﬁldep@ﬁ%%eeﬂ M@hﬁﬁxbé&ﬁraﬁsrafs 4nASH ldia osis AR Al oBECT et ed
by the islets of Langerhans and |s essential for e net abol i sm of

car bohde%‘%délé’nS siptgdvithendethdial 6¢ll-he t r eat nent and control of diabetes
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factors FSE %HF@&%P@GRO@%@CT%F“C&‘SQ@%Q ng and treating di sorders 20

associ ated W Inhafouh agbd tHeyRasnt BRGibO provilbid o B bk HEfhudiode
candi dat es Seﬁu’{il}lé}[l] iagnosi s and treatnent of such diseases. Bv8 Bv8 is

a smal | f)“r°8 © RRERaTgPR off arasdicrmert Jpripdiying apgirgeHeiSski n secreti ons of

the frog Bonhi fpméabiR@attd drddht iavenBén giowdEeuﬁse df: Bﬁh@ir Er%sshucle%ﬁde 189- 196
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Sever al magal i an _ho Iog es._of Bv8 have been cloned from nouse and human
and  havEOREEHOY 195 tBelﬁ el Fapncing | susyah bt endatbalial cslly y@nindacing -
(Wechsel h@o@a{es@t aI FEBS Lett. 462:177-181 (1999)). Like MT-1, hunman Bv8

-has been ShOV\Ql otentl%contract 30 gastr0| nt estl nal smooth nuscl e,
with an Ec50 PrANOME Swecalis mREH IpyERtien pioyidey usg) of RS or pRalymiclesddesg2- 698

(2001)). ent‘mg Bv8in OfonBiRtidiA Weth PRROF | e bbllinRekolide BrEBAS vIEdIE i} Qoer form

reflectin e presence of an alternatively spliced exon. The | onger form
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descri begderblﬂoéanﬁusgaaug&uer Application No. 091886, 242. 35 -2 28 February
2006 SUMVARY OF THE | NVENTI ON The present invention_is based on the

i dentificati ot @Pm%@séf’cta@f*|P\‘i‘?SF1}té§VGBT1°IBWB’WdF%“SGp‘§r% B8 |12gtegonsy an fhies been

- found t oprbmme obra0hkdiGdnthi &7 ihMbERE QMR Teindsthellaf ROy RalSsl Vi val  of
.endot heI L‘F%F and to pronote angi ogenesis. As described in detail

her ei n, (9fmé%‘?gﬂ%es’énd pol ypepti des can be used in a nunber of
- assays and | r[n@h@tﬂéicaﬁbe‘ét e PrdsE:R JAvIRIYn pfPbvides use of a Bv8 antagonist and VEGE

. antagonist in the preparation of a medicament for simultaneous, separate, or sequential use for

inhibiting proliferation of endothelial cells, survival of endothelial cells, or angiogenesis.

In another aspect, the present invention provides an in vifro method for inducing
proliferation of endothelial cells, enhancing survival of endothelial cells, or inducing
angiogenesis, comprising contacting said cells with Bv8 or a polynucleotide encoding Bv8.

In another aspedt, the present invention provides an in vitro method for inhibiting

- proliferation of endothelial cells, survival of endothelial cells, or angiogenesis, comprising

contacting said cells with a Bv8 antagonist.
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conditions associated with endothelial cells. In one asyeEébruadp@0psesent
i nvention provides use of Bv8 or a pol ynucl eotide encoding Bv8 in the
preparation of a medicanent for inducing proliferation of endotheli al
cells. In another aspect, the present invention provides use of Bv8 or a
pol ynucl @pidodiRr aB& ol pAsdRY fivd i 88 i &dﬁeadb@é%% i5Or
enhancingnﬁgﬁﬁgggl of g%dotﬁg?@g%ngﬁ%fgﬂkﬁﬁagﬁégﬁgr aspect, tgg&gresent
i nvention proyhdes 4sRif a Buldkfcddipuil SRABALLAN of a medi canent for

treating a stg)oi dadghiifind ins abiBryHr 4R dehourdlo AR iRRRELrolifeRBoPr €Sent
i nvention_ provides use of Bv8 of a polynucleotide encoding Bv8 in the

pr epar at Pordeihelisl erblaiseivalnf erdothefislgells, Prpugiogimsgenesi s. I n anot her aspect,
the present i nvefhd GRbdARiIaR HERnOInvEBn ProvideP Q! YOHE 8P1HdHEne €AFOdI Ng BV8
in conbination with VEG: or a pol ynucl eoti de encoding VEGF in %he

pr epar at PEHHton nettie caphedimentothe hethad; eompsises, costetingagells with Belgivest i al use

for i ndughsigt emedive i€ hifub® BrofferiBA Arhad bals, TRt htmho8 ANGHRG Sprkyal of
endothelial cells i nduci n angi ogenesi s. I n anot her aspect, the

s, or ind . as .
present FINASHRS B cpitsovity ¥EGEs appthes, gmindiment Hieypatkadesomprtes introdeingng Bv8 i n
conbi nat meeid¥cidenMididy BB ifto RAsYRNALAnSRE dRcBREOHRG MEFKlifePhibN ThisPr €par ati on
of a nedi canent for sinultaneous, separate,. or sequential use for treating
‘a steroidogenic tissue disorder. In another aspect, the present invention
provi des use of a Bv8 antagonist in the preparation of a nedi canent for
inhibiting proliferation of endothelial cells, survival of endothelial
cells, or angiogenesis. |In another aspect, the present invention provides
- use of a Bv8 antagonist and VEG-F antagonist in the preparation of a
medi cament for simnultaneous, separate, or sequential use for inhibiting
proliferation of endothelial cells, survival of endothelial cells, or
angi ogenesi s. I n another aspect, the present invention provides an in vitro
met hod for inducing proliferation of endothelial cells, enhancing survival
of endothelial cells, or inducing angiogenesis, conprising contacting said
cells with Bv8 or a pol ynucl eoti de encoding Bv8. In another aspect, the
present invention provides an in vitro nmethod for inhibiting proliferation
of endothelial cells, survival of endothelial cells, or angi ogenesis,
conprising -contacting said cells with a Bv8 antagonist. 3 28 February 2006
~In anot her aspect, the present invention provides a nethod for identifying
‘a Bv8 antagonist, conprising: (a) contacting a candi date conpound with
Bv8; and (b) deternmining the ability of the conpound to inhibit Bv8 induced
proliferation - of endothelial cells, survival of endothelial cells, or
angi ogenesis. I n sone enbodi ments, the present invention provides a nethod
of inducing cell proliferation. In one enbodi mrent the nmethod conprises
contacting cells with Bv8 in an anount effective to induce proliferation
of the cells. The method may further conprise
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contacting the cells with VEG-. In another enbodi nent tieFemtsrgdoo®npri ses
- introducing nucleic acid encoding Bv8 into cells in an anmbunt effective to
i nduce cell proliferation. This 28 February 2006 net hod may further
conprise introducing a nucleic acid encoding VEG- to the cel ls. In one
enbodi ne f quence Bv. ef erably, the
native sg%quéﬂglél?ﬁ%&o%?g& %n}/o ugg LR mat e wﬁéog}% éptl de. The
nati ve human Bvée qudiogiept ihd@vﬁay aommwseqmncdﬁsv&amlmrpadﬂ (H’resf@ah]lﬁrthce of SEQ
ID NO 2 ot nmbodi nent
the nat; s scieRTEREpAShuas B LR By BeRpb pcrle A il ARG D N0 6.
| n anot hmlmb@dmmemmnﬂse tl&/amns actdpsacbiemeo:ff S‘Eépﬁb INO: 2obmidiie agninol #vid/ et
anot her v, urther . enbodi nent
the Bv8 ézigc %%%%%%@@#%ﬁ%egﬁlﬁb% ?gl%q%e cE egeaﬁ‘égceoﬁn “P‘?ﬁ“’eﬂl. al cells,
"~ nore pr eﬁlemabtlsl sgpenco PSR H NO: 6ridandtbéricabodimbitshesiidhis eqpablbof lpphiirs of a
steroido d r ntio Py i des a
nmet hod o e \anci ‘Ir;l{ga%)eliéf aeglfl??(g}l}n\gigtl the %yégr:gn%‘ﬁé) Igmunoaﬁhetsﬁl gnma 08" conpri ses
cont act i frgbadirecnt e By isichineBo8vB.n an amount effective to enhance survival.
The met hod ma r [ e .d n_anot her
‘enbodi nent th?ﬁsgﬂé &E&gm%g if %g% m%rﬁg hlcﬂ? r?gl?§ %Fé klséfe\gécbiwﬂg%c |ng Bv8
into cel Frsloﬂlﬁh?éﬂeﬂaﬁwhﬁﬁtheﬁﬂé@favtewttbg@mﬁmmb cell survival. This nethod may
further -conprj saeﬁ]_.t' cells. In
one enbodi rn::nttn eh%%%ggaﬁbﬂg%ealﬁ%ﬁélg I&gﬁggea %&P e@ﬂanY{E%eli gjl!ﬁ“té)\efer abl y,
-~ the natnvencsemhodinsaBitds p@t@ée@pmpd@s|cgntactmatthc/eelhmmm8888nmlmp¢| de. The
~native h%pveet\l)aenh L r e of SEQ
IDNO 2 or the ammrgio&gg?%} q@%%@ﬁgg@fﬂ’%@é P’gp%géaﬁta&&ﬁd%%g@ﬁg@&enbodl ment
t he nat i VEGEdnaueike embgiimentphis method ¢nmpriagsiinfodadiginebip rsibacediingd®® | D NO 6.
I n anot hgy, & tREBNE td QIEEF?‘Q eferabl y
endot helhrlnnaol Hpﬁ%%te pre?era g%%%é?ﬁoge%??%ﬁ%%@ﬁﬂﬁeﬂo ﬁs such as
t he cel I@tr@(fucﬁlggtﬂmlm@F@fbmp@n@VﬁGﬂtﬁhﬂmﬂsa further enbodi nent, the pr esent
| nventi on pr ol ghenBod b Gfle BLs 1 £AkdISedhendBT IR FRR by

associ ated with hornone producing tIssue met hod
pref er abmaylv%éﬂw rebimemids ises natiye homahBv&poiyneptide. Ehmp@s«v hulmn B@npri si ng

Bv8 ! f t t
he oc R]BIIrélghranotfﬁgé alg%ood?%lr&;%qﬁt ce o S?QoW?h%r ngﬁr}lpn\rél sélg o8

t.he con |t|on
admi ni st®aveer SFREQ BY Nén 4algomptber mbOQmeagﬂm ingtive svcrmnc@cﬂvE?tqomph@s thenmal . The
manmmal i.g.-0r g‘jl@g&tg&%ﬁ gﬁg 084, ﬁﬁ@ﬁe@'eﬂiﬁ&m&ﬂ‘ﬁé@%&g ?g%g b| ding. In

anot her enbodi nen IS a natlve seguence
- Preferably, tHe oghs v erofele peiethelid cplbs ypanrpﬁ@bb@t@oldrmemv @ndden Bv8

~ pol ypept i fée ﬂ_gkethé‘@ctllb 3Fa§?éi | ypeptide may conprise the amno acid |
seqguence eofsugE eﬁ%g}%‘lﬂgo acid sequence of SEQID NO 4. In

anot her errbdalmﬁmhelt ﬁedeamntseths @qﬂaeﬁaevem& oomides 8 asethddeofatréatiog aci d

sequence,of 5 ' t on
provi des a ﬁﬁ FQD % (Jil{lﬁgh}éndo. *}%ﬁ s[;l]legr%{} oflé P‘gra Sl[tﬂﬂdel n one
enbodi nemthqdrmefmbimemmnmmgeww dlast hamgmal he:omﬂosﬂlon comprising Bv8 or

an agonist or antagonist thereof in an amount effective to treat the condition. In another

-

-embodiment the method further comprises administering VEGF or an agonist or antagonist
thereof to the mammal. The mammal is preferably human,

In one embodiment the Bv8 is heparin biding. In another embodiment the Bv8 is a
native sequence Bv8 polypeptide. Preferably, the native sequence Bv8 polypeptide is a native
buman 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 NO: 4. In another

~ embodiment the native sequence Bv8 compﬁses the amino acid sequence of SEQ ID NO: 6.

In yet a further embodiment the invention proﬁdes a method of inhibiting endothelial

cell proliferation. In one embodiment the method comprises contacting the
-4-




~enbodi nent the invention provi a nethod o

28 February 2006 endothelial cells with a Bv8 ant agoni s28 Febraary@00oant
effective to inhibit cell proliferation. In a still further: enbodi nent the
present invention provides a nethod of treating cancer in cells responsive
to Bv8 in a mammal , preferably a human. The nethod preferably conprises
adm ni st %%oﬂ%hﬁ%glﬁ* wh taaﬁ%ryni% Olilé? s e&{vg?cwelg?céﬂgprsmg t1011t he cancer.
In one e I ment the cance or none- depende h anot her
enbodi ment t hén ezhld durthies emb@fsmmﬁ Llhfapresﬂahwcntmh preaidys hemethtrd)oﬁjirwam the
present - i roductlve
organs i hgh\aégﬁgr?%& rggpgﬂél&ec? aBgy F i I;lihumam pr gﬁ i m%Ehofi hpe‘?’eé
conpri segommi@ll@ﬁtprmg @VB\ﬁataamﬁgmnm gmoyny effmvmmw therpanger. dnvufnt
ef fect | VenbQuubbi Mo aiir jCRRHCe 1ol BReGARLEL th Ik FhHBRIN ESLLEY 8T cancer.
I n anot her odi ment 1 he present 1 nvention provi des a et I nduci ng
anglogenéﬁm%mﬂﬁﬁwgne enbodi ment, this method conprises contacting cells
~wWith Bv8 in a
enbodi nment , E]asn%mat ob(? m&:’%ﬁgttrh% gl%Sénank&glgg grc ?’@gé %ﬁ%ﬂg‘? l():fstéegb% %ﬁ‘%gl ng Bv8
into cel ths rﬁmmh\qtlmgﬁw i f fresial eoreferably dulenan aln gino gwhedingnt thaymethédir t her
erbodi e Blprls 0. iR AIERN o BUCH SRS BRI B HAGnPladlinAb !l @ manmel
for a condition associdted wth excessive, unwante uncontrolled
fang!ogené@?@fnmwm“@ﬁépéﬁﬁﬂﬂﬁWﬁﬁvht%@GWEthod preferably conprises _
admi ni steri ngpf endulle ERIEARenBYE: glﬁeséh? m@e%%}{ ny'ovﬂ{es aNLRAARR! &t iaflgheof 1 an
amount effective to treat the di Sease. grefera y human. In
an even fgagpssis v srbadimente thih wethod @WHWSGS/PWU% pellshwith BY8 megul ating
fertilitYnond eBed@iMBlinaudd eﬁ:‘egig Offi & EBﬁod??aEH% Blhig I%etﬂﬁd'%h met hod
preferably conprises adnlnlsterlng a Bv8 antagoni’st to t in an
anount effredycingenyclriq @gid| encedipg rB8| intg celln im ant pinpunt \effeptive tos pasluee t he
i nvent i opRfopiekides an article of manufacture conprising a container, Bv8
and |nstruct|ons for using the Bv8. In one embodi ment the instructions are
for using th® Bfgthep empedimen, dermiesentonvention prayidgs somitheddf weating vor none
produci ng, @RAGHNELdnation ddsSSHEs w EH&E(%&@Q lu){wﬁlﬁ%itdr%éoﬂﬁoﬁédiﬁgg%enés% ot her

treat

hor none- eRepathadimentthe siethed prqﬁereblmmses Admiggieringniodhl memmat Be8 ararhod

CONPr i SegonBAH frapbib AetefV8 A arftinSRUi tooﬁ'eaﬁm &:’aées Tl lﬂﬁgﬁﬂi id 0 the

~mammal in an anount effective to treat the s er0| hor mone- dependent

“di sor derpreferaplydpmpt-y the mammal is a human.  Thest er oi d- hor rone dependent
di sorder is rably

sel ected froﬁ??ﬁgﬁgﬁgﬂgyco%%%@%?ﬁgﬁggﬁ4&§9§§ Cg&%@#ﬁ%ﬁ#&&%ﬁéi%%ﬁBe

hyper pl a8izsmammgleletqne |etn}70d1m§1é>¢hﬁamalm@h}ﬁ avingn The method ereferehip emefeises t unor s,

pr ecoci Oal&?mxﬂé{gﬁf LBy RistYoltht AnBY %Pﬁtpmunt BEL AR 113&9'39 3515

congenlta and y ogonadot r opi € hypogon
In a still ﬁn‘ther 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 embodiment the invention provides a method of treating a steroid
hormone-dependent 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.

Thesteroid-hormone dependent disorder is
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"~ was visibl e PHRIYEL spiee

I n anot her aspect the invention provides an article of paFeb@aiy2®6
conprising a container, a 5 Bv8 antagonist and instructions for using the
Bv8 antagonist. In one enbodi ment the instructions- are for using the Bv8
ant agoni st shob&@t cancer, preferably testicular cancer. pbpyRfe5Rg"
~enbodi nent "the inStructions are for using the Bv8 antagonist to regul ate
fertility. Another aspect of the |nvent| on provides a nethod for

ot o 1 1 R RS S ks snfR0h SF e fRr fhARgpanunound 1 V5,
i denti fyi ngexadn n&ﬁﬁaﬂl@ﬂﬁh@‘bgemp@ma ﬂ% Wieertcivy E@Fﬁyaéﬂccf:\}‘}eﬁ}bri L PAKPBYted. In

- one enbodi ”%V@ﬁy gmgg.;g@.g{g%@ﬂ b@ndd@@dﬁdh@ﬁ&&labiyml ts inhibition of the

ability of 87'sti mul at e endot hel i al t her
embodi nent a BvB 2aeibagBrt &f ‘“lv?t‘?”cig?l"f‘:ie? ?'batfi“ f“ SUQWC{H??%EE%’%ASBRMAI%H%{:% ability

of Bv8 %o @wgr;ﬁggemmd@tnmmoad focedig tlmB‘\wamagomsiBRh B cpbstrenbthe drfreHoT HE

DRAW NGS 15 Figure 1. sho ngiC SRUECRUTEQRL NG skhnof a DA
encodi ng a?fuithd*"By l?f E %Tt%gﬁsét ) *mgpun?‘gsgnt e b tl d font and underlined
~are the posmbidbnmt b mﬁtl’vetwrﬂ%%‘p@&‘{sw@e?t" pRiagoms ip "5%“8’5' %‘8‘(’% Fi gure 2 shows
the amino acid %ﬁ&m@a%@a(@@@d@tmm&mm b o Rifgusho ol Gygenis by

pol ypeptide as derived from t i,Ng_.se €. o ok-a FgpuUt ati ve
signal  seqG@¥ReEng & °2ng§atE SHHPIS Y ﬁl v gctemgl%%qgcs fﬁ& O%ZJ[QA BPMQ& I%I gurge 3

shows tibe rlbwrdg&ﬁ)ltabiﬁiﬁty sl dretiivies éreﬁ@gqn[at Niere %@VS&FOI%“"E‘ BF\*W%H(’;‘W*
al ternativel y sol\ g g&@)‘n@lnls Q(ﬁenﬁm HURBALENG dTanoiwgyel BA sostpueent ed i n

bol d font and  under |ned are the si.tion f the re and
st op codonsndoftichith eddiprolifeHighen f“}?@w%ﬁ’ﬁ %mﬁf&i’ag g%’éﬁﬁ% s I%E@%E F%‘?ﬁl\]@j%# of a
human Bv8 hemphiogyer Bd% pehypepithdd cdsudéwl. ved from the coding sequence of

- SEQID NO 3. Figure 5 Shﬁp_ﬁﬁg%lﬁﬂwmliwii@ (SEQ ID NO 5) of a
nouse Bv8 honol ogue. Al so resented I n ont and underl ined are the
posi tidns of th&ignespders trenuskaide supees{SER PJdnd o 2 NG EPEYBE &RBRE t he
am no aci d eaueRsRe ( BEQrtEdGh bdd foRfan@uiTelisd «B\iS phgimb ebjireepetiypept | de as
derived fromthe COdI ng sequence of SEQ ID NO. 5. 30 Figure 7 shows an
- al i gnnent 6 f9RoAtise and human Bv8 honol ogues. A potenti al
hepar i n- bi ndi ng Fbere showsthbaxisd acidscaiandi (FRED, NOTH of dMRPNETSIERIET esent
in an alternati LERE of SEREDMGSIE Aanshikelagal BySndaceol ogues
.are appr ox@n‘%f’%ﬁwé%gﬁghgﬁfﬁgyﬁgé%ure 8 shows an alignnent of the am no
aci d se?ﬁherf@@l?il‘i@@fﬁﬂlr‘fﬁﬁc@?\ﬂgh’a% 2EG VEGF. Hurran Bv8 is approxi mately 60%
identical to hummreEGsMEGFthc BblebidgUrgefe NSEQ HBr NObBoof arrBNjsesodife Human RNA
sampl es 1 eveal o 8 SHA9LE S ANEEhlRh s nARRERXT RS Blindd & bid dixi@ssi on
Cohtent s | anes~are indi cated above the
“blots, and unheliei ze tl(ﬂlpbhj‘tlonssOfF'ﬁmsﬁeci‘t“@(ﬂ*a’éﬁndtsﬁé o408t . -5 28 February 2006 WO
03/ 020892 PCT/ U 4c315ﬁolvsl%ilegmﬁ@sacid@quam (SKOBITS Nove N rat HeewmBlod iimcdogad ysi s of
expreSS| on of Bv

_ se and r at Bv8 expression can be
‘seen i hé’oﬁéﬁ%"ﬁcﬁﬁﬁm’eﬁﬁ?‘ﬂ SN quWOfSEQWFn rat, Bv8

Figure 5 shows the nucleotide sequence (SEQ ID NO: 5) of a mouse Bv8 homologue. Also

presented in bold font and undertined 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
| sﬁlicéd transcript. The-mouse and human Bv8 homologues are approximatcl'y 96% identical.
Figure 8 shows an alignment of the amino acid sequences of human Bv8 and BEG-VEGF.
Human Bv8 is approximately 60% identical to human EG-VEGF.
35 Figure 9 Northern blot analyses of human RNA samples revealed a single franscript 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. JOB). | n2&Bsbruag200a smal | er
band of 0.8 Icb is also visible inrat testis. 5 Figures | IAand | | B
show t hat Bv8 induces proliferation of endothelial cells. Fig. 11A shows
that adm niysh hasden of Bv8 at concentrations of 1, 10 and jU%;{I;}/,%% reases
proliferation of bovine adrenal cortical capillary endothelial (ACE) cells
conpared to untreated controls ("C'). Simlarly, Fig. 11B indicates that -
Bvg at all thr e% G2 % n%r{dalbhghr!)% doHﬁeF—nega%ﬁalfﬁsQJf e;p?ésﬁéﬂ &%V@fn tROMbLIRE andOr @1 N

capillary cells. cases on i nduced Bv8 is less than
that i nduceet bynMEs@FBvSl@@pr@ssm o b bels?egm@%h&az agfh gy ke Fﬁiﬁﬂ“’%ﬁé”‘br‘&ﬁffr%‘éﬁ

endot hel i al .xGeldon SUY Vigthte i@k ti(Rg. 10BE UBAddiiEeh, iaRmalleedina of 0AtkRINkIRY 5 OF
25 nM Bv8, fewer bovine brain capillary cells were apoptotic than after

i ncubat i on YifPloWFEEESyr EG VEGF. Bv8 and VEGF showed a synergistic effect,
with fewer apopigte ¢14 eld SBph@sbritBvB mnduws pulibrafion dfoviohghd rlleb BB b wi t h

both BvS angx VE T al@Rrdddn g fi\&ed'f congétritﬁﬁg M 1dudbdayso olvi ﬁbea@esl&lﬁéﬂﬂMﬁ of hat Bv8 _

increased in erstitia cap| ary or ma st "
Fol | owi ng i teyvise efrend) efrtiebepiiiay shdofpi@h ( ‘%\dﬁﬁegﬁd%’ﬁ’@gﬁgﬂ r\%%a&e;a P@‘ &Cgles& ng
ei t her Lac Zslmyﬁ@:ﬁg & MiGks thatBvBuYSsll thke tangneaees ingreakas prosifeaten vzfdnloanc

vascul ar prol.ifer spoRsery 5 <y uce Al LED
DESCRI PTI o\?‘“ﬁtca?H%Yﬁ%EFﬁgﬁ &%?ﬁdlé‘ﬁl‘f’@ég Py %@% ?ﬁﬁ fﬁmo Eﬁabﬁd es@%d?i?ned

ot herwi $&, ¢€8hnical and scientific terns used herein have the same meani ng
as commonly Und%{ig%l;equ s e B pr@l{lgésnﬁtﬂbfheﬂikﬂ dell sirivilh @oldwlingt iGcubhioglin t hi s

i nventi on bel ongs.  See, e Qn?ar f bi ol ogy
“and Mol ecul BFBF8REEY Sz?ﬁdqgé’gd B‘%’S?g‘w \EOV‘E ragbcagﬂ% cclhe ereﬁf’c? PROTNY 1%9
Sanbr ook el m(ﬂ:]batmn b b HidlSagr ET-YEGH gBv§ardaigifashowyd Na)rmistlc fshid WSbrfq“ﬁ'gs
_Har b_Or_ Pr essﬂ,&o T glsﬁEé&ﬂQﬁ cmlfebi‘aﬁowuNYmJugﬁg)i W1tﬁ%thn§lar8919§ &8:0fthaiNE ciepsent
i-nvention f (” ng terns are defined bel ow. used herein, the terns
"Bv8" ahd "iBligduallpol ypepti de, " which are used |ntercihangeabl Y, refer to
native sequence 8, 13B%8w svmﬁtimdatn&rea@mdlt@hitiﬁmfajamarB\fcﬂmatEadrhthoftesthbfc:hldé: S
defined herejn. L0z Raddpv e
gl ycosyl at i B EOI\%‘PF%%’“&IOQC &) cégtnln%enwx% ad?nwu@f){%%% g&g%ﬁlgghl d75e woi et es
that -are cOEGIVEGF]o Ba, t'daclloae@c tnomevswvwfeﬁscm@r irelifgsptisn ue%@sqrwd frRlprPelfR'sh cel | s,
particularly,im the cells in which it is produced in nature. Accordingly,

human By8 pr odu(:ed in a non-h n.ce IS, _Mthat may " not
be assoéfated with W@@%@PM M%O fIM may not be
gl ycosyl at ed at al |, Dafitians t he case where it is produced in 35

prokaryotes, e. Fsdeﬁ%d 0 hemg%cﬁﬂl&l Aflsderkific BNA v h%hztvl@@hre sBhCRdesg a Bv8
pol ypept| de, as B ove or _ which hybridizes or, RNA and

renai ns st aislcgmpeinendeistopd by gre ek ordipary HgbRBeHP PO g’is ”E)"ﬁ““c’% bgg“Aglﬁeﬁ?euar y
2006 WO 03/@@@8@&&?@% UBRZ4n2i457 Miccdndigh bangoentdr Blogr batedr J. hkp Sabosit 10

-VI’IUC| eot l)éj es { cw Y gerhISBtﬁt éambg)elntt a?oi[}qecu a? E’?mzuaz € EJBQ?%%IJ}MMM? E& Cold Springs

Harbor Press (Cold Springs Harbor, NY 1989).  For purposes of the present invention, 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 Bv8, each of which is defined herein._
| 30  Optionally, the Bv8 is not associated with native glycosylation. “Native glycosylation” refers to the '
carbohydrate moieties that are covalently attached to Bv8 when it is produced in mammalian cells,
p:irticularly 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.”
Somietimes the Bv8 may not be glycosylated at all,-as in the casc where it is produced in
35- prokaryotes, e.g_ E. coli.

'Bv8 nucleic acid is RNA or DNA that encodes a BvS polypeptide, as defined above, or

which hybiidizes to such DNA or RNA and remains stably bound fo it under stringent‘ hybridization

G-




(1) enploy lowionic strength and high tenperature for a@sébrigry #0006
exanmpl e, O. . sodiumcitrate/0. ) at , or

npl 0.15 M NaCl/Q 015 M sodi [ /0. 1% NaDodS9 50C (2)
use during hybri di zati-o1[1 a denaturing agent such _as fonnam de, for
exanpl e, 50% (vol/vol) forrnam de with 0.1% bovi ne serum 144-0,.1% 5
Fi eol | /0. 19%0B{%%%hi ypyrrol i done/ 50 M sodi um phosphat e bﬁ’k?@?’]’igﬁ“’BH 6.5
with 750 MM NaCl, 75 mMsodiumcitrate at 42C. Nucleic acid is operably
linked when it is placed into a functional relationshidiond Lhmaeehler
nucl ei ¢ achadenjaehie seamiEn AR EQ'b“I;Hﬁ%t‘ld?f”ﬁ%?/gt%e@atéggr ably |inked IEéiotlg anot her
nucl ei ¢ aciyg -SEeoLIBRGRiIc suthel anédigb tenpurathre fhvarshine, iagreprledkpréseed i'n a
- particular host orgapi Thics, DBy Reosianuby niidanicadsnawehd agknewh i n 't he

e

art. For e resequence or, a. tetor d jS0.10@per abl y
linked to BNAnharidea fporypdp P gelvpifvo tomamidy B'ftgg)gle/‘gg‘évsl%aée%%e%éugltl & h t hat

parti ci gat @8 ik h6iyviS S Frtdoainscofivitshiurp ployhepbitie st pil fF orb? ¥ ehhancer
i s operably Il nked {o a %g‘gf. ng sequence if it affects the transcription of
- the sequencderMordigm FiE& e bi nding site is operably. |j nked tg a coding
sequence if it iscldqposidtis ety Hokedyhngt if pleded l“f“é‘tfé“cf‘?rﬁhr§|a e G ReT al |y,
“operably | nked; 1RaRs A1i3kodSadd ity Bcaog it oth beimgub Finkoegree
cont i guous "8hd; “I°""The case of a secretory | eader. .conthguoyse dgiety n
readi ng phase vedknreh dhat tapm 5P EsEo® AFRAVE T0 be cont | gUuouUs, Efjéi nking is
acconpl jgs hegmolywdii 1k anthatr.c Fov eninpintDNAe &1 12 REEPRIICS of 88544 EEfEhsi t es do
not exist, then synthetic.oli ' dapi fEFoeh that fpStesgingheused i n
accord wit Wpﬁml@%f‘{%g)a‘k%} %gg?ﬂégt?de?ﬂ,\gs?@é“%e eﬁ Fg dEVS" dgﬂgﬁpruéég |
pol ypept i deednsivi nigghe iéy psre ﬂamf?ﬂﬁsf&bff@ia@‘édm@ﬁ%éy gg{e D B8 der veig from
nat Ufﬁ regaral tﬁé&n&&pﬁotg%ffﬁeq@uw‘cam]g £ Pt lTirﬂingﬁm‘s operatdyi 1}2{%56@9619@1;& Bv8
can ave the amno acid sequence. at.yr WL B ReRBY fhat MUri ne
BvS, or BvScRemstitdyPosBrEre AR “?aat?fpaélﬂée{‘é’?eg“%gg é‘g(egir%gl e a full-length
native SEqURNGRA BunmbesBuids tifich orc agitiguousedua thesas §F & TP 152985 P (SEQ I D
N0 2). A second full -] QRGLINALYS SRBUBRELIRRORY & inking ishowelishel Fi gur e
4: (SEQ I D'NG Ef) 'f]hes"e two sequences are the rg’,\ts%.ﬁlat1 S}%[ eﬁicfbglg&hél&'iiﬁ@“ ve
splicing 2%ydiatan segniniet sErEiPcdEs USRS 881 “Repar in ndh ng domai n.
Thus .t he nafsh¥8s & eABREa sdlunRRoBwah corosalamchs. aci d sequence is shown in
Figure 2 (SEQ IR NO 2) cogphises. L 1RViREILE GameONR Rid sedpidee at he -
nati ve sequence BV§° 8%%?“80%@;icﬁﬁﬁs‘%ua:bgggﬁrp%%EQ ID NO 4). does ngf o /A native
‘sequenced noBseleBes fam moreatkddles §f &nwede; of PEPRBTIN™ A @%f?eeseé“e(‘%ggd I'D NO 6).
'Humﬁn f‘gd A ihQQmilﬁé( §c(i§ GHBDE EiSnafiFy aicﬁﬁngliln&&h(mf&dnurﬁlo@"&%@lﬂ é‘?'niagyd (ol
Wechsel berger et al . (FEES Lett. 30 462:17./- vi-hmigd add . (Mol _
Pharm 59: 6987 GIRIER GRS ?ﬁﬁ leaﬁﬁgiav@g%eél t}tﬂg%@é S%c@agl%ggaﬁmﬁﬂe i sol a%eg from
nature or Cafuche iheduodiusy? BEQHADNAN sarad BI-IEsRrARESEUTEGHE ™ The term
"native sequence, By8" speciheakl meD6emMassesematR bl fe desative salignpr epr o,
pro and matGre forns and truncated forms, of. B = thnataH\;e%gclug ORGHELBLHT
vari ant 2§ or@fsm(-‘?@!ltﬁﬁat@&F‘tdésrarfé’ﬁ‘i"%ﬁé]i}ﬁp@ﬁlbi“@%dop’?#‘ﬁé, SSUCR™ as That shown in
" Figure 4 (SERst BuiNOicidehmenanid siainun Sghry 20810 P NOg 2hbdugiises ahapdiahinding A

referred 35 native sequence By8, i Sul bz bV Gaglencathunan B
b shown | nEPGuPEFS AR Aol B e Wl bipkel @y pRboye Bac

. . ) _ 3 Febr uar%%ggg)_v\g 3/a%2a9§92
PCTI US02/ 278 dnteBu@so/Bys aminostcidaeguenteds shgive & Figurg 6 (3 “Bb1 VBEE Ges
having an ap,pQ &g Qqu%@tgy%cﬁso disclosed, for example, in Wechselberger ct al. (FEBS Lett.

| 30 462:177-181(1999)) and Li et al. (Mol. Pharm. 59:692-698 (2001)). Such native scquence BvS can

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

"ﬁative sequence Bv8" specifically encompasses naturaily occuIting prepro, pro ard mature forms
and truncated forms of BvS, naturally occurring variant forms (e.g. alternatively spliced forms, such
as that shown in Figure 4 (SEQ ID NO: 4)), and naturally ovcurring 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).




which differs fromthe sequence of a native sequence Bv@sp@bwg@maoee such
as those shown in Figs. 2, 4 and 6 (SEQ ID NGs: 2, 4 and 6) for human and
murine Bv8, by virtue of an insertion, deletion, modi fi cation and/ or
substituti o efeefe Or nore am no aci d residues wthin the‘,dﬁgg{,y,%\gpquence
5 Bv8 variants generally have | ess than 100% sequence identity wt

native sequence Bv8, such as the human BvS of Fig. 2 (SEQ I D NO 2)
Qdinarily, howe%(ﬁgr %Pa,,ltsb'agl &&%gqcaw Xct;@@ﬁlxé’l%lﬁé’lﬁdééq{ahﬁ‘é‘&n abhd heidg@nan ami no

aci d sequence wi ast out % am no acid %ﬂ%ﬁh Ce .l ¢ gntmtpysvmth t he
am no aci d veeduiiffrcdropfthegeqvgrcg PEa qap"%%w Britpobpet BFHE RGP BYS of

- Fig. 2 (SEQ hl;}]d\gQSEQa)Noplzetf ﬁlﬂapﬁoiﬂnﬂ{an belasiinala@ Lty vw%ofmnsempm dfleiroabl y at

| east about 80% (g%gl)lismgg%t eofeOE?a ﬁr 1¥or9tam h§ %&& regxgu ?%Hﬁl t]%ﬁ'\éhvees‘é@@ndgor €

preferably “é‘%d'ficété’gta“ M I'Néreasing preference of _at | east about .
95% t0 &t |maskriabauteradPBivairsyiband9l ssmeercidetty vl arpEYy seirea BYS fMch &hent s.

 The Bv8 varj ant s Bw&éwg(wm ﬁé i)r mﬁtyswfeveata Hidasdllybactvel B8 vatintls t hat
retain a biological activity respondi ng nat {‘é{’gmﬁ g/qnglechgvs

pol ypept i devillBpg ap&rira ifis SeélP%e ‘I”‘rt?bi‘td‘if'ét @)fﬂ%‘e T dds in one or

mor e ami no a@,ghcdacrdegsqu&ueSf AriaerAlf degrag Btv&ew!nxlas tlgr hu@an By 2d$EQ BNRithin, a

native 1% 3By sYAk M‘%@%%H&k RERbhdeRasher e a
‘nunber of g’;ﬁn gg ¥3?ergset5| du S/akgxr%yeg }%?16552%8 0 t/l o ¥ tyltﬁazfd by

‘one or Hbr exbawisah. ever pore ersfeablyst logy gbaph P itk | “51“’%561 ot ‘éocaé\FQTté’
modi fied, fae, %Xa@@lt%b&YQQ&”aﬁﬁrbtablﬁls&ﬂeﬂM idantity, HFOi W tieratehter ThdanS veriaas ur al |y

occurring amno acjd_ or |n an amn d r | ;“q psogLice a
" non- nat ur al P§udscRepteei H’@mﬁfﬁg ﬁgo Ba% gﬁ a(\’}%lsrtlh%nlt%tgfnnaab%ﬁ)é |cse a heparin

bi ndi ng don@inesporthg "rRveceNEn@ B olwbrids e gk MsEnh ét’émﬂici“f}ﬂ PrvpeeEsdct to

the Bv8 sequence |.$; 8@@ LG DELEhRs 1@5adh8 tRaw Q)@@tt@ﬁﬂlum)f am]mal aeitide
resi dues in tehe candi te sequence that are identical sidues in

t he Bv8lseqiieireeencaf B&Vﬂ%nﬁgﬁp H’@‘“‘{‘%%"Sé’@b preRlee ¥ H R °£ ai‘}‘é’P ﬁ“ i *‘”"5‘%”55 i f
necessary, &0 dei@&hin@¥iotdle sursititetin qae brent asiegwsheadies s vayanisahe raot

e e MR SR RE I o S HOB LMl BR St Aol ol thar! VARG UG RS

|dent|ty ternal extensions, deletions
25 of i nser4nionidonbomedifging amvdiiepct TS @ékj’é‘éﬁ é é""s;‘l‘?&ﬂ”‘l”y BEUEBASTPUEH as

affecting Sﬁ’%ﬂ&@sn‘x?@&ﬁﬂn&é/al%armlmﬁﬁlge@yam Met hods and conputer prograns for

the alignnment are we rt I X IS
ALt o BT o et MR e HAE B b RARTRA
docunent at i @nté pertchezdrti dvie SidarediCopie P@h*@at@ﬁqp@ee thaEh F%gtt%ln“’“}[)‘he

'2|')0(l5Jg i 0 O\g; er \%8(:11%3 in ﬁ@cﬁée&}eﬁ({e Q’te“ﬁ%ﬁfng 'ﬂlte %eunQQYaﬁlﬂ E}JﬂdeBﬁg lg&ds) @B&c@ﬁaxw(}o

{ rrerll CI' llgm eCl%l eal > oo del%/l'@sﬁgﬂcﬂ eﬁ Corrp ?{!Jpgls

ful | -1 engt hacBigge E‘f’rmﬁﬁ’é‘%ﬂe Cﬁbtrg%? 9oifE s 2IHaTca B BB ELE .

het er ol ogouss JaA |o§/1[ﬂ€§Hqiz€E|& 1déﬁh’@ clond@N-emBvd rednére loeintita] cxtegaemerdaletigps shar e
at | eashs ong. Dok ogh el BIARRIHY sl EOTHRR: dMidilled BLHERL YooREGUELIiHGD, BVE. AN

exanpl e~ f- & B ecuf@ I's one B‘EI t ope tagged for
pur| fi cati omrumingpoletbods aq&n:grpp}éq'r Peokiape fop phe ‘ggm%pé(\y aopva nghggylg One such

o mmnoadheséd?nput%ﬁprl ﬁntlse‘rfﬁiGN-Qp' ab@i@l@d B@gg&ﬁkechvmnwﬁﬁﬁ(ﬂashﬁéleﬁﬁd withetes to a :
chimeric polypeptide conprisi

ng fused to a 898 g@ggt i de” ¢ The tag
pol ypept i dedtrasenétion ihthe d&Had) S&cf &OBF@U‘] gdcan @B‘lﬂ ‘g FE5FUL Y 2006
WO 03/ 0208920 Resth u@@%akéﬁﬁéhta%tﬂaﬁ&n lersztrsmnsmntl body can be made, yet is
short e%)ugh suc‘b"thhat .not_inte

ITIEric VS molecuﬁ: is'a polypepndre compnsmg &\hl—length Bv8 or one or more
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 15 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 ‘provi.dc an’ epitope




bi ol ogi cal activity of -the Bv8. The tag pol ypeptide prepgFabyryi2oobairly

uni que so that the anti body against it does not substantially cross-react
with other epitopes. Suitable tag pol ypeptides generally have at |east siXx
arni no aci §yd &%h6Hdes and usual | y between about 8-50 am no paghdysgsHdues 5
(preferably between about 9-30 residues). Preferred are poly-hi st dl ne
sequences, which bind ni6kle, allow ng isolation of the tagged protein by
Ni - NTA chronat 0 phy descri i Berr e on

1-7: 571- 5748%1%9 %%3%)&“ gy S %3% ygtﬁggﬂﬁg% g Slﬁh ﬂﬁggg&&gtn ZV:it{éd from a
M source obichgsal bewity pithpBiySe Jhe lbgqull@éléﬁbeﬁﬁﬁPlyésrfa‘él&H‘t‘%‘@ts‘?g‘ ‘r?geﬁ’i‘ﬂ Y and

puni fi ed. '%’% dsfil &8s 1%Y§1b§t§m§gle§>§safeact @] ofhek Epﬁt@pe@fsmﬂmﬁg polyPeptidésygpepdly des or

pepti des. bstanti.a ess Lngkerably
| ess than &B6Ut 1964 5‘%"‘6‘%‘8 aﬁ‘rde‘re%‘{bﬁsof‘ﬁd esd ?et%eﬁnﬁ Ogﬁ{g 5?%91 eov%gd) r?gird %fs

pref er alsl y (rémisblf bemeaboutt IR05UHdRDS tPfcffpweéfa@rmbl -yistidios seapenges: HBOUOME. 1%
cont ant nat | O%c%lév&n? L8§on §ﬂH{t§g%ecp§r9tE1§bPﬁl—NTE@I@@T&&ég@EﬁW@ﬂbbﬁﬁoed Weoteqd,n i neans
a conposi tion do Si ng east about 90% by wei t he protein,

based on tdjllrébaymfdwmb T4HS7E0M5Ysi ti on, prefer abI y at |east about 95% by
wei ght, nore 1§ pr@fmEahbys Bis the astbeahotfcddBis byvameightr, hasheamprrmsred

- preferably at |east about 95% b %@ggmg @@pg@ wh@rotein
nmeans a coRBSEPTIBH" Lonpl thllﬁema% qe&gﬁedagﬁ)ﬁl?%g@é{) ! v 0 ‘ot ei n,
based ol t @blapeptidel ghtepioks. t ﬁ@)%@fﬁbﬁb%ﬁ hepmemy s> tbﬁd‘?ﬁ”&?’é P“é?r@WBTSé |l es or
compounds tg&& “haﬁ{&e ‘Bﬁ%a@fy 1&9(11@[1 Qiouttxh@ emquhdaegprefa;hbly REOPET dbbwe 9.56, moett | ve
sequence BY! %/ to, snal I organic .20

"ol ecul es, Pﬁ%‘tbiyd'“egé “h'"‘%ﬁ‘%’(’i“@d6“rﬁ°%“E““E\ar‘i‘f)’i1 WR}T %{ﬂﬁl Fo%}ceﬁm&ms “The term "ant agoni st"

is used in the hzsgbadﬂsﬁ:urs gnaen mansla jompbsitide soramigingraslieas abost 0pEy gt #fal |y or

fully bloc i RACdsh M tv%ém‘ﬁf malcnatl ve

BvS pol ypelélfe’pdo el am{ anthtal%eﬂteogg%?i(%ngpt%&?orn?%%%%fgé&?a%c| fic y gl ude

ant agonisst peaitribbostilesst BputHaYH tyorReb reag ReRPEdaYy ﬁ%Ftrﬁ?’%“tg % ‘é Wel%o aci d

sequence Vagiaft lﬁ?)hoélﬁéduy%uﬁél&nﬁﬁi y pRpbiitasompapg bktdest, absrad% b!‘)l“gﬁ'ﬂll C

nol ecul es, etc. F%a? sht eons}hlof yi ng agoni sts or antagonists of a

Bv8 pol ypepf P‘GEI“WEDB Jelght Qhdi cgrél i'ng a BvS polypeptidc with a candi date

agoni st or ant agehi‘gbnigsl @cuiobc'lé‘:ﬁdﬁ compeadsrihaidiae e ctoEbPte RHEE i n one

or nore bi %Lé%g;lngga.!;f [ﬁgw ééh&sh&:st'gorfﬁ@Jelryaya§§Qﬁl ai:ee Wk tihittde, Byl @ednypept i de.
"Active" activit for the purpo%gﬁ?ﬁzerein refers to form(s) of Bv8

‘whi ch r#& all’ﬁf’lf’éme%l"’é‘ ize4te Oﬂﬁmtlol?"gé‘ﬂt nol ogi cal activity of native or

natural | y- occur ThegnBY¥@agowkte s @ict in tBréaiisodengi 2odintludgetny wriclepuly bft@pallyo g

bi ol ogi cal 'Tlur?lcqaioc &ﬁblk/lhgrri eﬁull}hzle b bRLoYicA" ctﬁ/‘t& 5@%@&@9&)& G@b@ﬁtﬂ: Ryitdle Native

or natural IS y occurTin an the ab|I uce Eagﬂpr oductl on

of an. anti G@@gomsb}g%{i:%@% Spaﬂﬁcavﬁlpﬁéiﬁﬁ‘%fagéﬁfttaﬁt&@dlﬁd‘é %‘Q%dé’(’j‘a%'}}e“g YR %or
nat ural | y- o@gasr£ianequBis vansts afnativel E%Ipﬂyﬁ@h , feftiilks; sreedit drganicymalcefies; sict 0 t he
ability,to.ind roduct i on ntJ.bo [ @dglglc rgc
epi t opezspos)’g‘?ég g%g’ b‘{}“tg?ﬂ%ﬁm\?gs o} 3“8’5({ ur a? ;# Vg gl T Eﬂ% nﬁ%tc%ﬁ&m 3 ﬂ%
i ol ogi cal | vaaqioneihdrx/\Awem 'apigiitlafe rpeordnh jou atedowist mpldile’ 38@8“‘3&%?1“&' Fé‘?ﬂc%ﬁ E-fd Bvg"

or an  agonigl. nﬁc\./r%ml PhetB¥ls %llé{g%&%éxéi& v&dﬂ@ﬂa mxmlﬁje{;tﬁeor shares an
effector functi on of natlve seguence Begf ]éc%or 11;1uanct| on

of Bv8 is its abPfivEyort diy nit Qf SUPPTES ]Fﬁr%‘i‘ Fq&é$ ruary 2006
. WO 03/ 02088aodR6lT AhdB 24n2 infiihological activity of native or naturally—occumng Bv§, wherein

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

" native or naturally»dccurring Bv8 other than the ability to induce the production of an antibody

against an antigenic epitope possessed by a native or nafurally-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 naturally-occurring Bv8.

35 ' Thus, "biologically active® when used in conjunction with "Bv8" or "isolated Bv8" or an
agom<:t 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 proliferation of
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endot helial cells. Even nore preferably, the biol ogi cal 2aEébruatyy2008 t he
ability to induce proliferation in capillary endothelial cells, preferably
st er oi dogeni ¢ cells, wi thin endocrine glands. A further; effector function
of Bv8 is '\Rf%o%}ﬂédsbzty to induce angl ogenesis. "Biol ogi cal péﬁgg(;zpz);ﬂlv\hen
used in conjunction with "Bv8" or "isolated Bv8" or an 5 "agonist" of Bv8,
means having an effector or antlgenlc function or activity that is directly
or - indirectly caused or perfo b i gﬁldg elilkkion i N 1ts
native or de@AdbrleE"s EEHBY L |rg1§ theé’fwn%%hloa?hﬁg%gﬁ%g?ﬁ in é% enhancenent
~of proliferatdhgiroéndethdiol ¢v@$,|paﬂfer@é1 Jtasoidngeniorells.  tNTcmAQsARco$ a“ﬁ% 1Ac}{‘] hesi s.

" Bv8 recept qg?ﬁtoﬂfﬁ cﬁmf@b@ﬂe!'xt@aﬁﬂﬁyMdﬁ&aﬁglﬁgems@ds and whi ch rredl ates the

bi ol ogi cal roperties of Bv8. The t Lhody:. B 8 din
the broadest seriBlogisel BPRSEY'f VR Y558 Fo??&ugcm]ﬁﬂ%&h %Q%O%r_ S%{agh rh(v'S- O%J%I?rrurl ne)

and. humagi z eagomn&c&@nabana mﬁmrigcnm affgciéri qnahtigdhin émfstmﬂl or |aetwgr Hlafn’ﬁ 5B Al

ant i bodi es), C| onal a Mithteh&PBR ftethdNinl iROGEHRS o @enGured
bi speci fic H‘H’lﬁi 8185 pe{.}%‘ln ?%%mg'y ?c ; q as th

xhi. bi t the 2
desired bi obangxrmallon)a@ﬁfPC\Wftf‘WC“OIlSml}ﬁ@ﬁ ‘i“B”GEﬁr g °?P%§5a“%(§g“qaﬁ“ﬁlfaﬂﬁeﬁ%a Bul ins"
(lgs) are g[n){&gm(%@éld}gﬂeaaw ng the sarre structural characteristics- Wile
anti bodi es exhi bi t bi ndi specl bl af 4 GcPREdi B8 Nhe biological
‘nnmunogl obul i ns Pﬁﬁlrffﬁﬁmﬁgi ful%odl )eqlgh %ﬁ%b%?sﬁ%r ant | boay I |eke10rcr,1g)1raecul es
“that | agk apbpgesotdeci fici ty Pol ypepti des of the latter kind are, for

exanpl e, produced, gl gish Y ehsn kDS hysmcs ysiemi andiatly kacrgased | evel s
tl

by nyel omas ve ant’i bodi es” and natl ve 110G
“usual |y het emdpaer Greemiréne) HIOPRBBYESE BRHREORY 2 13?) Ut (Tgl Eﬁ%ﬂﬁﬁ)gHétff‘ ([)ll?ls %ﬁ nposed

of two i denty®adies), I}g)h’ykloﬁdl)anﬁﬂmaieﬂanﬂﬁmbemﬁm antibefiant fecal bl%’é&ﬁﬁy a‘(tlbﬂd“?fhaﬁnﬁs Each.
light chain i Va4 00BeicD YAk 8Nt d| sul fide bond, :
while the nﬁ’ﬁ’g%ﬁl" f’(%Fmedus l°P%%%?§¥’r‘% aggcgje%arl esglarrong;%{]he ﬁ%\ haj.ns of
different intinsmoeidsgulAbe) peotipperosiopion HEAKF & EFpic”teﬁﬁtm?:I f &S0 has
regul arly spaggd cf%icten&h@l ﬁmﬂé Atisidled icgebibbindhape speciBayhto e spesific hatmqn has. at

one end a vari abl e donn f o tiant . danai ns.
Each |ight @maPRepRdns ”‘%ﬂ léogl% 5““ %‘J Slz‘n81 %10%1&1@ ife %% \}%fle ]gsoﬂ% 1?gn21t§a€lri1{?

domai n at isgesifiityh @oiypaptides bhe bverddrdnte, #opraimple.oroduprd aF legHevels B ¥bal i gned
with the first AR0BI ) QkiotRe heavy chain, and the light- chain
vari abl e don}aleﬁl%?gat"ﬁ%sne w%}h%{eﬁe var i ablg g in ofusuta NeaY¥m&hal n.
ParticulZr ani no™gErd. a“‘rﬂé’éiieﬂué“éd B e FTBIPREOREDY ofh AR nt'Brface bet ween
the light- aRebproddhsheramyut 30,000 dudtiisabingogtd méitns ldefmtvel tight Gh)"chaing ams) &° refers
to the fact . that cert r MaEd AL, demBl B8 @ivfdne Risulfide

ext ensi vel'y ‘%ﬂ[‘"’%]e "é’r@%&aﬁg ?ACQE\ ng’]flad]tigg anél ar e%,u e E{ he bj ng} ng and
speci fi ci ty bofd, eadh thepaumbicr of diculffn IHOEy PO TEEpls %I Proafit FYSET

However, t h‘?nqér{ﬁ{o!;@@lhhh&o}&pbss QL RMeNMY 1L§h1s$1fainbalﬁoeidxs regola0y gluoedt mtxhehamarl abl e

domai ns of anti bodi es. oncent ra i.n ¢ :
hyper vari’abld& ' figi gs BaGE‘ Hca“h%f“ﬁgmﬁa}mﬁm cahwmab ggnﬁﬁgﬁ‘ﬂ&%ﬁ bg%g‘:nﬁgvgf?l abl e

domai ns. Theodfitelombing Hhsh lgbirsen baed vg@blp ri@msn @fmew&ﬁ Nabind ad@fﬁ‘&‘i‘t%mw & call ed

the framework otﬁ1§'ghés) @hc(cgt@ant d-gh'ﬁn \6%& fi’% Erain GOIBAA 5V1tﬁftherﬁ9§t bonEarl @@ emigk | i ght..-

chai ns each co , FR3 and Febr 2006 WO
03/ 020892  hsavy chaln and the hght— cham vanab’ie domain is aligned with the vbrlab? %01 mai Ofl{gﬁ 1¥fa

chain. Particular amino 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 R4,
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PCT/'US02/ 27571 respectively), largely adopting a E3-shees Felrohiy@aoat i on,
connected by three hypervariable regions, which form]loops connecting, and
in sone cases fanning part of, the ji-sheet structure. The hypervariable
regions ‘i n_each chain are hel d together in close proximt Rs and,
with the W?ﬁé’?%?g% abl e regions fromthe other chain, con%/rllt)%uozzg%tj’g t he
formation of the antigen-binding site 5 of antibodies (see Kabat et al.

Sequences of Pr Oths' nsflgfado i @)L;%a' ﬁ%ﬁurLtﬁsﬁme ommd n,m%d,jy'p@mmecmglmal th
(0}

Service, Naf{PER%T Bet hesda, % ﬂ$ ?’i
647- 669) . Tweclcloms faamt congotrigl Al Bremp etsesi YN Bt o Pt IS Bhdiy an

- antibody to, é}va?l%é Qs iPLHeh @Bsm i felMageinOUs cRid Lotmiy byf thaRs odsvithghech as

part|C|pat| t he. tlb in anti " b ty. The
Fer m * hyper wartBiCF g B R UGt REF b F SREr oy Rk

resi duess of ofiibodis @tIdbady alnfephnar & vaéeqmn"gwbil”@foﬁwf fafﬂ*teﬂ g%‘h EiRyHing. The
hyper var | abhe ﬂr $c9v1¢,anaﬁ%;W%§ 5 HH, Be%gédg 1\!’[@5{15@'11)9 ofd amsey)" TRphserENt ar i ty

det er mi ni ng" ¥ ._residues - Lb% %&%% and
89-97 (L3) qiqmatnhee mtgmlv@rﬂaiewywa?m%laéalalaﬂdé(ﬁ?na‘har?ag ?‘1’(5"14"5‘“"”% (H2)
and 95-102 ¢(113) subr{hsfphﬁ‘c@mamf t}ﬁl‘dﬁibﬂdy\dﬁiﬂtlﬁdiﬂbﬂe}dMCﬂiulszaﬁy et ai.,

- Sequences of Proteins,of . 210 el acil LG oFgal th
Service, Nationd eﬁ%tl?yi’elﬁ‘faé% o?eg'ﬂe ﬂ%}mllﬁus %ﬂetr Igegﬁg e’ ]Erg E)l)f\";?‘idand/ or 15

those re8i dugisody mairh are"thypaibledel aita blmé’@g) Thy hb@‘ﬂ""i"fé‘EIF d‘iﬁé%‘ BB Y9 | 50-52

(5|§2)5 5a?ﬂ2)9 1ac?c|6 esg%g’s)ﬁolrrna ccgn;ftﬁenlxehtgﬁ@ dﬁ&]ﬁlmﬂg@rﬁa&k EDHO (TRl risidaeR428 {132, 5@"’%) q
' I n the hea ia an
Lesk, J. l\/bl56 (L@i 1f 89-963 100 fredight © t‘ﬁ’@’é‘*fﬁ ‘g)mﬁlr“ﬁnd %agk(ﬁl? ?0&'%@ erdegg:? ues are
those vari ahl: irdieeRiaty iaRidies dbhier Kibham ot hieqieygse Pl Birieab belmemledat esi dues

as herein ARy 9 ervic ional In RS @I CRS 1) Md/or
Henti cal a ifeireléegpgd %abhc‘i‘i%?\ e 931\%% o, sl?xfute%hiiéamd'}a% B, 0 eSS

ragnents, b, 7anc€&.]§2f vmtha
singl e afti glew-ltﬂdmilﬁng 3511113@“’3%‘1@ lgppT G irgHifuts 2624 Ly Agn o
reflects it geabikiddvatigiCaonainahl bze aradsby HPepsdaniol (Bax xnﬂmhcw@h@s an

F(ab')2 fragnent that n 0 S «a3d 4SSt ek capabl e
01S cr sts | i %E’ia‘ﬂf; AT ﬁﬁtﬁla a%LeS? y ﬁﬁ}?’};mﬁ nlln)?riﬁbrg glﬁ (?%St?g ? gr%gl Irr(g!nt& ![ Jﬂa{t P

contai ns a esimes et GosenkiigpEriomeio ogpiesiogwr fh?ﬁ*dhﬁhm@’%iaﬁﬁieﬁﬁmé‘?stdées 27RF€ 1 egi on
consi sts' of ;a di mer of one heavy chal n and one Ilght chal n varl able domain

in tight, non-coval ent associ ation. d IS (P ] " clq) Qn@s E{]é? t he
three hyBervari dBpan digshimo<niidEs Bl L\??irti”&b B ‘Ca ?ﬁali; i ine an
ant i gen- bi ne#Bgragintes, @h tiiea Sngtdfaaten-dhditgdrie,dod a ftidud] 'We’kﬁag@eﬂtl"é@fﬁl“@@Py, t he

S byper VAl LAN® bERG0SsBRN Bl g AR RIS SRREN hnti tha@ s 10

antlbody HoWe var i omain (or half of an Fv
conpri si ng @rnllgsﬂ qombiefecé‘i@sWEF@FEU%PF%@D?S@QF%@U%‘:&M fic for an antigen) has

the ability to r@G'QQI% Z@hirARa adtibis fagmdngtﬁﬂmmaaxlstahamglatc atigen-feasaitiorsdnfl i ni t y
than the entire

st ant
domai n ¢f tREYg ﬁ'ﬁt dﬂéﬁgﬁﬁm Wﬂ“%ﬁw%f Pt Lo é’g%lsa ant ]am anﬁ qg% %h;gmearg?ﬁe heavy
chai n. Fab’' dém=agineightsncgichfa@nt a‘ssogmldﬁabt 11’5 rretgmmﬁsmwntﬂwé ﬂ&dH'F@c oErvakbly  few

residues at Lgﬁ GalRoxbe B&ﬁfm ATy, deffﬂ.eanfaﬁ@géy piSiAE Hte Ghilhe @B oF therigh udi ng
one or nore cysteine(s) fromthe antib hflnarg?e rg}g]d Sca}l%l %éls t he
desi gnat i on VadiesT-Coletiviadie $if Igperereo {cﬁégm“éy:g‘i & BRI Pyl
- const ant dogRibhs. bR@feva, tvepa dildieobarighlo tpnain-(calbaly 2f amtfivvodyrisigaqglvetites - 11 28
.Febr uar %Ozogypewana c/rggzlcglg%geciﬁc for an antigen} has the abihty to recognize and bind 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  gysteine(s) from the antibody hinge region. Fab'-SII is the designation herein for Fab' in which the

cysteine residue(s) of the constant domains bear a free thio] group. F(ab"): antiquy fragments
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PCT/ US02/ 27571 orib nally were produced as pairs of Fabbg Fé@gg;?rfoggv\hi ch
0

have hi nge cysteines between them O her chem cal couplings ant i body

fragments are al so known. The "light chains" of antibodies

(1 mmunogl o [ Jromany vertebrate species can be assi aqpe of

two clearl 3%."?@"%& types, called kappa (x) and | anbda (?); é’é’g’&qgn t he

amno 5 acid sequences of their constant domai ns. Dependi ng on the am no
acid sequence of the constant domain of thejr hea chaij

i munogl obuirigivelbcwsie pedusesisgiREYo% oG EPer L i mle“% X‘é@c K t?{e}%ebcg‘rregn hee maj or
cl asses of ofhMERRG] BRMEhEsS antibed frafgdys ategEp klog®, and 1 gM and several of
these may be furgher, divided L URG 25685 Foa0ly ReSdbratetspehies chig®l, | g&2,
| g&3, 1g&4, | gAITl,ilc glf?at T"alﬂi.&f?ﬁ%t" 13%1@3/- c Ogi n canst ?r?%,, 19 gon%i ntﬁegrklll%'
correspond dssigtehe ai bitep charlyclistiacs §@cso pllphiparide BB IAMPASCAPECE PRI™E° s a,
y, and .4, _ac{&g@?&ggo\fﬁdﬂycm}{mdmmnit structures and three-dinensional

configurations different classes of _Immno LS s a8 BL | cndsown.
"Anti body fragnete@ding gt %noaacbdg?etq'i‘eg?le %f“%lcofn%%ﬂﬁfa LHgnlgt ant | body,

general |y t Aignandidbgien cabitredassignedr tov differati| dasgtormaT#ere T BT maly £hpFedTt of

anti body fragmen i nc FRB, ol 1oV AP sl fal 08 Bfdse nldy bl \Vurfhbradyi®a tiss

di abodi es; T ”é'&gtrl(ﬁ’alhnts'ic%%’ﬁgg’s@ stngl e-chal n. gn? io??g&’z npl ecul es: éaoggam

mul ti - speci fubdassearfisitredli % EEHIEE 1 Bmeiit 12B6d) F#EgneEnt’s Y The ferm

" monoc! pRal 4 @ankds ARddredsndus g diesai pasefofinsninogletviianrrd Hdeodhe.a HEd-f rom a
popul ation of substantially h o] S+ 2061 DO LiESuratlon€of diffdiet bidis\er dual
ant i bodi es ESNPFFE %Be ?”%"émtysp%%%% a%@glﬁ&adrng&lg]dlent incgll!ra é);c%ptl for possible
“natural | y omoumbgletglivrataell srsmt hat may be present in 20 nminor anounts.
Monocl onal anti bgg@i]g% ﬁ\ggglem-g@wd@ge&&foh@fa balagthtintiedy, edneadjpithosintizan si ngl e
antigenic site. Furthernore, i ontrast to conventi bl PR} YELQNAK) i
anti body pr BipdipstrivEitele femen *h‘?rﬁl’g‘i Ig’é"(*mp{? ?ftr?(ojtfbﬁ%i’eﬁa?l ?ﬁgelpgﬂlt% th%'? 2:‘;?Jtiog‘,ii g’s_ directed
agai nst 1§l f FeReatendetitbdibe dintss aftdbpiits pesy-chamaohbodyrgivetien 414 Bty i s
directed against a single determ.nant on the antigen. -The nodifier

" monocl onal am*?%a"isgoa“%%ds%%agg‘%ﬁgr acter of the antibod a§b hei %gim%bg_;mai ned from
a substantial | y D8 biorvgesrkassofRegu] 2t ysehhern St Bt B€°°%AR

'S ot “to be
const rued ag,JuBH Jtiibtaitia0dhisiok@Boue fntibhdics, antticbotiyidlyandhydio aererrisil &

nmet hod. For exanpl e, ..t he. .nonocl onal...ant.i . &5k QiR ttSIBA nlal ve BeGar dance
with the pr B REoh %Vélﬁrinlc%r?xcﬁgy°rbpé)%%%%5%§8&ﬁ§ﬁﬁ§b?i_dgrra et oglaﬁ‘éi rs%
‘descri bed byninoKahbets. eMoadelonal Natibpdiss 256higip syetigzsieingofirefes, sHEsha deety

recombi nant amrgé‘i(gg 1 NQUShelSEE in Gorfikast to bbnSenibial @blyciial) HAtidEH phfirjtionsThe
"nonocl onal -ant i bodi es” may

_ ( , ._also be isol ated. from.pha Aty

libraries u&Pifgbt w@uc{ee@ﬁﬁf:lamé@ma‘& éFf%édﬁg?lﬂgd‘%’é “g] 6‘%3%1?‘%5?9?" Rfift)ur_e
352 624- 628 fod Q) adchdy Madkstedtagaihst 2 JndibMcterBingit, o - BBgens5TE pedber) | for
exanpl e. The nonocl.onal | DOALES oPBE ShlbodP S blih e BbihiNed 6h Wd@bsimbinger i c”
ant i bodi es ,lll?nr?lgrﬂrﬁoglfugﬁﬁ%iq%és?@ﬁnt. wﬁ?c alﬁobfti on %f the heay andfar | ght
" chain i85i démméscesbusgioptetion of HEPRSIHEHHES 1oboE LIS Rt MY SR EEREES i

~anti bodi es d@fibesl thopauRATkihed| For SR\EkLSe GlondSmbietrthgicago the vaed in !
- particular antibody. class or.subclass ile.th IREle! nef setdg.aapai n(s) -
is identi caIaCCOW”tCﬁX’HII‘ thﬁ(?’f?ﬁeingﬁ“(‘ﬂe&s°“tr3a}'c%err?aeg%’6# ihﬁbgr{dglgghencesl iTh ant i bodi es

derived fromoblaok herNaspedicedd G1975)bel rydienegd b merattingrt RN msbef 4% or
,S_ugd ass, a%JG ; alentaﬁo.féll:ﬁqg,m.t ST fr i HEdnd NEi e 68ay 86 boORGaes ﬁﬂﬂlthQ@
-‘ Fe I’ var %020 antibody libraries using the techniques deseribed in Clackson ef 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 auot_her species or

belonging to another antibody class or subclass, as well as fragments of such antibodies, so long as
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. linker 20hatntibgds, o‘tbmslhdhﬁﬁe éqsnawp PSR P igsh @Bkt @“t\ﬁ&“

WO 03/ 020892 1PCT/ US02/ 27571 they exhibit the desired bpglesiuaaizoasti vity
(U.S. Patent No. 4,816,567; and Morrison et al., Proc. Natl. Acad. Sci.
USA 81: 6851- 6855 (1984)). "Humani zed" forms of non-human (e g., murine)
antlbodles‘aé sGkgyeric antibodi es that contain mnimal quenceﬂderived
f rom non- hunan I‘minogl obul i n. For the nost part, hunanlzgg "B FTIhodi es
are human i munogl obulins (recipi ent antlbody) i n which hypervariabl e

region residues of the recjpient. ar X r bl & regi on
resi dues fﬂ’é‘fﬁ*&lb’tﬁlﬁ’rfi‘?ﬁﬁﬁrﬁﬂk@ﬁ%&‘it‘égy @d%%gt “%%n‘{ %5%\19& M Logs rmtf?g rat,
rabbit or menbEn LﬁﬂlSEﬁE&S@-éBﬁi\ﬂ%@)t he desired specifi CI ty, affinity, and

Ccapacity. 1N SORRLNSLAREES.r LEATRARLK HAGLARIER ut arkhdncaBIi et human
i munogl obulin "arere ace

COI’I’eSpOI’]dl n nres
Fur t her nor eontalwnlamak?é@ile%ﬁtdiﬂﬁ l%m%‘wgPF@B °ég‘ﬂe Jirge a'% g‘arflanézf ¢ not
fo gn :‘j i B t heipbEGiRI haﬁum laﬂinhdgwdmm@aeamnt dﬁﬁbodﬂﬁmwhlarmpdnwyblﬁ rfn@srézducs |
nodi fications are. nade g i ﬁ({ %Hﬁi & theg€ner al ,
the humani 26l éFﬁ’cpi‘eBto"ﬁ%/rep\?\feF » Th ewam%le & ni}’&ga&ﬁl ?gf{l} g % “ fiast) t one,
and typi cabdtpodyimch vampablra rdrdm’mm hurpw Wik he Y thf‘o‘?eméarfélf %}P{tf‘ PPy all of

the hypervard abl g, rfﬁ%fﬂ@&st&rﬁéésr @é&%ﬂt rEg?ont(PR}Sﬁmﬂlfes & tROumat b ghoiaiiogl obul i n

and all or substantially-all the F ; amipegl obul i n
sequence. Wée@@e%lﬁﬁﬁﬂﬁf?%d‘%fl‘?rﬂwa’@n b%‘? ?’eﬁnal Fpeml?re qmm%f %H(r:égﬁn‘%)rd i'se gt | east

a portijon @émpie resminagt abudtifoumd omet aaqtalentr@gbc@m of ke dangnyngladyy Thefat of a
human irnmun bul i n r el il aklrSmaseer &a&sﬂ@h rﬁalnzed Andbady e
321: 522- 52§‘°?%§5§8353reﬁ’ad§%§‘§#ﬁrrr%ﬂ byl R 335é3%§ 29 (1 1988) 30
Presta, Cuml co@ppriseSupstrstially alBplf leash onsorpd dppsaliy g Hipria E§P’H@‘P MehEY or
"sFv" anti Q&bgﬂntfaﬁ)aﬂmmﬁc&y&ﬂﬁﬁdblcsegﬁnh&er@oﬁi’ltd thdee cdcamm-m&woimm@@glamm body,
wherein these domain S RERLLAS chaid. f@eneral ly,
the Fv poPYhehts 8‘85t‘f11}?a]{y haéir fctge B ar‘uéého?i gpqgk%éagq#%l Pli nker bet ween the Vu
and VL ldonmummdharmhodematb)héls alsg Wél osmnseetl@@irarppltﬂhleofd@gilwaﬂ%‘%l BETEFE f or

antigen bi @%109 1caﬁy HEF SR inS o S@etid |Pé£ﬁjﬁ$ehﬂkl’hllb I'Qee-ﬁbﬂ:s eRharvsmaeol ogy of

.. Monocl onal Ant ol. 113, Rosen rin Ver | ag,
New York, ppLs |2é95 Qlf?)é)(%f?f@ll mn bl PG 3 g?n% %Pgbgg/@i as ?ms %‘F’g ¢ og@%{a ° )

anti body f pagmesns-soanieds).t wo anti gen-bindi ng sites, Whl ch fragnents

_conprise a heavys le'alhamvﬁrl ablpe: doum, Ny (thxl)ts 9&{1}9%&1@@ t:Qlda\ | hghtinscdrai n

vari abl e donmain I'n the sane polypéeptide chain (‘J% I?g using a
F¥al™dVon the

same chaing ?];%ndiqm{cﬂ&w@;ﬁﬁs £ }Qﬂyffaaﬁd& kpatictweennhd W, 40év, dooaipd vandrenges domai ns

of another chain and crea e 30
descri bed ﬁ'i‘frsg Y oty S”c% d uc%rc M aft& ell%’lfsﬁ) %O%g?ﬁé“{/\%%B%g{?g%ug?n%k
Hol | i nger  earalcologProb tlonduank! Amsz@asd\oiSbh?i RgSUGEnd Higars 6434§Pr(ﬂg9f9‘éﬂflﬂg¢he .
expressi on .l a8k, .apd4ke@bgs” when used throughout this application refers
to the antl bodi es described in Zapata et 2I Prottln En% ‘E’i(‘é‘d‘;mg‘épm 1062
([ 995) 25Br i ef | yThe s ediabedigs) (558 t8§mélb?ﬁ5‘P?d§ FagmenLs; i quo AATrde Segment s
(VH- CH - V] inihlihentditsGhmprde ha@vipaiin vafabiadbmgretVy) Sbncbiedoi alght abggh gargbieLi near
ant i bodi.es Caagn gﬁ% 91' R sea%ll Ijaj)lgp eitde QR\S/ %)f IBg u&ﬂ??brﬁc@r&fﬁt AR HORR allb® used to
0 ona 0

refer to b|n noc onal ant i bodi es .on
pr Ot ein ann:p:gwgetweemghe two domains on the same chain, [he domams a1e forced to pair with the

complementary - domains of another chain and create two antigen-binding sites. Diabodies are
B 30  described more fully in, for example, EP 404,097; WO 93/11161; and Hollinger ef al, Proc. Natl. '
Accm‘ Sei. USA 90:6444-6448 (1993).

The expression “linear antibodies” when used throughout thxs application refers to the
antibodies described in Zapata ef al Protein Eng. 8(10):1057-1062 (1995). Briefly, these
antibodies comyprise a pair of tandemn Fd segments (Vy-Cul-V u=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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28 February 2006 WO 03/020892 PCT/ US02/ 27571 By "agoni sg peruagdobsi s nmeant
an anti body that is a Bv8 agoni st and thus possesses one or nore of the

bi ol ogi cal properties of native sequence M The term "Bv8 i munoadhesin” is.
used intercRanggakly With the term"Bv3- inmunoglobulin chinera”, and

refers to a chimeri'c nol ecul e that conmbines at |east a por’E"FHHS(BfZ"'fé’l 5 Bv8"

nol ecul e (native or vari ant) wi th an i nmunogl obulin sequence The

i mmunogl obul i n ence ferab of. necessar
ool obul i 1 B REeRe e e o R EGr RSV Rt bset R e
val uabl e chxe:meicdaiebahdrc:blpwhaegasoéﬂahwsepemBe& of human anti bodi es. Since

| rmunoadhesi ns ggh bg cﬁ)‘rsstuw%emm T AMi@ 4 NUARRLREL S kin SEIUSRESBW.Lh a
desired specifici t% | inked to_an appropriate hurman |m’runoPTobuI in hinge
"¢

and const arftmeReaabHn clapyra’g apl el do 2 T’I‘fé““f@‘W‘HEIIhﬁb‘OE‘B‘%l*”F fexsF 1 porlm At er est

can be achimyasbidisk r{@u@é\tol Feaiayit) Ruifiedn ﬁxﬁxﬁq:ii@glﬂﬂhxs seqSuﬁeh ”Ilhél minoagdhbdinns ar e
mnlmallylmm tothe ent onlc L l.epeat ed
use. e R T A b
Cfor t her ap@m fpogsessunsy phibe Mfd'@bleHI@HM@Q@qugﬁﬁmfééﬁfé’élwnaﬂf@ﬂboﬁﬁaC'Ii‘PCIﬁfg t he

bi ndi ng of nlﬁllnMoncﬂlesqf@ |c|an %Uﬁéxﬁtﬁﬁte@%n alﬁmlgﬁ-tpﬂ)tdﬂb&eﬁhdﬁ@éjwﬁl{ prskhpsRcikicig! 1 ni cal

trials, in_which sadmnl dto n ust before
delivery, dOGGeses aptphoéfgatf ﬁ,aga“ 'WWH‘I‘I’G& “é Rl g”"l%@%?alﬂ Eﬁeﬂseﬁ{’\ “f8vent i on
of mat elfnalindhet abcificitansT pleregf canll ¥ @ASdYkE nsizg estirely| hymah ntogpenentRe¥uchl nunol .
10: 219-227 (1 g&:&mm mfnmw%%%%m 1oMRE GdlieR] DSl YD ARGE QS bdeatdadll OF

(TNF) has a een developed. TNF is a proinflamatory cytokine which has
‘been shovvn“fﬁ‘o be a maj or nedi ator of septic shock. Based on 20 a nouse
nodel of septi CE&h@ekgftammlﬁnﬂhemeﬁpﬁnmroadhmmmmdﬁesim daa:ebﬁhmmlmemm se as a

candi date for n et al. "
(1991) PNA 1 L e rcep an | nvnunoadhe5| n
gseugl;&ucjgélne %Igég{bg Blgg‘l&(}aéhesugk?é@ I?n?%) &1&6 %1 i %F H‘VA\fo l? Aoy ?ace Cﬁ‘

conpr i sidng Data PNFinedelrapltiore Isbyueines if tedCRblegas Q@HFI@CWCI fegicemnt WeRelappr oved
?K t Pe Ut S, Jus!trlﬁﬁ)fqe @E\Qrﬁt@@&s@\q{ﬂ tP]F] ﬁf@ﬁddﬁé’%m(nﬁ@'ﬁl useBMNinNRWRI RSN gff maé{i%&gE LfC@Or

e treatnment of rheu art hr new ex in
the troat e BrTs ROGATSREE o i TEFE ReS HERr Dy B IEORaN 3
2000. For nracnemdhbsmf whipabindsnuoer fEdpsis Mrok@NE) imasrrddolldenn@vmﬂBREIINFgee LoveI I

I di I
g;[’] 28 10- 81 Eg am%ory AS'B{)I@IQ: wh?’cﬂ%as bZ&%ﬁJu@% {32919%)31" méalaﬁn ((Jjﬁgp%g %ﬁgyl%a@tg%g I( agrglgi

revi ened |H“W§E|er‘|1i‘°dféﬁﬁseﬂ’%fﬂh@ﬁk a ceptﬂevmwahese'he shogrmromiee 35 20a@Ydate| £ t he
two anus oOfforkhigcal mmrteaﬂ{geame slﬁ)‘élf(w@ﬁlﬂtﬁa@:, haAtez (11991‘)@&\&8&13&%(1053%1!0539?3 t he

30 i mmunoa a "bis unoadhesi n an y to

o spoor 1 o EURRED. (it b S RO Fomorind { OB DRt e ah BT o6
(1993) desegichevas aplvved thi thyié8 i Hopdani ngrmiadh@euqm (Fleéyriyi Mavergber Bel 998, for :

ext racel | Ut daRRNeQlud § GuBtN CHANLE6N 82 o Agabioch i AghR-gel ectin,

each of ectins I's express erent cell type 1 n nature.
Bi ndi ng’st d’di‘%"‘ﬁi Bl iEia el rpraed BhBEPA 9h Iprech, 12000- | Revuered| ismation pudNBn

protei n sopbakRPthhiask ENBM%@&QSI)@M A1t W Qi Nied @4231 763849012600, 3§:dce| |
| ine conpared to 'the nonospecjfic immunoadhesins fromwhich it
deri ved. 10&01§1§nﬁ%?dﬁgfﬂ§/0126§%—811 and Weinblatt ef al., N Engl. J. Mea‘ 340: 253 259 (1999)

reviewed in Maini and Taylor, Annu. Rev. Med. 51: 207-229 (2000).

If the two arms of the immunoadhesin structure have different specificities, the .
30 immunoadhesin is called a "bispecific immunoadhesin® by analogy to bispecific antibodies. -
Dietsch et al, J. Inmunol. Methods 162:123 (1993) describe such a bispecific immunoadhesin
corﬁbining the extracellular domains of the adhesion molecules, B-selectin and P-selectin, each of
which seleclins 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 tothe monospecific imrriunoadhesins from which it was derived.
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WD 03/ 020892 PCT/ US02127571 The ter m "het er oadhesi n" i s28i6elstuary 2006

i nterchangeably with the expression "chineric heteronultiner adhesin" and
refers to a conplex of chineric nolecules (amno acid sequences) in which
each chine ul e conbi nes a bi ol ogically active por h as the
extracel | ul(“’a(t)rcosmg@?rgl n of each of the het eromul tineric reciébﬁnsnzﬁgﬁ]orre

with a multinerization domain. The 5 "nmultinerization dOfTB.I n" pronotes
stable interaction of fhe chinmgeric | .e thign N Bprdd§dne F Rkt | mer
conpl ex. - The nultg r‘ﬁErPl PSSR RO us”R ml%ﬁa %@%ct via ah imunogl abul in
sequence, |hewonnemziagipein’, ond rﬁwm@m@fﬁ@@?wm@u‘ﬁwli“% AT P8P ETi B, or a
free thiol vfhhc%t cfh%%n@ﬂwlewﬁ EniFRl-£ 6 BloRBicdlly SibthvE ipsteioh) aid zbeltemeneltm

chineric ecu e chiperi.c heteronul ti riggation
domai n may dewApef %aéh %fﬁh‘? Wﬁ’ﬁgﬂﬁﬁﬁmefeﬁm‘&ﬂ?f?f“&rﬁtwnﬁ S mJtm%nf Nl Ojﬁl-l@a 10

nlul timeyi zahimRridae@i @dﬁmaniaypr@ﬁaotcengabhemeachosud bt hlatﬂer@t @Pie‘éﬂﬂis iBEatei ons. not
only pronote sta aﬁ-:[ '&xﬁtnné?u%mi H&B.n%rmﬂ'r igféﬁt:tevﬁ Qﬁ ufnﬁlﬁl{@lbhﬂlﬂ of

het er odi nerh§te‘6’%ﬁmﬁl Cm}ﬁ) I'frers froma m xture of r of uber ances"
are const r uequectedyucine pibugs i2hydrerhabiy regieg. ﬁé\y%{eqhdm §‘?gH’8 ‘i'fﬁaffeﬁ fiqf rth8 PThe"
interface qf. . tRecf Eﬁﬁlﬁ&%ﬂﬂqﬁﬁ&cbﬂﬁe Miirhekic InalE@es ofghettdinghiahatsonfuliingr. Thyr osi ne

or tryptophan). Conpensatory "cavi n L QfioS i da@fiorshze to
‘the prot ubePAffEigatigy éioﬁ'b‘fll%a al PP e ?emét“enaml%ﬁloﬁ"gﬁ '{?'Iel&iﬁintrerl? ace of The second

‘pol ypepto dambymerren%mcagmg niag rbg eengimrionse) sus it griganiePEiopsnohoply PRI &P ones

(e.g. alani nt%a on, bl GARE ]H@:)lote E[Q%)n'nm Gﬂﬁle@bweis@v@ ﬁ&ﬂ@iﬂﬁtﬁs fooned mixaid of, but
,not necessarily, is an i munogl obul i Qy const ant | obul i n

noi ety in thenowprnEireiebegpoct hse fﬂ“ét%tﬁ‘f RATE- N 61}1&?7'&0 o d SJ 1ﬂmne%j ?g rom | gG ,
1g&2, | 9(33 ,%rfdcg% aubfﬁryppcsype,btgw\ witl Gpfger |sg® dwing de. m wrcbmrts mpmﬁ@b@bl y 119G

or 19G3. used.. erl 5 ARRLRACH. §R6n.0Pt 8l dAg
benefi ci aI %‘?“P&‘éfgtf”iyec V“Fl r?lfléig ;c‘?r%léﬁiﬁ{'ht: SlZét%t@ibrur poses of ﬂ'niixl nventi on,

benefi clal b intdsk pite s@rqnﬁp@@eptrde@nrﬁp%cmgd%fﬁ?dém ﬂﬁ*ﬂﬁ“‘a?@“ﬁ&t HPEd t o
al I evi ati on,9f ;| 5¥%ARE @MBningl m&h&ﬁn@mﬂaulﬁfse@mﬁcemtefem‘blydbﬁeaseqccsarlabm dnzed

(i.e., ' not worsenin ate of disea de| I sgase
- progr essi on'mRA¥ Y ‘HPa"to?%aﬁ % Foal i 1|m(l)nhcgg) ulin rﬁﬂ% e ﬂéiglg\{%?%ﬁqm g&

rem ssi on (whetdenaygardizaed Hom tlgﬁualgF; Igh et Bk Sﬂiéxpé%ﬂ%’bllé‘i del B"n%{ é?btt abl e.

25 "Treat mepts ‘ﬁf‘% 3g,mean pr ol ongi ng_sur vival as corrpar ed to expected
preteral

survival if" not cel Vi ng treatmnment. Tre t ment on.

‘perforn®d with tf’ﬁéls?dnl%eé‘i*ft BIRTRRL pF &Y AR fﬁléa""ﬂeeb%’leg Hrdh des}rﬂdea]nf ering the
pat hol ogy OlfCSL!ﬁS dir QLgesks of ABiE @iveliting | byneficidl roeattsnm]nﬂlﬁma'lef{:sehtssmcth@ylcH@r@ pre not :

t herapeutic,_.treat t. and N td¥Re, €§e., THose in
P lpifed 1o S piadl lyﬁgm g?%ﬂ ® 3;;“ BF B LR, TBATHICH

need of tre I 'nNC rea Wt di sorder as 1Well s those
i'n whi ch t heorghinmarsthéerof |d§ea§€0 dfey prevsreaiscaBErogEin PEdPPY oF REPPREL nent
may -di rect | y. REEVE At b ee\mlmmwmme%mw &ﬁ‘al)d%itﬁﬁ&leteétib& patmbedcobly. of

cel | ul ar _de; eneratlon or such as t he 2 JdS 0N
cancer t¥ eat Wgftent 6f EHSQJ“C“F gﬁ%@%’mgﬁ’fgw&eﬁs Ic%mpﬁlﬁgggo Ky ?geg)élfr?t?lg%g&%e%gﬁat ment by

- ot her ther apautenic dfenthey” sStreimdrdogmnesingitd | it he lﬁerrtm) rpd| Besyenting) deed,

CAWP- medi at &Qel@p%éf. or! a%%lg%ﬁé (oR¥fzy SF 6 aRbider. NLEPBAGY Diteayairh RSk ol Bdth
"st eroi dogeni c.ce characterized by the nobilization. of dCthl!'r >st.gr ol “from
i £

35 cel | ul arthg‘-‘ﬂt?lﬂ*és“%‘ef“h@d A PSEPRSA I PR BEtEr "R Sr an®®® Hn
transl ocat i gRudeQndsdi@rebdyngin tﬁecﬂmﬁ&ﬂa \newme:}ﬂsctdn@helmﬂwdrssnd@ns @fbemm*tnéeé{ erol to

. pr €9 nengb Ongpec:%caﬂ_{f %he trei:ilhﬂf:!'l% may re'E:W;gl va% QOQV 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 fo treatment by other therapeutic agents.

"Steroidogenesis" is the hormonally induced, CAMP-mediated acute regulation of steroid
hormone biosynthesis in "steroidogenic cclls" 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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WO 03/ 020892 PCT/ US02127571 " St eroi dogenic tissue" refepsFeorubiye®0e Whi ch
produces steroi dal hornones by the process of stcroidogenesis. Exanples
include tissues of the adrenal gland, the reproductive-organs, gut and
respiratory tract tissue. "Chronic" adninistration refers to administration
of the agent?83%3%23 continuous node as 5 opposed to an AT HHAE so as
to maintain the initial therapeutl c effect (activity) for an extended
period of tinme. "Interm.ttent” adm nistration is hatocelsssofnat
consecutivel y défteoidpeesiotissue” rofrdp gt VM Proyptes ?t%f?‘ﬂaéﬁorfngneé yefTETR Nat ure.

" Mammal " fosqcr&&ggglgs%esEXQJ,plgsrlﬁ@IdﬁﬁmesnﬁfﬂeraSremabglardythampmvctm ers@ﬁsfslléﬁldas a
mammal , including humans, other higher primtes, donestic and faint '

ani mal s, nfﬂsl’fﬁﬁy“%%ﬁs‘fe or pet animals, such as 10 dogs, cats, cattle,
horses, sheep, pCgsyic'gdabstatoatsfis s adripisratipy eitisrageG) M AHEREAHE% € human.

" Tunor”, ¢ as “S%S\A'}%Qﬁc%le%aé &f 51§ mhiiadl the 1ﬂlﬁﬁlﬂ1cﬂ§etut|£ef&etl(hct1gnt5()\fmlan arthded

proli feratl%)l‘%o gnant or heni QiSyand
cancer ous ceripdofging- ti‘%@ﬁ‘é‘%‘“ aldﬁ‘émsttré?%ﬁsu g‘hegtet g‘%%%cpng%ﬁtgg (F)HS{S?J refer to or -

descri be t hgeRhpisd, %te@leﬁabywomdatumon in mammuls that is typically

charact eri zed by, Lt SOKl 1 0. Gl EQUED: JEXAMM 880k BaRGANSL RELD
partl cular inter I ncl ude cancers of the re I’OdU?tl Ve 91(0995“ e.g.

ovarian canoesps, bte@ﬂugbﬁu P@fﬁat@a‘??é’é?tw apgt fan gpEnaloind &0 SROEY U at™ Cancer
prost at &) Cafeeless, CaRCREEs Qfees, igs, Qﬁtsﬁiﬂlﬁitts gloaPeprablpdhardimgl isbamser s of the

adrenal cortex ( . adrenocortica Rt DR Rolenah, Wi | a;
thyroid cancer; Tffgﬁralzwsreg%gmg y Pcsm aﬁn‘é ﬂggﬁeg canlcer lﬁland endonet ri al

“carcinoma. fhgni rmatbhmgnogiyl'bﬂ ch-calcﬁm!?éaisoénqeq%ﬂl cliferd 4$¥°S.phenomena t hat
conproni se the ienpﬁ h 3O fan& RGncerdlds' Ratd 8 rb'E 'desEtﬁHe Baphyeblogitdicenditioe irudes,

Wi t hout Ilmtatlon normal or ntroll e.cell g %@%@Sls
i nt er f er enceawinglh thelhig W%Phafﬂﬁtﬁ%ztﬂggﬁluﬁrﬁn ncécll1 B %XQM ELF °f “Fal ease of

Cyt oki Ne$s Oparii@lh@ikreg @6t tdhyle photudtls rairodarbmmrmls ﬁlgeq‘é‘llﬁsﬂ caBqGh EE%T on or

aggravation of inflammaio ATEMRA QoG banb &S DORS Bircrll GlendARIERST T At i on
"in conbi naf"8% Wth“ G mx'fca];r%nrl% furtLer t hearnapeut C agents | udéas 25

si mul t aneousmnggonfcte rderel) cozipe (cego AT EPEATTOPCIEFHIRTA] Wt et’i‘d&') 2 Iﬁmﬁh%?
"Carriers” céﬁ%ﬁ%ri&%&%&n@crl ﬂlﬁdré&d@caﬂ&&araumﬁﬁwtetrﬁlaﬂar}cmmaccept abl e car. r| er s,

bei ng exposed t hEFetHogey” tOE% ‘Ef%sseéncg}gesaafr}Ohemnéeﬁl%ﬂel%lt? ?%‘%}I ohe enpl cEF% O ten

‘the physo ol pgicaal oy cacaepisabihales anhhvté dimitatiop,rpbagyuRlo SOpAUplisple é’F% & uti on.

Exanpl es of 8Q¥S|so1lntglgér&1§é l¥n ﬁ.@%@r%ﬁ@hc%orﬁ@gr Jflneiﬁlamtuﬁgcdcuﬂealhw‘ er;grsklsdsmh as
phosphat e, , and ot her orq}anl c acids; antio F%Jq);ng

~ascorbi ¢ acitier fegporroiretiEts 4 AT SE PR RPEFIRL ST ABTUF 3(Ofifo r]é15|

pol ypepti de,ummrm;)ghdn&spo&dcéﬂ: as serum al bumin, gelatin, or i mrunogl obul i ns;

hydr. ophilic pol y%%mmsmym w m{?é?lllaWA QLR ok qw;ﬁdﬁgger tmpglgwaa%gd@ms[u&h as
gl ycine, glutam I'ne, arginine or |ysi ne; nonosacchari des,

di sacchafi desyultawehs @p@@rm@aﬁ%wmﬂéﬁE’é@‘ﬂisﬁﬁl"ﬁﬂlaﬁb‘“ f'§11 ucose, nmannose, or
“dextrins; chel atifgiR98NLSdSueh asuEDikimsdigaly atephidl sasus exdsiertarmi t ol or

ST RS IR T e T SR
-16 28 Febr varcymn2@abemployed. -Often the physmioglcally acceptable carrier is an aqucous pH buffered
' solution. Examples of physiologically acceptable carriers include buffers such as phosphate,
30  citrate, and other organic acids; antioxidants including ascorbic acid; low molecular weight {less
than about 10 1'ésidues) polypeptide; proteins, such as serum albumin, gelatin, or immunoglobulins;
hﬂfdrophi]ic polymers such as polyvinylpyrrolidone; amino acids such as glycine, plutamine,
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 sodiurmn; and/or nonjonic surfactants such as TWEENTM,

polyethylene glycol (PEG), and PLURONICS™.
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WD 03/ 020892 PCT/ US02/ 27571 A "liposone” is a small vespgFgpaanpesed of
various types of |ipids, phospholipids and/or surfactant which is useful
for delivery of '‘a drug (such as a Bv8 pol ypepti de or antibody thereto) to a
manmal . The conEonents of the |iposome are conmonly arran?ed in a bllayer

f or mati on, ¥ to the lipid arrangenment of biol ogi caFCHENE aHds. 5 A
"smal | m)l ecule" is defi ned herein to have a nol ecul ar wei ght beI ow about
500 Daltons. The terns "vascul ar endot heli al ‘%i vu d act 9 I ivias YEGE", " VEGE
pol ypept i de” anki"ipymaE" isgrmelbyesiole Giantsed SEXrRe BHen RIS SEL RS 1V sequence
VEGF and VEEisawhisk Ssefito Eéﬂvea_s,l’ & afdﬂfgi(dﬂﬂf as a @Be$ pagebtidesrentibpdy tiimdo) WEGH

.pol ypepti de nmay bhe isol ated vari r aRg, hhi@Mm hunman
tissue typ@gm‘ﬁ‘?i f %?ﬂngﬂlbepﬁ 8?Y osome,are cm%;anlggr[gaZl ufl??ﬂea)é%'#gl?nant e/ or

synt heti ¢ nehdiptisaraig@ment bitadldgicel rafuetice VEGE" conpri ses a pol ypepti de

having the same, aﬂ%@&a@* {SRAHERGEn Ao o axd&[gimfnﬁldwfabdﬁmmﬁiam Such

native sequence can be isol ated from Ny be. « DG d by
acombi nant - andTiorersy e R S0 o1 G0 har o g B0 AP,

speci fi cal bbteine ﬂ'ﬁ&maaﬂﬁe& chahpsakatiye segear MEGE andrYﬁﬁa‘tae@tdeh@bﬁé? @fﬂe"ﬂ f or ns
(e.g., g)%tna{i ﬁ éeurq ![T% vﬁ@ﬁgﬁ ﬂ:epti%g ?Q@@&latecf‘ﬁ&hlﬁ U rlel) 0P 6dubEd, bURE aV bk ANt
at'i

formns (e g ve ced forns tur al i ng
allelic- vahmmmttlssuefYPQSh)eﬁWEGDthGTISﬂ”Wﬁﬂ‘e‘ P@ﬁﬁ%@ﬁ%ﬁ‘?’f‘gﬁ"fm ?“ﬁligyﬁyﬁt\?/ee“ﬁfm%o‘{s t he

native jgequences Y@ el fn@neEopf cc&ﬂpﬁscfs b yelypgepidlataviigaifeormesmivoesli ssquerrg of 121,

145, 165 189, an resi due ma i bed.
for ex arrpl as g XEGEJF %rlvﬁgtoghl{dmﬁog Ihgatgfg éﬂ(]%%l% ‘Z]?]%# &ﬁ legéleltéﬁq{_’o){ AR F())q Gk

Publ i cat i oprobiged W}e@:&ﬁblr@ﬁlmdforl_smﬁwgc wtang| The tegp) eﬁ’cesez%ce’lW #5694 989) :
and Keck et nC%lnB sses %ﬁ%? Sccadif 11%%&33-331‘-256&1'&{9@ Qn)zms ZQg, Wi Gktracéllulag ndomain

polypeptlde ans an active pept n ng at
| east abouteBO9E) B?tEF]&r%B{rV‘oa¥ar‘?‘Eép afﬁéuta{t % (?md E’“?FSZ *‘“‘ﬁ{‘vg“/‘ﬂ‘gw | east

about 98% .exEeRL al8NE Qariapt of ¢ SBEY. Atont era’@idlnabmftthegg%“omhet napyeeP@ices| y at
| east about, 9% ot 04 26 4. GRISNEE bR dotaki i 164 1, aml e idoncquence

of a nativ var i ant pepti des i for

i nstance, ‘vE@EeSp@prgepimfﬁé@?ci\vm@rfelcl’ia’%ﬂlfemd% -8 e‘l‘i’ﬁ'ﬁ%&zga d Séé(?%@eg are
added, or (i»%‘r%ﬁsianoﬁtw t @ 9825070 Le1dR etah) Scnde@m o 1061530045980 knd Fask swik.hi n one
or nore-internal dg %{ the native sequence. The sequence identity
(ei ther aniSA8r5&8%1%6 1?11?1&9 e aci d) for VEGF is determined using the sane
approach speci f i"cedE yerishe polyich@d’ meanhar wger EoPBpetidSisrefngd pgjow fpdie

definiti ons, Q&P%J gt%%f 91cferaﬁ9Qﬂ&a%abé\ﬂgs‘}@%@gﬁ@feﬁﬁﬁ aﬂéasta‘%&t 90%1,(b|vklﬂmﬁ@ but not
limted to anti bo

ER} %&If ? ant ago Bs“t”% 30 B.
Met hods f oPredasisiAt gt Eﬁ?t“ 99%8““?3 %fFff‘l?lbﬁ leaft AR PGS PN ef vari ant s
| n.addi tl omletaemtoheldfsmmm& anghthe sgbdnukeV BXERY e FiCEE@eripooppepitisded dadycr i bed

her ei n, i 1S udd8re Atk hdi@dd, as@eepar ed
AR ﬁnsfaﬁce OBLPIRIALEE diaah oY 8 Al bRl SiccaMAe gge% 186, bl

i nt r od@si ng¥- apr}émé?ptmnmue aﬁwélﬂémthlaenedhalﬂﬁegw%@wtﬂﬁé’f B6 BPNATRTTd/ or 35 by
synthesis of t h@h@ﬁ@eﬁ&%eﬁwﬁemk WRBPLcidde nucldtasRa) skvmzad déterminbdusigtihewd | |

. appreciate that am no e al_t er R ocesses
of the BvS BuERad S@W%?félg’ndﬁ“f’ﬁgq" it M“ Vg S%[' i llc%%ﬁmfég}é @g‘?‘{"’éit %‘on

sites. The agmdnmdamagonptsoﬁﬁn@tm@{dﬂ@fcumﬂmad toainiuhs;'dleaf ‘elnﬁla@f ErabFyPeeE sane as

for -17

and antagonists.

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

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

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

of glycosylation sites. The methods of production of Bv8 variants are preferably the same as for
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28 February 2006 WO 03/020892 PCT/ US02/ 27571 native semerafudiy3006
described in detail below, the only difference being the substitution of
the nucleic acid encoding the BvS variant for the nucleic acid encoding
native seque v8. Nucleic acid nolecules that. encode sed in

t he nmet hodg‘ %cz?f% present invention. cDNAs encodi ng thEYu%[S@#}ZEHGth
variants of hunman Bv8 are provi ded in Figures 1 and 2 (SEQID 5 NOS: 1 and
2), and the correspondin duc no4a EAHEREES mAkBsiliey bokad i n
Figures 2 aatide sagesEG Ve %&% ‘gm ﬁa‘ﬁ% R %Bﬂlg&elnco |n§ | g Bv8 is

provi ded; i fudidiOi@ndddifdSREBVEailG! fobfie nuglad a’el%@"%dé‘fgr“é%‘iﬁéﬁa‘?“ ‘%E educed ami no
~acld sequence 19, REOMIARS:IA tﬁat%& £63 6 SRR DIBRG). of Tngrspogntisl eot | des

used in the pre% nventon can ob ned us k¢ gmstni ques
‘wel | knowaDNas ¢aeties tek fllHength variaps @ %ﬁ‘“‘tﬁni}aéc%e Bmw ng%irgsrr}gﬁe ¢ Iﬁg di zati on

screeni By apg. PR 2), 1R hedchegdaling fedudn ymina edidrtictss Fepaddidd Wﬂ‘?ﬁ% codes
the ami no aci d sequence. of By§\ca gvd Qor ﬁ&ﬂﬁﬁig@ £ ESRONTDI N3
nol ecul es \M$lf’91[’%llg?%c?ta“q ﬁe%%%r‘b‘e%%dggm&?sg V8. TA 0 d%tl OE@::é)ﬁ? Jc?h gt hods of
t he presentind nyenkipomingalydugtdemingtapifl foaeense 1f H%Y“beﬁ HoFY )bet ween a
Bv8 codi ng s&n Fégl@g aRd in glcqﬁégglﬂdw&ﬁldrl B e esifip stamat dtcbrigcd 6t

e

pr ot ei n. r to clone full l;,0e8HEPNAseqwanees from
‘any speci es}m@m:éfdﬂﬁﬁ tHsd Bibg PR S‘ﬁvfse%ﬁgex%?d?ohgcl one famelly menbers or

vari antyd orfmnossedy. as allelic variants, |abeled DNA probes made from
fragnments corresponding,. S%N%{&X Wik L oOtes [B@mBONAG S@EuengdsS dindel welld  her ein

may be used to nuceo brary deriv tlASHErt YPe
" bel i eved t@ew@ﬁ@@@bmwaiwkﬁ)ﬁfrsé”@bék‘, °?‘??:%{‘Ipfe§f‘°n° B‘r@oﬁh‘@%g%%lfdhgs cor r espondi ng

to either tthée réentg{ver%on kagy moﬂﬂﬁzeaffustdﬂeolgmdieﬂge b@@“@é@ﬂ%ﬁ@@g ﬁ*?élyeﬂﬁ"ea“&s ed to
obt ai n Ionger nucl eoti de sg q(_:t F:m?%ous I8y be necessary to scr een nul tiple:
eDNA | i br ard s%nf f3ie SHIPFPET '8ht ™ to obtain a full-length eDNA In t he
event tfmt it i Snoidérfid dedetfult ongtolemologsys ewsw%ﬁ@é‘ﬂa’rﬁé%éﬁeﬂﬁ & E Sl et e 5
termnal codi vﬁegi\&{% 15 B0 HRN aanoUN ok Bibisati Dl SONS BhHI ng, the
RACE ( Rapi dﬂ“,& ication of e s Lechniq Fne PYAREHSE0aisRAGE 1S a
proven PCR-Ibﬁée‘cpbsqtfrwé}? &gy ffa&“e“é%“’oﬁﬁﬁ?”i i‘hgthe g § I nconpl et e cDNAs.
5" - RACE- Reaglyei NG ve it Iftegs:rcz.xeﬂcrfmohhretmmlmed &Pm*aft@HPatISé‘tﬁr‘iﬁfPﬁPﬂierﬂ e que
anchor sequence is co K qugle@h)oﬁ'T@mmhﬁoaﬂmwdm 5 end
of the cDNAR'®P “’l%’ccéﬁr%r% @&%%Jﬁ%()tﬁ&a&)h&%kﬁmggea eDNA usi ng the provided
‘anchor 2pr i seeuen@mehy bheedto opipin fRager nygleaidE SHYEFS- PCR is then carried out using
the anchored- pg‘%{rﬁﬁy Mc@saanﬁ%éraﬂ nRitipr dDYEY litgies frotih Miffetent tisfes ‘if?ﬁ)ﬁtﬁﬁg’ct urer's
i nstructions. ce n RN AeNELoiBMeIe

transl ated MAdEeEPNE E‘ctF?fvg‘}% ﬁte’tn'féé%dﬁ‘ﬁldge%hﬁ ned f%l%sglgrtal #ﬂ@éﬁi ks such
as a Cconti puas copenregoadineftch rearmenttrph ARePHY TN EPHEs di g‘?\ ‘? i*atti on and

Lerm natl on,ShkR8uund: ARLRL Mo aRGlh 304 uencs isnflovkh A@R-baredowretea or
~structural Rtar ty to the Bv8 s§gﬁe elg gaho§§‘g l;%%lzgh sALtgnaativel y,
a | abel &8 pmmﬁ@f“i*mghe Beedsd droeBPIEE geNam ¢ erived from any

. or gani sm of lh@ﬁﬁﬁﬁﬁdimﬁg&l URGuAPIoD picateds smmicripdn tvagabird Pigths TosOPHEYRT i bed

be tar o 3opdish B cBlanp B, Gadlng, seanaten.h @mmaqg@wsﬂmqmeme may
be carri ed i

nerase al n_reactions l$1P(12R Asing. tw
degener at e plingonditk éalﬂmﬁé fbls?f’ﬁ@mﬁ%l%ﬂ‘ﬁé?f‘t‘jﬂ&f HHE FREBESTE \c,)V?1 ‘he Bvs
- codi Ng SeqUENLES irdiCkasstl Bek tlafufcligs hefploas eddbobidine, ﬂnee?eztlmgﬂnc% be
| 30  sequence may be translated info amino acid sequence and examined for certain landmarks suchasa
contmuous apen reading frame flanked by translation initiation and fermination 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 genonic library derived from any
organjsm of interest using appropriate stringent conditions as described infra.
35 Isoléﬁon of a Bv& 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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-18 28 February 2006 WO 03/020892 PCT/ US02/ 27571 eDNA everse
transcription (RT) of nRNA prepared from for exanple, Q%%ﬁ%ﬂﬁ%y@%%%n_ human
cell lines or tissues known or suspected to express a Bv8 gene allele. The
PCR pr oductyd@yeaitg, Subcl oned and sequenced to ensure that é ﬁ%ﬁ? Llfled
sequences represent the sequences of a Bv8 codi ng sequenc

fragment may then be used to isolate 5 a full-length eDNA clone by a
variety of h For ex a | ed and
Usea o SorBEh efmab B ABe kA RPN S L BRI, o R

f ragment naylmbenu@ed%pomﬂ§bhEW@0g@ﬁﬁﬁﬁﬁﬂ@@6ﬁé§v§ﬁﬁcﬂﬁg screeni ng of a

genom c |ibrar yTheBQBp;o@GJm@} BOMbARYA mﬁa;u&.eedu& brsinz @@k thoanysittaeetcd | - | engt h

D cedur es RSP Do AERTEE ey TS POR et o p U sy
reacti os nmayulbengpedtiNgr died bpa vidisey ﬂ\tkthasa g exampt,itigoampbificlotaedent pey ber
specific f?éeiechan ML, e %%Qct&IDBﬂﬁz?&MmI& eﬂlteﬁ{a%l}ente 18b&8a faBiRerPhuhy NG Of

first strar Ssi's. The res hybrid may then be “tail ed"
wi t'h guani heesemfgllﬂq’gteaeﬂﬁléfﬁh’a?sd"@t%“r%"ﬁcﬁ%ﬂg°f ?%ﬂ%“f“é?‘&% reaction, the hybrid
may be di gest edpil &&n&%@&e aH;. b@:ﬂﬂizeﬂ%@d’hﬂe ﬁll-lleagthicmw%dqe@bes Regxadpen be

primed wth uelshccampl i fied
f ragrent may '%g bgﬁgft%{ 9 wm% otf gro%ebﬁ%}{g{%ﬁ é%ﬁ]ﬁn%%%% cotr;\gcgl lelic
‘var i antl0of AntRT Bapﬁargaﬂebennsforbved s Bk RN sing oF 0‘&@%’6?@3 priggr eFHRGOPRR | n

this case, nfoEtes Eld GFlineCd ﬁ&ifr ntr@yth@%m%aﬂgbhﬁﬁt a@el E?,Mthbs}(sbrﬂﬁhi’dulﬂ& an
ol i go-dT ol 1 gonucl eoti fromti Ssi suspect ed

to express N4 b ‘Pﬁ’d\thi 8%ie 1‘"“13& lﬁlt tﬁ“%ﬁeil ugng # yPNG ardt ECMI%tﬁghs B8
al l'el e, angeabypnexd BbEd ngy bdwmgaawwﬁmmasevﬂ tahd seemrérsseldzsﬁnthqslam@nﬁhelpbfase The

second str agzg‘edo wi lt e e mﬂ:r ’f‘hth;D &re%?ﬁ:la-sz&gne'éﬁ'oﬁgieeéﬂlpﬁﬂ'édgﬁ%&\k gef i de that

hybri di zes Pepeci %ﬂly normal gene- Using these two
pri nmer g3 th@lipbmmﬁ@ﬁ [ s then anplified via PCR, cloned into a suitable
vector, and SUbh%ﬁm@loa@o@mtaﬁeaumeearmakmsjs\sg gehdrmoug hsolet Hedsanwel | known

to those of ski |l he ar b he DNA, - of mut ant
Bv8 al | el e ¥ 854t 8‘? Rllsﬁéscﬁger Wfi'ly Dq@%}?é‘}dl nxy & S ﬁutﬁgg’l}ﬁgﬁ i %Olgtbgr si bl e
for the | osBzoncleo®s talhRWAdblatd fiof thum koo ar wipegttfdo Pr’EHQih?"SBV@ @@Wéuabroduct

‘can be ascggtwc@ecqn by bRr msﬂtvmvaue@e gﬁm@yneszmhd; r @ Mm@aﬁamwmsaersuct ed
usi ng talned Troman individual suspec carry a

o nut ant 2By g rapsprigags.  Bhe sgpopbaRd phipg PN ét“‘rfh‘ﬂegym%eé‘ﬁ%dtL}Sﬁéta%ap%?g?chcﬁh “from a
ti ssue kKnowmyridRés sﬁ&ﬁ]ﬂﬂ@tteda,e 5t endeX pi @ssalogenal t it (BwStval prigks. theyprodugirié npai r ed

Bv8 gene of 611611 39{1%1{ m(;l via 9"(3% I:l&%g 'Txﬁ@ta s dgglg %&ftor rﬁﬁé’ stﬁ@th Q)eDILIﬁQ&JuS'Qe ﬁﬁg'mysed as a

probe to 3 the’ correspon | ele in such_|ibraries.
d ones contlapush nfgﬂmfh é’el*rmoa}ﬁtto B\?E’} Ofg‘@%@ th‘e"’(‘fu @H ééﬁpaﬁﬁ%ﬁhﬁ RE% saewsaPf PF ed and

“subj ected tQ.se6HeMER (0 M&hén&ﬁlﬁl%tdlalﬂge ttﬂ: Fektha@sreyehiible kadwrioser t hose: of
ski Il |n the art dditi n.ex n I|bradry can be constructed

utiliziflg ABRAOLSAT Iﬁtéoéﬁofg‘amflr %frﬁv I}’Oduc crzﬁzl) T RNK sol ated froma tissue
known, or suspestadiivelyo an?DPiGB?SmaaTVYLF@@.I’@P By8udd] wing PHAasPtais frodiayi dual

suspect ed (?J w(?dfualksrﬁ&wedt 9t SralErfoﬁn&b‘QEh)aa mﬁaﬁ{nﬁv@lﬂicﬁel %1 aMTDI\tAN(&arSf&:&ﬂ@!E, gene
products nade tively nutant tissue may b expresse He ngnscreened

usi ng st and%ﬂshlucéﬁﬂlfl A lepleaeﬂsis own, Ot suspected, to Chpl‘f:SS a mufa

unimpaired BvE gene or any su1table 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 acedrding to methods well
known to those of skill in the art. '
Additionally, an expression library can be constructed uti]iziﬁg 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
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with antibodi es rai sed agai nst the normal Bv8 gene product, as  descri bed,
bel ow. As used herein, the ternms nucleic acid, polynucleotide and

nucl eot i de was §/d204e8 " changeabl e and refer to any nucleic @gir&vﬁ%%g.}rlher

conposed of deoxyri bonucl eosi des or ribonucl eosi des, and
conposed of phosphodi ester Ilnkages or nodi fi ed Ilnkages such as

~ phosphotriester, phosphorani | axane rb ER L alb get byl ester,
acet ar ni dafSeMmiWEY BaFAEHACHOP m”tge’i“ bOdleS B é‘“%%ggﬁ%r am g%t gﬁ%ﬁbl‘l dged

met hyl ene phasphodat.e, bri dged phosphor am date, bridged phosphoram date,
bridged methyl eg USQM%QP%%%S nRRRSBAGHGhINER: @nd matemale @hm@mmm: |
phosphor odi t hi oat e, bridged sp horog‘_e(p gat e. bor Jeé)glr ™ Mﬁfﬁ%ﬁﬁ

conbi nat | ofad Tefer GEEHNClE aF’Fn gLy §LEFRETRUE (ési‘c Acid, pol ynuc eotl de
and nucl5eowh@t@eraioﬁl@osapeﬂ:pﬁommamés;er ilinkgesde mesdifleeilivkagesc fudls a&@hﬁ?@@@&“@f bases

ot her than [ In¥c o&%gr{ 1eR2S 88 taknRHE N bMRmatd U B &:
t hymi ne, {’055 oﬁamld%tﬁ’dmg?{g)rg F =5 exa:‘rlrlr)epige ol ynucl eot i de 5

i nventi on m:@qﬂ phespitoroidatgy bri ﬂeﬂ’é‘ﬁ@ Pﬁﬁ’éﬂhf"}a@dg et P’fﬂﬁ?‘é’fﬂ;‘}l E%‘}g
sel ected fr, 9&%&%@&0%@@0@%@& biHospheHate] Ipihbsﬁmﬁothlcntel&rﬁﬂlﬂbh@&ﬁwtﬁam l,
Cl

5-bronzoura chl or g dour a t.0i, apt Lpe,
4- acet yl cyPHSP P?é°d‘ﬂ§°a cgp%egg)}’hﬂs r()(]i':’i%'/1 f’rhyul?[}meuléngc ?Xa%@ Bififioti 2 b

'5- car basynmgihlgésami nonet hyl - 2-t hi ouri di ne,
5- car boxyr net hyLani nanethy am&”p@ﬁhl!wieomiewgh&%%ldlso specifically include nucleic

bet a- D- gal act osyl queosi ne, i Nnosin nt eny| a -
1 -imet hy| gaeifd pREPOEd i Pﬁ?fs‘ihﬁ’ethczﬁ"ﬁ Hﬁl%ﬁﬁﬁy‘f"&ﬂ% gases @?emn% h%/ulaacf’éni ne, .

2 net hyl guaginie, c)&g;ﬁeﬁrmydm;w OBir Resmple; wpblinykicyitosi the nwmolaub&hi partain at
g: g: Eg;g;%n!ﬁg% o }?9 Fedzbaf% mX:e luci%n? Qé‘: d 61_%?(1' the group mcludmg but not limited to

I our aci rrannosy queosl ne,
5N-i netlhox ﬁd&lp]b@ﬂgxlmgt hp[pmalgwu %chﬂ-ﬁgqupp@)( 'y U ﬁa%]pquacﬂ hypoxanthine,  xantine,

2- lr)nst hyl t h|4gcg}g§c9t0§gpeg]@cgg?54yM%M1ﬂlemny[uagil |5-darboriiafi@bih@ndiGi-2 h{onidine,
wybut oxosi ne, pseudour aci io ,

5- et hyl - 2 5t°ﬁ‘ib6’t}’|‘“§‘(‘3?’1?”““°"flbtyh\ﬂfﬁ}r ac?ﬁy dr%’“‘f |o§¥taC| aﬁggﬁ lr"?eeoﬁni mobuilc
uracil -5- ox%aaﬁtnt@ylalbmdc netchyleesirer |-mefindicisine, 3-2obyeledauprane, %I@thy’{‘f\‘il}mc

5-met hyl - 2-t hiouragl! . SalRngukng- le}ke% ﬁﬁ&sh@xymmyhae ur agkthylgbass3) w, and
25 2; 6-di am no I ne. Furthernore, %nucl eoti_de .us e |nvent| on

‘may cofri s?é“@élwlalﬂ’é@@?thﬂﬁécﬂrmcﬁ"fl‘?ﬂé%ya‘@'tfﬁﬁ ylf?ﬁ?“é‘f‘?‘lselbét(a,?)eli‘]'a‘??% FORe™ gr oup
i ncl udi ng Qﬂtmé'lﬂﬁtydaﬂbmytn&ﬂyltn@cdaB-a{éthlaﬂﬁﬁcll 2-rifethyiaiOB6- &meﬂlﬁmdﬂlmeylhlﬂdﬂﬁﬁse and

hexose. It is not ten t hods of, .th e n be
limted by ‘W?éet‘g C?Ulldgg Blgbuttcplcgsmcgbscudeoi.]raml eosu%eT g hmc?thgllie §Q&E1&Iié ~Eé1§)?%a g can be

from a hunarhiotragiio f-iureaih imcﬁm&dracﬂd erlawlvé‘ewiiyffcpf@nqcldamihﬂ*%@b r?bﬁcﬂréﬁfya%‘& rce,

synt hesi zethn Wl LEQ RN DioGBEM 634 ordiMNE-RESd:BoxyfRByINUGLEOT (2863)RBYmbe DNA
or RNA and may exist in a double-stranded, single-stranded or par tially

doubl eS8t r ZALEHINPHIH  Nucl ei ¢ aci ds useful in the present invention
i ncl ude, by way F&fheﬁ%&n@bﬁyﬁﬂdatlﬂﬂhsed 3btht inmdntiat mayngomptisego lvest breotiddified such as’

ant i sense [s)ll}l'aﬁls ool solectclgl\&sm the rgRrgE ?rm%!ﬁm tf lgltilteg fﬁ’rahﬁd&@ rﬁiﬁﬁmar%s@“ d/or . .

RNA chi nerass varrous structu orns o0 i ncl udi ng si ngl e- st randed
xy]ulose and hexose.

Tt is not intended that the methods of the present invention be limited by the source of the B
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, oligonucleotidés 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, supe1c:01led DNA and/or triple-helix DNA; Z-DNA; and the like.
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DNA, doubl e-stranded DNA, supercoiled DNA and/or tripl esiebbra 06Z- DNA;
and the like. -20_ 28 February 2006 WO 03/ 020892 PCT/ US02/ 27571 The nucl ei c
acids may be prepared by any conventional neans typically used to prepare
nucleic acids in |large’ quantity. For exanple, DNAS and RNAs

cheni cal | y "QWHRE¥?2zed using commercially avail abl e reaggﬁggmﬁﬁﬁ*“

synt hesi zers by nethods that are well-laiown in the art (see, e.g., Git,

1985, di onucl eotide S nthesis: A Practi c Q<ford
Engl and) . ShRnalsiorpsijs Bay rseeedd XWyWP‘B'ﬁ“t‘Oﬁ} 8}%}935{13581? usec{ ﬁb reg{rfgé“ﬁdslcrl ption

usi ng pl asgdidsn Sueh q@ﬁtltﬁpﬁ& ex(rﬂﬂeo DRga a@d Rpids ael dbe chqvmgﬂlg fsthesiged usipgry  RNA

of “the. pr BT L s DigwoWs Rdnd 4 Lthe net hods
of the pr eg(gﬂ?erwﬁgzeaﬁ%élaﬁe Teag nuel ﬁi 5 F}tﬁe@f‘zgs SPAUELNG Brt P00 &

I"on, In particular, nMRNA S
resul ting frgomeigl 198y, MMM%%%%%F‘EWRWQ %&ﬁ?@ms

I N sone sCi mgqlt,a@ngeeﬁgdu@ém\/\ﬁ@{ Belll Ror RasRd i@ ipB@seing tpioinlds syrhizs Fesi r ed
nucl ei c aC| ds havi ng 87' c&{%nt enucl eosi de |inkages nmay be preferred.
f

Nucl ei ¢ acﬂ%’%m%ﬁi"ﬁ’f”ﬁ?%gM i nt enucl eosi de 1'i nkages may al so be

synt hesi zed usi ngyfneHgmisnpandom@me@ha@maﬁe@mm Tayog 8% i Petds ar t . For
exanpl e, Qds £.9"; LhEShd&iNg AHehS] GrAQI BsEpBhaulihg gophaspivaat e
phosphor ot ﬁ’% gﬁt%esex%ﬁ%‘?{tﬂ’or Ogl t hg?oap'?c ) phosphor ami dat e net hoxyet hyl
"phosphoramSﬁa‘tﬂGOTEBC"'?SB‘BHfM&‘F"mPﬁI of or macet al , diisopropylsilyl,

acet annjpdat e, cgy hﬁﬁ&ir@msdhdmtaEIWhaﬁencsaakeﬂlrmléez(ss aglinsis @iy, nucleic acids

di met hyl ene-sul f o LiylsengrtKla£ie0 SonfanfagdncdtiRa CH2)

2' -0 al kyl , a"“?ﬁnﬂog’lgh% 1Bt£-,n1|9:§;051$q-n9a_| Bho JTﬁo#rgot hi'oate 1 nternucleosi de

" 1i nkages armemlelosxkerlmmcs rnaytahebfamlthfsﬁfé‘éus“lsﬁfat%{‘l‘ﬁi‘“‘é’c“eta‘?ds thai@‘@t‘fd B8 Rev.

90: 543- 584 %ﬁ:h 'dp& &'Am}% 11‘183;‘6%99@1‘ @ﬂﬂlﬁsﬂlﬁdﬁ@mchﬁtd@ coﬁtﬁjhﬁi§$hoﬁhmhate

references cited therei n) A€ B akiivention,
t he nucl eotPhefBhuEBES: s %Wp]éor‘ﬁlﬁlﬂi?fié‘i’l ngosﬁgcpff“"%t m%th%ﬁ tfélh aZR Eﬁ e‘?rfl gA <

nucl e_otlsde fi)rﬁlﬁdfﬁ*‘al SpeEinfabamal, dowblogAdlys andedathyrbireps, Hivethylewmyidnerialy  RNA
i n which, tr suah, hi e%ﬁlf"oﬁé" @Hr—goﬂ-m “alloaligt,0 each
ot her (Gautl e)r’ da‘?é/}é?l e Eu@?@%#éﬂ] gbéﬁi\f'me&%% @ Zlg ‘i Tp[
~ nucl eot i de and 2'slepny-Dilvase PRPERIPIBIREE IEBR e ﬁbaﬂ’%g g well kown JinBs atEee) A ds
Res. 15: 613k 6AA8) o, QD0RCK, HBX ¢ 53N DiAncatad agL@9(, Mabelet Lt 31335987, 25
FEBS Lett 215;327- Bﬁ% tr):e nucl ei c aci ds may be purlfl ed by any suitable
neans, Ll W™ the art. For exanple, the nucleic acids can be
purifi eﬁ} by r evér senabamdimonts Phife etk nyentipp| e “‘§'32téi°é5§?,d| B grenomentc

chr omat ogr aphyoiaL. 191?(!! aﬁalu@x%trfugw'i@é ﬁﬁlls%pecfﬂc dSMSﬁﬁ}d&d yeridgletith k@oplamdniagan wi | |

recogni ze that the ti.on o he si ze
of the DNA R Beviftly F"l“f”éﬂm t@’b“s{)ai@1“5‘fs e (S.)tra"%gtj?]f alaﬁ’@l? E’I%h ﬁﬂcerﬁg%{tﬁ Pegi ’havi ng

at |east 1019eru¢¢L1e10htamexses(a; 6625; 66a1)hgrb¢mdleztablmea 2N- ﬁrom@rlobgnu@@tl@ @w8e ¢odi ng
sequence Or ! 8 1 bRE R0 dSueE: 4 hes7present
i nvention. 1 %FC%QPACI od 1 nlgﬁ%/?’s}aéﬁﬁ *d;ﬁ/lnlucl eot | des con?alun at |east 25
(conti nlﬁ)usI)EBSrl@tt;I?é@ﬁ37cﬁé@ 50 nucl eot| des, 100 nucl eotides, 150
nucl eotides, or T%QQJcQHQl:l@sq{ldnggﬁurﬂEd@aBy 8111@9&&1&@5 asS@Oudirigeyn iotheartf bl - | engt h
Bv8 codi ng sequence. Nucl ei c aci |.e ork& %uflﬁl& slsanded. 35

2

Addi t i onal IS}amiflﬁéh‘ﬁﬂr’ﬁ)"éﬁﬁ]déﬁ““rbélp‘é‘? 3%83{ e‘“i’c%"lp?l uc'i '8t hat se ectl vel y
hybri di ze tdromaeenplyesrept clefrophoresis.  Of course, the skilled artisan will recognize’ that the

method of purification will depend in part on the size of the DNA to be purified.

30 Isolated or purified polynucleotides having at least 10 nucleotides (i.e., a hybridizable.
portion) of a Bv8 coding sequence or its complement may also be used in the methods of the
présent invention. In other embodiments, the polynucleotides contain at least 25 {continuous)
nucleatides, 50 nucleotides, 100 nucleotides, 150 nucleotides, or 200 mucleotides of a Bv8 coding
sequence, or a full—]ehgth Bv$ coding sequence. Nucleic acids can be singie or double stranded.

Additionally, the invention relates to polynucleotides that selectively hybridize to a complement of

[F%]
L%,

the foregoing coding sequences. In preferred smbodiments, the polynucleotides contaip at least 10,

25, 50, 100, 150 .or 200 nucleotides or the.entire length of a Bv8 coding sequence.
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therfOregoing codi ng sequences. In preferred embodi ment 3g Feh@ary 2006

pol ynucl eoti des contain at |east 10, 25, 50, 100, 150 or 200 nucleotldes
or the entire length of a Bv8 coding sequence. -21 28 February 2006 WO O
310 2 089 2 PCT/ 11 S02/ 27571 Nucl eoti de sequences that ~enc nt of.
BvS, peptldgo 'é fEnts of BvS, truncated fornms of BvS, aﬁ%ﬁﬂ@gny}z
protei ns may also be useful in the methods of the present invention.

Nucl eoti des encodi ng fusion prote ude Ak Lok, thinfdaed to,
full |ength Bv8 Nuglegjifes@pgces ?h‘?ﬂ‘&%f‘{gédg'? f Pﬁvg u%ebé%m nucl ecti des encodi ng

peptide fr aﬁﬂﬁﬂﬁ‘sv@ﬁm&(& fhsitg @rhieing man alsp hgms&éwﬂam emeihes ef e BFECHAPENEE, such
~as for exargﬁéf?eﬁgcﬁ EPTT%RQ {ls'r!)%%?ot&% aay |u€£1u6@ HORRI bt Whiited to, |fmcncegse13,v8t he -
a

stability the result] i on tein lg) in
t he bl oodstseewnges, twpcagE f@ﬁgcgﬁ,ﬁg&%gwleag egerfcp %@gtgdrégr gmen s %)gﬁl?\gn]& ﬂ65r6§ 021

| um nes cent urﬂ)élﬁédeﬁratew& %Ephﬁ@- Rudi Qs Waestaade, a damincinsed F‘UWI Irxe?cn*iﬂﬂ’ém i

pol ynucl eotide-variants th \tpvk %Iﬂé]ﬂ Rafehm; by
some form 0*1018-‘}3?5@&5@811&\;18‘1&3?“1cof?herg n%ﬁggl{ﬁhtgighga v % 1 ?ec rrgl ve

sequence r egeibizyat hohgsa fm@fc&d@lsnrpfm@da jupyinggoat PfP‘&f“é‘f‘l‘tc Rﬁ@e “S% 8657793 and
5,837,458, may bg Hs&b.] Bt REnRbRASHMAls tmela@rte&eg&lemmvemlbasom paﬁdvy

exarrple usi ng such’ techni ques one can, an, By enca, or a
- plurality o$0ﬂB\/%me%‘BfTFthbe"§}é‘a‘t‘i‘eﬁEegeneé l%’[%ﬁ‘cé % ?Cfrﬁgg%g?eﬁ% I%go?m ]

gener at ijgn @dscrivevgluS. @qwlammeg 6056798 oWl NYP7 6% oy bwesrcl i ﬂﬁﬁlﬁhﬁ‘i‘s ad the @@fem ally

~simlar proteins th al ter andh Qke st BW&rIddicﬁ{g sequence, OF &
char act er i sEyVgEgon V\%ml—fxalh?lg u(rglg Ea#ggécgg% 0om)llo s of ns% %‘
BB e present

“pol ynucl eot pldellweﬁ@e&elésdlﬁﬂe§@F@c%as BS Aoty & Itg%geﬂ‘g‘l i Q

i nventi on. Cgﬂg@/fuﬁg,lo@atugaqnmaamthﬁnpmgs padiéinspathyatrered @mtlp@égldéon@fwwwb
proteins that have at |east about 60% am no acid sequence identity with

the am no a&liaéfcge’és&ﬁ%nce of a naturally occurring BvS such. as the ngture
human Bu8 of Fi giigRlyoelatedgege hotnoloSECS DBMDSrcodingpRiyyeotds wayepceh ASFORPd | ast
about 65% 70 %‘Vgls %c/ousemltlh O GrEasingnRA. PHEhBr fhee ghc abmélemsie about

85%t0 at | &as out 99% am no acid s dent 11y, e Ghenments.
H ghl'y rel apeldklerHIFOEe S HToEHE BaEP A5 i‘f? gftﬁgwgﬁar g %dnsgélldlgocr%a?m%gt Vities

with Bv8. Themmtbadsuake sfhemapnis entrihgBaruthony l‘saﬁlffb’élﬁéﬁ Br8 phFig R use of
(2) DNAvec .3 r@lg ﬁf?)”tzaanﬁ 4?9>éf39afb1yt£?ea§t %o%ggswgmﬁvﬁw QOGS REERIAE €S

and/ or thei éﬁ sense); (b) DN@ Er esg on ve{;,} or S
that conrbai prefampopt @tHeasff 'ééé%nt@ aB%S‘é‘BHF g ATt ETEPE S Vel
- associ ated Wcfdheds, r | i.eh) Mor@!c%ﬂ&ﬂfendoh@mtdhiﬁﬁhs ﬁmhenzéxqwessow@rBV&f t he

codi ng sequences geneti ca d t. C %ﬂ; ai@ any of
t he foregoing BV Claati'lcﬁié g@aﬁ ﬁe(q’ygwenoone% a4 ?Vctfﬁ)ﬁ' the IE!: |0§ as WA s

associ a ed Wt
regul atory ebesenty dfiatforefome Byv$cading Sww@sa@i”@frf I copplEmEdf- %’gangsé?fée@&es i
- the host Ce'élpgx %s& ve%&etﬁdt Gatdiy aﬁ»‘\ﬁgﬂ Reesedinpass cﬁcﬁﬂld Seqfichers opetpivels s an

endogenous under the control. of an exo t e
regul at Gby éFSé%Wt T agegulafangenset fFatieen) I S A odhf pALEECH

- sequence Bv %e&hcaluyl of@ihde@rd Shostomd et ofntdith enyBuB tdeboeditze Bvhepdiign Seqée&PFs be
made, - for exa tH'elh assomategi \\?’tﬂx ulat&%%leﬁﬁﬁ H\Q{ 4G Sthe rc&ﬂ}h q?tbaé &@ﬁlg Eé@ﬁences

conservat i v&Pd conse tions set forth n§ gnce in
U.S. Patent iNge h58t3§l¢ 2084) g‘\ﬁawla‘t qngmeeraseipstsaiisthat syt Pt ﬂ’ﬂ?‘ﬁﬂo“s et &'Fon or

insertion of,, QN 08dRiren SOLARSy BRGAREI RS, dithakt ¢ &uletasivationp change i n

ot gg‘arq%yafkg SEAUence. Ofid N8 eor 835 GOUTRAL §luallsloP il BlE YE:rBEAMEAL BanBY 8-

be made, for example, using any of the lechmques and guxdelmes 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 orie amino acid with any other amino acid in one or more of
the domains of the Bv8. Guidance in deterniining which amino acid residue may be inserted,

substituted or deleted without adverscly affecting the desired activity may be found by comparing
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. properti es,

35 variation is by substitution of at |east one am no agd Feptsdd) 2808 Ot her
amno acid in one or nore of the domains of the Bv8. Guidance in
determ ni ng which amno acid residue may be inserted, substituted or
- del eted wi t hout adverse1y affecting the desired activity Erg%(/ gﬂe found by

conparing "22°#8%Ppr uary 2006 WD 03/020892 PCTI Us02127571 1 He"*dtflence’ of
Bv8 with that of honol ogous known protein nolecules and mnim zi ng t he
nunber of am no acid seqguen chan made .i ' | ogy.
Ami no aci d thesprerce othvE et gﬁh&%?i’é‘ﬂ?gﬁ%q? YRR fmfewgé{s g@ﬁﬁgﬁ%ér;l{{egg%rﬁm %ggam d
W t h anot heFr am@is ool a%q}leﬁbehmne,aaglaset inirdeamns eftighdioneledy- éﬁﬁl‘lod’ﬁld sghyditoRg pan

%% resu!?gf r&ﬁ%m &R ﬁﬂ(ﬁ%ﬂth@afan@helr eMb Bd Mivinp Slﬁnl&&frhdﬂﬁal ahd/@.

conservati \}’5 5 acements. lnsertions or e tn{,cmmn%sé
optional |y Cb@nwahprﬂmlﬂﬁ aw@és ?r“'@lﬁfﬁ"ﬂ}‘fnt 9t %1gene Nt 5 et cons “The Variation
al | oved smay BRaAGkLe LENeH ob¥cisysnagptiodly by ik tm@gaflamek toj SomaLe et | ons
or substitutions, of am.no a e 1dm@gdﬁthﬁggnsr@-sul ting
vari ants fdme3ER0R Ao HE] ﬁ géer%me(% lgg ?S%ﬁq aﬁ‘lqg)n H?Bg%?rgﬁ{at ur en fﬁ‘ﬁj
sequence. BuBtipodny petibcisids ma@ﬁmmﬁ@e arddesing e l&’%‘f“l& [varfapts foR &°HSt ROGE<of t he

present in nhetﬁp,m &Qlam;lcqla{“rquﬂg;ags may be truncated at the N-terninus or
C-term nus,

_ i nt ernal S X orpared with
a full-1ength n&f’%li?‘éﬁﬁ’t&?é’iaﬁm“@é‘?et EP #Jr &4 tﬁ%ﬁlfﬂmd?ac{}ph%eﬁt\(l)m%g? resi dues

that arg nqtag@maay ® mfheticdant de - mdmbuoolcf;gmw o ary VAcl {ptegrel feﬁéuca &

pol ypepti de. 8 fragnment £ AN E oY, 2t el fraBmHNBA! anfiio acid

convent i onaer‘a‘f“é%ﬁﬁmb Ons}me%e“ﬂB @ﬁe% veglf rag % ﬁ?% be cheni cal Iy

" synt hesi zedesidies tht brenptassetiel farpvme%ra@:hlolic’ﬁ%ﬁ%@%gﬁ VARYREI%5 Bvs fragnents
by enzymatic di g68thSiatsSadbe pl’@péretdrb@aﬁy «ﬂg nhﬂn&rpf@)hwimnwttchmaws eRgsyre known

to cleave proteins at si tes def i No, aclidks Leshdues, or
by di gesti r§PERPBRANFP® cé“f]?‘fanﬁls%mhee%t ri ctaﬁtg’lﬁﬁé%gwrnesl and | <ol at i ng the
desi r ediq r aguseficmenteby anghiivrdigsstion. st byt ket *Eﬂulémtei“n‘\’/‘@l PeIEGIFT Ky~ and

amplifying g DX mgemgmﬁ&tdeﬁﬁlﬁ% lpg}gcu@m desb &&airda«aueypem idrestibg g MBI wittby
pol ymer ase chal horeaction

uc e tides e sired
termni of iibleDRiriign F?%‘@?Fe"r‘i‘f‘ ‘%ﬂaié“ ’g‘b?‘iﬂ}? i (e % "Iegamthcl Juggj% {ea&q?(g inthe
PCR.~ Pref erlahh%s isBuighgnal yipgpyihge DNAagaeat sncodihme éesa@d wO@agwd@ﬁwlefonm cal

and/or i nmuno | i act N8t dey B BN BuP Rl x&a%ttb%l of heAMA | cul ar
enbodi ment s?° yé’%? se%\?‘éltrfa\?éms %an é%toﬁugns of I nteres 1 oyn.in Table |

‘under the MGM@W@WW@?@P? Ean&iipErre b e cﬁagsllfﬂé’fpi RISy esul t
in a changegi  0L.Ql AgbicBkical ﬁﬁlot MintuifiolodidaBA i I Weth 8 ubist BrRt Hobbertikanges,

denoni nat ed exenpl-ar | ons_| r. 2 Jhbk(ﬁ hefpgescri bed
bel ow i n refer eﬂEé’mP%ﬂ r?f“ﬁ%‘{‘ coélfeé"’sagvessue%lr%h%?s ¢ s gsée% the pr oduct s

screened. 2hdbahyisading a@&&wmm@z@sgzsumamb@tuho@rpsght e ChEigé ipPiglpsycal

. ,Fo)\r et (6ng ed B ?§1le Hl%n %%R%béxéd&h Qpa%géudeigmﬁaﬁéd &@&plarﬁls%ﬁ)}tloﬁahn TAbRUL, drlae val
rg

furcher descnbed be}/ow in reference to amino acid classes, are mtroduccd and the products

screened.




Asn (N) gin; his; lys; arg gin Asp (D) glu glu. - Cys j@etﬁr%ry@goaasn asn

Gn (Q GQu. (E) asp asp Ay (G pro; ala ala asn; gin; lys; arg arg Hs
(H 11 e‘ (1) ieu; val; met; ala; phe; norleucine leu Leu (L) norleucine, .
ile; val net; ala phe ile Lys (K) arg; gin; asn arg Met %&/& Ieu7, phe; Be
| eu Phe (BOWR%al: ile: ala; tyr leu Pro (P) ala al aPC8¥%% by thr -

Tlu (T) ser ser Trp (\\/) tyr; phe tyr Tyr (Y) - tip; phe; thr; ser phe

~Val (V) ile; leu; net; pile ala; nor LIICI ne | eu PCT/ US02127571 Substanti al
nodi fications in function or imunol identity of the Bv8 pol ypeptide

are acconpjipghed by sel ectingxesuphstituti ons t haPre$ired er significantly in

their effegtn, i@ mai ntaini ng (ayb_mn@_ug structure Mﬁ%’—fi)ol ypepti de backbone
in the area of the substitution, for exanple, as a sheet or helical

conf ormat i gm(aX b) the charge o#: 1PPydfF ophobi ci ty ot’ the nol ecule at the
target sitewe@® (c) the bul k 578!t A® si de chai n. {ilatural |y occurring
resi dues aren@)vi ded i nto grodps Np SSEE on common i de- chain properties:

(D) hydropH@b(Qi nor | cuci ne, , ala, vat, leu, gél:l e; 10 (2) neutral
hydrophi | i €35€ys, ser, thr; (&f acidic: asp, gl u;asn( 4) basic: asn, gin, his,
lys, arg; esi dues that inf]uence chain oriengation: gly, pro; and (6)

aromati c: 'g%(g tyr, phe. 15 -genservative substitutions will entail

‘exchangi ng o nber of one of agrhggaysgi@sses for asnother class. Such
‘substituteq,igsidues al so may ihevd;mic:aidypboed into the conservative
substitution "sites or, nore pogfuenably, into théwenmaining (non-conserved)
sites. The L\é@.(ﬂ)atl ons can be madeciosilngelnet hods klnovm in the art such as

ol i gonucl eot i de- met; ala; phe

Lys (K) arg; gln; asn arg
Met (M) lew; phe; ile lew
Phe (F) . leu; val; ile; ala; tyr fen
Pro (P) ala ala
Ser (S) thr thr
Thr {T) ser ser
Trp (W) tyr; phe tyr
Tyr (Y) - trp; phe; thry ser phe
Val (V) ’ ile; lew; met; phe

: ala; norleucine leu

Substantia! modifications in function or immunological identity of the Bv8 polypeptide are
accomplished by selecting substitutions that differ significantly in their effect on maintaining (a) the
5 structure of the polypeptide backbone in the area of the substitution, for example, as a sheet or
helical conformation, (b) the charge or hydrophobicity of the molecule at the targét sife, or {c) the
. bulk of the side chain. Naturally occurring residues are divided into groups based on common side~
chain properties:
_ {1) hydrophobic: norlcucine, met, ala, val, len, 11e

10 @& nentral hydrophilic: cys, ser, thr;
€)) acidic: asp, gl
4 basic: asn, gin, his, lys, arg;

5 residues that influence chain orientation: gly, pro; and
(6) 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 conservaiive substitution
sites or, more preferably, into the remaining (ﬁon-conscrifed) sites.

. The variations can be made using_ methods knowa in the art such as oligonucleotide-

mediated (site-directed) mutagenesis, alanine scanning, and PCR mutagenesis. . Site-directed
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mediated (site-directed) mutagenesis, alanine scanning, 28RebrR&f} 2006

mut agenesis. . Site-directed -24 28 February 2006 WO 03/020892

PCTI U802127571 nmut agenesis (Carteret al., ucl. Acids Res., 13:4331 (1986);
Zol l er et Nucl . Acids Res., 10:6487 (1987)), casset gaenesi s
(Wl |'s et ‘%1? 03088 fe, 34:315 (1985)), restriction sel ecti oltn& f}%%age{r}em s
(Wells et al., kilos. Trans. R Soc. London SerA, 317:415 (1986)) or other

known techni ques can be perfor on ¢l, e&%}\w}:eﬁlg R00NEE A8 B8 vari ant

DNA. 5 Scaﬁh?&éesﬁrﬁc?ﬂ?r i{&?ﬁf&?ﬁ—%—% 9{{ ed to i dent fy one or

- nore am nolmeist$1953), @m@pﬁanwmmmﬁﬂélssﬂeéiué}ﬁ%%%ﬁo 385¥h§53'ﬁft@?é??°§8“ scanni ng
- amno, acids are. rg(ﬁﬂef?s}ét‘éae' 1M Bbhs. R. SRULS84n m,rmaﬁl dsg6)Suoterdmbwo aci ds

miltagenesis
i ncl ude al ani e,

ycine, serine,_and cC e RAe IS typi cally a
preferred @e@m%swgfﬂawrf%'“%ndloéwtf’ﬁf ucﬁﬁﬁgvgbé%%use it elimnates the
si de-chain be)’SlE'ﬁmtghﬁuanha*aﬁ‘a@ISlb@m Amcheiesplogg go dpitid) gnetas MereraBnoL 35ids
mai n-chain_conformation of the yvardanted (;a%ﬂ RaDAmARe ks sndoi ence,
244: 1081- 10%s? f%@@)‘s)seq“,&]l“am%éo\ﬁl s g‘f}sg ty %] {gre erred pecause it is
the nost cosmrolremdmianids. bl amipy poid§apoluds t‘la‘i"l%" $1V‘é‘tfu Aeg 9% GEIREE i N BOt'R buri ed
~and expos 098/521] ﬁrl:fgr% Séaghﬁ% gfib® Boid ;rh@gmﬁommﬁanQdM BlimiFrtesghasndeghdy |

N.Y.); Chot L chii ) ns)lgq%tq,a}lggtl on does
not yield éﬁ’é@ﬁjﬁ*ﬁé’e*éﬁﬂ‘iﬂ‘itaélgdsf legFal []key Y, ik tz?é%medﬁf E%ﬁ}%%ﬁ) can be used.

15 2. Rp od(@hhlegha@fanBv\&llalﬁdey&%aNS&ﬁQ% DS 1S a5e ng‘I"ag}yfpé e
production, of Bv8 and Bv& VaniakbScial euMet li ﬂsr{f@mndynfahrmanaabm buriBemduse t he

preferred AR Iues are the same v and B S - chni ques
“descri bed beiowwpawg?hy(cf‘éﬁhm%ﬁ%gvgs et a(\él ‘t%% ?’%@a sem (geénig[e Bvs_

The pref er neag; MeidhHodslaahe pbaiiod denndt ek adbquatesoiopt!s plgraBpg af lﬁmﬂcaﬁm
endogenous source o 20 the pol ypeptide, peptide synthesis (using a
peptide syAPHES Ek—ﬁﬁé and reconbi nant techni ques (or any conbination of

t hese tiéchni ques). NosiucliofofByd sl BEYaESn bel ow pertai ns to reconbi nant
producti on of ByfybyeCalido forge ﬁedmmnomamﬁ@wmmm bth vall ineondr the bt ai ni ng

Bv8 nucl eic acid and recoveri Rt A he. s defeHbdaur e.
However , omscayfe taaarporefl fpohmigpess ’19‘? th\/\ﬁl"[)c%?%ﬁég andl lg‘g\{ agl'gp %Egr}gﬁgé edc%nny ways of

produci ng Bwi8w aﬁﬂztBBme‘fahwsstsmlsasn@ttahweﬁmwﬁ\‘i%s transform ng prinmary human

celI's containi ng, %ﬂ f@}é@ me@n@&scb(# bt@gucgﬁﬂﬁch‘!&etiJ@ld&g@iﬁ%l’dﬁtem{dgﬁrﬁu& sowrecdfor )
COTTprl Si ng an a ﬁ ?

I'abl e gene (such di_hydr.of d FR) or
‘ot her s 28i sémbfdepbéqa Wb‘deéﬁ%‘e&f (“Flé%&?epB SYyhe §Fﬁ9iaﬁ B ¢ Oélgbllr%ﬁtec%c g"%? @ng‘?ﬁ of at
| east  aboubmdipBobe tehatchhigueionol ogous with a DNA sequence at the locus of
the coding regi Ertabr@ 1 LR ,'bﬁl&tﬁraml lidul Sradvh Qﬁc@tfmﬁghﬁllsBVB
gene. The anpli W?j Fthedlscussmnbelg‘gge “at laes}{te t hat célc;es not. terfere
"W th expr esgnmlgfmthhew@v&o@@ﬁ@ BRiwcleip aisTme FRuEing “1%013’88% ‘f“é “§lch that

the construygt,. BeCeMEIHd\remh QM&HMI ieElng@ef fait @drciafttneny eysgbmadwenpPvd he

primary cells to define a ion, ¥ glprgq,gj si ng
" the corfStruct aPEePhd E’é‘lg%‘ggp ﬂv‘?s ?a“gem 455% 11?11%43”%% &?Al . ene or
ot her mar kefcoaihg gentwith ncdnbrec(onsiesiod tompTh@ preoplibls sof (f%’éasrfjém’@@f" #Hene

- establis hes J.08 o?&ﬁe!?sccﬁscm UGB@V%B% 1k bn@flankAL 1A SE 4 1ipth df Bt st he host

<
enone. No 'fu fmné l'ect1 on of rimar
J about 150 bp that is homologous with a DNApsequencc):/at the locus of the coding region of the Bv

gene to provide amplification of the Bv8 gene. The amplifiable gene must 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
région.
Primary cells comprising the construct are then selected for by means of the amplifiable
gene or other marker present in the constiuct. The presence of the marker gene establishes the
35  presence and intcg-raﬁon of the construct into the host geﬁome. No further selection of the primary
cells need be made, since selection wiil be made in the second host. If desired, the occurrence of

the homologous recombination event can be defermined by employing PCR and either sequencing
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cell's . need be made, since selection will be made in thesgpegpdy 1wl | f
desired, the occurrence of the honol ogous reconbi nati on event "‘can be

det enni ned by enpl oyi ng PCR and either sequencing -25 28 February 2006 . WO
03/ 020892 PCT/ US02127571 the resulting anplified DNA sequences or

det er mi ni 42 Ppropriate Iength of the PCR fragment whENBREFom
correct honol ogous integrants is present and expandlng only those cells

containing such fragnments. Also if desired, the s e be
anpl i fied e reshiting graified YA SegioRess &1 %ﬁﬂw&g fe FRI’%"I’“ ‘E 1§1ng1 %t‘%ﬁ?f‘i% g‘%te

anpl i fyi ngvageminal mmo&&t Meinbledonse xadgemisf is toheeentipd iefrieeibizeody dwFe Ci’”§ DHFR) ,
so that multiple copies of tALASty BB @éﬁ fdParteH@gs@blby
however , tﬁ‘e‘taua??pﬁdﬂ%%l} G m?]fd@{%&r?oc?%{(}o% Uct e? %ﬂle %}5&; 1%econd
t r ansf or matiotingbe colis béd ﬁbebléswmwitﬂe‘#fyl% aecaidpush £ ’Bf‘f mB i“ons of

the gen? d—;%% f)t{?kﬁEﬁ ot nhﬁfpﬁ%oﬁ:& dfmeltiele ghdeqre Batkd. ePla"arplbly,fhp‘a@Ice theegi on,
are i so atg fromt

e selecte eco LYo-HBa3R!l i an
expr essi on aﬁe%ftcafé%lfﬂe%‘s&?té"‘idﬁ‘é%“[) g%s%&?‘m“%ﬁa“s atﬁgggse%eenom c, DNA portions.
and cloned, andaké ¢ edesonatep, BISh @otiews aflthe soont aifficine st iWpI"E r egi on.
The anpli fi bI e 1o if heduddid pBAN Sl SREo aﬁjiﬂrrlafnyi‘laﬂ@ agent
if not al r(S’éH %%?’LP egdo'%i EIJQGfsﬁla@'{mr?l:orl#ar cell s, ﬁ? éj‘ Yiio :andc ec n?rﬁi
expr essi on chusssmleépﬁf selli e Benisre %‘P’ﬁ@w Iﬂfﬁs‘?)ﬁeélm@ﬁdéﬁspo? The" anpl abl e
T egi on 190Nt R 0-BMS! (Bt Gonte@l tRVMMpERabRIedi@n. ék@mmﬁiﬁabtlﬁrﬁ‘g?eﬁ@wfa?whﬁ?‘b‘a’uce t he
protein. The DNAenc B 0 e @;@yﬁwmwﬁw
prepared f PsARSAf &% P ‘%i%ggaﬁ Y% &Hﬁ ggalglgg%&eglggﬁgr{nﬁg aﬁde "Lo express it
at a det ectegjpbsioh dasedells MCQ!?WFSW@IﬂyﬂﬁPB\PE‘PlEH\%the@ﬁlﬁth@e E:eé‘rWé‘ﬂ’itaépr’l‘lbl ai ned

froma eDNA_l.ihraly gp@g s anki d@galgpllo&m from rruI ti pl e human t| ssues.
The Bv8- engg)a‘}nQ il é% : g[g

gene obt a| | by
ol i gonucl eot i de%h PNt’*kFé‘%‘idgl BL?H’F%{P? gy efgoénc?n éhed 91%9&%{;’]3 %lga dtHO%{ gﬁgg as
ant i bodjses peRvBY8 postss Dk BgONEIEA ect th dessof aabiowttabledered mcsedlb%ls Dd¥si gned

to i denti fy_f e, dene. af (LLBEESL Syl F.PhakRI# OGO nhtipl Saneeni ng
the eDNA Of" Ee C(%mmcm?yo tar“%a?g}lirr With the %rg?e%t ed pr.o duct ed

using st andams ﬂi@@eﬁjﬂw@@‘%@e “tilé%'é‘r‘?elf@iﬁmf*%ﬁ%%%ﬁ’ Pig qﬂy fﬁ%’y lgﬁgﬁ%r ook et

- al., Ml ecg,ﬁﬁmg oning: A Laboratory My, ual (New York: Cold Spring Harbor
: Labor atory Pres 1989 An .a ati ve | & @vouencodi ng
Bv8 is to use PERU S HbHGTHS w”agmges Sélfﬂll nﬁ%ﬁ'eiﬁggv?gln %&uh%dgﬁ%}ro k et

al ., su0ra.2020 bésepriefimed eddmrrr@cge@fofu@epsa?ﬁ thryPrEes SepRga by &t (SGreErE Baref ul |y
sel ected ol jgan (Qel‘?o ful B8ary SRCUERELEA Ex@béﬁﬁﬁ%&o@t@#& ﬂslnbﬁt&idaﬁﬂnrcfc&dmmsviarl ous
human ti ssues. he 0

onucleotlde sequ el.ec I uld be
of suffici e%?fmb*@rfgtcwp&ﬁd“s‘uf’f PP PP uﬁ&%ﬁ?‘@ (2 ”é”gt%%f' bof a‘f' APJR’%% @%es are
mnimzed. Riefeid sgingaquentasranePobt &89edAh rimatifremeras tr t»i'l’liity tescen® r | ng
- Bv8 di sc Osed od dlg%rvgm ‘rchus% %ngth&bﬂog)pﬁﬁ&lcﬁ&ﬁ 'inqgctiqyﬁltof @ﬁnﬂr&lﬂ@jrﬁdsz@mh that it

can be det ¢ I zat 1 on DNA in the Lib a}%ﬁblnnglereened

The preferred nmet broftrest M isqgtingsBeSoeTi isdo msq FEREHIE GOI56198 TR oM

pol ynucl eot eglendeh RARRen &NA ﬁbriﬂvﬁi Fror§ RO hitndnhigsugd tThe toligonettiotdeatoglentehe

ol i gonucl eot j de, S d.: ve
B o

ol i gonucl egteleged as ation or en yme
| abel i ng. are minimized. Preferred sequences are obtained from the natueally occumng Bv8 disclosed

" herein, N
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 linase, as is well known in the art, to radiolabel the oligonucleotide. However,
other methods may be used to label the oligonucleotide, including, but not limited to, bietinylation
or enzyme labeling.

35 . _ The nucleic acid (e.g., cDNA or genomic DNA) encoding Bv8 is inserted into a replicable
vector for finther 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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35 The nucleic acid (e.g., eDNA or genom c DNA) encodi ngg Bg&ub?;m@gerted
into a replicable vector for further cloning (anplification of the DNA) or
for expression. Many vectors are available. The vector conponents

- generally include, but are not limted to, one or frore of the -26 28

Febr uary 2WSEOAEINIB) 020892 PCTI US02127571 fol | owi ng: a si §REUSE& FEnce, an
origin of replication, one or nore marker genes, an enhancer el enment, a
pronoter, and a transcription termnatjon sequence. lher nes ) mham}

i nventi on falywibe prigdutcanector B ARt ShiyedrFec &y, bat al so as a
fusi on pol ¥1BSQ&' gﬁ,m\me; Bndtn u'%@é‘cﬁft@la Raousopelyepept i de, whi ch is preferably a

si gnal sequenc€ or_ ot pept i g s Reg fali&ne lbeavageasi t e at
the N-terninus Wﬁvﬁ@f%fﬂfﬁ‘e’b%’f ﬁocgrﬁq‘?c\éh&ganﬂy§ ?, ) tejfaleral %t{a?le si gnal

sequence NRyioR golgpepiPahe htter dﬁgwhwlwawﬂ?s rWh“’gié prgfirablipd sigal 55‘:1“5%?? o' ¥¥t he Bv8
DNA that, is |ns edrb thgxg B I &1ﬁc Qﬁia\)éeé:stnt@ bt tthIh\—@cnhﬂ{lﬁ’f (ﬂ{e(hgﬁusmsmng najolypergidence

sel ected pPeYBPAS hat is r ecog cl eaved
by a si gnalln pegtli tﬂa@é’)ﬂ 9“°P‘Wé“9ﬁ(9§f‘ cgmepen E! ﬁe Vs mélgr yog géas%%sogkhg?vss t hat

~do not recqgil #§ iR iOCaRScihie Thahatw@o@u@@&lgsnralbms syersp peleraphids @egnal 10

sequence i s substituted.b rpka CLLE emsm eednedforf or
exanpl e, f it REPEFS AR %%ﬁssséasf ElX&Q[fhd G% %ﬂ e§ &? iy

~penicilli nq:&ﬁarydtiﬁﬂlpst aqﬂdtﬂaebztmfsflefa’ﬁ'll@ 2Bt Prafst tB?(’i”r‘“'e ° SF%%ﬁe WeE % Slgn'§‘/1east
secretign th J gﬁgsh{ﬁ,lcegqg ﬁ&@ﬁmm&yq@ﬁ:csﬂmﬁl fomempbyfmre ﬂg grede yeast

- e A8t
el 18k oL o sy
ver omyces a:mpsg@rtg(ﬂf ﬂ‘13 alkzize ghosqhhtgsc1 pg?lgdhnas%e%pé an ggﬁgg&h@‘é %&{ﬁ'ﬁﬂ

5,010, 182 Iy%:%blﬁdetﬁﬁ t}Ap;laﬂwIe 589 tyenor madiedulsHBEH Pa £ &s Be P’%ﬂé‘d%"rﬁms’f i%gg%&“
al bi cans 15 g%g%&%l”h’v%%g g%&%ﬁlﬁgc&ﬁﬁ’d §z§)2,e,1939capwwcmstamalsmh@qam Kest!@8Q), or the

| desc? | 9 |
zialglnaexp(raZ%S offatt . naf 1082 s5YA 4P “g’é‘h:@ & f'céd gposﬁftﬁse Ieaégr %é\rdes%eb%%g:gel ?Eat

nor mal | ys dlgrl@gatﬂqug@lggdgrt(rp)ngﬁ9 RubBslibd ©npri URN or i bignal desapibydgy W90/156

satisfactory, —alt ; §¢eﬁu§m§£§1 Yncbee. s, uhd abl e,
such as si @?h@s‘?é&@g’ﬁ%ﬂ’? Pom o mc}rﬁ{'Jm:tcglill§4 Bv8 po eplt o d.5i gnal

sequences fEGrseceet da noolalipdirets destof OftBrYé f@&‘ﬁé’“@‘? & ‘f“'@gls S?ﬁ'%sp ties, as

wel | as virgl  Secketoly.lifadenSequbdés r@ywpdnﬁble tsheh aheeqaﬂam@mmlﬂew & si gnal .

The DNA for su recursor nis ligated.i Ohrfilc 2R 5 QA
encodi ng t heeimahfy ?"é"*’B\Féeso’f“dé‘%g"’gF?j‘BEfnces\}%ﬁ an W{]%Oly% e Both expressi on and

cl oni ngoy ecdpeyiss, «6 Gl aalvnalaccmu@ baderS,dmedanEéqq@eh%Eﬁsﬁlﬁ'al&xé‘Hé}ﬁaés the vector to

replicate in ong¢ Obﬁp%gs&ﬁ fel: r&%txs GkddSin rGRMEHakk o DNA @baiignibe vect or s
this sequence is on &t enables the vector to replicate i ndependently

of the hostmoirBrbwersiblDmt el ncl udes origins of replication or
aut ononous| y r elohCap-bBion mqm&ﬂg%wmmﬁm sBglueRcésqames W k1abkhBaElor a

\F;?;LSF;[ é ggqgg%)thi:eag 1%&}&?/ cg'gng({ré se%%ed }Yostr-.lél? %em;l;mg erékglng vBdorf &R lSJ—’Cﬁ;@J‘J13 @nné rom the

2ol S B
pl asmi d2®r i ghtrenitdes Sl teathi ®© rmtpatg/ela@pnderahopf\ﬂ& oglydrompy gt ‘&"E N/40,
~pol yons, ad@ﬂ%\g frlégzcat\{§¥1 &Eonﬂ?\ﬁlv ?eﬁaﬂ:am@faqahmé@rswdsemms areedidmewi for 80

manmal i an cel’ ner al e ori l.icati ipot
needed for haa‘ﬁ%fé’lflbé‘?‘F“a e‘é?fﬁ e |"6Y153§/eg]|i o‘?“;gm(‘ff gph&?% 1:rglrl;lﬁ &QHQ%@%R%?CEI ly be

- used only bee@ser nbst Cont-aignd e bherieahd 3 plmdheriedsy iy SU'WB‘% ffor é%’ﬁtr é‘gjs‘iaB?PSvect ors
~are "shutt| %ral \69;%}130?53/40, p(ﬁyoma,t Q&Mﬂ‘/ﬁ‘[l&? ERPaP BBV P hrel RPLI ERtddRing i wactat ih ‘e_ast
| | 30 mammalian cells. Generally, the origin of replication cormponent is not needed for mammalian

expression vectors (the SV40 origin may typically be used only because it contains the early

pfomoter).

Most expression vectors are "shuttle” vectors, ie., 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 £. 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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one cl ass of organisns but can be transfected into anotheremuggvoss for
expression. For exanple, a 35 vector is cloned in E. coli and then the
sanme vector is transfected into yeast or mamual i an cell;s for expression
even though. it is not capable of replicating i ndepend-e’ntlg of the host

cel | chr onB8uH®208927 28 February 2006 WD 031020892 PCTI USE2APASBNA nay
al so be anplified by insertion into the host genone. This is readily
acconpl i shed using Bacillus species as hosts, faor examl ehyifpghpding in
the vector a DNAVA sequaecke emalificr sbyc BifpioanBiit 'BF v i o®a Sequence fouﬁd in
Baci | | us genorm, e, [Ny, Bransfeeics annef, kBacibeuty inpleding i S yelt r¥esul ts in

ace

honol ogous reconbi nation with the gen b3S Senbi R, Bral3®BtidalNA.
However, t broumechdfdySPoBEmGERoMm t° Cecelfg%g |%m ng s mor e conpl ex than that
of an exogeneyshyl theptiocatds i kotongosceanartipy 3 e BT SR ke di gestion
s requir e L B gxEhital A BN Ay NnobX PRASSaRS Rl clowmpmgentbattst & a3 houl d

contai n“a on gehe, also terned. a sel ect . I K& o cadbe hedRBE
encodes a pragteisly melsaedyolpr PSSt FEWEHP TR glégsgg‘f‘cﬁw of transformed host

cells 10 gppwn in a selective culture nedium Host cells not transforned
‘Wi th the vector_containi ngpi% %g@cﬁﬂ 86l AR BENR1eWion| geO ElsB tdimel weclpateblehe
e

cul ture medi um ERESTEA & tron genes encode, protej : onf er
resi st ance riageanthishiotehmsesarrragiharessepyionde suETg! .?r géorﬁ%? gtﬁfaﬁ%?%&edn]ggt)”c;}%i n,

“met hot ng at e, O s%l&h%a&%% iRBium( Mostcengice mewbrzed wobrtapticer eaRirtEdici es, or
(c) supply=ritical nutrients not available, . ffoleeiRkesncdiediotins datg. , the
gene encodisHertion gnarilngt ﬁ“‘a’b"éﬁhtg%“%%rre " g_(%?’l ﬁp?cg]fggl(thegﬁlxarml %6%1‘67{3% el ecti on
-scheme uti | ZesfArcenige toartibivdstor gfhentonns -2a aRBSHLne BfPY R PHESE el I's t hat
are successfully t @ QoSfi%E B Wi . SR8l RE0 bo@pusplg eftealprgdut et avapttdt ei n
conf erri ng '™ €sT'st'ance ‘and thus survive the.selegtion regimen,

Exanpl es of frsuchpidomidrane- $eeat g8 P& drugs neonyci n, n’la/cgkfhenol ie
aci d angd hygr onygi BemfBet hedcoanaspine wiizes uitwmby g erwet 8t WSHTElkets f or
mammal i an cells are tho th A ch&leBlucé b gdteinanfafincéiyd s
conpet ent t6!t t&%él'cliﬂfc‘fsﬂgﬁth\rfé‘%\rﬁn%F g}iﬂégggigrgoéogﬁ%h 5:2 DgF% or efep%giugei he

ki nase. Therqmmbdni ams selive the avietion reaimes BREPIT 31%%‘81 RUEF Sel'ectton

pressure that onl ci[}hy?ycoﬁh&%'ﬂ%&:TH%Hh?g‘ﬂ&n@qiare uni quel y adapted to survive by
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| 30 . decarboxylase, ete. A preferred vector system is provided in U.S. Paient No. 5,561,053,
For example, cells transformed with the DHER. selection gene are first identified by
cﬁlturing all of the transformants in a culture medium that contains methotrexate (Mfx), a
comp:etitive antagonist of DHFR. An appropriate host cell when wild-type DHFR is employed is
the Chinese hamstef ovary (CHO) cell line deficient in'DHFR activity, prepared and propagated as
35  described by Urlaub et al, Proc. Natl. Acad. Sci. US4, 77:4216 (1980). The fransformed cells
are then exposed to increased levels of methotrexate. This feads to the synthesis of muitiple copies

" of the DHFR gene, and, concomitantly, multiple copies of other DNA comprising the expression
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the -Chi nese hanster ovary (CHO cell line deficient in s¥FEragiidobsy.
prepared and propagated as 35 described by Ulaub et al., Proc. Natl. Acad.
Sci . USA, 77:4216 (1980). The transforned cells are then exposed to

i ncreased | evels of nethotrexate. This |leads to the synthesis of nultiple
copi es of YAE'BMER gene, and, concomitantly, multiple coBF84ISe¥278tiher DNA
conprising the expression -28 28 February 2006 WO 03/ 020892 PCT/ US02/ 27571
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30  e.g, the presence or absence of a nutrient or a change in temiperature. At this time a large r_mmber.

Van

of promoters recognized by a variety of potential host cells are well known. These promoters are
oﬁeréb}y linked to Bv§-encoding DNA by removing the promoter from the source DNA by
restriction enzyme digestion and inserting the isolated promoter sequence into the vector. Both the
native Bv8 promoter sequence and many heterologous promot‘crs may be used to direct
35  amplification and/or expression of the Bv8 DNA. However, heterologous promoters are preferred,
as they generally permit greater transcription and higher yields of Bv8 as compared to the native

BvE promoter.




restriction enzyme digestion and inserting the isolatedopprgumh§raodgauence
into the vector. Both the native Bv8 pronpter sequence and nmany

het er ol ogous pronoters may be used to direct 35 anplification and(or
expression of the Bv8 DNA. "However, heterol ogous prormt-'ers are preferred,
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conpared to the native Bv8 pronpter 29 28 February 2006 WO 03/ 020892
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utilization?2 ‘SIWP%%“@ (&t 6’f‘c§phé‘i‘ﬁf {FeBfitite ?y‘?%;rassw expr essi on are
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cells is cofit ronoters obtained fromthe genones of
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Jul'y 1989), adenmy fkScriBdHCiionSecekein i@minialis R, cellOV daetrqbiaifbl auarepleityus,

.avian sarcoma virtu aj CX % gle 1919 lggn\clblmgsucsaf v:%sé’ses{ul:’hoz\a/sl prolllyoinahggsatf!)\}db& ﬁruW(URS and

most- pr ef er BEFYS;
30 2,211,504 published 5 July 1989), adenovirus (such as Adenovirus 2), bovinc papilloma v1rus

avian sarcoma virus, cytomegalovitus, a retrovirus, hepatitis-B virus and most preferably Simian
Virus 40 (SV40), from heterologous mammalian promolers, 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 ef al., Proc. Nail. Acad.
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30 termination of nanscriptlon and for stabilizing the mRNA. Such sequences are commeonty available

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

rsgions contain nucleotide segments transcribed as polyadenylated fragnents in the uniranslated
portion of the mRNA encoding Bve.

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

35  employs standard ligation techmiques. Tsolated plasmids or DNA fragments are cleaved, tailored,

and re-ligated in the form desired to generate the plasmids required.
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30 . of viral stlams for transfecnon are pubﬁncly avallable e.g., the L
cal ifornica 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 Spedoptera
. frugiperda cells. |
Plant cell cultures of cotton, com, 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 prev iously manipulated to contain the Bv8-

encoding DNA. During incubation of the plant cell culture with A tumg“aczens the DNA
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generally recognized when any indication of the operation of this Vector occurs within the host cell.
30 Transformation means introducing DNA into an organism so that the DNA is repllcablc
either 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 emponmg 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 celi-wall
35  barriers. Infection with Agrobacterium Izmzefaczens is used for fransformation of certain plant cclls

as described by Shaw et al., Gene, 23:315 (1983) and WO 89/05859 published 29 Junc 1989. In
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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 4pproach,
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 direcﬂy_, for example,

by conventional Southern blotting, Northern blotting to quantitate the transcription of mRNA
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sanmple directly, for exanpl Y- G 4 shPr t hern
Dot 1 ng ol oad g che £ AE7 R O OO g R g 8P o
. 03/020892 P@Eh&)ﬁﬁaﬂ,mﬁg T (Fivomiaigly 1ekd proNatiased Anatlle segpgnees gKideg hensing - 5205
- (1980)), do{, b O{)]tgei] [b)u@ @%@In\{é{ &:}mnoﬁ)l?l rddibisSiobed, pall'ﬁhﬁbzﬁlyd?f’z alowevey, ditst Ng an

appropri at el §*1a based on the seguence erejin,
Vari ous | abeb}guqnt’aynab@h@?ﬁﬁn@’%é‘di 3“%%%”5‘&%%%“% A gic P%Dd% %é’ lélgmlualé’?t“}t%%l arly

32P. Howev eg,ol n%l&@iﬁe 18 Eiaﬁl:l tﬁuﬁ&vﬁaythah&@orb&dﬂgpl apidmar ar@l;@dlrps a’éunh siange

bi ot d d I d t t < r i Th
D o LS5kt 55, L QUL oo Lol e, The

in or ant.i eiﬁ‘lf’gm' ch
‘may be | abaleshivily, hngbodkdeantzremployedghat |cabré<rogmz%a&eq1#°af§'ﬂf=%
f | uorescer S mypTeads) 'RRe dQchxEJ‘ &nd DK@ RivAN h@ﬁl‘dnalple‘!(@l o, DHHIP"M |daﬂcxnay The

enpl oyed tha‘fp cah recogni ze specific du xe dunl:exes, RNA.
T

dupl exes, aPeibBREAIRNR Y lagelept 6% 8%~
ant i bodiigs bR fabiell 50 thiTRionhie: thiatatdned depivd ot Fre sabeathe mgﬁn@@f eréub?qyéaméd? theher e
- the duplex is bounb £ 10 surface, so that upon the formation of duplex
on the surf &8 PhS BFeSence of anti body bound to th x,.can, be
“detected. Gene e(imcefsspﬁtmﬂ BFmaireint 20 deyneapss el @Eﬁ“@g?"ﬁ@(’?s Minor ogi cal

met hods, Suﬁﬁh&%mtbd’ﬁ%@& mca%tn chemhe alscusﬁsazmma@gy @f ctli sgue sdoty dngs.dnd assay

of cell culture or bo tRBid on of -
gene pr oducfuantipie H“‘?"Pﬁ%‘ﬁf‘)’ﬁfeést‘o&?ﬁ%me Elg"/l%J “sta nlltnﬁlal%!th {5{? Jr&é‘alﬂlegt% %&E&ﬁéﬁél

sanpl e iis pﬁeﬂaﬂ'aﬁhdl,e it prpieed|tipjealybydishygictien 408 fxaine lowst I?Yofﬁacﬂ?no‘fl oty by

reaction wit kh’o c?‘tl% &Q'Ic fél”tké &(Bgﬁrgﬁlc‘ts&@ﬂédf bvﬁeréc ﬁiﬁ labd)earg enaypriaelycietectatig| ed,
where the | abel's

e usual vi sual | h.as e
| abel s, fl uerkge én%ma%ﬂa @P@S ﬂl“EIFFF‘?ﬁ‘é éaééht “1}’“5%‘81“% hﬁ%ﬁ‘l &““f ﬁ“’ ﬁ“: "p %,anﬁgﬂg
particul arl )éensﬁmutmg\/ta:hsltp&l stiiablg fdr @eHmibe preseginveativh é ckwrlbq@é Hiﬂheftahe‘i"br esent

|nvent|on i t al., Ann. J. din. Path., 75:734-738
(1950). zhgf dgd”] &2%%3u|1l§§ i mmunohi st ocheni cal st ai ni ngm&%d/ qr, assay

of sarrpI'J@ f1 ui dsAanlbeeUSEféll ff’l‘rf@r“m??bﬁiﬁﬂeﬁﬁélS‘aﬁlr“gﬁﬁcl"?féf’s&‘h |Sampie o e S
prepared as Gesebideh Bﬁfo@blﬂnal Biﬂf‘maprbeiﬁxe;fa&lala.sydek@s;bddelemmer ed fromthe culture

medi um as a secrét ed e al t hol I | tRCAvELeE fi-om
host cell Iysate§'® ‘P“F gg °§Ve‘e§ﬁﬁ%n%ran oﬂlﬁ}f%ﬁ&m%)ré Q&pl el eased . from

t he menbr anelsusiange a;czsuneii &bh dost edlidygient If | Ryf |1~“01ﬁﬁnﬁéan§'b°“r‘9=| it - bx B, 25

Wien Bv8 is ﬁ%{nQELIq &%rdn@us"i’ng aQ&QﬂpH&@&Et s6lidn (9§' hﬁfonmﬂb one of human origin,
the Bv8 is

free of proteins or gi n.
However 25it is n@@’é‘é?éﬁ?Pfoéucﬁ%li"lafffr"c’g\[]‘gamf?“o F ﬁ’@‘bﬁ% ﬁg o O“Ig'lnrr%? g’? §elisns or
- p. ol ypepti d%myge@l&tz@dflammreﬁxqroar:dpﬁﬂns of Huhat orgine Howdyst, aistiegbsry to ofofdneous

ta 2 ;[‘gm?zg %rsom 1ecombsman e?lpprotteﬂse ot %ng'ﬁ‘é{;t?dcm BMiml %{CPLTXtﬁ)ﬁé b AR Qﬁstzﬁﬁﬁlfy“ f ugEd

homogeneous as to Bv8. As a first step, the culture medium or lysate can be cenirifuged to remove
particulate cell debris. Bv8 can then be purified’ from contaminant soluble proteins and

30  polypeptides with the following  procedures, which are exemplary of suitable purification
procedures: by fractionation on an ion-exchange column; ethanol precipitation; reverse phase
HPLC; chromatography on silica; chromatofocusing; immunoaffinity; epitope-tag binding resin;
SDS-PAGE; ammonium sulfate precipitation; gel filration 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 regidues of a
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particul ate cell debris. Bv8 can then be purified from ggwrepmiaRastioesol ubl e
proteins and 30 pol ypeptides with the follow ng procedures, which are
exenpl ary of SU|tabIe purification procedures: by fractionation on an

i on- exchan et'hanol precipitation; reverse phase
chronatogrgﬁhﬁgg) S|I|ca chr omat of ocusi ng; |nnunoaff|n|ty?h§ggzgﬁe t ag

bi nding resin; SDS-PAGE; ammoni um sul fate precipitation; gel filtration

usi ng, for exarrpl e, Sephadex G 75; .and te| n o to
renove conBeriohapaide Wik A &‘§anf°g“"€“’a§§“gsagerf\/§h rﬁé’ ﬁgego?é %\%}gs %og%yﬁ&rslt

nodi ficati gass &fthB‘NB 0A0d teBuifial vaidicant te Bve Dnmtaueﬁe@fl wifl bifipdicrhassdpe of

this invent t thihel $AeRcd BAGEING
t ar get ed a}iﬁﬁ#)..lg ?oé i ncreé%)lpg a%@nkﬁ‘x?‘ﬁ%& S wa%%&i&%t?ﬁ%dp% c

PCT/ US02/ 25 #itrh8yRr p@hylpgeqatlﬁa%mmdﬁs &P BT céﬂ%P‘i‘\)’a‘Fed 010583{0119%3[%?3% hat is
capabl e 5of %ncﬁ@ectel NG, Wil Rk §T LRl TRe, gltahidsydy, N-hyerokjsuemin®le estrsni nal
resi dues of ‘thé Bv8 Derlvat n,.Wth | ;Reets kSwabsef ul,
for instants, “EgPec fYES| Y az“#gsa iy H blllo];n?’&?&nngt% Ubl'e suppor " %I’I X or
surface fOHmM:SIﬁm‘hd}ll estel’sesucl'es;s ﬁﬁddrﬂmbw@wmmfffy@ﬁ’@@a}%?)a %‘"’t‘e&i"ﬁl Plﬁlﬁlai‘dé?“ nd vice

versa. Commnl _m;ﬁﬁgdoq 0SShde B G Fglg; S@;g@g’lﬁ-l&h)ﬁsl[@Chlziddﬁenyﬁdlglo]propmlrnldate

1, 1- bi s(di ész yl et gl uta h d
ssters. hor ol et it fenodisl dbeRrTLyT A Sl ahaky plae 0 e

i doesjper §@,Te!gﬂaﬁd1ﬁgjglﬁtgmy1¢n8 ld@ﬂ[lt)m ragidaty.| repstiisdly hydretylatign of proline and lysine,

3, 3" -dithiobis(succl propio at Ld gan{ 1 Oeldmd;e@ skeh as
bi s- N- mal eiP\"ﬁSﬂBWia“%“ S%F'}dh%‘y iate pséoghc ?"%fm Dﬁ}mg ) emgm ) d.
et hyl - 3- [(gfbu@ded@@hemgin)ldJ @hlm}iﬂvmpﬁeaﬁ%inﬂéjf% Crejghier & Gri&¢i ncl ude
deam dation, of \aluf a0 QY FARflafe @af@gmy&lscb 05 THLEE$1988), hdralatidf the N-

correspond 5 | " and. as respectlvely, hydr oxyl ati on
of prali netfalnﬁallayiﬁieﬁ’édmmﬁﬁﬁgﬁ%ﬂ‘é‘%/e&f“i‘wgﬁar roups of sery] or

‘@Poxy
threonyls resi dugsothdBbhiyl catalcdtmaiiicitheofthe ﬁv&mb’pepgﬁm‘glsde@)f“m‘fy@!? #@P Ar gi ni ne,

and hi stidine side chains. (T Diion RRL@IES NS poBhépted UAEerBde
Mol ecul ar BFOPEFETE comp'\/?ﬁ—fh(a rgﬁhe n%ﬁégms?[ “San Er anmpsOﬁb o~

acetyl at i omatof dhivesyNtiont g¥tifinhas eriicA gfor a%@;os%ﬁrﬁwﬂeé’i i A B¥ Q%eﬁgé) 8’3 &r mﬁm
car boxyl gchrU&ydrlt@ A&&teb%umﬁ)’ﬂenaﬁflc 6@\1@[:63 Bvs n@ihief ibg ateingyingo fhe t merm

| tid | uded 1708 S qalt
P(I‘)l eyggfl i/ eeggr:cggglétgvlesg? W ﬁy %ﬁéﬁttlfl%glﬁ o%?:ﬁl%n h%tcln’,lnﬁcal B‘é]%PElz% 1€ QERSs, t%ﬁcgo anater 1/29

terin
‘gl ycos y.ioat |aexnn doat bennt gyssilaioe ﬂtdeféiatfm motplﬁsii'é B’ége ‘H‘é‘fee*F‘h‘e‘tCBB}*Fe é’% gt j g one

or.- nore %@% ﬂl@es@ﬁlﬁ&ti‘v@%hah%w Rt BlyBRYh6a o‘i&l&bheiﬂ@seprﬁim& @eblvingrs by
renovi ng the yln cos

ation si %erﬁig del eting the
gl ycosyl at |Cbﬁ@g%‘§‘t®h‘éti=‘r‘i“~'é&4 Pf%Pr?HPEFrO VA e rﬁﬁé'%/o and/ or 20 adding one or
nore gl ycosyl at mmn@ﬂdrgscdshaton siteetoiatBvh pagepttde nay bérecorptithgEbyoligiéite BvS.
o'y RPN HATR AL Al D AIERuIn U@ solpaasy at | on

of  the nati‘'ve protéins, 1nvo hange in th Br %’lo ortions
of the ¥ar ityuse candosryor atlEcorvp @ﬁliﬁ@‘émﬁiﬁééféfﬁt%q“ﬁt%?‘f% Gl I SYEGEYT At i on

sites to thQ.dBvH.pek ¥RBPLICRERY R§ ofichdRt hiehadriygh sabgs ity HNf’eleV%m no
aci d sequence. The alterati 1ecRY vishesuadgiht 1 on of ,
or subst it GPTGHAY T Vatméﬁ}ee%p%’ﬁngstgﬂlghgcpwe?% gﬁla%eecr esidues to the
native sequemealBg&en(a&tbﬂaatOm]lhmkletdmgsltlyecﬂ@svﬂanm@w@i tes). The Bv8 amino acid

sequence my o p%&ﬂ&l ansQ)? m@zle 5%1% nLrH'JeP U@arbgﬂéﬁmlﬁks 6ﬂhﬁ‘5 MG“}’W&&G

particularly b rruatln encodi ng the Bv§ -
Br e sel ¥t eéb%@@gal@u‘@ﬁmfﬁaft’uphﬂ of glycosides g) the polypeptldep % éilpn OdS are da ECleCd

in the art, €.g., in WO 87/05330 published 11 September 1987, and in Aplin and Wriston, CRC Crit.
Rev. Bigchem., pp. 259-306 (1981).
Removal of carbohydrate moieties present on the Bv8 polypeptide may be accomplished

chemically or enzymatically or by mutational substifution of codons encoding for amino acid

(1983))

35  residues that serve as targets for glycosylation. Chemical deglycosylation techniques are known in
" the art and described, for instance, by Hakimuddin, ¢t al., Arch. Biochem. Biophys., 3_52:52 (1987)
and by Edge et al., Anal. Biochem., 118:131 (1981). Enzymatic cleavage of carbohydrate moieties

-37-




codons are generated that will translate into the desir ds.
Anot her neans of increasing the nunber of carbohydrate ?T%I gﬁug@%r?bt he Bv8
pol ypeptide 30 is by chenmical or enzymatic coupling of gI ycosides to the
pol ypeptide, Such nethods are described in the art, e:g in WO 87/05330
publ i shed PO &% ner 1987, and in Aplin and Wiston, CRPETYSI22RE, .
Bi ochem , pp. 259-306 (1981) Renoval of car bohydrate noi eti es present on

t he Bv8 poI ypepti de may be acconpli shed hdsGakd y or by
nut at i onal ospdeRtidestchroiy JGHeEbHITAS ER V&T‘%&eoro 3“%%%& g??g‘%%gg resi dues that

serve as t gy gfhakuch Gifal. Qhienc @Srnal, 188350981 cal degl ycosyl ation techni ques are

known in the art and descr) BP0 risc lnRle i pidsto ad ., Arch
Bi ochen Bi oyhys gﬁa‘%ﬁg\@%%md(g 1rlSee el}t

118: 131 (1985L)rane1ﬁmﬁryombiema@¢”éa@a‘§€5 68 e%%ﬁv&‘&t”e@ #8 8?1}’p19§’y1‘3§°7gq§°§ *February

2006 WD 03/ 102(9%%2&“ (ol USQR iRy det oRth ROU.J PRk Miest, @AM HE 42GHPABE 1y the use
of a varl etV’ 0- and exo-gl ycosi dases as described by Thotakura et

at., Meth. 4I§HQ417 “1@81%2504(11%7@7) Anot her type of coval ent nodification of
BvS conprises | mlﬁhksmgoﬁthepﬂtﬁ ipehymapti ke teanaified i vy o fqraea chgpenc

nonpr ot ei nac Heohy&sibsh @@k&mhmi(nﬁ’ﬁﬁseq@ﬂﬂeypmpyl ene
gl ycol , 5 o SQQ{%‘%%%%?% f thewngi:ge? slet forth, %g S, o Rat ent

Nos. 4, 640 835: Irmnmglebc@sg@ntauctxefh‘j}ﬁﬁc molgeufe sgriprsas 2 fpsigy L g hee e 99 "337.
The Bv§of {)ggepggee[gﬁr&oﬂday@ﬂ&mm mayhacal monbegrrodiofly e $CHC*B’CW t of%orm a

chimeric folecul e Cco fused., 18! of heb ey Ole @RkSce of
B0l ypept | dePuP S HETERP SR aaa T B geauE 2l o g LA

nol ecul e c&ﬂmqaﬁ@e}taggeﬂ Gsinoof tl@fﬂvﬁh@b&?@e%ﬁ ppggn f“é{‘ﬁ%’fém?fbﬁ‘d?%‘e%(ﬂ’pa% hat
provi des an, epifopg, &qry\éyusgz t@nerﬁ]ﬂés' thd BEB @k idaoitfypuciEiel el ipveioptiani nd. The

epi tope tag TS general | ace I Wimnd (6 Mrgbg of the
Bv8. The prusise @it a“%h&‘é%mé’ﬁ‘i’t{‘%ﬁ@e ngfdé\?ﬂ”‘ﬁm‘ el (ﬁhﬁﬁééjmp ctg%] bae det ect ed

using agy ankd Rogwtagaidis kectivagtipaliey el o HNI%@E Eramrlesardie 8BSt he

epitope ta -T“Q {ﬁ’e]é hisf% gge}%asﬁﬁnebo?ycfn@ﬁ:ﬂiy'ﬁ{s -3y Kalgd: @ GubN A defpbippepiidepud itsf | cat i on

using an a or anot her fype of y. mat.ri binds to
t he epit opemtilegy 13EH5i Gigls ot 5 ek G igle Bt ﬁgeslﬁﬁﬁagét))r‘néli”nﬁ}écsm ﬁélfiltu\t}?w

_ antibodi es ﬁveeml b, kzmm gEMm0 Eﬁlﬁocﬂé’sttheuﬁx@m esilj Moleode apd Collulan Bigledi ne -

oly-his) or - Ci - ol A &s ftlvu® H A ta
(B et s he s rr Sy PO R R PR gl b s I
8: 2159- M 65P4HLABB})al., mm_@m@(ﬁanﬁ' -5h&198BD, Othgcire P‘é@fﬂl N EPnd 9E10

ant i bodi es 6&%@%@%@ aﬁ&‘ﬁ%&le iobchnotdd) €Lk 2710 avds)Hake mwarpu&e@mde; (Martin

5:3610- 361 and the Herpes Sinplex viru t (gD) tag
and its antdtbbdipend. BpaHoF4I(PN; a&l“'mb“#?@f@?enp %I( nﬁ: P%- 553
- (1990)). O hensicadspelipeptdes T7nelcuderddrepepfdeags @@pt‘ﬁr@gm@ﬁ@ppl drocqt |

BI oTechnol ogy 04.- | 0 the KT3 epitope peptl de (l\/artl n et

. , Sci encﬁié?gréé%%éi %31(8%?%1%90&” a-tubulin epitope ﬁg gkl nner et
at J.28Bi ol . Chiemi a.u;em@nggnbodrz:@@, theatierie BEE MY Geygrise aﬁ'a'mf & 79%he 10

pr Ot ein pep%kﬂ,g?;%@glm(drHE;&&ﬂ@ﬁ%hﬁ? i 1§L¥1mlﬂlrglfobul1hlal7&: a M\@&ﬁi for@i of tHd$Americ

R i St BT L 000 gt e

IgG molecule.
The simplest and most straightforward immunoadhesin design combines the binding

30 rcgion(sj of the "adhesin" protein with the hinge and Fc regions of an immunogiobulin heavy chain.
Ordmanly when preparing Bv8-immunogiobulin chimeras for use 1n 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 potypeptide 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 im_mediately N-

“terminal to the CIE1 of the heavy chain or the corresponding region of the light chain.
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i nl munogl obulin or a particular region of an inmunogl obp_lg FBbruBR 2086bi val ent
formof the chimeric nolecule (also referred to as an "i mmunoadhesin"),
such a fusion could be ta the Fc region of an 1gG nol ecul e. The sinpl est
and nost s ral htforward i rni noadhesi n desi gn conbi nes the bindin 30
regi on(s) é"s‘gzadhem n" protein with the hinge and Fc Pg UotE’ ? a

i nmunogl obuI in heavy chai n Ordinarily, when preparing Bv8-imunogl obulin

chinmeras for use in the. t invention, nu o s fhs SRGRAIAGBYE Wil |
be fused C ter FRRBEFS Sto ﬁ“ ‘8'[‘81 e fosioR sk & “8P°“ wa?ﬁ&tc‘ﬁatgérm nus of an

i munogl obhikyCRngtant indadeaiin osteguethe énoldmmww N R T PRt YHs ar e

al so possi bl e. Typlcally in such fu5|ons t he encoded chlnerlc pol ypepti de
will retai Wat*l east functiona tive hinge andmg&l-g and CH3 domai ns
of the constantlnsm%ﬁocbﬁe“&nth?ﬁﬁ%ﬁ ‘i?? W&W “Ehal usi ons are al so
made tost hl%te% TR R A SirHr, aﬁd’lﬁﬂﬁﬁlaﬂpistdn@dﬂs @ftettamtm nstrémlﬂy @dhﬁwﬁd i WO

i mredi ateg/ term nal to the CH of the heavy chain or the correspondl ng
regi on of 18295 "ght chain. -38 28 February 2006 WO 03/ 020%&6CP 02127571
 The precise sitieaatefewhd afodibentf bR @rrequencaiidised © thedy-CEPiTESQ ¥ cul ar

sites. are We' dn. KO o@?((iin M¥ichg & IF@QIBlﬁQn)I Ebnﬁfndl@l‘thet eff@pt ifuctioas tnhen

bi ol ogi cal ¥ REt Vit e By rrfr}mH bul i n. CWETolpc=N

‘enbodi ment sminpgotplg clgnﬂi!i’i'i’ﬁ‘@ﬂl%’ﬁ{ﬂ E‘gﬁmg SL05P lgqggﬁﬁﬁ%n%&agﬁmngner s, or
5 het ef@- &ﬁ1stE§ka@En EoLthd B viBdgpenan dqpardringud mf?rgbbas segpenpehegingne PR s,

~essentially as. illustrat s %zﬂﬁhdfh& IQGWE%E@(ﬁd’aBﬂ emhedisrent , the
Bv8 sequent&p &5 HeTE™ % ﬁg quRL 5}3%1 n%g( of t he ortd gn of an

~antibody (iskinpairet firguredus of havehaiofPRFLY ‘egl?Bﬁ? g‘? (rln-;l dl f“P'? Og‘él*sf%%:st%r uncti ons
of an i mmmloQMlxﬁsﬁl is u@cdgn tHe TOBIUAO Gh @l‘;bhﬂ::ttﬁhrlﬁpre(el"rgi}n)bodmnq &e BokapBp e to

fuse the entire heav 10 const a n By 1gguances
However, nifidseeateds éﬁfﬁ lhnh‘%%e jtrende gegln%%rrﬁ rt“pthé Eﬁl e ion |

Ani A hi nge.
upstr ea ofiotdie opa];iadihlgﬁilemM@éwwphﬂﬂ( Vi ETF\ClFGé’Fei aﬁ@%‘d} @Eﬁjfﬂﬁn € H‘é&ﬁq?:?ﬂt I y
residue 21§ﬁtlcd. %‘é'tﬂ%%gth&?sufe l:a[n%fe dbEhdysy r@ﬂinnhé@&fyneﬁtbtainn constant region to be

114, or analogbus sites of other | mmino ul i ns &heaf usion.
I'n a particul arInops ertedipeds Sirdod “FfB'r‘ﬂognT ﬁ‘éqﬁn 2 ar‘h“)asscmb}é%%@gmdence i's

fused to tbﬁ-nmaﬂges FoR@ idamersain cetGiniRrs a GeneBGHS, thee asteableh annapipgloty] “i*fg“é“ %2 and

CH3 15 do ns O]:t < ucturegG}‘. baéuggs’&* chi2h S&&%l t}rﬁ'@iy}ﬁe Qﬁﬁ'lﬁ‘ thEh@gCQ'IfQ]}laﬁﬂgm te at
whi ch the fEToR" !

is not critica | and {?@Hﬁ . enmqla be
“det er mi2fied etist. rfblfmlr prét ie xqpeatidria Ateatighehmolrsy a‘sﬁ’ﬁlﬁhté‘ﬂﬁb‘ﬁ’lg F'y, g}}’llﬁa
Bv8-i mmunogh:qbul b Refbierer Ba%ucafbﬂ-lﬂﬁssﬁdiﬂ)togdheasay rishifidenems. aimh glokuliti andl ar | y as

honp-di nners or -tetr t hes | £dp,d FQGLaRe i ns wil |
have knomﬁcﬁﬁﬁ?rtal%rtgp@g’gﬁ}n 72y 3 Sobex‘atmx lgﬁlF bcfe%nﬁﬁﬁcg{@u%%r al unit 1s the form

~in which Igﬁhfd@mmraaydbeﬂgﬁn@@'réifﬂs‘tt A four-unit is repeated in the higher

nol ecul ar wei ghkuﬁﬁ{ﬂ‘;&iﬁp@\g lBQD L, héﬂ% cah gMnQ:ﬁQﬁfeﬁ’cén}ﬁmmﬁﬁﬁg&bﬂm&ﬁa@ cpdmdndmer of
basic four-units d toget her di s fide bond gﬁéa &Qli{lgﬁtam@@d

.occasi Gdal lightjohm RYSAGH $4R! DErgY 1 ‘§‘8g8 g GOmPFS IR A PIIEF PEF O m T hoserum | n
the case ofiy ausrhmb&dumf the Beaedquénws fused iy thedyenh of ihimmyengiob@in hgdvy fhYieit |

ﬁle;\e/r ng'}] ;:’el (é o nBi\]lﬂ%lUISlOe FhQiLe EirEAHLPEn 1R %ﬁgé g4 tRetie et B ARG 4l | N
Y CH? and CH3 domains. Similar constructs have been reported by Hoogenboom ef al., Mol.

Immumol., 28:1027-1037 (1991). |
30 Although the presence of an immunoglobulin light chain is not required in the
immunoadhesins of the present invention, an immunoglobulin lightr chain might be present either
cdvalently associated to 2 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~iinn1unogiobulin hcavy_chain fusion protein. Upon secretion, the
35  hybrid heavy chain and the light chain will be covalently associated to provide an immunoglobulin-

lile structure comprising two disulfide-linked inumunoglobulin heavy chain-light chain pairs.
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l on an e, SO
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i rnni-unoadhesins are val e ) Iyyne%@e% & Anligubt v pes dobskle,tl gA and
| gM may -gi v%g‘}l‘flfé‘éyt"beag‘i ﬁ%"r”f“@lemﬁn?ac “‘ng;?rr@??c struct‘tljrlelg,] Hmiﬁ%??‘(:t vel y, of the

basi ¢ 1g honmdliorRereceptis on Foroniiear qe}ﬁﬂfﬂ‘é‘ﬁ'@ﬁ@él Nelg BSP G PHPIGTS
appl i catjon am;/%%n Ij'—lé AL Beak ,g\glgﬁr@umm}oaertbﬂn%f andihtrhigGeafdpet ofndiignct i ons

"~ specifiéd b C region are inportan ugb. & is @& and
|l gA al ha\ﬂ@)oi’fﬁ“ WT\?'échfé’I“ff"‘l i“\?’élgoqgl?wﬂﬁdedlgn X miﬁﬁé‘?crd T ehplgztgli veadgot e?nsm es at

activating gmegemh@rmnbansxysbienm a:amcrdalflﬁcementlﬂ gerpsd 186 eisotymst WHR Y%At e

‘conpl enent i At GoMR| AreRLir aaldgicalty- on t han
| gGl, l\/breo§)3(.3,~(g°gl %ic%el?nédl al%?g& afrécééﬂ%iédg ﬁ%% S éjIg ?gﬂge £§ﬁ an.

‘mononucl ear defebd slotypicrit MEFRY] Eléh (GAmi 474 2) 6@3@”?‘% ‘8;51?? r?afg“?“b ement 20
activat i,gn, gk 81/l 1§’1‘10\69mﬁ@d0ﬁrenicl frecohBasappE Mllﬁﬂﬂ@bgﬂaﬂbﬁ@ﬁbﬁlaﬂwm* 111t1gfé3 ot her

~ 1gG isotypes. Anather ortantonc td: I @ @q‘t}e&b Biforpe S| gned
to be used &4 °huHaEN"T Hlet}‘lggeﬁglf’%sl ffehoq‘ﬁw% gntgsn&dﬂ? 11T£Hal v vari gﬁ)ts of -

ot ypI
t he par ti cukakch iissotippanogekin ’gelﬂélpeajotenqag@m@acylﬁlgsof\mﬁ H“'?'é iesin IS greater
ser ol ogi cal Ly, g{dfgg;p“ﬂu SayRgs are preferred. For exanple, 1gE@ has only

r gg;t Zgr |O|nO? IhgaF 1tia g@?ﬁﬁ%{g ?tgﬁgf'le%ﬁté%glrno IH@L% a usefwoommg Mt %I}us Sﬂst@aﬁrb@l thg) are

30  cysteines of the hinge that form the disulfide bonds between the two heavy chains. In a frequently _
used design, the codon for the C-terminal residue of the Bv8 part of the molecule is placed directly
uﬁsh'eam 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 immunoadhesins are most

- 35  conveniently constructed by fusing the cDNA sequence encoding the BvE portidn in-frame to an Ig
| cDNA sequence. Howevey, fusion to genomic Ig fragments can also be used (see, e.g., Gascoigne
et af., Proc. Natl. Acad. Sci. USA, 84:2936-2940 (1987); A_ruffq et al., Cell, 61:1303~-1313
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betransfecfe tra RC5 based: vecfors % rrg {IC'[IOI’I of
t he cal28i umdpttos SPFAER a?ﬁb@ﬁ@ﬂ‘“ﬁéﬁ‘&‘?‘l“’é% @18 Eloasruesishptip HoBAAe 7o
expr essi on culm\/&hé@amesve@t Qbﬁn Glarﬂhebﬁes!éﬁdédoﬁ mcfcﬁsa@sfaem oCOBFBeinhibitdyy t he

- DEAF- dext r an .met hod

30 t mei ssli
T o ARty et (o e s Y o g P oo Dot cbalg B8 Dltindeyt 8155,
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i nt o} Chl n dh
expressxon of immunoadhesins with more complex structures may require uniquely suited host.

cells, for example, components such as light chain or J chain may be provided by certain myeloma

: or‘ hybridoma cell hosts (Gascoigne e al., 1987, supra, Martin ef al., J. Virol, 67:3561-3563
{19933). _

Immunoadhes'ins can be conveniently purified by affinity chromatography. The suitability

35  of protein A as an affinity ligand depends on the specics and isotype of the immunoglobulin Fe

domain that is used in the chimera. Protein A can be uscd to purify immunoadhesins that are based

on human 1, ¥2, or v4 heavy chains._ (Lindmark et al., J. Jmmunol. Meth., 62:1_—13 (1983)).
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al so by a chatgerdh lemeerst t@lﬁ hm::t@i(klﬁ{ ndcl@ic Echﬁcnﬁ@iu@&hﬁ taise chams b tilmeiia

chinmeric nature. 20 If desir sins Q\g%giemflé
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30 The present invention also encompasses methods of screening compounds to identify those

Its

that mimic or enhance one or more biological activity of Bv8 (agonists) or prefent the effect of Bv8
(ahtagonists). Bv§ agonists and antagonists are also referred to as BvE modulators. Screening
assays for antagonist drug candidates are designed fo identify compounds that bind or complex with
Bv8 polypeptides, or otherwise interfere with the interaction of BvS with other cellular proteins.
35 a. Small molecule screening '
Small molecuies may have the ability to act as Bv8 agonists or antagonists ‘e.md thus to be

therapeutically vseful. Such small molecules may include naturally occurring small molecules,
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bi ol ogi cal v
‘ 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
manumal 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 emplloyed include

Freund's complete adjuvant and MPL-TDM.
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Conmpounds. identified as Bv8 agonists or antagonists may29eeme86 dodst he

nmet hods of the present invention. For exanple BvS antagoni sts nmay be used
to treat cancer. b. Preparation and identification of agoni st antibodies
Agoni st human and non- hunman pol ycl onal and nonocl onal -anti bodi es (i ncl udi ng
25 humani z¥P $3¢R882 of non- human monocl onal ant i bodi es) whif&#F 43", he :
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i nj ections of | i 71, 0Q1A08 Roud Bflethdr kpprai@at hetanicedt, saddjasiw bavsster By pi cal |y,
the i rrmgni zi.ngafgéhéawg&ﬁél ortlg(gj uv.zuiqat vg I I.b&la@0 élgjt?%%goq tgﬂllgtprgducggggygal by
BTSSP ecti ons. 1t nmay be useful to -
conj ugat e LReudsr gritcilgRiiBbdlg tageiitsedicalydidtieths Rardrred & BeiEifogeni ¢ i n
the mammal being i nuni zed, Sugh:as..SenHm3 bufiglecyRE 150YReARed Wifpsi n

i nhi bi t or. AEREHSFEsYBF 54 uVant s t hat may be ) i ncl rgund' s
‘conpl et e adjyeantelavshe MPyitpkysing agntowclns th’lﬂeél’ry?3 ggélé%)? 3@05%7 %’%ﬁﬁ“&g oA

PCT/ USO@/ 2&@%&51{4&)@1}{9@; Aedsomat Pantpidbadi Fescridoproth WBAhcademit Bowi W8Ohay be nade
the Nybri -

usi ng rirdoma. method first descri DY k@8 BB bulde medibiR et €,
256: 495 (1975), TesrvhRdgmAES ‘r'srﬁ‘éi%l"'%"f}“ﬁ?%rgéee "‘?g‘én “BNA et hods OE%S%P%tent No.
r

4,816, 567) preferdblyl dntiine olwydriato sstanseshibi inhbiinfb 8@ g o SR E?! Piate host
ani mal , such a _ha r I icSlisiidatha kizzedde Bpotasthies nabove
) 18R PE G AR iR Rbmalc
descri bed tp8re§T§in18’FltO m?getrlrphc?cy)%mélgie t hat g‘.rlg]g{u[ge or are. dﬁﬁ%ﬁh Rfadeduci ng -
ant i bodi es suirat piwsporigpsecirmpiease GCHFh HE Arotel n used for :
bmuni zat | Qficaity\figkcnat hypekayithink e, es! tyayditee HATmsAinzb gorHORF pdes
Lynmphocytes then are f T\!chﬁcqem Seiggrg&nggl | s using a suitable fusing
agent, suchu 5@t Kyl Bhe GIYEol, tb form a_hybri doma cel] 10 (Goding,
Mbnocl onal Ant i beires myPlomacichi e ted Pralfs cECIpl: 59PPH P CAdatem ¢ Press,
1986) %ol ~ The, hydbr, ioﬁgﬁﬁotﬁ@ﬁl iSe gemt&} ﬁﬁi&%?@&ducﬁfg&_eﬂ;ﬁead&@ gnitivg tonmedipm g
sui tabl e culture nedi umthat ref er cont aling, 008 AhndRydorsiist ances
that i nhi biseh3dlah Bt o Sl 8‘?5\73‘?‘6 %rfe‘j%'??glgrﬁ%\? Used. - parent gl nyel o
“cell's. #pr Quarmlos; detifedtiven ARG bl My & Bore @@thqﬂa‘ékﬁ?lﬁ&leéﬂk%\é .
hypoxant hi ne, [gl{gbngtiglecgﬁeqsmQﬁéga%mkonﬁar 895 81 882 o HESREF6BrcckiRRMablet he
cul ture nedium for t.he ybridomas. 15 t%)pl c[fall %[ﬁ }/gl é gs‘kncﬁuugnemp%ﬁ]q&%@t hi nc,
ami nopt er i nfronathd Amteyerni Tvae REFHAReREYiRoRY Y cYRUIET oRS” dnder ich the
grow h of HGERRInAGH hekeRkelar] tef linas fiwanenteeddesPited &r thedrofpdion R E& s are
those that fuse efficient Qé/ support st abl-gyhi@ha) eY&ku #r00WehdRaOf
anti body by™REORLE tlg’f"g‘%ls 0 ?%’o“gy_!ﬁr”_g’dbci ng cgl s dda%g s&p%i ‘%.(i)ﬂve to a
nmedi um 23 uchnriasdy N rrivd | Teehniaperonié) Apaiegians. ﬁ?-éﬂ‘éﬁﬂr%‘;ﬁ&& 0]41: e I'es are
muri ne mnyel 8%))“ nes, - ' Sy
' Culture medium in which hybridoma cells are growing is assayed for production of
monoclonal antibodies directed against the antigen. Preferably, the binding specificity of
monoclonal antibodies produced by hybridoma cells is determined by immunoprecipitation or by |
30 anin Vitro binding assay, such as radioimmunoassay (RI14) or enzyme-linked immunoabsorbent
assay (ELISA). : .
The binding affinity of the monoclonal antibody can, for example, be determined by the
Scatchard analysis of Munson et al., Anal. Biochem., 107:220 {1930}.
After hybridoma cells are identified that produce antibodies of the desired specificity,
35  affinity, andfor activity, the cells may be subcloned by limiting dilution procedures and grown by
standard methods (Goding, Monoclonal Antibodies: Principles and Pmczicg, pPp.59-103
(Academic Press, 1986)). Suitable culture media for this purpose include, for example, DMEM or
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20 such as those derived fromIVIOP-21 and M C. -11 nouseg Fapmas, Ael | abl e
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nyel on-a c : . ot; D& SBoPl IMGR closEikRRQ hgebsl| | Rorpexatnplen, to
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cel I's. The 'DNARKRES TREYE FESHEET FIBE STE1e ECAHET E2"8Y s Ubst ?%]tl ng the
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pl ace of the hotrrtpulty%glo&é%-nuri ne sequences, Mrrison, at al., Proc. Nat.
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i mrunogdsobul i rRecabitianigrodesteredf @riibggies vgi beflgsopibegin Pﬂ'&dﬁ%ﬁi?ﬁg “sequence for a

~non-immnogl obulg;n poLyReptd:SRdies N that  manner, "chimeric" or "hybrid"
~antibodies are prepgred that Nawe.! 1S ol 9N9RRE L LbhleY ibardea8 u

=

from a non-human source. These non-human amino acid residucs are often referred to as "import"

residues, which are typically taken from an “import" ‘variable domair. 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 ef al., Science,

239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the corresponding

sequences of a human antibody.

Accor_dingly,‘ 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
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agoni st nonocl onal anti body descri bed herein. 20 Chlnerggpgﬂuanmng

anti bodies also may be prepared in vitro using | nown nmethods in synthetic
protein chemstry, including those involving crosslinking agents. For

exanpl e, ifnnmunotoxins may be constructed using a disulfide exchange

reacti on o™®P 8% ng a thioether bond. Exanples of sui tt4l/&"%&adbnts for

thi s purpose include imnothiolate and nethyl 4- nercaptobutyrlnldate 25
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sequences. Three dinensiopals,i Q0 ORYLIN 1 DARES iRecdanmmAliy-paval | abl e
and are far?P‘F icﬁ'i’on %“altﬁj %34 mgk inthe art. CEC;;rrplut er programs are .

avai | abl e vdpplc:hthnlsleuét\lpé)tf@l%aﬁ%?F‘éiﬂ“&?/lgﬁﬂobabl e three-dimensional

conf or mat'i onal sty Ucmﬁzﬁﬁmﬂlfodﬁﬂ ect ed candi date i munogl obul i n sequences.
10 Inspection of these djs 0. LRGod 1HK@laY fyeb@a Of the
residues in the ?“Bﬁ’éﬂmb"r‘iloﬂga&%om Scan%c I%di%ggtﬂ%%’:y?hrlﬁtnog? ob |an yeg uence,
i.e. thm analysis-lafha sgdiduebme et lineﬁquﬁ‘é,ﬁrié@iuﬁt}?é of Bnpap fRpn 0“? B di dat e

i munog| Obl’i &lr@becg d&hﬂgd If&%xﬁﬂﬁé g}?ﬁozbbln JUhhgnonays, 36R (1 8e), duidodan ebd.,

sel ected an conbl ned rom_ s_and. | npor t SQ: tRat the
desired ant ' ik qmnsng ¢ 51%?%?%9 or the tar get

antigen(s), Né-\:gSY&RJ'IlIQe’X)jed I n general the CDR residues are directly 15 and

nost. substantially inyol f L MenGk NGinant Ridd) gkt A cdpatsie,f whoh her
details see U% "ap Palgc%ig?% {Bg{éérglg €‘gfr%Io l Lagmib

071934, 373 hfl Ibedc‘eZ%t /Ld%;%sgu 192,
~which i% a mwnmlzatwat Pbﬁﬂﬁluﬁm@&rlﬁpe&f’“e b prrR A iesdt 151 2°%8 SFFE 572
filed 14 J U:ﬂﬁml@@ébuhr( erdlu):ttdﬁ'U Beexaniie, Rads BSn described that the homozygous deletion of =

the antibody heavy chain joining region (Ji;) gene in chimeric and germ-line mutant mice results in

complete inhibition of endogenous antibody production. Transfer of the human germ-line
immunoglobulin gene array in such germ-line mutant mice will result In the production of humaq |
30  antibodies upon antigen challenge. See, e.g. Jakobovits et al., Proc. Natl. Acad. Sci. .USA 90, 1

- 2551-255 (1993); Jakobovits et al., Nature 362, 255-258 (1993).

Mendez ef al. (Nature Genetics 15:146-156 (1997)} have further improved the technology

and have generated a line of transgenic mice designated as "Xenomouse I1" that, when challenged

. with an antigen, generates high affinity fully human antibodies. This was achieved by germ-line

35 inteération of megabase human heavy chain and light chain loci into mice with deletion inio

| endogenous Jy segment as described above. The Xenomouse II harbors 1,020 kb of human heavy

chain locus containing approximately 66 Vy; genes, complete Dy and JH regions and three different
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hunan nmonocl onal antibodi es have been described, for exanple, by Kozbor,

Innunol“¥}éﬁ 0g3901 (1984), and Brodeur, at at, anoclgg%l Antlbody
Productlon ec nlques anc3 Applications, pages 51-63 (Mar I nc.
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ant i body Vt&%@l@d&&'ﬁ&ﬁb{%ﬁﬁc& b QNG Qs b1l a1Es 11501 g9eu)tdae;nffm1 ey, ,o‘rMRiPJ m nor
n n

‘coat protei fil ament ous bact.er hage fd, and
di spl gyed dg 7?’0?1”6&}931”?all" Y GBYF PR EN Y OC{H gp‘{e?\%wmﬁ% nmtgt?of] M hQﬁlhage

particle. Baeausgichhenhittane fooesft harkised Brabedaiihgonder éilghftylaéﬁnstl’ raa% ed DNA

copy of the_ph 26! ORSmRASIeGH Qn t hereforéGlih ORPhcafed Op@rti es of
the anti bocfylpsai%gel 391 a{%ﬁea’fﬁ%?sgg%éct pgrﬁ o? he o ngl gncodjla Q%?lnn?]ﬁkc%%g' body
e p

exhi bi t¥ng dnfﬁ?@@éatﬁﬁr@péﬁ pibeeguentr pygen ‘thﬁl@n%’ihaﬁ‘}és RATRL 0SS Sk operties
of the B-cehbloyRhagecahs® Rbwaan "Brinpatfing Medarkneraaly Bid/Bthnobf 0ot s; for

L e T PRt S a0 by aDRi g ep e
segment s can ihgouws Bdsefeniiaih &gbcu@g thelieanyy. and quhb_@‘qa;@ydﬁg:m ZERGS wn‘h KEPFTGES of
352_ 624-62 %at(n]aﬁ)g Seurt ind Lated (r?peﬁhlr\ésg B Q BkiR Yerd obtdMel 'ﬁ@ﬁé@lﬁﬂiﬂﬁﬂﬁﬁe@dﬁwlﬁ()di es
| 30 This technique allows the production of antibodies and antibody fragments with affinitics in thenM
range. A strategy for making very large phage antibody repertoires (also known as “the mother-of-
aﬁ libraries") has been described by Waterhouse ef al., Nuel. 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 et 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 refemred tp as "epitope
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froma small random conbinatorial library of V genes desg B0 he

spl eens of imunized nice. A repertoire of V genes fro%?ﬁ%?#?mm zgd human

donors can be constructed and anti bodies to a 20 diverse array of antigens

(including self antigens) can be isolated essentially follow ng the

t echni ques“@dSE?¥Fed by Marks et al., J. Ml. Biol. 222: 5§€T"5J§82’7(7i7991), or -

Giffith etal., EMBO J. 12:725-734 (1993) In a natural inmune response,

ant i body genes accunul ate nutatjons at a hi rat.e , j

nut at i on) . inSgpme ofhe biEy @H‘&W@B@nVﬁ?’?%‘ﬂ%f&ee‘%f“\’ﬂ%?lam% 8%11 Se"r%%‘ﬁ’ep?‘a%%?% ty, and

B cells di.aplqayi Reladtl ghth afdpbrmirt yf tmonf ¥ dendimarnesoyteg i tHFBEFEY ential |y

replicated and 25 jof freesruﬁpi[nii %fag OQHHrjxaﬂgarﬁblp&ﬁﬂ%Bipa‘@.@ﬁﬂr&&ﬂn@hﬁhdti&dihge. Thi s

natural protEeY AN P m cked by enpl oying t he t echni,gue, known .as " chain
};ﬂﬁ %?e of RS ) Flﬁl S

shuf f | i ng" arfiibrtislinasitcalc. tBjepifoPe BHRHE (rggyint ). et hod,
the affgni %}éﬁ%ﬁ et BB Vet MUFERBInAR tidbDidesainb hanmediligy jshkbigecddicsBPRy can
be i nproved by sequenti all epl.acj h VY RO dali@i nEhai-RioY Jfegi on
genes Wit hPf’}*‘é‘bél'fP!“B‘P‘?_“egfoo#ya/G%L?t“ lﬁ’lr’%'ls egqo%%nﬁrlgk{%Zgh\r}ari‘antns (reéﬁ.rtg)irgs) of V -
domai N genesiebimbdiedy [ARgrafingithiuethniave eiovds sommgelhyraan Ay FE°4) | ows
the production pof anti ReSiapRds R Hedy fragnents with affinities in the
nM range. %Weg?%ﬂeg%%‘)?g?k%lki_ng very l?glrge phage anti body repertoires
‘(al so known as¥'t he Baptcers@rdiez| | |ibraries") has been described by
‘Wat er hggse at @lpecifiUulibodAs kil SnoResonal 2 RAGH hEPe 61 UgHBYd, agfibediesthpg b€ ol at i on
of a high affinity human ant.i di I 86idhy HiERm siahidhabgRcpbageodidsbrary is
reported byndgg fPF%{ﬁ'Ct‘tﬁggqtl_ ag’lef.lslf RE%{S%E{ﬁ?%QM) o n Ere S. tﬁeﬁ?e shuffling can
“al'so be usas khendetve Trsitamlisshamtotzet EMHR PERERE *ARPTBIUTES, “wher e
the human antiRQoY as.s dhiscwlif hai desligndusnei, ihet t 6w hoty b

starting rodent antibody, According taq thi t bod ng RScafide $9 tleef erred-
t "epi theisediffcant Pty &[‘éﬁ tel?d‘ﬁ%%@"ﬁ%%%%g@g%% US02127571

i ?Tp?isntliﬁlg"ralg&hassm&ﬂy obmmhdnggd;butirhatam wédléﬁlithivhﬂiﬂgeﬁh'é%d‘ﬁbfidﬁﬁé%ﬁquﬁmiaﬂodi es
obt ai ned by phage display NBAHES I BRLRREGE Which ofly beres tiotareciof hunman
V domai n gé’ﬁ‘ggc,c & ?*Eﬁkaf‘ﬁg‘i%eo‘ggg% - ﬁufggqﬁ;gr gii %{eﬁ@é @gg"éliiegst“gl ndogpb}az%jﬁgen

resul ts i n bissolfasiwhrof LSRYEACVA § ’ bl e of restoring a
functi onal chidRhtb SRRy Rbgadi R@hes bdofhersbme andt threpreforttyogds agrolper REvifef PPIEHESs) t he
choi ce of partner. . t he .pr [ Ve §PRALHuliPnANg alayti003,epk ace t he
remai ni ng r“EFo‘Esr‘i]t"seﬂj/"\é%cﬁlg?pﬁgaggrhﬁ%gﬁﬁ%n%'Evoecgjy i's obt ai ned (sage PCT patent
appl i cati ormranEcR3£06 ZDIBO pYEFSIEY(192 Apri | 1993). Unlike traditional

humani zat i on' of , rodent , aRticRQadl 85 Rt iGRRpgosh! dnfithdy iriable desdimivdlisher ovi des
conpl etely human antibodi es, whi ch have no. fr r r R L&aibages of
‘rodent ori giewed PRfing;sRsGEEHEY E?\Qgti‘?ﬁﬁ"%lﬁﬁnecsom%méi S?%Z\g?ef F(S:&atr?ﬁ? bcL)ld(i?g?s ar e
monog::c onal _,coma?ﬂ‘dembl;eylu&nmmiﬂnﬁ%mabmwiﬂmﬁmmﬁ;‘Ma-'ﬁtw ?f&vé‘f"ﬂsg%di ng
specificitigs for_ at. i fif.Lrent..A0hi @80s. Yeibees d e makisng

bi specific %ﬁ’f‘li‘ﬁ%a‘fnesglggg%g p%l\e?fotvm li_gg the art. ’T’rﬁadi.ti orl}n_f“albl.l}/[ii the ..

T econbi Hanthepr sbhireongamt weion(&He entaiinebsitpRraiseey 196 igh SBH H e g

© coexpressi o 1Qf hwver mBMuEAg! okl sicdipa e ishandiobilghtieagheiam fpadns gnd.iher e the

 Nature 305,9°5%% tBogpy

two heavy chains have different specificities tolis, andsCual 4o, o
@%‘?}“{“} gt e ?cﬁ?ﬁle'?%ss Céaaﬁ%(%% assortment of
i Munogl obuloirmsteeaivito anditibleghyst eriraisms , Thistrseéden {5 eFego AEITY A STRES

produce a_ RLeRLiakidil K oy A0t aibciibedy wnnl eeplicsios of tuhi ch

onl'y one has t correct bispecitic structure. Trt"%u%uriéﬁs' cRtd oL, the

“cort ect 3%l iErPeyPeRidE CRssISEs AT JoGBen P VRF PR s TR TORETEL

' possible to insert the coding sequences for two or all three polypeptide chains in one expression

véctor 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 2 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 imnumoglobulin chain
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chromat ography steps, is rather cunbersonme, and the proggigthyh§lesare | ow.
Simlar procedures are disclosed in PCT application publicatidn No. WO

93/ 08829 (published 13 May 1993), and in 20 Trauneekerel al., EMBO 10,
.3655- 3659 According to a different and nore ‘preferred approach,

ant i body v&?‘?‘i%@”ﬁormi ns with the desired binding speci ffEUSPEST1

(anti body-antigen conbining sites) are fused to i nmunogl obulin constant
domai n sequences. The fusion preferably.i Lth.an i negd pbyli.fsheavy.
chai n const’%‘?ﬁ‘“at‘%r?éfhﬁPre&ea‘f?p"fg‘ﬁwnﬁ%Ob?ﬁénalzg[hy\%%l?l £ %\%}!tﬁe,ﬁlgén;cg)e, ﬂ&l—é and CH3
regi ons. | toleSuldprefi®s foed ficide fiawd stphetidni His 2pBod djecletsaiht CoR®tigHen r egi on

- (CHI') contgainj idiGh-RECQSSA Yodsor |ight chain binding, present in at
| east one gjf)'q!tvﬁg4/$)%§?’§ns]._ “DRAS encodi ng_t he idm’runo | obul i n heavy chain

fusi ons and, i fFordeder dpils oh EeFRRSNITFOBUPTRRYSF §¥t *ERAT N, > are | fisetted into
separ at € exREESSH Meedvars 210emaéar e  cotransfected into a suitabl e host
organism This E_rovi[}%es_ ;or z%ﬁ%tdig lexibility in adjusting the nutual
proportions of ¢he tHFEE"PEFYHEDtTde fragments in enbodj ments wh n unequal
ratios of the 3Bettrbrogesapoinjipu[st iettecosesch st HETEPVHFY HEPEOMEPIYREL i B provi de
the optimum i &ldSce fof exasiple, BOWSMBEsed toRRES intnme §yererh RER id univhdedoolth (HG.

sequences for two or all three pol 1 de chains .in. I vect or.
ahen the. cRpFd%: BTSSR (e AErREL SIS TSSRE [Tad Brisisd PEARE R VAT, ¢

resul t 30i nolbedae whEWdso2/2003 7HHEIN030ER. Hatioomivgre anybodips Tl OF MBR] wine any
significance. |L.n a preferr ' i £ 5Hn S aRRNRI RAFA,in tHBert, 2bd &peci fi c
anti bodi es c‘érfvgm%‘(t)%sggigﬁngor?éﬁgdﬁrﬁé?&?%ﬁggI %lgu_l i Meav. chain with a first
" bi ndi ng 35 dspesi i’ili[bfl*-l?gicﬂtWo-éﬁéﬁ’égﬂrﬂlonél’i’éfh émﬁ’g’ﬁ‘r‘ifa‘o?s' %6%8‘8&731 n heavy
chain-1ight chajn painisdipi-eviesti Ng a second binding specificity) in the
other arm It was found. that this as (e 1 hd 1 i the
separation of 1t ?féta‘ﬂé‘éjli’oggﬁn E)iﬂécpEg’('S:fﬁ1 %ngy%ghﬁcé@$n%ﬁ?h%§ugﬁla?gg& iiﬁr?%hﬁﬁigl obul i n
chain -148 28iteaiby aralr yniRED WD) B/ B2 @SBy PEEMEtSORDTS P PAYat T Shs, as
the presenge af. tjhmgtg)ln%pm&i)d’&ylﬁiag%tsp hatifordaily, @dbcyfragnentdwadrd deifed he
bi specific nofecule provides for a facile g@%@o{fo e§%gaj 3 .00, BTW approach
i s di scl os&# et GEsHep ehirfeghningsies e G4+ 0° D17 shed on March 3,
1994. For fumidoheps.detiai (BDf angeRrenmad iengl, bfcepectPE 1 dhis BodHexcveedess or
~exanpl e, Syresh, al. al, pe Rod\RENRESy ) SRR hhe bens? 1Bor(AABGS, -FabroH)

Het er ocoi juﬁné e ht ' bodi'es Heter ocon ugat e anti bodjes ar onposed of two
coval el y fjagmiscamlstdirbrdy reeayeredfion £ %lf‘lﬁl}dt?B‘a‘i“fé‘gy FpyRigd o pgp FZ%?Q%‘F%‘B‘@?“ een
proposed t QciRr 86k, Ainasnelogy Bl 8Bl 6E{1b®)t n aahanhealicet, lis RH)Ss forPat ent  No.

Nos. D 1063 Bttt b 9B TEi BBy S B B e {20 08

" may be madepursichgvaiy or Raiyagnents car boisated dirkdtin domuichrakigant o el plere:

cross- | i nkid)g. agentss ¥:emdvBlohuckROVN aliBodyNBapiikdts wANUe apRrentlics ik aRi@e i N U S.
Patent No. 4,676,980, along with a nunber of cross-Iinking techniques.

(vii) Adti pedytiortagments 1 n certai n enbodi nents, the Bv8 agoni st antibody
(i ncluding mari pgy huaBnceanch hysneminzipdies 15 ant i bodi es and anti body
variants) is anyontlbady fEAATEN AL QU5 LG BUBR-NAEbeCR: cdevel oped
for the production 8 anti bo y tragnents. Traditional] Ys th??e _fraigrrents

wer e deri veghbodiment, Bv8 agonist antibodies are identified by their ability to induce proliteration o
_ endothelial cells, as described in Example 2. In another embodiment, Bv8 agonist antibodies are N
30  identified by their ability to induce angiogenesis, as described in Example 4.

5. creening assays for proteins that interact with Bv8

Any method suitable for detecting protein-protein interactions may be employed for
identifying proteins or other molecuies, 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 (m—puriﬁcaﬁon' through gradients or chromatographic

colunns to identify proteins that interact with Bv8. For such assays, the Bv8 component can be a




via proteolytic digestion of intact antibodies (see, e.@8Fdhidrppote at
al., J. Biochem Biophys. Methods 24-107-117 (1992) and Brennan et al.,
Sci ence 229:81 (1985)). However, these fragnments can now be produced

directly bywsegsemiy,nant host cells. For exanple, Fab'-SH 3Qfs@gaRais can
be directly recovered fromE. coli and chemcally coupled to 'form F{ab' )2

fragnments (Carter at al., Bio/ Technol ogv 10:163-167 (1992)). In another

enbodi ment . {he F 2oiitSe dcAt AR nerdd8 i REbHiD Bk Ui o Zdoppiaht AN, dra pr onot e
assenbl y offl lﬁnegﬂ)'—l%&gp °2° ol eecua | e. 2 cg?%lng to anot her . approach, Fv, Fab

or F(ab’ )2flfsroagw€ﬁt<§nfé‘a‘ﬁgﬁ’€w“§8}’aﬁ%’ directly from reconbi nant host cell
culture. O her W@@J@m@uﬁ&@mcdtﬂ&hpdssohﬂm:me cimubnecun ideisdidstion phegrenthat wi | | be

apparent to the skjl 2 r e L il &x6@flb, PRt agoni st
ant i bodi es °BK?8° BGGRF §ﬁp élﬁgﬁ%né%b%qi?dgﬁﬁlw ke 1§:§Iell on t hﬁel ?ﬂl))l ol ogi cal .

activit. |ekbres@1l31€hbiﬂ‘i’6b(ilda memr sinfago stgmnémovaﬁ@qhmw of antigedy profie Of $518d by

their abili 10, 4n {g5ahkesy of endothelial cells, as descrl bed
in Exarrpl h%xw TS us rg[(?alﬂﬁlgd ﬂS%ﬁ ) 1

odi ment, Bv8. agoni sé}/ ahngi.(pS g&gsls g{)g ‘
i dentified by tAengthogihe Retspts PRt THATRE o B e he STo8 i Veee dt | (5) In Exanpl e
4. 5. Screegpii Qora&&&étﬁn fofy apid ot @) ﬁr&y toh &Eitmitatioh.e 1Cme {vergiprt bf 1By Systevyhayeeeibd

suitable for detectin r [ [ Clsk-0418-oFBY aREis @B QYiew, f or
identifyi ndlei’}f%etd ng{ A 1?%19? 15}000 CQd §3I§ ﬁgzﬁu}jﬁl ng butyﬁlot i mit eld to

"t ransmertbr am:elabiefrpmﬁoa@éﬂlf’m Alto, Cﬁ} ot el ns, that interact with BvS. Anong the
traditional %gg@ Etf[léin @@ya@ﬁte%nmsﬁyc@dreafo@sm@edaﬁat bmndertep hecil proteatsi on,

crosslinking and co-purification r aphic
col urms t o ngleAm¢ W“ﬂ?tb?féiuﬂ’éc’“f]%ﬁm’? %EQN%MQJI} ﬁrb%%@% Bgﬂ%%ggits ays, the
Bv8 CONMPONgiteis akedre aueldblid28qRebruadys BODO: amm;dezvewg PEFOUSPEIP 7571 -

~full-1ength, p rfr%%e'aﬁ‘d i o'%l%lr %Ekrﬁid Q@Jslsbéa&fl MiBiedeaey 8Rbdingamp @pksdioc asespondi ng
to a domain fusion pr ot ein Corgt al ni ngmsw [Cl £aesgbc9£' of

. BvS. I\/Etﬂ"IOdEOtmgl a%@a@ﬁp}ow@&u%'t%h cDF\IéSEﬂc?dn?gnartH m%wn ﬁfﬂo
i denti fi catiQmu@td ﬁﬁ,maspmshﬁdas peNradbNpnibtagi. e Dapajmdg.gd@mqunfugpwﬁnﬁ@ with

Bv8. These net ho clude, far ex p B BX DRSSt AN skl k-Ar 1 es,
in a manner®$iMi{ Z\V‘P% RE tm ?mf(no\%):l gﬁal &qgtg&gf %nunﬁc ﬁgrggl r&cPihof 8gt |
u

| librari espueigsh Ir@ozlt@tzeﬂce(dg BHBS of laaz)v‘él}o‘ﬁeaﬁﬁ i c"“tz“’“SA TREE _
~detects profelpel phehackl Qe ihfordi pYdsin bidge Sanebt Iﬁycblitb dasystienf theregeter i bed

in detail for illustrati and o ersi on
of t hi s2&ysteatnifdNybiatine ‘g"é'? W%’élcfa‘t"&h l"‘y]tt g/a%/ o f%gia&%& Ogﬁmtgflea.nxA ad.
Sci. USA, 88 9&781{;95!8125111 antdidi csnmbbm@sfcltazhrhryt log:izea \palht adsiveoTs hHIHingl WAt ech

(Palo Alto, In(Era: zt; Br[g Itheef X hybyih Ipllolceﬁk %ﬂéﬁ'tgtl@s Qlf: Sfl)ﬁ@ttlo%ﬁ‘ﬂ acth@S Prodis oA fes€l@Nst ruct ed
t hat encode % Hy' one ?qr onsi sts of (pucl eoti des

encodi ng trﬁpwnbffhﬁicmtewﬁ%}vﬁ%‘.ﬁ dejecied B’h@’tf"ﬁab TREHT FRT B ““brotei n fused
to a nucl eotide mgquﬂ@@ﬁd gieaadh rReteBvihotilogy npglby peptd deen paipttiogdomyr  f usi on

protel ns UhGLeLr oM, and b e 0L ST kabLA £OS! B} duol ckeps hiles vapcod ng

the trafisc roterns activation donmaln usedtoacDNA
encodi ng ancfuinktadosnBpt oh &F nsedid f(ljhbqqtagneb@g@pct Total genomic or cDNA scquences are

fuscd to the DNA encoding an activation domain. This library and a plasmid encoding a hybrid of
a bait BvR gene product fused to the DNA-binding domain are cotransformed into a yeast reporter
strain, and the resulting transformants are screened for those that express the reporter gene. For
30  example, and not by way of limitation, a bait Bv8 gene sequence, e.g., the genes open reading
frame, can be clonéd into a vector such that it is translationally fused to the DNA. encoding the
DNA—binding domain of the GALA 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 BvE 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

-50-




_‘rmdl,” ate B

“pronot ef

recombined into this plasmd as part of a CDNA |ibrary. 28kepibi-dvosdi ng
domain fusion plasmd and the CONA library are transforned into a strain
of the yeast Saccharorryces cerevisiae that contains a reporter gene (e.g.,
HBS or Iacz.)om%@zr egul atory region contains the transcrippijiRibaism
activator's binding site. Either hybrid protein al one cannot activate
transcription of the reporter 20 gene: the DNA-bi nding domain hybrid cannot

because it does nof. Rl We%ns@a@l&daﬁﬁwséano Hé@ﬁﬁdm%oﬁﬂﬁl’:twiﬂaﬁ d&ﬁ‘aﬁd smagAran domai n
hybri d cann?)ct becalse 1t cannot localize ndi n si tes.

| nt er act i orfhisflibeyean ke fpsforcdFonE ¥ithde 'P“é‘cﬁi’ A §‘f"|e’tc{?‘§'§ susfoﬁé’ Hb’% lélto °

- activator REGL 8hiRednsk 4 18 WchieSdriven byexidimes:s wbioh afitatnh @ GASH ertivaion @amgc- which is

detected by an._ass 0 re e a omaiGhat WRRAY B @le SYSt em
or related W%%‘?%@?O{%ygﬁcd 9 82{3& %{)5 g@%ﬁéﬁ&%{%& ?&at Fgﬁh Eiorral n

2
libraries foait Bps eéneiprsiud vall ricosapigen splive FAL e ogR R hEERedNF SHETTO™ By way
of gxarrpl € oﬁvlmgs tﬂ&tdnpeyexiﬂ@éémn Qfn Yelabiditnl GethoBV @i tizewtu TeckIAk ¢ah$icbgl t gene
pr oduct enom ¢ or ences ing an
activation ‘J@@Wﬁ?e@lﬁonrﬂ’ie%e sfraipsy %{‘Py‘segq‘tf’r?ad“ﬁl Bgﬁ‘i%%fe eng%tga"tg%e&er}ﬁm%r |§c1‘§ &%Q a bait
Bv8 gene prﬁﬂyfé&hni‘qbk&admﬁe@ﬂrkbﬁceﬂ)ﬁﬂh@mdl ng donmmin are cotransforined into a

yeast reporter S”a' n, q%s;fg o};z,?a?[%tﬂ!angoawaémé&p@@mas; @emg;screened for
(0}

t hose that express the rep gene.

y o
limtatiton, a baha foBwanapswREs @'@é‘ijgﬁ@é" ‘dé““&f C"mﬂ’ﬂ?&gn@ﬁé@cr%gﬁh eéag%n\é@ frane,

can be clo r@.@ éoﬂub&m@s MQQﬁtéﬁfcréiﬂEﬁl tht hddractidn ¢fBVE rvath Sis dindmp ghrivyrsfegel 0. t he

- DNA encodi ng t he c(?;?p&u%? i}‘giﬂmm legh ctlvtl %f %‘%Ptpg@;c%dﬂ (i eTmﬁatQQJcom €s

are purifi dEFeRIffg 2 HR asm rep ort(? g?
expr essi on Iawekofisdhat e:dncssﬁ)b\ﬁ\ose‘qiubmherh@elF 8 ﬁ‘ﬁé‘h‘h%‘é’él PEYSIBRHATH P

| _proteins e\r;a(:é' Ezgd Q’Xidtl ﬁ@ndﬂ Qﬁﬂa@%dplhﬁwdd@}ivﬁénﬁe@m%y |sd:qb5fﬂfs)(39fpf‘bﬂmer03| |

line from prot el ns interact Wt Lt Bvg,ge uct are
to be dkt ecste@@“beséﬁﬂ%éf’“FFﬁH‘é‘ﬂhs*iahgloﬂéﬁt%%‘@?e?e eﬁﬂjrfﬁ'ﬁ’g 5% %t%‘tepll%ég%? &%“ﬁg art

‘Accor di ng tmo. tihe. partissukse. syst em descri bed her el n for exanple, the CDNA

fragments can be. insertae 3 en&Bin BERF, Mﬁwq@%@mm Q&llban&ﬁ%
PCT/ US02127571 33 ?Omlposucﬁf“a{]rgtﬁ%e Sif%/g gcr&e trztijnsl attl onal | 3)10f use t he
a

t ranscri-pt i whamitalcto] peetideo rnidhedies #ddfesagfspthereopgnd qtiep Prgpiie f:‘??’?"%‘ds &8
co-transfor moﬁlnﬁlzﬂ&) Whttobhdtid1e Bgiof a Mecg&ﬂeﬂﬁﬁtﬂlﬁ rfingitiereciita giggded yteo a

east strain that Qonta n n ral ran n cont ai ns
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not limited to small organic melecules that are able to gain entry into an appropriate cell (e.g. an

eﬁdothelial 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 transcriplion factors involved

in gene expression); or such compounds that affect or substitute for the activity of the Bv8 or the

35 ﬁc_:tivity of some other intracellular factor involved in a Bv8 signal transduction, catabolic, or

metabolic pathways.
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‘ 38/ is preferably computer assisted. ‘Yhese compounds found gom this search are poltlengal modulators

of Bv8 activity.
| Alternatively, these methods can be used fo 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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New S tist 54- A
Re://V E’ngrrl&g%ﬂlp %ﬁtc&ﬁ(am tﬁ?lggigjﬁ?%ﬂémn MRG0 gohhe pr@&cﬁ%ﬁm’ourégga% beANNU.

administered to a patient at therapeutically effective doses to treat any of a variety of physiological
disorders. A therapeutically effective dose refers to that amount of the compound sufficient to

30 - result in any amelioration, impediment, prevention, or alteration of any biological symptorm.

. 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 fo a cognate receptor,
* binding partner or substrate. The compounds identified can be useful, for example, in modulating
35  the activity (ﬁ' wild fype 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

Rv8 interactions; or may themselves disrupt or activate such interactions.

-53-




Perry and Davies, OSAR Quantitative Structure-Activitysp geeggﬁ}a@r@dye ps in
Drug Design pp. 189 15 193 (Alan R Liss, Inc. 1989); Lew s and Dean, 1989

Proc. R Soc. Lord. 236:125-140 and 141- 162; and, wi t:h respect to a nodel
receptor fQr nucleic acid conponents, Askew, et aI ., 1989 Am_ __ Chein.
Soc. 111: 10821988 o her conput er prograns that screen aﬁ‘&T’H?%Hﬁ 7&al|y
depict chemcals are avail able from conpani es such as Bi oDesign, Inc.
(Pasadena, CA.), Allelix, Inc. S dQo BFARAER &d
Hyper cube, | nc.Thg esHle UG, as'ﬁﬁ"gelf\é:t?))&m% f%c? “ﬁgﬁ%g@e are. pri rracroi;‘i:ry
desi gned f@éepﬁﬂml mﬂ:aatateaﬁmtobemhr@gsmgep@emcmlﬂeﬂtﬁe opBrd ang the &t Cﬁ’f“%“l“&‘il < they can
- be adapt e SREG nfeirk &d?anx%ﬁﬂs el akNdotusBiyinonce t hat
region is ?°8§H‘%“f? aOtA]il Sﬂ Hescr i bec t?bove with r e;heBe,@%pgmgousgem gn and
generat|onagﬁnpbem@@bn@sbﬂ\mp@’ﬁdar@@ﬂfleﬂe%ﬂ“e S TPRGE FE"Bne coul'd al SO screen .
l'ibrari FS af, X RTINS goal dTCthd iGteBidngatayr For p«ameﬂacw@re agpuisisy el et i ¢
chem ca and b| ol 0 al Ly, act.i,ve., qRE el i,abfyle kHichhtdbRda BpREE bintfsiof OF
conpounds R FeeeBY ager ST h%g[i“en (r)ﬁri%aogtal vators. Go Ola,lmg ?ftl i ed via.
- assays SUCiStoﬁﬁ dohwmiag des o imvedBtfedaiams fesgd o 2 (PEUTRY (O P‘Fliﬁ?f’pt Bt

el uci dat | n(a:]dvanta Ol 1189 gés@agyst&h' nes.] @itied ilaBuBofgn esptingtonplex, Sted vae (b?—TpO unds

can be adm 0 'a patien er Y MEndfleses to
treat any BtihZ%fl \i‘?ﬁ‘i“’ef‘)y“PB‘f“df)WSqHS‘iﬂb@ﬂteéacp t@lﬁgsllb%r%gcﬁx§ § pc&t%ﬁ%&%\eﬁutd?%al ly

ef fectiyge d,@geggr@fﬁgrosp;to&utsbraltalrmgmmtan@#ust‘?ﬁe conmpound sufficient to 30

result in any scre I;l%tg A cgl eAidIBO in agﬁlec\é'eﬂtvda%'\ FoDé’xmﬁﬂ:lé efahéthrl tof any
bi ol ogi cal synp BB ASSa or conpoun E | &G% B\ f¥ Onslg{&glgm; may
" be desi gnedortiet Futhrt pfsgp ¢ @Kﬂ%ﬁs"““@‘ﬁ‘iﬁ%‘f“’e 68? pf’ ?68 cRPRG With

bi ndi Ng * t QkreRbm MBr MheCikdt BighstBS ontOF sciaiEibicend Hetéotit@P et n«gnmmdwomnléx%. ndi ng

~of Bv8 to a cognate r A t bf b mdihey, f,herrpounds
i dent i fi ed®RHMEH® tﬂ%ﬁfg Eas? #pheg ené qufle @ CH@J ngl:;ﬁ ézg{bloﬁh{ggﬁ t he 1gct

wild type amd{emnnmhﬁb@tan@md geﬂesqbri eﬂ@%ﬂt §“d Teatpst b‘é“Hﬁ%‘E‘f Tilpichy ‘ﬁ““é?‘é%%? ati ng t he

bi ol ogi cal Pcc%be% Shor BYBiy Gaick@yut i |ized in screens for identifying
conpounds Fhﬁ

I'srupt normal Bv8 inter e uesadi srupt
or activate such prastEraeigRiats “%%coﬁﬁe“iﬁ@%’qﬁﬁmegﬁsgg W%%%Og%%lgz ‘
PCTI US0212 Z&#donend NGayPBd N@ingilzedfoyt fve-caskaly sr us‘etfmt etaclfesi f POEBRPEnds t hat

bind to-By %C%Pc P&gy %Oagpo?ﬁ[ﬁgsl %@fcsﬁlgntl)p&%m%rihe%gmﬁguff%%habcﬂﬁtﬁh ¥Ehe ﬁrbleiﬁal‘l ng a

reacti on nit st corpound  under llyf g{@ho em r}(gll_ for a
time sufofi enddiying. oAletRidwyt Wélmlﬁkil‘?é‘é)?ﬁﬁmrﬁ%f“f%y?ﬁ?’é’% agrd By t hus

formng agcomplie Béﬂnﬁ&bﬂ?z@&n&}eoeru&ﬂw:&dh(ﬁnﬂbmrcudetlecsdﬂeldunfane tThe Svr@a@t i on
m xture. The Bv8 specré%%s glsmr gan vary dependi ng upon the goal of the
screeni ng & 55Prenese TASET & ére agoni sts.of the _.natural receptor are
desired, the f uldordcerngbitu@s assaw. thanaiirodilized omaTstiardfsise Hecopehtas, or

fusion pr Ot r{q%{ﬂngc 91? LAlieH gorgﬂ)ﬁenpr ARG @yc&old Rrnpistef Wis@ded @mpopnetae N or
a

pol ypept i de fords ant a in ssay syste » dnaRel i ng,
i sol ati®n otmavbe ¢shf tiHEree SRHT é‘i’%“d‘“@lfs Sup cflg e ekfzs Hond S 1eFée1 conpounds

~that directihobiide@ biihé sdid tsahfaE&VS‘hade&cmmghm;plcmpvqhele@mctb‘? E}Oefb%ﬂkﬁ"ﬁdl"ﬁgbet o 10:
the Bv8 and f US{(I)SEl Gd I’ Ot elb@l ofC\QFP’E aWclgglf*teBﬁ{rgvi&gip ntaﬁmﬂr%ﬁﬁlzed -Ezb\ﬂ)oﬁtﬁﬁ.ﬁ @ﬁﬂb-ﬂg '

assays can HEE cted In a vari For exanp eQod fo

e
conduct sudibelad thesdeteptioned el ippeft ‘Vé‘}/%th@ﬁéﬁf}/ apfgngiffees é}?é““ﬁlﬂ‘ ""3“3 0‘
‘pept i de, 0rWifxérES&QBreﬂ&Qty%ﬁ]mmoblhzcd component is not pre-labeled, an indirect labcl can be used |

30 to detect complexes. anchored on the surface; e.g., using a labeled antibedy speciﬁc for the
previously nonimmobilized component (the antibody, in turn, may be directly 1abeled or indirectly
1ai)eled 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 pretcin; 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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~anti body s pecisfdonpduad. Thhéest comrapndud Bp HEGHY RABE tk%’a’a%’%ﬁ'&ﬁ’é%?f
anti body, i L ke EWﬁnmJ@MchEnth Iﬁﬁca'ﬁl{lb{orxl dhel Bd aad itd tiddimgedrthy. Joaid t@dlow th a

| abel ed antl-l ant i ive Langugted in a
i quid pha§é\t“ft35h%e ff@'é{{?fﬁ%/d‘ﬁ‘h‘ﬁ? 61i‘fut8?t CO%I%OUXd at glc}‘ Q%Ea(%%guﬁ?gaig?neg&co %nent s,

and conpl exg@[spmeilﬁmeecthe Byvigang thedindige aznmﬁlmﬁb%l defesiec) HREPPHHNR EDEEPFTc 35

for a BvS proteln, Haly| P.;%Pﬁat e ;as'o%d ;qﬁmwcoﬁtmhgme &Et%apcnanmﬁndﬁch@ tha St
conpound t & Bhehdr any conpl exes formed in_s l.gd. anti body

specific fdmr ttonlemmtl Wé?ffeﬁén’ﬁ@rféﬁfm%ﬁ"“?rh%f ey &L |af.’)# e 18%%1%1% %mdl g et ect
anchored conpRkE%eS compM (@ Batfon Blita FatctDO BB O3/ OROBO@s! P@TﬂOPIld%QYIOZ‘?‘EWl C.

- Assays for conpounds nterfer Wil ehachinghsMahamphecul es
that "interatt chF‘H“”é\?E Ee Con?pe?egrmr%g]p%tfoml%}éﬁ Vutlﬁmosaes ot this di gg ssion, as

"bi ndi 179 padst wensird afeseanbBrY| Fis C}ﬂéﬂt’@ﬁ@‘r%ﬁl/é’ﬁéﬂ“}’qﬁ%@l“}/g’?ﬁ B TR VEd in Bvs

medi ated bi 4 % rglgé t%?dcnttfp%ﬁ\?@ﬁ&hat-gﬂﬁff efiQ Bﬁmptlutterhcﬁloldesmﬁﬁiﬁl(en‘tutlteﬂ,db’ﬁmltf y
conmpounds t Interfere with or disrupt the 5 interaction of 'such bindi ng

partners \AHP@FFW?E@P HeCfEef ul in regul ating or augmenting 8v8 activity in
the body and/ or Tﬁ‘e()ﬂtaﬁr(fbﬂ tongouliis GrdBregera sib dicainedetigh thstveept Bvhatd jdng (ox_~L

~defi.ciency thereof i, CheRldoBEbiR! & hOfosbMButsaRyY IbiQemBoI2edyst O
identify chrT%mrS nas )O? ﬁ;gagﬁtéralqgr heeregvvl h the Og%nttér act i on bet we dedetelg\{% and a

bi ndi ngSparitvebr aphorngr tiher & |Bﬁ’§’oP’v3‘§ bﬂﬂd@éé’f"i“ﬁb gtop %5815 B HS
cont ai Ni NG BYexePbncBREFEOrVIaE solittphish er @oénd odnd rt:doeonbunmomggep@m weqys l!i"r‘i’der

o conditions and for uf-Eiclent 4 Lifod JHtRBEaEt and
bi nd, thus epli refﬁaﬁlangcan’lgge(iug'ln a§1ﬁ d8h 5 fiiii en.LnQr @lr!) Qﬂvtﬁeh)?de&md 1Ho : I’:hl bi tory

activity, tdaebsedettp gbtalnﬁbffﬁr@iﬂeﬂfb@l%ﬂ*@b@cﬁ ﬁ'ﬁ C‘?“ﬁ"’t“ﬁlé "‘b‘i‘?e@%"r‘i‘c g:‘”é‘i’f&m‘ﬁ% Ence of

compounds that interfere with the interaction by competition can be identified by conducting the |

30  reaction in the presence of the test substance; i.e., by adding the test substance to the regctton_
. 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. _
' [n a heterogencous assay system, either Bv8 or an interactive binding partner, is anchored

onto a solid surface, while the non-anchored species is labeled, eitber directly or indirectly. In
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the test conpound. The test conpound may be initially inglpsagn Sodene
reaction mxture, or nay be added at a tine subsequent to the ‘addition of
the Bv8 and its binding partner. Control reaction mxtures are incubated
wi thout th te { corrpound or with a placebo. The formation of any 15

conpl exes neéi 't he Bv8 and the bindi ng partner is thenpﬁﬁlt[@@z(%ﬂ" The
formation of a conplex in the control reaction, but not in the reaction

m xture containing the test co cat.es .t hat

i nt er f er esproftich midkAi Hpst ﬁ‘&’f‘inéﬁ?q‘gﬁ Y ‘Etir'i'éCdB C B mtdh%n":’f:'snl%qejmae ctive EI nd| ng
par : ner . yﬁ?ﬁi&dl&ﬂ&' do%lenmmghhem%f Numm]tl@m laﬁt:{gmmgry@&@ﬁqoeﬁh;jm%m ® |
- containing the fes hd s bi@lefind difly. Alie@ribay,@onpar e

to conpl excqamgrfgﬁsioﬁ%sug@wqp ?Ogglc? {&gn i fiurelsgl%clo tar.ll N9 bhe. 2 el%]e(et
conpound aisdndhiltisut aitodBwacificr e SSHEAP PSBROFE Y i‘sﬁ% ant TN those cases
wher ei Ng i t L ;49680 ARk frh@s indleRtpichitedio apoungs stolrdt  speci f| cal |y disrupt

-|nteract|ons of nut ant e Qi sMBLo-0tLiws. The
- assay for conpo@r?&?‘f%ﬁ?‘?'ﬁctn%ﬁs@’r glc\ﬂa%&ﬁr Qﬁtﬁe fﬂ?%rlg%ﬁpgﬁg F?\}veen 3% and

bi ndi ng  padatéaeinsace adith be vatbowd thectess doinppupd: h &fier By BASET IS Y PHEnBYEN
format. Heter ogen@ei%qgn&g@@%sy ‘;aa\ggl,égenmg b@mdag ferirkedeill rédwén iBeBbilipd ot he

bi ndi ng par(fm onto a so $€.an . ﬁed on
the solid phagis sefece he é‘f‘i‘ff“?ﬁ"ff a’ﬁ’g 1°6R° %e Sﬂﬁg urﬁ%@o‘%}ég%ggg&m

entirejpeagtineric¥ vagd I Waeke ahst nmmnmolhilzqdj |51®clpeha§e= lajefpd ofhe Heipoti ‘?IB‘B

order of addition of reactan y&r‘g,ee@lf;&domﬂhah&nﬁl&hﬁmlzed
i nf or mat i oMMAFEFE? PhEe E5HD mEhda tesq‘%pﬁ&%'geest ed. F ggnpounds

t hat i nt er f@ries iitoh 131t6HaévclP¢atae rirgdiredt d@ebiﬁ“(?ﬁ#ﬁ@tti’ tdietB‘ﬁ 08‘575;@%5 N (%m({ 't ied by
conducti ng fhe.. 30 refetl Qﬁblddrhnmkbey RpeFe faethofnidatie nbresmméllnb@t ares; (e e, by

addi ng the test substanc gaction., QL3 481 Htibod
si mul t aneo @& fbydxait fm B\?‘Sgeaisﬁcéyn][alee Fie Yma%i%]%&%aftaner erng yﬁ veI Y,

t est qgnpmapalamg hf:ldin dé srdepdf @neﬁmpﬁe@ct@@wnm@ss tegt, @’H"lp%*ﬁi)&’l}lﬁ‘aé“
hi gher bindin 0% i%&lﬁ %thlhﬁ&mptﬂfe&%@%@mﬂB@s @h betd&%c,te@rrponent s from t he

conpl ex, can" di ng e test c t he m xture
after conpl exes Ah@f(ﬁe“’@eéﬁ f‘?aﬁ)tfq‘?éﬁ‘ be?ﬂ@“@%?r‘?@ﬁgp$%?se] Qe Bre e)ggb(rg%nbg% briefly

35 bel oW | Ryt 8hiefRRE RS HASEaYICS YPhiery ﬁemtuheactﬁB\pSmmﬂm}ih apdh PEIPHETS ve

bi nding -partner, is an iz ifiFor GEhindMYicbig ana@s pamhanchor ed
speci es i s P ad; ”S&g?’h‘mmgilr%c %an %Qéﬁcgﬂofde{é%ﬁ I'n -351) 28 February 2006

WD 03/ 020892y aeﬂebdecrzvr@c‘fen?splupwaeﬁ %@bd%ae%ﬂﬂi %Pé“ﬁfprfP’a*Bl%g HrPEELRVERT ent | y
utilized. Tn(gloﬁﬁlg&%&@ %Q@H'd%ﬁ:nmuﬁaﬁ tHe IFTHEMIF hddza obyactants v tbolkidathtse.or

coval ent attachnents AT ] sinply by
coating théﬁséiﬂ"ipﬁmgwlf‘%@l‘w CP’I’?"ISX% ‘?“C%‘l%é‘r‘\lpt@fetmnﬁ%yﬁgg &g&gpﬁldﬁgagart ner and

drying. Alternati MeditymataaandmmibnflthezmrbHMt # hoepgenspye épsey anfossadndt Beci es to

be anchored Pr, %h a MR8 kOn M\rfﬁtah@ a® ReFkS8s b‘hﬂmg DakReisSdphreld BUwificdce. The
surfaces may’ be % aregi

vance and stored, In orde GO t he
assay, Xhe eﬁh@fﬁh@éﬁ*’S @f ity W‘qu’ﬁﬁlﬂsl it Labeleds iy e ggna] §c“8r§t5%g ’e{ﬁ‘c Eagel tl%@g%g%iat ed
surface W tdle @ foatidiQugte t:ds}@qus@e e(‘gqrqb:m UPatehit NAS 4, k9p.4961 ey Rubepstein oich gtilgempl et e,

.unr eact ed on S ar addBioYora Vs or s@iﬂy;m@& l.exes
formed willt ﬁlﬁg%ﬁﬁaﬁ’nfl%ﬂ%’ﬁnﬂass ed on &ﬁhgb%otgyal suérytg%gé ﬂi?’ﬁ %%E?on of

conpl exes amehbiedpois fibe toprpfarmsd coapier wiené l'a@’éé?ﬁﬁi"‘f‘%‘h‘efoa T#20$°F nunber
of ways. Wighe dAe MeR-WagnRbubdiAed 808Gk eHe nfrapicd cintlsedeatlicdt he det ection of
| ‘abe‘l l' In a particular embodiment, a Bv8 fusion can be prepared for inimobilization. For example,_ '
7 Bv3, ora i)eptide fragment thereof, can be fused to a glutathione-S-transferase {GST) gene using a
fué.ion 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 ahtibody can be labeled with the radioactive isotope '*’I, for example, by methods routinely
practiced in the art. In a heterogeneous assay, the fusion pr otein 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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i mobi i zed on the surface indicates that conpl exes wer8gfghigd-200Bere the

non-i mobi |l i zed species is not pre-|labeled, an indirect |abel "can be used

to detect conpl exes anchored on the surface; e _g., using a | abel ed

anti body specific for the initially non-inmmobilized speci _anti body,

in turn, nﬁ’?r’ B Wt ect y labeled or indirectly | abeled w F?‘lw&gﬁ B ed

anti-lg antibody). 15 Dependi ng upon the order of addition of reaction

conmponents, test conpounds whjch inhibit .c ex_ fornatl i.£h

di srupt prief onmresndsn ApREER LAt SRS FUCFEREE Bﬁ&r}%otoé?uﬁaétir{%e%nif ﬁrgw%ﬁct i on

~ can be congigs Qhobil Batkriafieth te phbsiewin atdibe phaularmsesi il PEFeENER bordded he t est
- conpound, 1he react idoﬁov%rcl(?c%fﬁt§th§§c91ﬂ:'ic§$dec@m SRR Uk aaed-d vemepaanhd, and
conpl exes to s SEAERF %6° g., using an 1nmobilized anti botdc)% rgledgtM' o 0r one

of the bi nti ngeretinpbméing gartner %gﬁGFtc% Y Re B ST e T ‘%o ution,

and a | ?be}eﬁ&néﬁﬁdcla&%tﬁ 8 GlubyihnBnd. Rrofolbeadat A etcodeil rhiition of tdniereetion Anchor ed

conpl exés. Agai n, dependi ng. upon thrtlamgr'g Jraé?éactﬁﬂ?.i tion of reactants to the

liquid phateiest cprrent BH3EHRES “RATER" TARI bi't conpl eX_or which di st upt

‘preforned conpl gxastiean teecITdision froteid and e drcraiive PiRtEPERB GE ReAT°0f t he

i nvention, a homnge iPBuMEIB-acrBse bltids Thapprcoapdupd eenpe ef or med

conpl ex of toﬁ?}gﬂgﬁgiugﬁgﬁgﬁ%ﬁggﬁt%&b?édi _ géttn%ﬁ's!n B EPRLEE: daRedtbi ch 25

ei t her t headde@citser Jurisg ¢5j2fiefi FrgPiy4t i’rﬁélpo ei?g) *\thr el ed, g‘ut tﬁe si gnal . gener at ed

by the jhabgl. gsafenghadodiant obiund matib vothed Meyc o Bxegd Mgt -y S,

Patent No. 4,109, 496 Ru ' ' b Ladn 2R Setedtddl 1§ @RS @RClEbeledr

i munoassays e ‘W%Ctiﬁ'&lg%/t¥vf382§g1‘sa Efg_{h? gﬁa#gg%ﬁ%nce t hat c%rrpet is with and

di spl aces aaibedyohd hhsurinsdisireskpattivisasiopaeh s B AT conpl ex wi l | result in the

generation of a;sjgnal .nabanet obae kgediunduesd Bunfehichrivay cant lsspbistsafices t hat

di srupt the interaction can be identified.. -1 Gl g iment, a

B w8 f usi oncréidniiseepi g‘ﬁa‘i"gﬁsp?"gf" tg?rﬁ%%? cll%in ﬁltnggfné.va I%%y&gl% éﬁglk%% Orgggl?gor a

pept i dasf r ageRAGn dhaneelk theddminp earfiersed prising ipleef pechaeset Pafli@rlise (GsT)

gene using a . fSU%in0Hun‘{b%%f%emho&%&ﬂmé}ﬁp@@&iéﬁre_lm cibesi@ho emBnmérisobikat i ts

bi ndi ng acPIVity is maintained in the resultin fusi on nrofeln..qhe

i nteracti vehetﬁirr@dfgﬁ'@esp%qs?\'@?th‘{?éﬁdb‘@’%?TF-fl?tZﬁ’.ﬂeaatﬁgmh ed to ralse a

nmonocl onal g0t O hbieiddSihd Gortrihh 06 Slisrupiitni af inding i & -G RTCRIER 524N d

descri bed above. This 35 antib ) | £6kid0hid e th@pibaeinoBgit bev e

i sotope 12 -3“1’?”6;?”%){%%%3%3, mﬁhe'%%g%ﬁ%%]#tg%%?%g? racticed . the art. In a

‘het er ogi¥n e aelacigls Seqpenct hralybis of toreepss grcading %%WSPS‘EFWQFF(PSWBF BH P54 R one-

agar ose beggs . T0Rni ¥ BE aGidn \6e 1R iphein @vitaditin energar: iy btcaduel. P1e t he

presence or _absenice of the -56 28 February, 2006, 110,03/ 020892 o interact

PCT/ 11502/ 277 0 ds ergih Qi SH° farier t hat al |l ows | nteraction and

bi ndi Ng t 0 vAGE bind¥ its hBel@itihdf parhe, Wiecides wan tpksd Pakie PARHYEERYRELE™ al can

be washed a -angd, t : @l pepit HQHYinE &8 biaGnadaeth m&yo t he

system and a\gﬁ; S\lf\ll‘ed&%cbQgﬁhlﬁllg’bateljé&gﬁ]gggbgmaﬁ{e@epdaco Qgﬁe % o THE, ia'ﬁﬁrgur ction

bet ween23By Seraginl assedinsed Yithe fha S2lidvert it dPIRY Palt ﬁ‘g% c%{lﬁ %él "detecte %y

- neasuring the .MU RlisoOdncd i@ty fot the tovatellBarbewting pestiassdinadstPrifieth t he
gl ut at hi one- agar ose, beads. .A successf Lohi bkt f wihibfcah Megb@GkioN by

the test cORPEUREWRI TPEFESH explﬁssé)%éggk%%%gfsilgl;l{h%re&g?%’r elrclJI]l radioactivity. . _

Al t er nat i vebyhindiigect@8Y afdpsiitd opwehesizd- and the interactive binding partner

.Cf-n -behm xed t Q-g;eéh}ﬁ:%fyle,i(jﬁd |ni3tﬁﬂﬂri \@yid@liﬁahﬁioﬂ,lﬁﬁ%@b@hcﬁdﬂﬁ to Gbliddmaterial as ;

gl ut at hi one- agarose beads, T st conpou can . . [ ring or

after tHe sfeepesabeve bR EH O b ARiTE SRR S lpgtbﬁrgggggtﬁ&%oﬁgﬁiafoogyadded

to - beads. The interactive binding partner can be labeled with a radioactive isotope, such as ~°S, an

cléaved 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 z-irnino acid sequence by well-known methods. Peptides so jdentified can be produced

synthetically or fused to appropriate facilitative proteins using recombinant DNA technology.
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10 the glutathi one-agarose beads and unbound material i3 p&s 28008Y. Again

the extent of inhibition of the interaction between Bv8 and the binding
partner can be detected by adding the | abeled antibody and neasuring the
radi oacti yj associ ated with the beads. In another-enbod] -} he

i nventi on,wéﬁﬂg@”garre t echni ques can be enpl oyed using gié‘l;ﬁ'fr%éﬁ%r.’ggrrents

that correspond to the binding domains of BvS and/or the interactive or

bi nding 15 partner ?in.cases where the binding partner is a protein), in
pl ace of @éne o¥ha I CREYE | | ength. proteins. Any nugber of .net hods
routinely practicceed polypefidesantd mailaos theed esribed Kt §2alkd CIP%‘E}Teat;% t he

bi nding sites. .These ' d Batlinoanforfl 0f thk iprebeneiivintion depbEagenesi s

of the gefé BHEGMNG Hf(ﬁ;%gg’ég?ol%dﬁlgid%?ﬁ ei ns_and.. Sar eeni AbdRbnsdiskept i on of

bi ndi ng i rorawietd inerdineiorestPeiets BRIy ™ Eopensat ory nutations in the, .
%e-ne e'}CO%eniﬁvst B@d&é?ﬁ&é&d S PROIes i adnfitee covr eb@ﬂ&?éﬁﬂtlﬁﬂéﬁc‘lﬁlém%c%ieft ed- I
equence anal ysis of .the nes #:85 PeChaving thp iat€l dagreaw revea
the mut at iv6Hg® ?ﬁ?ﬁ?&%‘??’é@%"o‘lﬁ&fﬁﬁt‘:ﬂg é&fgrg&giiggr?] th'fi pgot.grisr}' ‘iiélé’“ﬁg yed in

i Nt er act i werify] metbraigy estintidiyraci vl gptionshRySIPBREY AR e BRchdred to a solid
E ur 1; ace yssi%ag’% rrrspp@g]q%mgg%gring)&gtiqalbg;\y@ges,mﬁmnli:la otwe B @f ilmlgriza@:_tca;ev\ﬁ’rt h and
ind to it abe I ndi ng partner.,. ich. 16k 84 oMnbfmal

pr ot eol yt i aqueshyspkaons-s HEEPl a‘?‘F?’ﬁﬁ“ﬁ?n\(s\% gt %lﬁ\%\ggﬁﬁﬁiﬁ‘g@r e}mﬁ}i vely,short,

1 abel egty pet;de0sn ticsiongest dné chicrrteiys eomerch FEy™ES HUIAPH BsSociat ed with

the solid qater] Al hh ReCqBubeclisOhft e ndhiientbti eddbyw amerdeaci d
sequenci ng’ o, “"GRce" the géne_cadin f_ortthe |ﬁ155r§¢81§1 Lkt Blafdng

partner i swakit &emaln abtverip reidHe) PUBERERT $°CAR BE' engi neer ed 'to expr ess

peptide fr; m@@?@g; Oll@meplﬂro@blﬁha-_s sumismmmmm@dvn%mgéﬂ%&ghﬁwy cpdi ng

activity and purified or synt 4 har@FChind) her RYbOARYrato

i nitati onsByss EXA™HE Aift “8Pfe‘eg‘?eo%g“"gagﬁ‘iag%ﬁarmt%ﬁ |28, 30, descri hed,

above, 1by makimnglao@SHufosi enlcpriot dckingrges ﬂ”ﬂb\i‘sr@%ﬁ =5 Bb?on(g %'{)

gl utat hi one_agar 0se .. PERS i TBurdHb@I Btk Vi, Aeli/a goreict ndrpamches | abel ed

with a radi oac?lve.l sot ope, such as 355, and cleaved with a proteolytic
enzyme suchwees, My ofEQ eavage products can t hen be added to .th

anchor ed fusi orgEREbEisal BNE vivoladweidtrarion dish e sisafie dhis i Miht AR <G E%ound
pepti des, |abel ed.bound i.al ¢ resentsi-ne Midiod Mtmiaaes, ptibrato di ndi ng
partner bi ?ﬂifi‘ﬂeéhog&%‘?nnl,n ﬂcl:eg%&g%hg%ﬁltné%? ﬁ‘fg:ﬂfi ed.. and.35 anal yzed.fier amino

acid sequehtiewiy Iyaetilization gwhresRaetiisge . B e‘E"{yibaég’rc & PASHEH 60 can” be produced
synt fr;te)t ic aiaLs}'co%ositwﬁﬁgnérﬂiya&ma«amimaa eonfaier Havitgd fterde gsrast ROFNET VaTRIG 27

reconbi nant DNA techno] ogy.. -57 28 Febr. , 0341220892 d1e.

PCT/ USD2] 27 Enes IR QL aare ?%’P‘%%%?{a?ﬁ& s%ﬁ}e@%vlg _%m eptides and
modul at or s t hereafopti@sity it bebiriad wish ot sfmipisisad ErrpRcEY &P g8° g{%‘é‘?%p‘érﬁu C agents.

- The Bv8 pOL%QF{éﬁ%ﬁﬁge?Og{%n@ygiﬂpgﬂgt@pg!\agqﬂ the present invention can be

i
formul at ed "ac known. net hods repare . aceutical ly useful
conposiZbi ons, wWhermagpe set [ %\‘/"3“?5’?’?%8]’8#%%’?%5 |a§19%%ﬁr’glpned in admnixture

~with a phar maceutd:eal bypdaneepbablieacad riteknowy alsibedsee.¢ THEHARE iffson by

fornul ations of 13v8 are br PYarrthashig, BvBchayinfguthe odesilesedaldegr ee -
of  puri ty,m“ﬁ?'eé?“é‘rgg?p)?rftg%egléﬁ]??% v’ pngr e, W th oSti onal physiologically’
accept abl e r@as thrgebadnayaspiisn ey Py SURNCAIHEs P s (Remi ngton's Phar maceuti cal
Sci ences, SUpPr appsabdd ahd) Beshddr diOEonteyi@ambits| df DpRameekEalorompesiigeoti PSHEEE ons.

.. ﬁ;cmmepf a3bO| © il?\ggt{oln en[;.a%r’ va?yx ﬁzlaljgrlld?n%t Osn %ré psa}tig‘u érl \Ijsé ee{nﬁsi@rre& NRP L R%Infinakith toh thpe| | or

age or route of administration is well within the skill of an ordinary physician.

appropriate dos
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., Bds., Pergamon Press, New York 1989,

pp. 42-96.
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10 bei ng exposed at the dosages and concentrations enpl Qgpgbmgp@mhes
include buffers such as phosphate, citrate and other organic acids;
antioxi dants including ascorbic acid; |ow nolecular ;wei ght (less t han
about 10 reg ,pol ypeptides; proteins, such as ser um a elatin
or i rmunogl o} tb?;.:grgls hydrophilic polynmers such as pol yvi npr];./Urg]rpg% one,
am no acids such as glycine, glutani | ne, asparaginc, arginine or |ysine;
nmonosacchari des d| sacchari des, an r gdlg.éo %Liléglu{]fg

gl ucose, ruanno Ytat B)f‘fl?aisﬁ%dml qTéf) B% Qﬁj@é suc‘ﬁl EDTA fpgdg

al cohol s stghulamn mﬁrreiaatsmIchamctessamblsmtgblc f@ath‘t weagmt () 2%, S’tﬁfﬁfee?fl #tsdc5uch as
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Sustained release Bv8 compositions also include liposomally entrapped Bv8. Liposomesl

30  containing 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 1439494A; EP 142641A; Japanese Pat. App. No. 83-118008;

1J.S. Pat. Nos. 4485.045 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 mal. % cholesterol, the selected proportion being adjusted for the optimal Bv8 therapy.
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| determined by the degree of substitution of ether groups, and the stabilizing derivatives useful
herein shmﬁd 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 gencrally sufficient. Additionally, the cellulose

35  derivatives may be in the form of alkali metal salts, for example, the Li, Na, K, or Cs salts;
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" that secr ettemBw8 profitcgedigon plstnslocsrle glanda gndfer s‘ftlfh aazgndﬁﬁy 25 I U B FGr t he

particul ar , condifiLRnydugi & Egﬁesﬂodﬁ/o&fas&att B%"&S‘: B3 apedishheinsefed tdd nal | y,

the present 1 nvention inclu revent i T g
cancer by iTgIEhtRETURTIoAIG" ém?ilﬁtﬁg[gﬂ't"e Bf“ﬁ%fr‘ihc ° ‘ﬁﬁﬁ’“tﬁ‘(’%&m % g[ R 4

polypeptide or nucleic acid form. Preferably, Bv3 or a- Bv8 agonist 15 used when the condmon is
30 one that requires the survival of or an increase in the number of cells produeing 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 celis in the testis. Other conditions includes those wherein it 18 desired to decrease the
formation of new blood vessels. Examples of such conditions include tumors, such as testicular

35 . cancer.
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enbodi nent I{g‘ﬁﬁ& Sg}g]al%ag\ﬂ s VE m@%r gﬁ engrlonl st. antdas%onl st thereof.

Opti ondPly SYF@W@G@QW%DMPMWH%B‘%OYW aﬂ““ﬁ’t’:’c o poﬁonfl encodes a pol ypepti de,
such as VEGF. | A s@isic %m@ﬂn wRidl an bo e gl Sie samls aad canipesiEont BrevifsdfTE® by t he

screening assays.in sectjon, ARGV EncTBY RS @libooMmdizat e t he
| evel of BVgREY |"K‘/Pzim°um s mdl'gg an%gm%ﬁeg‘i%fl cal |y ff;g'%gvaﬂai identified
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its . r ecep%%avﬁgyanb& S &fadint £kt ke R datcetMIe bie embadiménn deeaseds ¢fekeel of
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i ncreas@ B¥lgene expression may be useful for this type of treatnent. 10
Pref erably, Bv8hporfugin agediret!, DBviantenyhis sdmitifiepdr Pi‘“éemdﬂﬁ‘?l?h“?’t“é‘r%‘ to an

I ndi vi dual O\III\{AE Erhmcﬁ‘e ¢hemotherapeutic agents, such as in the treatment of cancer. It is contemiplated that
Bv8 may be administered prior to, during or after treatment with the chemotherapeutic agent such
that the therapeutic efficacy is increased. Preferred chemotheiapcutlc apgents mclude but are not

30  lumited to vincristine,. cisplatin, methotrexate, 3’-azido-3’ —deoxythylmdme taxanes (e.g. pachtaxel_‘
(TAXOL® Bristol-Myers Squibb Oncology, Princeton, NI} and doxetaxel (TAXOTERE® Rhbne-
Poulenc Rorer, Antony, France)) and/or anthracycline antibiotics. The manufacturers’ instructions
may be followed in determining the preparation and dosing schedutes 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. Perry,

Williams & Wilkins, Baltimore, MD (1992).
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condition associated wi th hornone producing tissue or EE%EC” ne |0§nd51
preferably a condition that requires a decrease in the ﬁ%r@?ry ells
produci ng a particular hornone, a decrease in cell proliferation or a
decrease in angi ogenesis. For exanple, a nmethod of regulating fertility in
an i ndi vi 9@4B/0289%r ovi ded herei n whi ch conprises adm ni sf@?’gﬁ‘&’%~‘73v8
antagoni st to an individual in an 15 anount effective to reqgul ate
fertility. Bv8 antagonists can also be adm nistered to treat..cys and

ot her conditi onsis asdotiodttest thei MmAhesty e FrEPTHeef H?‘Slhmfﬂhonh%if] en%ﬁ%belﬁr}ér% uci ng
tissues. St ‘%‘{fe?ingn hg 'EQEJP@@Q@ BERARt: i Gf dew sasemi may beflehEb ARS8 Ui ng
conposi ti dng™an met hods of tt’le B s(clargltof; Ve J-@Rpe. Sue BvelianE eapk | ncl ude
li poi d corapehpamale indreRar CRVPUFBPEETE. n%}}ert i I‘t@ﬁ'ﬁ sex alfn,ﬁ%té%%ti on,

andr ogen- dgperssiscd i RBESing prec ot botrsspinise fq/an 1 b1 AFRS R

syndrone, adrenal - h\}lg\ﬁe?pl asi a congenita, or hypogonadotropi c hypogonadi sm A
speci fit cBRAFEYBR™AM ch can be treated. by .the agent s, 08 GOSRARAE Ons
provi ded herei s effectivamasnt of BKE it @BP4t lsa?%%ogﬁalg-‘,‘ e.g. _andro%‘%:}ﬁdependent
cgn_ce_r. A %legegél% efgr aBiapechpef tHertBadpbutig obj_gcai!w@eﬂlfa@{%%%ﬁ‘%ﬁa‘??ér 4 a@‘;co[]rpri ses
adm nistering a Bvd ant agonl st tsthe WedapistQb tidi the ke avi ng
cancer in & la?ﬁjﬁﬂlepétfef“eg}cf?f%n%l%qlﬁt‘?gg%H%ééﬁgahgancer.thilin oneqcenbadignt, the
cancer is @hdiyhe ro@boftadmivistation gs BAFgs PHEPEIMBETHE IS I:f’,v%‘ant agoni st is
adni ni sper @(F:%I 498 &@%}Jnﬁﬁlhcritﬁk mrﬂa’&ﬂ][hadoisa@ﬂisméab}nd tighashigyes rﬂﬁﬁfslléﬁiﬁﬁ;tgkfér apeutic
agents, 'such as I'n the treatpent of cancet. |1 | s pkatoechgigat Bv8
oy be. adnivui-ddebdasst FoPIPEL TUPPHG o 4l TR T SaTap “’iﬂ h the

chenot her apgylhboRgeight stuadre privag, prdfieabbyebeul paete/davdp P 8% ‘%’ti‘*}s ?pncgé‘ased. |
Preferred chenpt her utic ept s, :ncldddg: Betredremnatons Oill bermifeaie 0o

vi ncri sti néeor B g %falgﬁlfmsﬁragt% 'otﬂ ?i?(dg?? 3' - azido-3. 'isu.-ag QXYY Bledirdag,

t axanes ( ediffgentpaght soreiounds Frbditsrenpfizaqes) al“é/;?lear%mng (ﬁ Onco%/og_y,
Princet,@n, NI :8axe by flcekTAXOTERER p ynanrlhd faent Poukeht 2p8REPE At ony,

19 OW ue; : A ) . :
France)) and/or anthracycline antibiotics. The nmanufacturers' instructions
may be fol [“&ed in determ ning the preparation and ing, .S for
such chenot her apeuititenatagentrs! porposifrsythaByp ‘b@m&@a[tegraﬂ’?%zlc‘fmgir%ﬁ?@?zg%:t ﬁ% by the

skilled practitiQ gledgwﬂasmer atd@nisandndesisng 353dokidat ie sfhifagiousi ROt

‘chenot herapy "dre al so descri bed i n _Chenpt her 201 Vi C8ssEl- by MaGuoRerry,
WIlians &uitdkions. Tl FEnETE, C°W“P?@’bg§%9‘%§§9%‘§§%;6rﬁarsy 2006 WD 03/ 020892

PCT/ USORY 2757cdon] tushamediREl@ES trapal tahiaication eBvhesrproviss GF!! imBEEas HiFtd
proliferation and jnhi.biiti | TR @hbfsgrAthionsEan Beeapr moriwed n vi vo
or in vi trc??np’lnﬁa[f@o m&‘g%iegr{;hqflgg%fay beﬁdéersbi rable to add Bv8 to. a cell
sanpl e'in woiwdiosdamaysto stinulate proliferation of a specific cell type.
The Bv8 treat edTﬁ%E’ih?regiﬁ@rﬂniﬁﬂﬁ efiddpemiisisdseit an %ﬁ@@@ﬂg““&%@ﬁ%s‘ Olilovﬁ'éer’_
transplanted into an indivigdual iga e 1168l Bt RdteredSevbm tdy, amvrani mal
‘nodel . An efPaEf ‘T%e‘&lf?g’ﬁi‘ﬁ’f‘t’ g%?ﬂv%ﬂ‘grdc’gg%%anaggoni St of ant aﬁ%%%gw;tqs be

enpl oyegk t hesrapeuivibgatieydaywid tvedmpemeforlrat ExARM WS Gp6R“t he. " t her apeuti ¢
- obj ecti ves, 1.gfg}eblr(9,r§t§ﬂ%% r ORAARs Stk fvably BRche tutoeth aabivell mproprefsfably fE 2bat i ent .

£ e ne,cessaf% FEK g,féu %ng?‘icigt‘b%}rﬁgﬁ%%%%{ Qostb i &imduNRusdRs age and

Accordingl y
urre obtain the opti mal

modi fy t he koute weksadrmentded Bt
t her apeut i caefhiggtoy thiyaiagialbhged od @e tniieided ¢irvingitaaeeswi | | admi ni ster the BvS
until a dosage is feached khat Aghi.SusRadtig ARSirash 8f faeterady. T gone

30  therapy applications, genes are introduced into cells in order to achieve in vive synthesis of a

therapeutically effective genetic product, for example for replacement of a defective gene. Gene

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

eated administration of a therapeutically effective DNA or mRNA. Antisense RNAs and DNAs

Tep
vivo. Il has already

35  can be used as therapeutic agents for blocking the expression of certain genes in
onucleotides can be imported into cells where they act as
the cell

been shown that short antisense olig

inhibitors, despite their low intracellular concentrations cansed by their restricted uptake by
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typical daily dosage for systemic treatnent may vary fr ngl kg'to
up to 100 ng/ kg of manmal body wei ght or nore per day,%%g%&tﬁbgsabout 1

| tg/ kglday to .10 nny/ltg/day, depending upon the route of adm nistration.
It is anticipated that different fornulations will be effective for

di fferent WPSHOMIM conpounds and different disorders, anHCTH5§#27571

adm ni stration targeting one organ 15 or tissue, for exanple, may

necessitate delivery in a manner different from .that er gan or
tissue. Asmaubrimbt Femepiky et gbn@%eé@éﬁ—é%ﬁ&& ﬁéﬂ%éé"tl%s%%{rﬂgulgt&red and
delivered Lo the Largehe siokiled & erbinss Ueir apiele, doskgebLihan fheir gegaiedyabl i shi ng
in the tisstie a Bv3 | evel that ihsr e({ériﬁu%gci ous but not unduly toxic. This
infra-ti sstersereebdiEestisiP s ROl d' 8he™ mai nt ai ned i f possi.bl e by cant i nuous
20 i nfusion, sustabmredates eHsdpiqespradzie Bpyreiedes BECCEHE: BT ese?i ié ng cel
inplant, or inject] GlIRbE & Rkileythel glcRcntin edt-fnsferpdane beéwred THb ipr ogr ess
of . thi Sth l}cat%!)}/'n iy eagys?eltpendrmm_ Jt;dor g by. convent .b%qg.lthe%ﬁﬁé{%fnulﬁﬁ 260Si ng
regi men nus;‘tfo,bei"d'@feéﬂhﬁcﬁéd’fﬂj‘ag’éeﬂd% ot he PRET Vi dual cl rcunst ances. ovever,
in a pref epfedaanadicrs it virBingluer thauBvws liagomissHeccgprosieh gyHPYroey o
adm ni stered every da nor e- f ¥n Y86 eot Tiercudayy pathirehen nore .
pr ef er abl yf“é‘t’mID@é”étdc’i% ﬂfeicrﬂrlglélmi’ﬁo %%ﬁ%ﬂ)gi tr tr,%m 15,05 ef.arakh igont i nued
for six nonvhgne st (pheifess Flsluge F@Ffe%‘ﬁ’é?‘”t%ﬁfﬁypécﬁé} Bven ﬁmre preferably for
at | eggt Lwo H%ﬁ&éoso@%cgik&d kadfebtion tth@uat tl, rdnlls mopolednelesy Hhat-%he exact
g

Bt T iaBs). Nircrs Sy T s | skq Ragedian hdeer thandi vi dual
ci r cunmst an€ié83)- NcPBs amg\t&nﬂltéﬁ%ﬁaﬁlﬁsgé{ ggogl'@%{hp R &b t g

: pol ypeptide may .al sp be used in
gene t her apyuetshi t@@n@us,Qﬁhh&mm&tﬁiyd)aqumlﬁcé%ftai°6¥%‘Ff£°§é‘ﬁ@]§ra’éer%Xt?”ﬁ?rrtge (it %d into
cells:in or gﬁr 10 %(%Qireg{i)?m:oﬁ]th}éita\féét&?Mrgtche‘mleﬁe 1@bsotnes irhangpeditpredsiwhicdf f ect i ve

or  exanpl e

genetic pr&ahefef &7 or repl acenent of f eGLi ENRerinyCENE
therapy" i hiohueleselbotlire ceprPene POIFD SYERE? lwﬁlé?%ﬁc ?osqul} gq)tg u?gegsftgi n%etgF fect is

achi eved by, £ AGkSe uiiii@ad dTemtid pdRths bhiesachts thire rerd Bhe prticgeng! her apeut i ¢
agents, which involves the one tin atibEReARE RAMhINha g indaceDflara

t her apeut i @afPgesely %EEtf‘f‘Vé{%W%Sﬁgo %%Flzaxﬁti s,ggnsg lﬁRﬁlAs agdtepélﬁgc 35.gan be
used as t hescapsithiacd atyent BirdoghuldsElien Jht FEMSEHY RPN GF “certdi n genes in
vivo. |t hggscgge@e@p%gamlhg%@ whewn; t.ad. aher 162a000-9eaesd); rybercedtl-des can
be inmported into cells wher Cloads rol RBLOIGE Q08 ma@8S REd &né Dedbpy | ow

i ntracel | U|M&ﬂ§’ é‘ggéég (tli)gyg%)[s'hFé)i ﬁmr est F?Eirnc?lgdﬁ%pt a%g by the cell

- 63 28 doebradls 20 QadAbh 031 GRRAGZSREH-USORP2 7571 menbrane. (Zamecnik el

al ., Proc Natl (?]9\;3 SS%LﬂcesLé%alﬁ%e‘h%‘?rﬁ s bil30ds)s. OvhrexpresdiangdRuch®ot i des
can be nodified to en‘ﬁqance_t elr uPt ake, &1 eb_y §a‘ﬂ]b§et}r&}ﬂ5ip9tgshﬂﬁﬁj e

negat i vel y indidagragoe QleRsphbdi BEPLETG BEPs - URchaTged or olps. There are a
variety of tachpisgugsaavai digilceorbDBvi NGeodlicisngy mefbddeinslude PUSPAFRR B"%i abl e
cells. 5 The techni ques_vary . ' upen whet her the nucleic acid is

t ransf er r e PHREG" Bt eeﬁdon&ae?alu%ﬁipoﬁgaqb{h%roo, or invivoin the cells of the
intendetb host. TBechnhujolesofgnapufachice fof the transfer of nucleic acid into

mamral i an C,el I's Ixi1 iﬁoiiﬁ!arta%pgct!t}{}%\’é%%xﬁz&ﬁn@&&s af artlciﬁpﬁﬁl&ﬂlﬁﬁmr@bﬁm@mﬁg@?ﬁéﬁlq on,
m croi nj ection, ce usi on, - -dextran. LM Rhasphat Scle g
preci pi t at i upfulfet throtratmgrtor prT’Y?Bt"?{‘LP?? glﬁ?afcyor |I(;i|)’rme“§ﬁér(grrﬁe5 eil’q% H%/i vo%pene transfer
techni ques dfghifsiand frerstlecdipases wictrtringi mdk lapdl pppackaes P PHF eiied "bct or s
~and viral the container. Suitable containers include, for example, bottles, vials, syringes efc. The containers
B The container holds .:i

30 may be formed from a variety of materials such as glass and plastic.

composition comprising Bv8 or an agonist or antagonist thercof and the label or package insert

preferably provides instructions for using the Bv8 or agonist or anfagonist 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 Bv8 and instructions for using the Bv8 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 Bv8 antagonist to regulate feriility. The
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‘General ly, such nethods include conﬁw
a patigpt to that of a control. R&thEnBAtpialisiss of manufacture In anot her

Bv8 or an agoni st 9Q

10 coat protein-liposone nediated fransfection (Dzau et »al é% in
Bi ot echnol ogy 11, 205-210 (1993)). In sone situations I2t§FielS>ru§ sirable to
provi de-the nucleic acid source with an agent that targets the target
cells, such as an antibody specific for a cell surface nmenbrane protein or
the target W93 |igand for a receptor on the target c&CHUSEVESTMhere
| i posomes are enpl oyed, proteins which bind to a cell surface nmenbrane
protein associated with endocytosis may be used for target.i d/or to
facilitat epasjsteafinsert @?Yg?lsc’c‘%cb‘?fedhep?pB’E"B‘i“"r%df’é‘Pg FERGent €t %&%ﬁ&?&{% grbs?tg for a
parti cul ar ;Q@hibs thay B compakitisntiodi e adfinisterpd ditasiorsofnbtivedn aherd 8 fpe/ks and 50
internalization in cycling, proteins that target intracellular
| ocal i zati 8% &nd enhance intracel | ul ar half-life. The technique of
recept or-nedi ated endocytosis is dESAMEEEY for exanple, by Wi et al.; |I.
Bi ol . em 262 4dadind43dakd 98 4nts @itedNbginehe etamples wercPused acohidinl tAcad.
Sci- USA 87, 3410-3414 (1990). For. reyi i : =t herapy
20 prot ocoI‘@“‘gﬁ’é’wAﬁﬂé‘?‘ﬁ%ﬂS }é”(t@s%l?t. ?mg%f“}eﬁﬁ%%’ %%%%g&f@é% Cg%ég%#ﬁﬁq%ﬂgl Bv8
sequences Gapwak sambes, usiditoighoutrit lodEeatidn, bl AkfFosPessioNmpEPELis s SE1EH of By
may indicate C yR a reproductive organ. 'Mreover, a sanple
froma pat ?[Ié‘ﬁet&}]wﬁg%gga{og’na gsgefas’dwfqor nut at Eg or disfunetional BvS.

&' v8 expression in a sanple from

aspect the invention caontenpla ol GLBeRf b1dTRRN ACHAM L8 fREPEsing I NQ
materials usef ”Ll]cly eLFC (}ﬂ%ttﬁcec)ig}r)eésgﬁm%étte%poiaé 8, ﬁ eln, H%l-l')fs 14 p

_ nt. or prevention of a di SS@?@ OCL di sorder
“or for regwNat frange Widr ity pRhumIh mope prdeptdissuest B RYe PRk &5 PEbPY

conpri ses apGanfAi Hex pg;ggl biked 3D BLmO BiRAGKGYeviiiBSBiute A1 B RESSHT; ated with
the container. Suitagble contai n%rﬁg i£cltud%ﬁn%gr8 px@npl e, bottles, vials,
syringes etwbridigpoaoRiaeied PEAREPRETCHE HeaFREY" riom a variety of materials
such asisgl ass anekthainasd: iatalysFhves pofrtraddrerording] to suctiodscestig@er® itofe &bnPti si ng

; Iy [ 508 rtalenbab sl mérse prk aggndntser t
pref er abl y provy 8%5%%@%83%8{]%[%?&?%%{3202& the BvS or agonist, or antagoni st
t hereof . | rvibke Redirfyodiliightmeramy Mive I'Pedq}% BW’/Q&I[OE%]?%g & lsaees'sn“a Bv8
ant agoni st pangLaiopstihuiet GONSid @lunts (AMgmhdie andBwBridintiogers ostried ent &t &4t Dor

prevent -cancer. | ntother, e 1i heqardd SR BGLIWR 1D
conpri ses @B‘eﬁﬁﬁﬁi‘yﬁ‘é‘{mﬁ%@tSiolbltrllosn $tgartag%{s%#' nﬂémt%ﬂgl Jé\h/n%h?gms o he

, trﬁet or F{gjverat a
‘condi tiasn tphaes in Sytadigasion Auted(S XFSHE: B S Prabred’p sdigei 1R 8ot Rt T ¥ s sue. I n

yet anot herg,embodi MR 566 rahbhial; @oEpsyaRudactisae42’Compe bbesyae Bued

antagoni st and instructions for, usi t he Bv8 ant LSt Ukt
fertility. STffe g% ‘?é%ﬁﬁ%% S?g(}]%r ub%/@fb@@ﬁer%%%r}%%gﬁ g%%?? package
insert may vakism 4. nHissat @1% 58S apprpMhablets desidagslapedyafive Avernight §Hes"Entiodi nent
the insert . ingdicales thatntNesornRaskil Mdihs whlashecadiiniimlaiadvihn a dose
of between pgﬁsguotrm%?eﬁmi‘t g;(i%pand 50 ny/| eg.1 %%AI\?SLEE 5 Conunercial ly

avai | abd’e reenipétrtisre®ferred to in the exanpl es were used according to
manuf act urer' s igQs NG tha@BSy Hdre 88l NEEME S ehoivi dhaicatiresth, mANe swoey @d fof t hose

cpeci f1 cati B Byttt G Pl R A8 wPhB b Mkke iy ot e
Col | ect i on,otivahasmassued/hat 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 transcripts 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 Bvd 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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EXAMPLE | 10 Northern Blot Anal sis To elucidate the ex Pl ern of
Bv8, Northern blot analysis was perforned using RNA frg%%Ev#@e vari ety of
human, nouse and rat tissues. Human RNA blots were hybridized to a
32P- | abel | ed DNA probe based on human Bv8 cDNA, while nouse _and rat RNA
bl ot s wer eWOrj?48%% zed to a 32P-1abel | ed DNA probe based BRTURYZ ne BvS
cDNA. ‘15 Northern bl ot analysis was perfornmed accordi ng to nethods wel | .
known in the art. For exanple, cDNA pr pHsd Bgmady 50 ng of
the human or nbuisfy, sCRAdERaA ek PRy ?’ﬁk"'?ﬁ’@l%é?ndg (ge&%l%k &%%gr)er shan),
using 32P- ég%g[ﬁg Q90 vt gﬂ»éu'fé?lri@bw(gﬁ(mﬂ’emm )suppmnab@smwéﬂ‘é boyjif (faf i*84™on
Sephadex I'n _colums ¢ QQ/QU i g ai-vanpWasSinaRd foed out  at
68C in Bt e@lswglﬁefﬁ%?ﬁsﬂisz‘gp?%“ﬁps"}& ?%ﬁ“ §tr§t§ ggg) kn 4 ggq . exanpl e,
bl ot s' Wer endancial eg 2ditds fbdreﬂ@(l)(“ﬁ’r’@ﬂ%%li)nl g VERE At dh ]Bu h ?g X SSPE;
2 X Denhar dt’ 18920 8Qckr LTélaRAL Mﬁtdwahemxw aftgrall wesh USpet m DNA;
R S T

50% f o narﬁ’&ve[ §$} several
times in Xoit@s@mten. @E%I%EJS“TSBF‘ opl! H'é}%’rer lére%twe tr??mgc H%Ieofg}tﬁﬁipgl 4 Wset

30 minute o Wasle b, QudiiaXnSSGer Bl LOBDS:eants BOCoLAR ool TRE}H@EH%S‘&% ope
after overni %\t eggosurg ngayhs%aw Qxﬁddraﬂéﬁé‘cfmna@arHBW$4(7Fur;81()998EqU| val ent

"RNA | oadi gt g8 PESL zation w _probe.
BvVS rnRNA tran<es lqulltaﬁ’ reyelfsar qfé‘t“é’t}fl ga;s 1#A @‘tﬁirléB gnrh)éc% mdtcatfasntp% ulcr9a5t3 ﬁ%Fﬁﬂﬂz

speci eg, of 1.8 ai‘éﬁ’ue‘@@@onﬁ&& e@bzﬁﬁoﬂx&emmmatsemtqe% pliferation ﬁaﬂﬁwzgg%“ﬁf‘obe No
expression’was detected ipn an fof n\tg@sg gsut @bntidLr €

anal yzed. Eitghreh 2 ORERGHE R %/ﬁrvcg % conlcen%ngﬁm Hﬁ ? tected in
TDUSe.{ £5t suanahaRnie (il guree In CBISHONST FHACCE o6 REC 1A OME- A5
transcripts artedcgre?ent 30 in rat testis but not in.other rat tissues.
Toget her, PWEYE PiTdi ngs indicate th&t %&e testis is the major site of
expression of Bv8 nmRNA. EXAMPLE 2 ol i feration Assays To determ ne
the res Fonsiveness of particul ar caliSutvipdedssayo BvS, bovi ne adrenal cortical

35 capillary endothel Ig/@]%v CeltLe su 'A{%F%f eﬁ%eﬁg\&lﬂ%amﬁ@dsﬁl’c&am)ﬂfd’?@ﬁ%mmmdm hel i al
(0]

cel I's (BBC) wer B84 Yor- pr erative respo g ry 2006
WO 03/ 02089¢ RGH: USH2ERNET (BBE} efllsywersapipted cfaEFF’éﬁ"ér gér‘i"i%c %tscgglghuﬁtr y

endot hel i al. | cell l%l):dl Qdégr@@n( M\Hpﬁa b)tsoae)n Tapilbiag yiy the pooldrenidd el | s
| ucose DVE a”?@&dﬁ%n‘é‘r ﬁ%&@%r&i—)&mnﬂanﬁﬁﬁc Ser um

were cultured'in
(IICI in

- For cell plﬂwrfﬁfﬁfbﬁﬁéﬁnéﬁeréi§§1§%1 i) 6w wer e pl ated g&f g %\?
12-wel hopl agua&mg lamﬁﬂaacnabM§cs,rﬂ@&n ESMZQ hzﬁmt VEGR CYdn iE olrr) P e8ht'r &
Fig. 11), 330 Ir}g nou’ml V E!\:E'(@%‘@VS”]iﬂ-i:lg 2f) ,01 A M EGE EGEn MfBy 8icftetont agged
r econbi nant™"p otal "cell counts V\ﬁ coﬁfﬁ@%tﬁfuﬁ?&s&eﬁﬁﬁ%tsus' ng a
Coul t er com1t4éﬂ10urSTPPé15 FoP Hmoﬁﬁﬁéé?é%s‘q‘ﬂt‘@eal“ ROHLEI 18 Telative to the
control condyd §,Q0maf m&caafsobry igpratuteCfoa2-¥ Bdverewitif 5 fe/miiseltidivra irfine et cel |

culture reagents wer e i ne fro Li NRel-Qin6E b hqgg amﬁﬁﬁs t Tigs
per f or manc @&t Rae ‘35P§3§ @E’ SR P lrl%\‘}{‘ﬁ g’%d Kooni N, (BJ Blal 8 477-478
e vertica a\1s of the

(1998) .25  percentage of the cell populatlon was plotted as percent apoptotic cells on t

graph in Figure 12. o
As can be seen in Figure 12, Bv8 enhanced the survival of BBC epithelial ceils. In

particular, fewer apoptotic cells were visible in culture. in the presence of either concentration of

Bvg than in the presence of 2% FCS or 25 oM EG-VEGF. BvS and VEGF showed 2 synergistic

30  effect, with a combination of the two compounds increasing cell survival to a greater extent than

cither 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 ome set of

35  experiments, the effect of BvS on the intratesticular vascular proliferation in the testis of Beige nude

male mice was determined.
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Prelimnary results are shown in Figs. | A and | 1B, mhbgl}tebpl%bp S the
increase in nunber 10 of cells relative to controls. produced an
increase in cell proliferation at all concentrations tested, with a

ni axi ni al effezt %bserved at a concentration of 500 nM VECE, a positive
control, iHUUERH”a near| y three-fold increase in proli f ePGHUSI B bot h ACE
and BCC cells conpared to the wuntreated control. EXAMPLE 3 15 Cell

Survi val Assay The effect of_ ByS th Lviyval o Ot i | s was
measur ed. Appr obdergyine| §peosting Laf%ﬁ\%gi&i F\%E&g}é@%ﬁﬁ h%:'@%%%l )@:(E:ceﬁlgtﬁis were .
plated in gaehseliuef416- salsh, 7008t eBorquerusionioh glenedtp FPENHEYT £ s
descried in Exanple 2 Datmni o ' ¥ ikthenccomY ehu@lenedion wWas
aspi rat ed Efﬁgﬁ‘@enp‘fagm%nr gpégéftam%g& fdngér’mfblglrg%\?\nd?%out any a}gdi ‘]t}:i n. QL. in nmedia
conpri si ng(shaegeo) anhibe PEURPEGNYCOBTRTEHIEHTE gRgERSconY &%,“ 20° ng/ m
VEGF ("¥" | fyoFlufdvech@binanBvil BYiS wa2Burifid usiDy B 1:30-seul i rovEGRpuri Carbadn M By 8
("Vv+Bv8" in _EIg._lZ , or 25 nMEG VEG-. After incubation for 48 hours,
cell's wereChomsdeby trypsinization and fixed in cold 70% et hanal, for

" several hours. pdel s swiiescadeimeinl stairn@ebZaVEGRH BRr EEHFad BV e i gf* 8™ hour s
with 5 |.Lg/m. . propidj t0di e 20s) . A@hRdden Sinal wBSilleT et taub- Gl
profile of grféfisilgg()f\%/gfég{ag?%anﬁc%ger]@d_l%%F(AC% anal ysi Ed.ya’Thi s 25 percentage of the
cel | popul &steoreradisd prstopsisd £ hiselogent apoptotic cells on the vertical axis
of thejograph iR RinQlelsen i Fight CaBvheinsieen VEGFRing WCeVAGE, iBy@sdihatited t he

survival of BBC epithelial. cells. Aot it RS incle8WBh iARGRLIEpiTargel | S
were Vi si bl“éer?t’ﬁalc“g’i"ﬁﬂ grmaiga f“htgélf)rcggeorﬁg'e “of @i ther concentration.of Bv8

“than in theorpaesenoeoghesByeraSed ipghpbEESYERE 28508 Hh P VEE Ehdled a
synergistic 30 eff.8ctmintstioud: Goph Raki:Obbs@fed! Nie whnbr soppouydsult fier easi ng

cell survival to a greater extent than either growh factor.on its own or
10% FCS. EXANPEES i if ﬁst*‘(}?l\PE?SW&E?&‘FF“@t g%r? a“AH‘}“igéﬁ’“é’%é‘:s%{\%‘g e asginlsi ty of Bv8 to

i nduce 1@n angi ogeni ¢ response was neasured. In one set of 35 experinents,
the effect of n_t | 1254 L O L @i dMass Wk afffiddnolol chetiladde glllédnnt he
testis of Beigg¥%h§gé%%aTgéﬁégégﬁggpﬁe?grni_ d, -%6128 Febry ﬁ-f§696 VO
03/ 020892 PERHUSORAEY S InvaHiho P ErE" éﬁ’c?bsdlfl?‘f@%ﬁff’ﬁ% OSVEEE angi éér VEGF have
been 'previ Qusd ot s defastd nedeia Gal e agpadiaitiaithese s in G rigliom e (EyEoinEor '
production of adenavirus. encodin encodi ng the human Bv8 81

am no aci d SFSHHGF &K & ‘g%gﬁ%ﬁg)efﬁpgﬁgﬁg%g%@wéhuttle vector (Stratagene)
‘and the manufacturer's instructions were followed to produce reconbi nant
adenovirus 5 vector and reconbinant virus. Virus was purified using the

| arge-scale kit from Virapur (Carlsbad, - CA), and titered. For in vivo
studi es, adenoviral vectors (LacZ, VEG-, EG VEG- and Bv8) were injected in
the testis of Beige nude mce at 107-120% pfu (n=5) . After seven days,
animals were killed and the : _
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..10. Use Sof alsgef

testes were fixed and processed for histology. 10 As capg pgprs&§o0s Figure
13, Bv8, simlar to VEG-F and EG VEGF, increased in vivo interstitial
capillary formation in testis cells of nude mce. No increase in
interstitial capillary formation or angi ogenesis was observed in either
the PBS or LacZ adenovirus control groups. In a nunber of treated animals,
tubul ar atrophy was al so observed. The tubular atrophy may result from an
increase in interstitial pressure that results froman induction of the
angi ogenctAiesponse. 15 The foregoing witten specification is considered
to be sufficient to enable one skilled in the art to practice the

i nventi op. mwmvswabegauaeaid%leﬁ@&da@mﬁk tﬁégﬁteﬁd?é@ﬁﬁtdfg@nédf}aﬁggﬂ tionto

t hose . Sh%ﬁ&qggﬁﬁﬁgﬁtﬂﬁfb%ﬁ&&halﬂés be appar to those s ed in the
art fromthe foregoing description and fall vvlthln t he scope of the

Sopentiehcl e i R RIS AONR B iy s R BB oo
G o 08 AR B b VB in SR RO 1 o

of endot %alg?}]ﬁ or a polynucl eotide encoding Bv8 in the
pr eparatjon ment f.or enhanci urvi val of epdothelial cells.
3. Use o% §er?f$§(g ;5’5??&{%“8% °§ 3&@83@ PREFERE? Sieroidogrmig igsue

st er oi dOYEHFE: ti ssue d| sorder. 4. Use according to claim3, wherein said

di sorder conprises |ipoid congenital adrenal hyperplasia, infertility,

sexual rfht ur deSeRcording Fvelaim Aapisrrie mid digprprcomppseclinsidenngpnitabr ¢ v,

M Cune- Adsriabhspernjasits ke tilitydsexnallmatyrobon, andragerotrpendentitumors,

- hypogonauetocps pubeytyooGuet-AHhright syodwmsf addudl-bypaplastl opngalitepdri de encodi ng
- Bv8 i n thpogmagetrapia lypogdnadismedi canment  for induci ng angi ogenesis. .6. Use

according to any one of clainms 1-5, wherein the nedi canent further

~conpri ses VEGscof Bas poi polyahciatide encodig Bv8an Wie@reparatioksea fledBiBetr a

pol ynuclfepinddeneng@shengisBv8 i n conbi nation with VEG- or a polynucleotide

encodi ng VEGF in the preparation of a nedi canment for sinmnmultaneous,

separ at &. Or [RRaH@Rdih {oa@%nfegfclhmucs Qﬂlepén?{ﬂefnﬁ’é(ﬁéahféﬂ fmgndot hel i al
S, I n

cells, RedsNEEGB B ¥hiHuchlotgd ucl ng angi ogenesi s.
8. Use of HfEVS Sor a pol {} Lfceot |8de encg:}@ng Bv8 in conbl nation with VEGF or

DRTIEGAEC R A CT %&apg@vgﬁgof}a@lg% gg Ergpent for
&8
il H§ py Hr e dogeni o

conprisé EE fae‘“é‘ md E'P ’Ei’llf ‘gleﬁ‘%‘?t - ?ﬁ]é’r"’tth”?"ﬂ%g sexual

mat ur at i B’ﬁ’l fA “"c‘%ﬂ}%ogenﬁsecom ous puberty, MCune-Al bri ght

syndr orre adr enal - popl aS| a congenita, or hypogonadotropi c hypogonadi sm
Yg lyqucleqtidpencediap Bva in embynation veth %Eﬁﬁm af or

i nhi bit |pﬁ£;MU$deefe@M1mgo\ﬁEGF ipfhgvreperation ofemedicaraent fensirhultfneeusdot hel i al

~cells, @ppaaeﬁ@ogg@wg@ttaé use for treating a steroidogenic tissue disorder.

9. Use according to claim 8, wherein said disorder comprises lipoid congenital
adrenal hyperplasia, infertility, sexual maturation, androgen-dependent tumors,
-precocious puberty, McCune-Albright syndrome, adrenal-hypoplasia congemta, or
hypogonadotropic hypogonadism.

--10.  Useof a Bv8 antagonist in the preparation of a medicament for inhibiting
proliferation of endothelial cells, survival of endothelial cells, or angiogenesis.

11.  Useaccording to claim 11, wherein the medicament further comprises a VEGF
antagonist.
12. Use of a Bv8 antagonist and VEGF antagonist in the preparation of a medicament
for simultaneous, separate, or sequential use for inhibiting proliferation of endothelial
- . «cells, survival of endothelial cells, or angiogenesis.
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. wherein

11. Use according to claim1l, wherein the nedi canent fus kDG, Ei ses a
VEG-F antagonist. 12. Use of a Bv8 antagoni st and VEGF antagonist 1 n the
preparation of a nmedicanent for simultaneous, separate, or sequential use
for inhibiting proliferation of endothelial <cells, survival of endothelial
- cells, or angiogenesis. 68 28 February 2006 13. Use according to any one of
clainms 11 or 12, wherein the VEGF antagoni st conprises an anti body or
fragment there of that binds VEG-. 14. Use according to any one of clains
10- 12 fon3.tr eBid 4tgordaipas tny dio of UmACT6F t, RGieteth Bl VB0 Aagehgs €1 N sai d
cancer i Sor$HsBPRALariBEEY SefignteAlhBle of tHhPbinkS ¢E@FCOrding to clai m 15, wherein

- said cancer is cancer of a reproductive organ. .17. Use according to claim

16, whergin se&eiac_e&afn%g%ﬁ'e{&&rcﬁﬁﬂsi -éﬁgggéeﬁﬁ cB¥4'y. 18. Use according

to any one of clains wherern t antagoni st conprises an

anti body or f &% . inds Bv8..19. Use according to any one
of cl ai mlsgl-‘l]g, @?@?ﬁ‘ﬁg‘g% |§5elr%he?1 élc%nc ro?%%"é’ﬁdﬁﬁe emﬁﬁ?f%ﬁ. 20. Use
. according.to @ny. one. of cl ai -19 erein said endothelial cells are
vascul ar g%ndolﬁﬁ%qcf(g ing d¢ flgim gﬁwj}ﬁéeéﬁ %f’dm@?ﬁ“ﬁi“n‘é cRnger fYSWQSB‘F‘VE PEeRs 1- 19,
g e equdot hel.jal ce|lls are from hornone producing tissue or brain.
22. Use htcor'disfigearding s claime 1§ mwherein said reprodyetivergan 1s {g5s @ 9Ya8hgi ogenesi s
‘conprises angiogenesis in a hornone producing tissue. 23.. Use according
to any ole ofUselasFarding fo @?YW,Ofﬂhéﬁsel(ﬁl%aYhﬁr%ﬂlﬁnﬁ@ aptagenigicamprisdsssue i s
- st er oi do¥esiibody erdtagmeptgherepfthaidbinmisdivlg to cl ai m 23, wherein the
steroi dogenic tissue is endocrine gland, reproductive organ, gut, or
“respiratty tUsatcdrding teeany2iie of clabs b8 ovldiein tHeanali@inenid forwleatigd 0 t he
r epr oducliumes. organ is testis or ovary. .26. Use according to any one of
clainms 1-25, wherein said Bv8 is a native sequence Bv8. 27. Use according
~to cl ai mR6, Weat&irding & £hyBhd of GRS SE3 wilkrei ki@ cRPdliseNeRee of SEQ ID
NO 6. AZsculliendsibéllated)g to claim 26, wherein said Bv8 is a native human
Bv8 pol ypeptide. 29. Use according to claim28, wherein said native human

| S:ﬁu:ﬁ:z,{;;;gg@w io 8 s SPRIRNIELS oot UE Dt baRAARC 27} “one

issue ot . : .
of clainms 1- e n said Bv8 conprises at |east 80% am no acid

Sequencey dente e ingiony Bub G dafdls 570 | P18 hitrl i SStess confiides &7 a1 O
LT anglogenesis i a Rormone producing tissue.

23.. Use according to any one of claims 21 or 22, wherein said hormone producing
tissue is steroidogenic tissue,

24.. Use according to claim 23, wherein the steroidogenic tissue is endocrine gland,
reproductive organ, gut, or respiratory tract tissue.

- 25, Use according to claim 24, wherein the reproductive organ is testis or ovary.

26.  Use according to any one of claims 1-25, wherein said Bv8 is a native seque_ncé |
Bv8&.

27.  Use according to claim 26, wherein said Bv8 comprises an amino acid sequence
of SEQ ID NO: 6.

28.  Useaccording to claim 26, wherein said Bv8 is a native human Bv8 polypeptide.

29.  Use according to claim 28, wherein said native human Bv8 comprises an amino
acid sequence of SEQ ID NO: 2 or an amino acid sequence of SEQ ID NO:4.
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31. Use according to claim30, wherein said endothelial 2¢pbhiagogdr ena
cortical <capillary endothelial cells or brain capillary endothelial cells.
32. Use according to any one of clains 30 or 31, wherein Bv8 conprises an
am no acid sequence of SEQID NGO 2 or SEQ ID NO 4. 33. Use according to
any one of clains 1-32, wherein said Bv8 binds heparin. 34. Use according
to any one of clains 1-33, wherein said Bv8 is a chineric Bv8. 35. Use
according to claim 34, wherein the chimeric Bv8 is an i nmunoadhesin. 36. An
i n vitro36ret ost dcosrdingdel aiynenevtelaithe1-ab] whergih s@0 BB REMIbALes 68lehst, enhanci ng
sur vi val 86% agitioicitbldelgidnee &lehty 1€ SEQMBUGONGLr AR QYRDRSAR) in®REPT | Si NY

cont aCtlllfS\ghmtﬁn(wlgﬁcﬁ)thew&H§V8 or a pol ynucl eotide encodi ng Bv8. 37. The
met hod of claim 36, further conprising contacting said cells with VEGF or a

: | | S re c .a h
SR I S

Si rrultanegus Iy, separate, or sedquen the Bv8 or poI ynucl eot i de

encodi ng;Pv8.1;39. tro 0 roliferation of

endot helaf ] oe naccﬁ?gm \@Lﬁ dﬁ%‘l%l al’ %"811’1 V%gc(S’B"Péi‘ﬁegslaB BYj s,

conpri sing éﬁ%?ggP % & +Bv8 antagoni st. 40. , The nethod of
claim 39, further risin ntacting said cells wth a VEG- antagoni st.
41. The Heth G&F“E NE %\‘Rﬁg %wk@%mv%@%éwﬂahmanwth t he VEGF
ant agoni st S|nultaneously, separate, or sequentially with the Bv8
~antagoni ¥k . 4%se apppsdipg vy @F ohelpimsnle3bwherein said B8 I chihericBYS.t he Bv8

ant agoni st conprises an antibody or fragnent thereof that binds Bv8. 43.

" The et Hdd - ofUsslagganding taoelainp34, wieresi the chieelEGH8 dsdmsigomimsadiesinpr | ses an

anti body or fragment thereof that binds VEGF. 44. A nethod for identifying
‘a Bv8 arittagorissiy,vireompthbé fordgnducing)prelifaiation bfhdatheli deltatshaggiapound wi th
Bv8; andufial dtembottichialnglls, beindbiihg hngi@fenbie c@xﬁ?ﬁmg&nuetm SidLdlIsBv8 i nduced
proI i f erwitt BY8 of a gulginicikelidedncedihg Bvgsur vi val endot helial cells, or

angi ogenesis. 70 28 February 2006 45. A nethod according to any one of
clains 3G 44,Th\é,{ﬁgﬂg;drbf§ Rk ogtQlhel i al
cells. %wﬁdg@ﬁdgq:q ﬁhﬁ‘égg toé}ghyﬁgﬁgggéﬁ%@g Salag% Lunﬂ{:{\ger el % t he

endot hel'ial cells are rom hor none produci ng tissue or brain. 47. A nmethod

accor.di @g t 0 1BYne ‘3 gf aﬁn?“l § €h4 erein an conpri ses
angi ogeflg acleo d l&#@ tfq‘i’;;go;tj;ﬁﬁr °°‘51*§§p;8 9\3‘*‘ £880di ng to any
st er o dé’& e(f dgscag A met hod according to claim 48, vvherel n t he

st eroi d%genl C tissue is endocr.i
‘ An in vitro method for 1nh1b1tmg proliferation of endothelial cells, survival of

- endothelial cells, or angiogenesis, comprising contacting said cells with a Bv8 antagonist.

40. - The method of claim 39, further comprising contacting said cells with a VEGF
antagonist. :

41.  The method of claim 40, wherein the cells are contacted with the VEGF
antagonist simultaneously, separate, or sequentially with the Bv8 antagonist.

- 42..  The method of any one of claims 39-41, wherein the Bv8 antagonist comprises an
antibody or fragment thereof that binds BvS. :

43.  The method of claim 41 or 42, wherein the VEGF antagonist comprises an
antibody or fragment thereof that binds VEGF.

44, Amethod for identifying a Bv8 antagonist, comprising;
(a) contacting a candidate compound with Bv8; and
(b)  determining the ability of the compound to inhibit Bv8 induced
proliferation of endothelial cells, survival of endothelial cells, or angiogenesis.
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gl and, reproductive organ, gut, or respiratory tract tiggp@bmg@._g_oﬁﬁrret hod
according to claim49, wherein the reproductive organ is testis or ovary.
51. A nethod according to any one of clainms 36-50, wherein said Bv8 is a
native sequence Bv8. 52. A nethod according to claim51, wherein said Bv8
conprises an amno acid sequence of SEQID NGO 6. 53. A nethod according
to claimb5l, wherein said Bv8 is a native human Bv8 pol ypeptide. 54. A
nmet hod according to claimb53, wherein said native human Bv8 conprises an
ami no acid sequence of SEQID NO 2 or an amino acid sequence of SEQID
NO 4. 585 A Aeidied REa0hgkdshy e K23 i, HiRtiPsarParribthe R 41 Sai d BV
conpri segasadlar dn8adblip0Ysam no aci d. sequence identity to SEQ ID NO 2 or SEQ
ID NO 4 and i nduces proliferation of endothelial cells. 56. A nethod

i j i i Lal _ecel | I tical
T o A oD GBSO AL 5 )
C

“nmethod according to any~-one o ainms 55 or 56, wherein Bv8 conprises an

am no acj4 seguence.of SEQ |1 D NO or D .NO. 4. 58. A.nethod according
o oy o SRR Rlordigtd &gﬁ#@@%@% VEFFANGEGERSSIS COmPESesA 1ot hod
accor di nJStEHRY BASTONEPIIGEINEESHE: wherein said Bv8 is a chinmeric BvS.
71 28 Fehyuary 2006 60. A nethod according to-claimb59, wherein the

“chi meri ¢ grB /’:( &eg}?gi%ﬁ%m@é{m? of glaimsAl6 o5 A7 wheseigsaiddgmmenst ur e

conpri siRT@‘!“CéPgééﬁﬁ‘Eedﬁﬁté@dogWBPS%lﬁd instructions for using the Bv8 to treat
a condition associated with hornone producing tissue. 62. An article
accor di rf§-t o A mgthed @dcordingtoedlaimsts, wherelsthe stewidogstit Gsduais endoaiser i an ti ssue.
63.  An aglaide repragicinermugaac guly o, respampary Sacgissuea cont ai ner; a Bv8 ant agoni st ;
and instructions for using the Bv8 antagonist to regulate fertility 64. An
carticle 3 manmethot uccerdinptuldisi 499 whereliahé fpfeiuctivie dByd idtdsagani st; and
instructdvarys for using the Bv8 antagonist to treat cancer. 65. An article
according to claim63 or 64, further conprising a VEGF ant agoni st and

-1 nstructs1ons A gethad BiddiEhEl Y ohd6f NS 38502 aRRLR R B 1§ anegus! Y,

separ at Qeqii¥ice Bv8.

52. A method according to claim 51, wherein said Bv8 comprises an amino acid
sequence of SEQ ID NO: 6.

53. - Amethod according to claim 51, wherein said Bv8 is a native human Bv8
‘polypeptide.-

54. A method according' to claim 53, wherein said native human Bv8 comprises an
-amino acid sequence of SEQ ID NO: 2 or an amino acid sequence of SEQ ID NO:4.

55, Amethod according to any one of claims 36-51, wherein said Bv8 comprises at
. least 80% amino acid sequence identity to SEQ ID NO:2 or SEQ ID NO:4 and induces
proliferation of endothelial cells.

- 56, A method according to claim 55, wherein said endothelial cells are' adrenal
- cortical capillary endothelial cells or brain capillary endothelial cells.

57. A method according to any one of claims 55 or 56, wherein Bv8 comprises an
amino acid sequence of SEQ ID NO: 2 or SEQ ID NO:4.

58. A method according to any one of claims 36-57, whercin said Bv8 binds heparin.

-~ 59. 'Amethod according to any one of claims 36-58, wherein said Bv8 is a chimeric
BvS. ' '
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sequentially with the Bv8 antagonist. 66. An article acg@rebigryizogl ai m 64
or 65, wherein the cancer is testicular or ovarian cancer. 7228 February
2006 WO 03/020892 SEQUENCE LI STI NG <110> GENENTECH, | NC. FERRARA

Napol eone LE COTJTER, Jennifer <120> BV8 NUCLEI C ACI DS AND PQOLYPEPTI DES
WTH M TOGENI C ACTIVITY <130> CGEMENT. 088VPC <150> US 60/ 316, 184 <151>
2001-08- 29 <160> 6 <170> Fast SEQ for Wndows Version 4.0 PCT/US02/ 27571
<210> 1 <211> 427 <212> DNA sapi ens <213> Honpo <400> 1

t gagggcgebat ghgirtiydorgudot grdentiy sthentigtit chingic GyBJc iginaganahesin,

gct gct gct cacgeccceccgceget ggggacgecgecgt gat caccggggcett gt gacaaggal20

ct cccaat gt ggt Agaigleat glagefagingodogipeidiagat ct gggt caagagcat aaggat 180
tt gcacacct at gogatsiree;t gggagacagct gccat ccact gact cgt aaaaacaattt 240

. t ggaaat ggaagd®eygehagaagaaagaggaagagaagcaaaaggaaaaaggaggt t cc300

att-ttttgggcgqagﬁx@ﬁ@ﬁ&bﬁ@ﬁeg%&mgﬁﬁw&%mkém Aegs60 gacttcattt
aaccgat tzéraﬂﬁdi fiskmgcC. ccaaaagt aat cgct et ggagt agaaaccad gltlg{)it gt ga 427 <210> 2
9

<211> 1 - <212> PRT <213> Honmo sapi ens <400> 2 Met Arg Ser Leu Cys Cys Ala
Pro Leu 42l LeyadieM a!:t%‘llding to claim 61, wherein said tissue is testicular or ovarian tissue.

63. An article of manufacture, comprising:
a container;
a Bv8 antagonist; and
instructions for using the Bv8 antagonist to regulate fertility

64.  Anarticle of manufacture, comprising:
' a container;
a Bv8 antagonist; and
instructions for using the Bv8 antagonist to treat cancer.

§5 . An article according to claim 63 or 64, further comprising a VEGF antagonist and
instructions for administering the VEGF antagonist simultaneously, separate, or
sequentially with the Bv8 antagonist.

66. - Anarticle according to claim 64 or 65, wherein the cancer is testicular or ovarian
cancer.
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15 10 Leu Leu Pro 15 Thr Gy Pro Leu Leu Leu Thr Pro 28¢eBlanG006Asp Al a
20 25 30 Ala Cys Asp Lys Asp Ser dn Cys Ay Ay Ay Mt Cys

Ala val Ile

Cys 35 40 45 Ser Ile Trp Val Lys Ser Ile Arg Ile Cys Thr Pro Met Ay 50

55 60 4 ywas@n2es2Cys Hs Pro Leu Thr Arg Lys Asn Asn Phq,c%l)gof!) l|730 75
he Phe

Arg Gn QQu Arg Arg Lys Arg Lys Arg Ser Lys Arg Lys Lys 85 90
Ay Arg Arg Met H's His Thr Cys Pro Cys 100 105 Leu Ala Cys Leu Arg Thr
Ser Phe Asn Arg Phe Ile Cys 115s2@@ud25rsti@ Ala Val Lys Leu Asn Ay 80
Gu Val 95 Leu Pro Gy 110 Leu Ala G n 28 February 2006 WO 03/ 020892
PCT/IJSBE’PZ?ES@F“T%ﬂO%N% 211> 363 <212> DNA <213> Honobsapi ens <400> 3 -
gagggcgccat 8‘?‘3 Tgcgcc ccactgctgc tcctecttget gctgeccgecg 60
ctgctgctcacgccccgcgc ggggacgcc gccgt gat ca ccggggettg tgacaaggac 3. 20
t cccaat glgodoRgaGat Ares beb ALy 45288 AlcHy 000t caagag cat aaggatt 180
" t gcacacotlabgggcaanctyrgggagacage tgccatccac tgactcgtaa agttccattt 240
tttgggcggaggat gcatca cacttgccca tgtctgccag gettggectg tttacggact 300
<130> GENENT.088VPC

<150> US 60/316,184

<i51> 2001-08-29
<160> ¢
<170> FastSEQ for Windows Version 4.0
<210> 1
<21l> 427
<212> DNA .
<213> Homo sapiens
<400> 1
tgagggegee atgaggagcece tgtgetgege cccactcoctg ctcectettge tgctgcogee 60
gctgctgete acgceecgeg ctggggacge cgecgtgate accggggeott gtgacaagga 120
- ctececaatgt ggtggaggea tgtgctgtgc tgtcagtatc tgggtcaaga gcataaggat 180
- ttgcacacct atgggcaaac tgggagacay ctgccatcca ctgactcgta aaaacaathti 240
tggaaatgga aggcaggaaa Jaagaaagag gaagagaagce daadaggaaaa aggaggttce 300
atttittggg cggaggatge atcacactig cccatgtetg cecaggettgg cctgtttacg 360
gacttcattt aaccgattta tttgtttage ccaaaagtaa tecgetetgga gtagaaacca 420
aatgtga : 427
<210 2
<211> 129
<212> PRT
<213> Homo sapiens
<400> 2
Met Arg Ser Leu Cys Cys Ala Pro Leu Leu Leu Leu Leu IL.eu Leu Pro
1. 5 10
15
Pro Len Leu Leu Thr Pro Arg Ala Gly Asp Ala Ala Val Ile Thr Gly
20 25 30 ’
"Ala Cys Asp Lys Asp Ser Gln Cys Gly Gly Gly Met Cys Cys Ala Val
: 35 40
.45
. Ser Ile Typ Val Lys Ser Ile Arg Ile Cys Thr Pro Met Gly Lys Leu
: 50 55 '
60 :
S;y Asp Ser Cys His Pro Leu Thr Arg Lys Asn Asn Phe Gly Asn Gly
70 _ ) 75 80
Arg Gln Glu Arg Arg Lys Arg Lys Arg Ser Lys Arg Lys Lys Glu Val
_ 85 90 95
- Pro Phe Phe Gly Arg Arg Met His His Thr Cys Pro Cys Leu Pro Gly
100 105 110
Leu Ala Cys Leu Arg Thr Ser Phe Asn Arg Phe Ile Cys Leu Ala Gln
118 120 : 125 '
Lys :




tcatttaaccgatttatttg tttagcccaa aagt aat cgc tctggagtag ap@FesaatyPods0 tga363

cct at ggges-aaatyt gggetRa

ﬂ@gg@gﬁéfg mg&ateem mg@&tcgt@ga@a@

<210> 4 <211>-108 <212> PRT <213> Honop sapi ens <400> 4 Met Arg Ser Leu
Cys Cys Ala Pro Leu Leu Leu Leu Leu Leu Leu Pro 1 5 10 15 Pro Leu Leu Leu.
Thr Pro Argyé\hdosehey ASp Ala Ala Val Ile Thr Gy 20 25730 Tue¥srAsP Lys
Asp Ser An Cys Ay Ay Ay Mt Cys Cys Ala Val 35 40 45 Ser Ile Trp Val
Lys Serc.2hbe3Arg Ile Cys Thr Pro Met Ay Lys Leu 50 55 60 Gy Asp Sex- Cys-
H s Prezbeusdhr Arg Lys Val Pro Phe Phe Gly Arg 65 70 75 80 Ar-g Met Hi s
H s Th28ysDbRPE0 Cys Leu Pro Gy Leu Ala Cys Leu Arg 85 90 95 Thr Ser Phe
“Asn Ar g?Phe Bphe s@pserseu Ala A n Lys 100 105 <210> 5 <211> 1338 <212> DNA
<213> 4g§ muscul us <400> 5 cggacgcgtg ggcgtcccct aaccgccacc gcgtccccgg
gacgcc accc cccee cta ttct ct ct accgctgctg
ttcaca%%g% gcga%@ %?(igg ﬁggcc cC ctccEgE?%éctc act ct cag
Coguagtaggsnl GOeiE 180 s hoat OLsan ol Co %aglajat ct gcaca

e ald tt1ggggg

cggaggaterosaeracastdgt&)Gacitwecet tetgeccaggetticggeegtgla-taag gacttctttc
aaccggttF?%Ftﬁ?fE‘g@‘FF@@Gt%Gttaﬁ?gg@aa@@f&atemtteft@aat@t sFfFaaTAtly tRraat gcgac
cctccg %c acaatgtccg 420 tcgagtctca cttgtaattg tggcaaacaa #Gaat actcc
- agaaagaagf, gttctccccc 480 ttccttgact ttccaagtaa cgtttctatc tttgattttt
'gaagtgggﬁt:, pedttttttt 540 ttttttttce ttteccttgaa ggaaagtttt gatttttgga
gagatttata gaggactttc 600 tgacatggct tctcatttcc ctgtttatgt tttgecttga
catttt eyl tgecaapas 660 aactgttttc acaaat agga gaat aagagg gaacaatctg

ttgcagaaac ttccttttgce 720 cctttgcccc actcgccececg cccecgeecececg ccceccgecectg
‘cccatg acagacaca 780 .cccttactct tcaaagactc tgatgatcct caccttactg
tagcat 6 gS[etJ.t E?‘bgé §2{'6 Ala Pro Leu Leu Leu Léu Leu Leu Leu Pro
10 15
Pro Leu Leu Thr Pro Asp Ala Ala Val Ile Thr Gly
' 30

aArg Ala Gly
258

Ala Cys
a5
Ile
50
Gly BAsp
65
Arg

Ser

Met

Thr

<210> §

<211> 1338
<212> DNA
<213>

<400> 5
cggacgcgtg

. ctgtgeccoyg

tgccgeggte

_tgctgtcagt

cagctgececac
ccoctygocotyg

‘ccggaaatga

tcgagictca

. ttecctkgact

ttttttttec

. _tgacatggct

aactgtttec
cetttgeoecee
cecttactet
cttceocegeco
tgaaccagat
cctgcaccca
ttaacgggac

‘ttctcettge

Asp
Trp
Ser
His

Phe

20
Lys Asp

Val Lys

Cys His

Ser

Ser

Pro

Gln Cys
] 40
Ile Arg
55

Leu Thr

70

Thr
85
Arg

Hisg

Asn
100

Mus musculus

ggcgtecccet
ctactgctac
atcaccgagy
atctgggtta
ccectgacte
cecaggettgy
tcactctgaa
cttgtaattg
ttccaagtraa
tttccttgaa
tcteatttce
acaaatagga
actegoeecy |
tcaaagacte
ttgetggtgg
cccccaagea
tctggeccac
cctgaaggaa
tgtggaatat

Cys

Phe

Pro Cys

Ile Cys

aaccgccace
ttctgetget
cttgcgacaa
agagcataag
ggaaagttcc
cgtgtttaag
gtaggaactt
tggcazacaa
cgtttetate
ggaaagtttt
ctgtttatgt
gaataagaqyg
cccocgooceyg
tgatgatect
accecactgag
gcitcatttgy
tggctttcag
cctggceogt
tacatgtectt

Ile

Leu

Gly Gly Gly

Cys Thr
Val

175
Gly

Arg Lys
Pro
a0

Ala

Leu

Gln
105

gcgteceegg
accgctgctg
ggactcteag
gatctgcaca
attttgggag
gacttettte
gaaatgcegac
aqgaatactecg
tttgattttt
gatttttgyga
tttgccttga
gaacaatcty
cecegeectyg
caccttactg
gaggctcaga
ggcagacgtt
ttctgetgtt
ttatetagat
tttetttttt

Met Cys
45
Pro Met
60

Pro Phe

Leu Ala

Lys

gacgceatgyg
ttcacaccge
tgcggaggag
cctatgggec
cggaggatge
aaccggttta
cctecgetge
agaaagaaat
gaagtggett
gagatttata
cattttEgaa
ttgcagaaac
ccecatgogea
tageattgtyg
gagctagcac

gggagegete

taactggtgg
ttgtttaagt
atctgaagct

Cys Ala
Gly Lys
Phe Gly

Cys Leu

Val
Leu

Arg
80
Arg
95 =

gggacccgceg
cegeegdggyga
gecatgtgetg
aagtgggcga
accacaccty
tctgettgge
acaatgtccy
gtEcteccee
ttttbttttt
gaggacttte
tgeccaataac
ttccttttge
gacagacaca
ggtttctaca
tgtacaggbtt
caggaacttt
gaggacaaaa
aaaagacatt
tettttttet

60
120
180
240
300
360
420
480
540
600
660
720
780
840
2060
260
1020
1080
1140



cttccccgec ttgetggtgg acccactgag gaggct caga gagct agcac pgrabragi 200800

t gaaccagat cccccaagca gctcatttgg ggcagacgttgggagcgctc caggaacttt 960
cctgcaccca tctggeccac tggctttcag ttctgetgtt taactggtgg gaggacaaaa 1020

t t aacgggac webgaaeggaa cctggcececgt ttatctagat ttgtttaagt aa b4754080
ttctctttgt tgtggaatat tacatgtctt tttctttttt atctgaagcet tttttttttt 1140 -2
28 Febr ﬁ%ﬁ' tamecm HEIBY02EBORRECTALIZAZ4 A LOAck chifhh tRABE G E CLi, Gt t O
gagacat att 5% IR Eﬁé@?@&ageﬁahgrmgttg%@&tat%w&@gea igacaggagt
catcatt %cg 9 Yt BP0 asat t brerkot ath26@ act taat tdgicka 16e0aaaggt y

t aat gt aaat ggattt ctg at atcctgcc atttgtactg 1320 (gtatcaatat iBsytatgt 1338
<210> 6<210214> 107 <212> PRT <213> Mus Muscul us <400> 6 Met Ay Asp Pro
Arg Cys<Alia R0 Leu Leu Leu Leu Leu Leu Leu Pro 1 5 10 15 Leu Leu Phe Thr
Pro Pros#2a @Iy Asp Ala Ala Val Ile Thr Ay Ala 20 25 30 Cys Asp Lys Asp

Ser. G n°®ys Mgsym@aplgy Net Cys Cys Ala Val Ser 35 40 45 lie Trp Val Lys
Ser ||e4% Jle Cys Thr Pro Net Gy Gn Val Gy 50 55 60 Asp Ser Cys His
Pro Leugelhg, Ang, Lys Mal .Prqo.Phe Trp Ay Arg 65 70 75 80 Met His His
~ Thr Cys iPro Cys Leu Rro® gligﬁoﬁ% LE‘éS‘eNI@uﬂ‘ﬁ“ B8 695 Ser Phe
Asn. Ar g.eBhg=d bBe Qps ﬂ:&uPz‘M a1 /Gy Lys, A%Q@al Ile Thr Gly ala
20 25 ‘
Cys Asp I;ys_ Asp Ser Gln Cys Gly Gly Gly Met Cys Cys ija Val ser
S 40 45
Ile 'é‘gp Val Lys Ser Ile Arg Ile Cys Thr Pro Met Gly Gln val Gly
55 60
.::p Ser Cys His Pro Leu Thr Arg Lys Val Pro Phe Trp Gly Arg Avg
) . 70 75
~Met His Hig Thr Cys Pro Cys Leu Pro Gly Leu Ala Cys Leu Arg g‘gr
85 90 o '
Ser Phe Asn Arg Phe Ile Cys Leu Ala Arg Lys -
100 105






