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The present invention relates generally to nmethods, conp8fFebians2gosd assays
using Bv8, a 5 protein with mtogenic activities. BACKGROUND OF THE

I NVENTI ON Endot helial Cells The local m croenvironfrent profoundly affects

t he phenot yas,a@ekegr oW h properties of vascul ar endot hel igghfgids4 N a

ti ssue- or organ-specific manner, but the nature of the Ioca{ IO'
instructive signals is largely unknown. There is conpelling evidence that
the vascul ar engatiiRiird A@Iﬁ%ﬂnfﬁfﬂ&fﬁﬁmlﬁﬁrﬁﬁ@tﬂ?@!&@’@rhﬂﬂfam lies of
endot hel-ial cell specific growmh factors are essential for enbryonic

devel opnent and for angi ogenesis in a variety of physiological and

pat hol ogi cal circunstances (FerFBLRBOAMHEANVENIION Nat ure Medi ci ne,

5: 1359- 1364 ( 1999). o, (Y IRl ronuel il HAS; b G NG pRindROd 9%, o 8000 « There
is also strong evi ence or a i Ssue- spec ki gu at1on: of
endot hel § al pretsin|withirdipgsnig p&iviigdd growth (Aird et al., L Cell Biol.,
M.1117-1124 (1997) St ewarga@tGrMiNEeYE TR YWYVIBIrRbN, , 4: 183-192 (1981)).
The nor phol a d functional <characteristics of endothelial cells vary
ext ensi vel y%ﬁ‘@%f erent organs (Simonescu and Simonescu, Cell and

Ti ssue Biol ogy, Tehand micgeSohweny priverdy, aiiBad the wbmetypd 4888)wtp prop@E5-0898) .

Furthernore,,the eﬁa&h@ha@fcei@pﬂl 4 Gabi-on &!% %Jseerw e,mela ebd? rRPLHk &5 aRf loél?W
vessels to an even grea er extent than the t ang i ogeni ¢ factor

tested (Del iPptEmtEsisays s lapggly “Blmowat ﬁmwo‘@wpeli%@" m?iha( ﬂ’é%’f ar cpgathEiel s et
al., Am J. gxﬁ’aﬂlhﬁﬂt@qyseﬂ;&&d 12G8poleld Gun(1k0 OB ¢ndothelREcaiDdpecid @bwihdgtos &oOr this

~influence Ogssen HQ%‘ encna ong1 %:(!8? r:]r}/ehtr 'J”BPE & C?g%nft@lpst r!to %Q/Qggt} 0? 1010%1!:13? and

vascul ature™i's ellev e S eCI |ze strona
pl ays a nmj I@ﬁrﬂmmilcaé CMD@NPIPC&%{F&E&%?“&)NW@OH@M@@E#- 5dﬁ55i Hce g aD<armrbietwor k  of
stimili, whighe B G md@gjt tz%@dJF SIRACE L€ sRBE LALAL: RF QSN Bssud- Jﬂecﬁﬁd' tion

to cell and extr | ] mat r C onents, f L0 erm ne
e ot r S e i of bRerT Bhe oo bt ot Are oo renpioL h Bt ot

endot hel i unf199husevzhende Wiy, dDayuBiobnid: 142 & (tlﬁiﬂ})déﬁht infoyphalogicat har @dotienl ze
factors t ha,; L AL HE B &b 1T QW Bary acqglé]sgél ga‘afoﬁg?ﬁi?ﬁIchtaB}gggv(g{muﬁ;&QQEPc?' i al

cells. In a itron to I necreasing our ment of the
vascul at ur eSimiiesey. Egkand dinas Biglogg U é“iﬁ’ééfWarzFlPPcfﬂagalﬂinaf@rﬁ%%ﬁskppa#é $Peat nent
of 30 condfrth@sreaks i o tapicmioh hstmﬁuiha@robdrﬁanM@ésa@m@ abeehetdng Cells
| mleL :plt g(gr q(x%gf?ﬂéan%?e%pg t I %ﬁg%gesmcl £} cétgrpe%te@ ﬁ)cﬁ‘iar%c nE r%gt%aﬁg%mf% @nﬁi &1@8@' cal

ailments oché’e'éﬂiCé’é]yAm Bathology o i3 H 231901 21§ (ARA%H g Thrawpicopjapbasivin this ipfusncheen t o
‘study how tth@lo&ﬂ g@fuemmr at ﬁs 10%&&:6@@4’&& x%Uuﬁfuae 19 finidn AL H@SH is béle@@mat

signaling 35 cells contr t he . o] ism For exa
endocr i na OBt FENUEEERTE Srvgadr RGO TS En e o R ot TSR RREPEPD
mal f unct i orstimgh,ohick eey wtlid@risob-spchills exclaed promies ircaitibre@deltubr and etatdllelty of

di sordefs. aniz c%mg&erl: £ anb&?ofnéf to%gtglfﬁqxt}é%e%%cw 39 ﬁmE é‘#%q é}oéﬁé]ﬁe g?@!fdl 3t

speci alized for secretion of hornones Inc gona
secreting 'PUSHUBIBIBRET Leydi g cell of testis), estrogen (theca interna
cell - of ovari anTheldeCik @ pwedtineed 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 tigsue. -
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 hommones can lead to a

variety of disorders.

-1-




‘progesterone (corpus luteumcell of ruptured ovarian fo?8 Febreary 20061 e t here
are a variety of. treatments in the nmedical field which utilize exogenous
adm ni stration of testosterone, estrogen 5 and progesterone, there remains -
a need to rQ@MsRbeoet he cells which produce these hornones. xhar, :igejl

- speci alized for hornone secretion include the cells of the adrér dland
and the cells of the digestive system For exarrpl e, cells of the adrenal

gl and secrete ep|nephrlne nore i ne r oi r amAes

"mi neral ocorti coi s agﬂ‘Ef‘aBFeL‘i‘c@EOSW @i ﬁgma‘“’s ) e i cul ar Pﬁf%ge%stse%g& ortl sol
whi ch is presteashei (Leydie cebdrdfestisf esth:geradme:ma:htegﬂaawu efndvagikn Eqilicle)) and
influences the neta f VPSS onCR) | Swik ddie . diogski g system
“include tho§&® eé?mfl%gmrpu%r%%eag% rﬁ réde%:raglt e nsh lin. Insulinis les'ecret ed
by the isl etlsatrma‘ntsl_iam@enmsﬁ%wuplsufé@@mqﬂws aflgpnistratipn ofEBIgTHEPIC s FREaFen

car bohydrsat Efd V%%;@ﬁé{'t)ﬂenth[aé a8 a n&dq@ﬁgﬁﬁ% QRN hiaNSodued ¥hés® horbnetli abet es

~mel Litus, here is still a need for efficient treatmen?ﬁs
di sorders such oQthefi egbetredialized %bhormﬁsrs%%'@s ingladg e &5ls of thgpdrepgl ely I?“1‘<‘;11nd

respirat or y gt o iRCAibtEE SO O BbibxarBilé] QEIRIE e MEEDAE adcter, epindBirigast ri n,
secretin, chol ecystokinin, xgl ucagon and bonb 5| nt & (g are nun Sr Otgf
di seases andoEREBRRS Wda¥Ey B *ﬁo’?‘w«’:fﬁg""éé"c? eti'hg cerT's

particul ar shenuok dageniiccemddivhiel lséﬂrodﬁ@hlxs mmcbmmofethd@drcnahelangl @zﬁds’mhl t

- woul d, therefore, n v f Iy
af fecti n‘t@ SL}EH‘?“&%&%[‘H qmﬁ - ‘?fb‘ﬁ“% e lgapceg Hﬂ fﬁ‘e {L ‘;@&ﬁ%ﬁq %’%‘gl&fg élccdf%owt h

factors woulpghcless Marthuae@béte insgio] gnshilgyis @pragﬁbssihhglear?ﬂhq“@aw ﬁ*@jl iggseaEddrs 20

associ ated .t %taﬁé’l%px o?@ilr{:ohyé?ggss ’Insfilrl}f*s §0F inl itQRb X 2@ chbibitoh Blibe@E Mllitus,

candi dat es use diagnosis and treatment of such diseases. Bv8 Bv8 is
a smal | probeveert ek Wessill o iegd el AiFionis israimoad o disrderre sk ioh dalEE ot YBils of
the frog B‘R@Rfoﬂz@ of HidrLO8TE Be %M%d ﬁ&ﬁlr@ttyry&{act ifdiide sérotoffhadnb@eml, sondalehtati§9- 196
(1999)). Bv8 shows greater t han 40%|dent|ty with MT-1, a snmall protein
from bl ddk wekBaseeE ‘bﬁ{“fl?Féfftm‘?’fé‘s ehereht AGRAPSE Y~ be highly potent in inducing
i ntestinal contragkd a8 nﬁﬁ&bﬂh&hiefseﬂnd&hsord&EB@oduﬁdt thmﬁalmdrﬂiiec:taﬁg cfliz089) ) .
Several mammal i an ho ye been. cl Q human
and have bé@ﬂc"?ﬁo%ﬁo 056 \7@‘10%81@?? f%{? af* <":1nm&hd(‘)mr er (?arﬁ ge‘%ﬂnﬁgf(’@%e '
(Wechsel ber geirated toddientifr EBS/ L @ttos sgbbifically et Big s(ldLQ@ch)tyehachﬂll@e Swtendothetiiran Bv 8
has been sho ot ent | on r ’lﬁ Sdsinl 8lna SARGE NiHES! €,
wieh e Een g irefal Reith i Mol "aﬁgb(“ﬁ%%ss A M ekl g R0 ulig! &
(2001) ) .20TwessfoitedsvigfsudBy@ll yasse atddesridendfaing furth@@rqgrvawmarﬁmseﬁltlﬁélaw@ﬁ@@ﬁ form
reflecting gnjé’:ﬁm&l'i §88ACEQ%s.an al ternatively spliced exon. The'longer form
of human Bv8 I's approximately 78% honol ogous' and 58% i dentical to VRPA,
described i ). S. Patent Application No. 091886, 242. 35 -2 28 February
2006 SUMVARY OF g5 laNWREINDEM dhewdroagiet iohwe fidnDife isikin besachs @ titehferg
identification of novel activiti f Bv8. 8 has been
found to i ndGEE pYBIsFRIMR Ia%ﬁtEl‘t]n”e“éndgf“ﬁ@f“iohlﬂ%é@algg @g%g ‘ﬁ%wws Fival  of
endot helisal naghds i@nsly mh pmmrrpﬁ anearp@mgﬁmma& maAshadersior thds deb tiegn dievmiol ,
herein, Bvg lfllglﬂg g%o(t)enta E:nI al(]:flrigr mz}f pchgr['li;t%gs(&ﬁ'nweltzbgt :HS%EBé e 4&&'%{880](

assays and i’ tent
(1999)). Several mammalian homologucs of Bv8 have been cloned from mouse and human and

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

462:177-181 (1999)).. Like MIT-1, human 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.
s

2.




conditions associated with endothelial cells. In one asipeEthruarg@ops esent
invention 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 eoti de encodi ng By@uviviagVeraraPanaiNgsnof a nedi canent for
enhanci ng survival of endothelial celTs. Tn another aspect, the present
i nvention pr oVl EEseRs dnvgtion\ig bpged tophe) ispiifcationoef rrvelpactivitiel efalReSatln f or
treati ng padisdi8! BYHRE 8&nGoldass HRudipsrd&ion ih alcﬁ{hgﬁﬁ 84115 38 PRlote Suf\vapr €Sent

invention_provides use of Bv8 or a polynucleotide encodi ng Bv8 in the
pr epar at Phrrdgthelial cells qud e prompisranginarpesin s egrriberbinadstad herein, Byd opdeic aspect |

the presailis And\RRHEAAPER Ve G6S iH 28mRberRH Rs@ys AR UMBMEIGRE tr8fmeRRE0dI Ng Bv8
in conbinatjon with VEG- or a poolaeillnucl eotide encoding VEG- in the

pr epar at CoKitions assoriardstesadothdial eyl t aneous, separate, or sequential use

for inducing mpsdelabgest, B ipRBer® fuvEaitdA beldedhse 08Bl Sor HRRARALIL Shéb¥ibyal of
endot hel ha%é/ cells, or inducing angliogenesis. In anot'her aspect, the

pr esent B0 FRPA5HIgH Phreedicnept foppdicine piol Herpianaf prstothelid celisncodi ng Bv8 in

combi nati on Wi BnovieasiREt, thelRbitnuml@abh GvRIRE ASH BOBWEGF a igdtyhiMeotiBE €par ati on
of a nedi canent gpr si mul t anegus, separate,. or sequential "use for treating
‘a ster oF‘H’B&gﬁpﬁ o thesRrEPagtion pipomediqanieni o rhancipg swival ofispdoghelidpls- i nvent i on

provi des use Bf ardtHdy Spad!tBpibeat inkéhtibh Brovide® BRI FEvEMn &fe ;ﬁ\efﬁaﬁﬂi)&af@nt_ for
inhibitin roliferation of endothelial cells, survival o endot hel i al

cells, ofn%‘?} Phylonkeatiag a ptrroidegsnirdssuseeder. t he present invention provides

use of a Bv8 BNiGRPasfectafid piEaht indditiad pRvafes bk SMBVPLERFPRhb MG a
medi canment éjﬁgr SéJTU t aneous, separate, or. sequential use for inhibiting
prol i f er S°PYRE BY® BribfoRrrRaratian ofagngdicament o ipdiicingpngioggaesel i al cel I's, or

angi ogenesi s. Inl hoGRPbYRE, BeARGEnt hSHEH BRRMks LAVSNBIDE: PpENhdesH@ in vitro
met hod for indycing proliferation of endothelial cells, enhancing survival
of endot Fﬂé‘rP‘i!‘lag lﬁ&'@l‘Ps?onl?l‘naF?fdﬁVé‘ihn}jEGﬁrfﬁi B gebraugleotide gigeding | WEOE dmtthet i ng sai d
cel | s "W prigpdttdn O6f & nR@cymieHe | 1610 kil RarRPs0 diathtd3\6B - sedRn@d1 AlsH G B3 , the
present | nvﬁent,l on _prqvi %e{s/ an in vitro-nethod for inhibiting proliferation
of endot Wafemfion gf| @dotheiial icglly, cghanging cuRdYal AT endpihslial (ells, ngyi Bdesiegsi s,

conpri si AigiogeREikacting said cells wth a Bv8 antagonist. 3 28 February 2006
.I'n anot her aspect, the present invention provides a nmethod for identifying
‘a Bv8 ant agonistnother, Eﬁ?ﬁﬁgi g’?r?&?s"*f(td?"c@fé?ﬂ mevidagus B erat eolymielsstided wi t h

Bv8; anderchding] @il dbinibehatidie withi VEGY fa bhoneasi@l btholig iVitGbid g8 i nduced
proliferation of endothelial cells, survival of endothelial cells, or

angi ogen®eragation \pf aymedieansgl foretipdtaneoye fsPETEner FYDHEL B 17 H63WES a et hod
of - i nducitdgideéshic tisfe @lsbddgr ati on. I n one enbodi nent the nethod conpri ses
contacting cells with Bv8 in an .anount effective to induce proliferation
of the cells.nTarathRRpmed MEProsEFtipEtigLRigVidgpuse of 2 BvB antagonist in the

~ preparation of a medicament for inhibiting proliferation of endothelial cells, survival of

- endothelial cells, or angiogenesis. o

In another aspect, the present invention provides 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.

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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contacting the cells with VEG-. |In another enbodi nent t¥eFemuigdooenprises
introducing nucleic acid encoding Bv8 into cells in an anount effective to
i nduce cell proliferation. This 28 February 2006 net hod may further
conprise introducing a nucleic acid encoding VEG- to the cells. In one

enbodi Menf adofiRr B8t the ?regeaﬁ V&R PRRIIESa BB R A RS REL RS B 5&&5@9&, y, the
native s gfe: Bv8 polypeptide is a native human Bv8 pol ypepti de. The
native human By8 pokAREP! dHSITEYorgRIR wiRBtd1Gn@M No aci d sequence of SEQ

IDNO 2 or ty aniaguifhdine IRHYIIUR Rhpal 1b IBndl BA- indule ARBERGHE MOOdI Ment
the native sequence Bv8 conprisés th am no aci d sequence of SEQ ID NO 6.

t he
I n anot hefendptBelia! srlpmesuavival awmdathelipl el preangiogenesitar i n bi nding. I n yet

anot her enbodieitie biSodBYBis) SeprBled: VIR FANGERE B mbBodof MG cepDOdi MENt
the Bv8 is_chineric Bv8. In one enbodinent the cells are endothelial cells,

mor e pr ePREEHION.Slncons; cpfigdiment the rarsaadesqmprisesegontectingcoslla svithhBvic @1 #5 of a

st er oi dogBAline effbdiiel to lithiude brvlifdhfibn TRAILORNThE RRHoBVER! fuftRerPidipides a

met hod of enhancing cell_survival. 1In one enbodi ment "this nmethod conprises
cont act i FRIMACHRS &*@Pg%* Wit NESTln anothar emkodispent thefasthad\cemprises ipepdeeing ur vi val .
The et hpdidi®ytid dAEddRQ BB CélRSn SPMARGE dRptiveRSinalelcsll Wolifdrati¥EGRis | N _anot her
enbodi nent this nethod conprises introducing nucleic acid encodi ng Bv8
into cells in an anmount effective to enhance cell survival. This nethod may
further conprise introducing a nucleic acid encoding VEG-F to the cells. In
one enbodi nment the Bv8 is a native sequence Bv8 pol ypeptide. Preferably,
the native sequenceBv8 pol ypeptide is a native human Bv8 pol ypepti de. The
“native human Bv8 pol ypeptide nmay conprise the am no acid sequence of SEQ
ID NO 2 or the amino acid sequence of SEQ ID NO- 4. In another enbodi nent
the native sequence Bv8 conprises the amno acid sequence of SEQ ID NO 6.
I n anot her enbodi nent theBv8 is heparin binding. The cells are preferably
endot helial cells, nore preferably steroidogenic endothelial cells such as
the cells of a steroidogenic gland. . In a further enbodi nent, the present
invention provides a nethod of treating a mammal for a condition

associ ated with hornone producing tissues. In one enbodi nent the nethod
preferably conprises adm nistering to the manmal a conposition conprising
Bv8 or " an agoni st or antagonist thereof in an anount effective to treat
~the condition. In another enbodinent the nmethod further conprises
‘adm ni stering VEGF or an agoni st or antagonist thereof to the nmanmal. The
mammal is preferably human. In one enbodinment the Bv8 is heparin biding. In
anot her enbodiment the Bv8 is a native sequence Bv8 pol ypepti de.
Preferably, the native sequence Bv8 pol ypeptide is a native human Bv8

pol ypepti de. The native human Bv8 pol ypeptide nmay conprise the anmino acid
sequence of SEQ ID NO 2 or the am no acid sequence of SEQID NGO 4. In
anot her enbodi nent the native sequence Bv8 conprises the am no acid
.sequence of SEQ ID NO 6. In yet a further enbodi nent the invention

- provides a nethod of inhibiting endothelial «cell proliferation. In one

enbodi ment the nethod conpri ses contacting the -4

-3a-




28 February 2006 endothelial cells with a Bv8 ant agoni s28 Febrasry@008nt

- 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 er. I an_ampunt ef f treat the cancer.
" one - SletBdn R FBTLARAR BoduInf Fp R SRR RIS HF L, anot her
enbodi mrent t h& cEnasodingnt ﬁlesﬁvﬁoulaantlmqmnce BB pmmebede @rdﬁmhlymlm t he

present | t roductive
organs i hmé/g?r%dr%grae%%ﬁ‘gg%ngﬁ i nlg uerrlﬁ%rlfla}lﬁg%dé’ge é)ngo {veth né’an ? _
conpr i sepolupiplidd wae commisa tl&/amamaagcsmt@ncetccf SB@IIWN@M o1 the amimmnaitht
effectiv i [ estl cyl ar cancer.
I'n anot hgerqhéehn% Fé‘éﬁ%nt t ?%f%@éhg{@ﬁ%o@gﬁ%?&e n%trl%vsl%gf"eeg&gmr?e% LH1| nduci ng
angi ogenamwing acifl sequerse efrBfHQl MBI 6. lmhnethmmhotlmemm;tﬂ%@asc@abie af:hapargz cells
with Bv8 C I I n.a her
enbodi rrelrjlftnﬁ’in hi 59%5%%3? Bl%gél%n\séigts{hg & gsdgcﬁﬁ% nﬁ] mf%l ceSIélm d e%oar i ng Bv8
into cel P@qunn@nthaﬁw&mch@ieheBer to i nduce angiogenesis. In a further
embodiment . 1 BeoR ERfRmdl HENAIOUPLLAYNGRT B RAO freRlatly SRl MRl
for a. condl tion associated wth excessive, ncon ed
angi ogenesiothelial ﬂellséﬂlvéaethbodlsménstemhbgmgim_ preferably conprises
adm ni steri ng taoﬁlhﬂ&' e%mlszrﬁ%Yea Qéntlglpproglﬁgsnd ﬁ&th&{o%&g n' gﬁ gzﬁeOf in an
anmount effectl ve to treat t di sease er & y human. In
- an even hupnchembodinksotiithie methof econprizss tconactine ghe dells ‘alth@b/&od anfamcegul at i ng
fertilityrdhiit @ ém‘mé@lsurv lva e nﬁﬁi@@ herr ng Lta tﬁlgnﬁgwls tl:le met hod
preferably conprises m ni st ering ant agonl St t in an
amount eVEGEtIngeothes embgumatt ¢hig rezrctilpd cqngpnsetsnntaodg@mg thucleis achbencebpidvd t he

inventio ner, Bv8
and 1 nst Py g peB kL & Al A R bR e B T ons ar e
for usimgodurag Bpgeleipadi¢ eweding ¥BGHId thoeellshat i s associated with hornone
produci ng endgt el C r S not her
Bbod: gt ¢ G cpbdimEhaBl Bus B ELANENtoch sl BepddeS Plfrnlf o

hor none- ehéipesrdesrceliiSnobuentide fs anatereirahan By mﬂiﬁ@eﬁtrrbo'ﬂﬁlermnve hlhmnr&tShod
conpris 8nik t I §ty to the
rragrpral |e$101an arm%%[ &ﬁr}PPge fﬁ:éve Otgéq(% ?&g&cg r(l)g%gt er o %o%n%%g% aglﬁldent

di sor derseqwenes «frZHQ 1D NRe 4ndarprather gntmdimentithe naﬁﬁ'hesqusn@lmmnmm tikependent
di sor der erably
Sel oot od" i pa e B YBOADARYY, dafbipe ShBlyim e ) padd AL

- hyper pl a5| a, Thefoshs ark iproferably endgthieligtwelis; aoreprefermblirsbuyedogenie padnttediel t unor s,

~ precoci olfs &U@%tﬁé’cell%ﬁfﬂ&m& Hc%mﬂdsyndr one, adrenal -hypopl asi a

congenita, and hypogonadot ropi c pogonadl sm
_ In a further embodiment, the present invention provides a method of treating a

marnmal for a condition assoclated with hormone producing tissues. In one embodiment the
method preferably comprises administering to the mammal a composition comprising Bv8 or
an agonist or antagonist thereof in an amount effective to treat the condition. In another
-embodiment the method further 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-




I n anot her aspect the invention provides an article of 2%RdbrastyB06s
conprising a container, a 5 Bv8 antagonist and instructions for using the
Bv8 antagonist. In one enbodinent the instructions are for using the Bv8
antagoni st to treat cancer, preferably testicular cancer. In another

enbodi .ma@ﬁdo ﬁalicgﬁt\{i{:ﬁ%ﬁ&%ﬁg&ﬁm Euoz[n aﬂﬁ)hﬁge&te&ﬁe %V@}ugir%&%@g%fgr%u tnc.) regul ate
fertility. Another aspect of "the 1 nvention providées a od 1 or
identifying alBegtihdethyosinbedibent thopiesent inventian pacvided at metbahpbusatingyi t h BvS,
det er mi nij : f - Of : , i iscal ivity and
dent |y acon coll ipBhei o 48 i 0 SREHAP pRd Y R e BB SR VoY T
one enbodvmises adnBuistering aRy§rantagorist ih de ampint effedtiye ta weat tisi doinder.dmood t he
ability . ol ; i I | i at | I ot her
enbodi rreE‘I“lf‘gﬂ'%?}%géeﬁ‘{aié%&ékﬁ@“?%luggée@tg’%‘tf°?’g°§gg{‘/ a‘u“’?@"gielr?tﬁug‘%?‘tg’#tgﬁe cagPerdy " abi 1 ty
of Bv8 t testimubwreanecrendot hel i al cel | survival. BRI EF DESCRI PTION OF THE

DRAW NGS 15 Fj ' of a cDNA
encodi ng a huhngérl:lw%%/eéﬂﬁg&n%ﬁggggf%% ggédéggg%gﬁgﬁpﬁgth%gﬁ?r%%é@ g%etljvl)fmderl i ned
aré the Pegenrpdygiveaireanhdn p awppwenl,iprefergblymthumgndngine gmbodimerg thehingtbok 2 shows

the am neyfisth SEASHAE (SEQnlddod0 Bl i WIADLGYE
pol ypepti%@ﬂass deri v_g-g@faromt ag"‘%%’?% sequé%e 0 A%E gpél\?%%%th% putative
'signal sewaenEee cpacer iy grefuhly fegfisdlandanegni no aci ds 1 through 21. Figure 3
shows the nucieoljmle SRAHARGE tleSHiesdnP Nt i a9tk
alternatively spliced version of_'&??\e{l Humﬂ%\?g&hoﬁm oguhga %?isnggcp;j%sent ed in
© bol d f ontngigenesignkeqne; grdgdimeat, thie meded cowprisen fontasting eddlsovith Bes dtart and
- stop oot Eirtiiete SuRRONRiIRsRAN Rl UnBEGHERCH rlgﬁ% g) of a
human Bv8 honol ogue 25 po%ﬁ%l_eptlsde‘as0 e# ?I\?g %g’mﬁ%shggg%ddg%_ ssgsquence of
SEQ | D Nofrodycingj gyglcic Bcid hengading Bwdu slte sellddn smqemeine (fREYel © M@uch) of a
mouse Bvghpppieaue. Also presented in bold font and underlined are the
positions of the respective start and stop codons.. Figure 6 shows the
amno acid sebjuedthel sEbpdimenChe gyesent inventions eraBidss homehotyef tpasing pept | de as
- derived f5amhithe: &AGkBYaSGMEN &Eesé@uh?a% or\rﬁncoﬁgolﬁd%déig chesi VS an
~alignrment of the nouse and human Bv8 honol ogues. A potent at
hepar i n- #lerrbagimeninthe mefhed pestesebly pemprised aimivisteringhioghelmaminal B8 eiotn pr esent
in an al {RrBakd WRle¥nistSRLbOSH Al AARG! Eflctive 10CHIP URCd; mnﬁ* igrormol ogues
~are appr oggi mat el ygg%lgﬁ) identical. Figur etl‘éc shg)msﬂ%ndlge:a%gﬁﬂrrent 0 §t1 e am no
‘aci d seqrelsebly bgmathynan Bv8 and EG VEGF. Human Bv8 is approximately 60%

identical to RuiRRnEFNESEbodinedt HBYERn onmfi‘ﬁ&@ ré.ri'mmoﬁfof

Al e on
sanpl es reveal ed a single transcript of ‘approxinmately T. . EXpression
was Vi siiBlagnammalelntang embpdimenitthe wammplds bumars The eethad preiredly edoepriges t he

051 020805 B LRgo 5 AR ontl AL B Bk Ot B e RIRE P yi s of
expressi on oflnpytll ﬁﬁthpwpﬁggén@n@n nrefiides pm antiple o€ maByictag peraisingrk can be
seen in dRGinBeALE aidsthiRtidl ol BRE iR BB B onk G odithhe il inst¥®ns 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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expression is only visible in the testis (Fig. JOB). |n2aédbiuagmo0s snal |l er
band of 0.8 Icb is also visible inrat testis. 5 Figures | TAand | | B
show that Bv8 i nduces proI iferation of endothelial-cells. Fig. 11A shows
t hat adm ”WJ%% gg Bv8 at concentrations of 1, 10 andpg ? Creases
proliferation o ovi ne adrenal corti cal caplllary endotﬁe ia (A ) cells
conpared to untreated controls ("C'). Simlarly, Fig. 11B indicates that

Bv8 at all three conce tions increa pr 1asgoweggl , brain
capi | | ary eweferbly sfh ﬁ""efﬁloij't:I S288% Conm‘%i“% i lefpz) {93 n‘iﬁalu‘&@méﬂo}qnp l'eds than

that i nducestud) yna\izGEn, al@oget \uepfn;dent PR @ECOERUS PRSI Mﬁ%&‘“‘“’ﬁ%"g fr%ﬂ‘if?fé% |
- endot hel i al ena{ flyp éﬂs}é'cg nita, agehﬂﬁg‘goﬂegloﬁwab&ﬁismn medi a containing 5 or

25 nM BvS, ovi ne brain capill ce Wer.e fter
i ncubation i n Z%EF‘E‘EE apeotie Disapo éja %1%/{%? %éma%ufacmrc?g% r3%1 gé‘lsn%?rlﬂrcgef fect,

with fewer p,@paRbatiagd Behtwnploestihe Bydcutgonise 1 obel cohpdigent e distioN wi t h

both BvS and Mo dedt LY LARBLY YiestibiliUbfeed 3 168 avlert hat Bv8
i ncreased |a’f‘itéf§'t“f1%| Al B‘éé;ﬁq%%tbgi%yto ortrra%hl (;n'pl nt eestlest s of nude mce.

Fol | owi ng iempeiihdnbthe whtructions 4f%f°b#51%“l§§"§v?"ttar$°‘33é"rf&g}lfafeaf?m ctors, expressing
either LacZ, VEG e EpedEEme ifentlBy &;ovﬂas 4 nethehie idemifying « v stidgonibtdy

vascul ar proliferatiqon was ob er (8= 1.1 nd of 20EAlI LED
DESCRI PTI OPTEtipHE SPREEE RS Rﬁ;ﬁgﬂ% b ca‘%flﬁﬁcl ctﬁlrh})err:&b%wecsls gefl ned

ot her wiige, bicgghaiachiity anddestientn afntaeontstawhpse LBSdPRscipr L G M reani ng

as co;rrmnl %’:m Q nqg&tacsi\:g)g e AMREis %en@ﬁc@'b@aifsym}ﬁlkihdd ofi the itney af BVE{ o sitiukte. this
i nventi on belongs

oblology
~and Mol eculea¢0tPBllft§ F%‘g“}iﬂl‘f’r‘i%ﬁ‘o'ég“ améwr C\W?’P‘gVe’&a ga%?hﬁ%ms%ﬁe T 1(PI\W 115
- Sanbr ook  elos Ak epilid/ol BEU @EmdE @ity Al Labet at ory Manual , Ool d Spri ngs

Har bor Press (Cold Spri ngmwgmﬁﬂ?ﬁ?&%ﬁ%gmwﬁggposes of the present
5 are defin

i-nvention, the follow ng rein, the terns

"Bv8" anid "Bv8. Figpellypeys thewtotighistahenst SERSEND Y & %ﬁ%ﬁ@é"&“ﬁ g2 By o

native seqygRgs.BY 3% BNSpr¥alidaantsid foRned GlabiRsdiat ﬂB\pSsmoaacﬁ’theGéSPmN@*m S
defined herein. Optionally, the Bv8 is not associated with native

- gl ycosyl at |36‘f‘15t°1"‘l%‘frisve gl ycosyl ation" refers to the car bohgdrat e noieties
that are coval emiguy ativachedniho aB@SﬁQ\m‘em(SEQ DNy Dl @ P hE YA Esh cel | s,

particular 'd,vé gai?uﬁega% d&8)eh for ﬁ,c\émlfgf}edusmb 5t SHPBUCEA . i NpuRaieiighal sBpeoedi ngl y,

‘human Bv8 in a non-human cell is an exanple of Bv8 that may "not
be asso¥i atcenipuied of aminciacies lgﬂ"?‘tgégyl ati on "  Sometimes the Bv8 5}/ not be
gl ycosyl at ed at F@lu}e, 3 @owis Nhd helecdiB eseqvdesree(SEQ IDSNQr adecedDNA eRgling an

prokaryotes 0 Gan A5 0 that vgncades:s a Bv8
,]terﬁastgﬁéfsiﬂmé)w c?\l\//(!}{jt fil Sl al&gdh ?ﬁﬂowl §lés B]té%nsuch DNA or RNA and

remains stainﬂgﬂirbémq@hcmeﬂtlcnsQfﬁﬂéqSP§¥‘fe|SH’éé?f]t oRYMPYi zation -6 28 February
2006 WD 03/ 02089%11?931/5%@2}{@2%5;70%&&9@1&&@Q$E:"Q HNRIOL 8) afradatrer Brthmddgout 10

Snucleot]des | grdi e ki BISne SRR 45388 3@ § hose whi ch
Figure 5 shows the nucleotide sequence (SEQ ID NO: 5) of a mouse Bv8 homolopue. 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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(1) enmploy lowionic strength and high tenperature for 2%Bébrogy 2006
exanple, 0.15 M NaCl/Q 015 Msodiumcitrate/ 0. 1% NaDodS9 at 50C, or (2)
use during hybridization a denaturing agent such as fonnam de, for
exanpl e, 5Qp (yehgssol ) forrnam de with 0.1% bovine serum g 99/%7(;7 % 5
Fi eol 1 /0. 1% pol yvi ni ypyrrol i done/ 50 mM sodi um phosphat e buf 6.5
with 750 mM Nad , 75 nmMVvi sodiumcitrate at 42C. Nucl ei c aci d i's operabl y
| inked when it is 2s ?(?ed '81'81%‘311 %Jo%%ﬁl%@%l sgs%f@;drégﬁ f@vﬂntthe Q%Elgﬂ

nucl ei ¢ acid sedtfee. ™ AuCl el c aci tgﬁ ély i nked with anot her
nucl ei ¢ acire. Seeqwenckys qxnfeﬁlove%ltbéﬁe%t}itﬁethﬁétmil * Haipssaliedpibsiedth PR a

particul ar Jﬁﬂ%ésm{?r DNEJ $ilble Thins BB FiBE 08RNE, daymaxﬂammtwdﬁdwebls Knoskee i n 't he
art. For exanp for a presequence or a secretory |eader is oper abl y
linked to DI\%@?’&I‘”%?“BOI ypeptide if it is expressed as a preprotein that
participmtes inFiges 1 seardetiBohowothattvé ingotey pefifiatie: ofanfsieirbecdls- Big- Bidhancer

I's operabl yhows”t'ﬁ&%&ig @ati%x?gfﬁ‘& a?@é?;l:k%ﬁl&%nd éf i 10 addfshe61 fncrtaala@ dl@diléiﬁﬁ bption of
the sequence, aTb ;

osome_bi ndi ng_ sit LRdi ng
sequence i fboyine |a§erﬁb§q“t‘qab?i’§ﬂf‘“§6“d8§’g'tab % |°Ielst %’F@arfc}’ é’n’?%‘ cﬁnt‘ &e% 'Sal ly,
"operably |dinked’ rigeabsndidet thiBve hellBée secuenossingesagrolifenketooegne
conti guous ,and, S t, dbS BUET: 1esCRM h-DHAMSA by N
readi ng pha¥d" CW\/\E\?QE ?nab ﬁ'cﬁsgsépmﬁfg%{mﬁlout?c{u ea\‘/}g {0 be conti guous.” Linking is
acconpl i&he@V7by |igati on at convenient restriction sites. |If such sites do
not exist, then gynt helhdsQhat BENHEHEE! dndhcliAdaPaviSalOFolldwiigtihabaios insed i n

accord vmth conventional pr ice. Ve . sequenc Bv8" rise

" pol ypept i deMHEAFRGPPRE ‘ga?ﬁé"%/ghi'gngewﬁr P%‘“Se glﬁa%sceus %er%fgﬁﬁrél%eig ?r om
nature, reganghtessn of BASSorSHEE@T. Préepdr iGoshowdthu synengialid sfcts suéee Bvs .
can have t h?pt&@ Qs y}?rgs!eﬂj[ i %ﬂ%ﬁ%%ﬁm@lta RabMLA WY, BEVENhN Y BE MR iB¥Eher MU i ne .
BvS, or BvgrfTom an manmal i an speci es. For exanple a full-length
native $equedigidudiyiman Bv8 am no acid sequence is shown in Figure 2 (SEQ ID
NO 2). A secondrlguuzl 13- dheRgihk Matiiceses equenteapilaRiborBusdn ii S sd3owwf iude Fi gur e
4: (SEQ 1D NO nce S fbe 0F taigrat i ve
splicing 2576 %ﬁ“‘é%’ﬁ]cft Oﬁi}téﬂgsr%f%%ugose “g%c?gﬁlg‘ﬁuah%lc{oﬁ el’{g%ss%% ) gTa \?(')mal n.
Thus -t he nak@ \V@Gﬁ,etqﬁeh@emn@mmlmgstlcva@uhmfﬂéefﬁ@Pé?a%‘é’éf’uf‘@Hé‘eBY redfidbwn in
Figure 2 (SEQADP NO 2) conprises a heparin binding domain, while the

nati ve sequence Bv8 deﬁi égg 15 d not. A native
‘sequencé? mouse BvS &% E qugﬁ@f?%ﬁ&%%%ﬁﬂﬁﬁoﬁ% (SEQ ID NO 6).
Human and Tonuri ne BvBefatmmences are al so discl osed, for exanmple, in

VWechsel berger et ]?el gdegge)glgﬁenln%ta becnmQy 8 %cidhbds tlx%{]s uée;ligar%)l)lav@ﬂﬁ shhe Rdenig . (Mol _
Pharm 59: 692- 69 native se ed from

an i sola
nature or CHIFOBBOPY Eﬂtﬂl@é@ﬁd byyong BB ‘“glﬁd‘f tde WQ&?‘P] f11l"fé‘f“i€?:t‘°}1r§?}11ﬁ‘égs %T‘Fe term
"native s eqsu,,e Eﬁ@le&a{ 8/'al'$ pRBbiaiyoplcyobeigp HpasEeslan Bblgpalddyd ok Sty Bngpnpr epr o,
pro and %w Y eoqr a Q?QdSatn{byogF ?fta?dﬂf(];)lgcgtps C?mm%sfﬁl,abgl%{] WJQ‘JJ ué’l @918 'éf:] ﬂggg

vari ant t na suc own in
Figure 4 (SE@erHNO(CW) ﬁprmﬂ@mﬁl@[‘t Wal%?) ockoumrippgs af Fhéllﬂl‘ff‘ém(f&‘r"Fﬁth’stheA

preferred Séllaagétg&sgﬁqbﬁ@@%@y8 is a fuI | -1 ength native sequence human Bv-8
as shown in Figure 2 rua 2006 %3/ 0%9892
CII'C AT) e}%

PCTI US02/ 27571 "BV&° ’r"“’n"“aH‘F é“““msaNSéfS 2%“8| Byt I%?BF’ Gcthive ar%vs§d es
havi ng an akfen® @bvakegeouedv8eBy8 variants, and chimeric BVB each of which is dcﬁned 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-




which differs fromthe sequence of a native sequence Bvgs pebryagooee, such
as those shown in Figs. 2, 4 and 6 (SEQ ID NGs: 2, 4 and 6) for human and
murine Bv8, by virtue -oj an insertion, deletion, _nodification and/or
substitutign of one or More am no acid residues within th LVESequence.
5.Bv8 vari gﬁ@’“@@%r ally have | ess than 100% sequence ideﬁg?’?)&b%ﬁfﬁ a

nati ve sequence Bv8, such as the human BvS of Fig. 2 (SEQ ID NO 2),
Ordinarily, however, a biologicall ti.ve Bv8.vari.anldiho Id mb@Vv@icRN ami no
aci d sequerméitipiser iagreptgddp 2 %‘bﬁd“‘%ﬁ@éﬁ Srﬁ‘{n%% ag?%&sequeﬁge irden%liﬁ%%svmth t he
ami no aci dseamenee idfc serpatan aigh yerooeue fir ngstBesos tapPss’ PHE Bv8 of

- Fig. 2 (SE%)KI ) NQ, ’ﬁ)‘% yﬁ’ab‘éﬁsﬁﬁpﬁoyc,% 2} €@ 8lring Dpuildizatie damtuengizefierchbl y at

BB fore pref

| east about* ¥ erably at |east .10 about 85%. even.pore
pref er abl y apforhesst farsrrlodofe WRiveD ifroreds iwhté Og)lr/“e %Vrmeenscele%o%lbuglt @east about

95% to 3t keash RReMimSYYeiahdm i sdime pusihere bifreatitt §.5 with 7X08¥RE enent s.

The Bv8 variants incl ude4 .%epti de fragnents of at least 5 am no acids that

Cretain a bi7ordLERR SHEE ALY of the corresponding natjve segq ence BvS

pol ypepti de. BvBudiardoiand eperabls Gnkies whendids Byegd MW@E‘?VS‘@E‘“O \9@1 Mo0he or

more am no _agi.d r%%#g{ggs]a@rngc@gmj@tbcBﬁablw-lim&ﬂwﬁaﬁmhafimvalsiceﬁiq seguendgi t hin, a
e

eic acld I .
ce. Bv8 variants al sa ingl G i where a
d(sjlgla a%(c]ulaar%aﬂgg%aﬁyrﬁ F’l‘ﬂi BﬁQ?m‘: dg@&:y

nati ve 15 BV8™sequ _ _
nunber of awrk mesioasicH b & dE PSS tonally substifufed by

one or {pr g, ARlNQcAGHE ekt dieFor BuBpluPNaht $ BIEYIAP" 2 [§ReredBN BPEhts y

modi fied, for exanple UDSETdob de Okt Wetbs@d APL Ribproteih iR pdcthpatesiniat ur al |y
occurring Oa?f?tl%bhrg%t ﬂ(ﬁ/A %ﬂ/a ﬁ@gg"%‘?‘ﬁg an pger?‘l no agi 1doresico ue 9. Rt 1ﬁqtuce a
non- nat ur alskoyetiog ofLthe atsperdis: mopramestad o cipgeryRPeRRl S5kdy° 2 SWPFiI*Se™a heparin

bi ndi ng doN@d. i m2PsnscBBldE P the BHuRRe; AE b Hoos@tpLemive sitlie ppirabyy linkkd th acedifect to

t he Bv8 sequence | s defined herein. as the p age - Bf, 18N ReAS thek

resi dues i ricquprse gaHﬂPﬁ}i’P’éCds‘“éd‘fj’é’ﬁlﬁcg“?t%%atm]%ﬁ% ?E %%![il)lkcgi?%r W'th the .residues in
t he Bv8|s5sequente scqafitemeia liguil ag cotiewsetpden des24 /b2 Fe_r?fefoﬂﬂi_ﬁfiﬁ”n&ma%"ﬁ%s, i f
necessary, to. l_ggpgl eVE. TS FRX A BB RB 6 @Rt e t6 BRI Bus] d @itni fsyaccoaplibheot

consi der i nd"afy “con§ervati ve substitutions  as part o he SeIUeNGE:
i dentity. Norigatof aiorespiagt FaTictian sitgsn & ey sesgp nf’tneglgtr’ %5 IWg%(ht ens?ons, del eti ons

25 or i NSer i fhsor il atdigcdcandbdaitecBuBtiselpuetse shal | be construed as

af fecting sequer‘lée. i dent icetﬁ(vgorcom?gmlpg%epﬁ&\gma{;yggﬁe@,gﬁi: SaRitdesqupicegy ans f or
the alignnent ar&*WeFS7Fown in the art. One such conput er pragram i s
CALL G- " Ruitdeoved drobyna@enesatrdless of ithmode afEreraRinys THER YT 1°8E %ﬂﬂh user
docunent at i Q. b o108 1l kdy@FccSt BB IICoR YA G MtmaOiEvE,ceyrinds hi an Gvd fom BC,

20559, where it is registered under LS A Begist Bad ek Nea
TXU510087. Spr mamgpiefePies gy g e"r’?ﬁ’lpgcau{ﬁjlé?l %t%lwls%%pti de corrprli si ggs

ful | -1 engt hseByeay shoneindizumer GEQ GONEE Hs Atseopd Bl gl ad s s PaaRrP
~ heterol ogous pol %{&%@1}4 d@Eq THROEH MRk firo BBenBBaN r@sulivf the alg@msr gllibiys Shar e
1 0

at | east oné ogi cal property in conmop W th naturall [ Bge Bv8. An
exanpl e2df of ae FopEel ReREE %“@éﬁle@“@m@ﬁ%‘%ﬁ’gt t}f“? %héepﬁaﬁ‘gﬁgqu?ngg}é%g for

purificati ophRuERRS RS scqhRet Beliowahh Pk ¢ (BUE@ IPrdlOe gLbwnriises 4 hEragn binding

i mmunoadhesi n. . 35 .The terns "epi = G W@g}@g@;l@&fo@ir@tr@ﬁ%s to a
chineric p OTICS?BB‘pf"}“ﬁ e“ec%ﬁ%erﬁe “,e?]cg ﬁ%@%xf}@ﬁgﬂﬁf t%, a'"ta ?Bg%rz)gf)t i’é[de;n.ang'he tag
pol ypept i desshascesnmerghvd enjicifedsseasnisridHioye “’aﬁglé'bpt(%%% = ‘February 2006
VO 03/ 020892, RETH SN :2ks 3@ hs0P@RIRS (dMtkkplafin Antisbibelyeroanl HEEHAUE: yet is
| shor‘t_ elg 8Ug462231l,7l '/(':—?8 1'[ (Pg%tg)) |31£ | LCll gt' a1,6(‘1§101r.]9ﬁam'1. @SEJZTG% ‘(:‘QOW))t. réuch native scquence Bv8 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).




bi ol ogi cal activity of the Bv8. The tag pol ypeptide pr efzglpabﬂuﬁryg)otsal rly
uni que so that the anti body against it does not substantially cross-react
wi th other epitopes. Suitable tag pol ypeptides generalliy have at |east six-
arni no aci Qyé gséHses and usual ly between about 8-50 am no ﬁgﬁ(,g,ﬁggues 5
(preferably between about 9-30 residues). Preferred are poly-histidine
sequences, which bind ni6kle, allow ng isolation of the tagged protein by -
Ni - NTA chr omat og a%/alﬁﬁo @id %gddnéecOn
1-7:571-574 (199%‘5ag)p"‘“}[‘“"|{EIS R e Tl hee hgufé?f ed froma
M sour ce orwlhfénsitf&@ér@mﬁheéﬁfalﬁ@ﬁ of ARPLUYCSEHFISE ﬁ‘é‘?’rﬂ‘ﬂYB‘?‘pt‘é‘f‘yﬂ{Caﬁ‘u%Et C'cse‘?ne 0d¥*and

- puni fied. BUEL bfd @@E@@ND& 284J£18t6ﬁﬁ£ha{ahyndfnmﬁealmxf8 ot her of #0nydioy depiondes or
peptides. "Supstanti (ﬁ ?{bé 1tutl}on of on%f)r’ m:F?%Ql%o gé&sxﬁ&@@vﬂﬂ&%na%se@fe@eer abl'y

| ess than ABWLHCAPg NG han about 1% even nore
preferatsl y Bx@&ﬁndntaegmeabmhﬁve @sss%n 1%étSCq“@F@ﬂ@Fl‘éim“PaI“é%"§ sthgie S theh & 19

~contami nati.on wit B o5Nes 2%@5{% feNoer gt er&iémly @@%talbadldgycawceve Psottn i neans
a COFT'pOSItIOI’] conpri st ng

east a 90 teln, .
based on t d’t’iﬁlhavveﬁingﬁ‘fnoéf‘d P‘T‘ﬂée“@b}%]b%tq At hout é@/b grglr“aﬁ Seé‘?enfe :d%%wﬂ%%uffé 95% by
viei ght , rmra@nml{@ldge@fmeé abd yatedlly logastng Be® sich @so%fb!ylamév@mﬁg SVEEQ HHie:
pref erabl yﬁ% difffFe‘gﬁo’ha‘%a& ubau%% QMrc fgmiy at fesud Sk sadil é’verhﬁﬁf@ﬁﬁfé@a@ St lefdt ot ein

means a co east’ about 99% b ¢ %tp%o} ein,
‘based ol t cfbatt 53k g'mm@# Ptﬁﬁ‘éﬂb oﬁ‘rffe%la'f’qub?% ik i ‘“C'ééﬁ'ihlpé wote Pt 18T 8%t es or
conpounds tda} | NaYEst Ab&it 99% RS 261l stduenchidahingiic & ingpmeper TheBvfarimet i ve

sequence BY8. These y t_are not. Le ic ity O ic 20
" nol ecul es, 15@&&?8’%‘16”?%3‘5398#:?': Fasg t fRF 3R [LtdL el 9%{?§gt§%‘tan{fg$€m st"

i s used in dohesphtdogdest: serse, Bwémsblmpmlﬁudésg aﬁyﬂtﬁrﬁis@ee@l”éﬁ Brarolgpical 1y  or
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sequence Vagyk afdisi 84 optiakally eibBit&engd anpephiredesino pebriides , Bmalinisalsgant c

nol ecul es, etc t.b i Ly, ik S 2 @ hhshs of a
Bv8 pol ypeptS Cc?éa"?ﬁ‘ng/mg‘!\lﬁ‘d’r@lé%x Co n%’%glt%%&t OXW% %&Q@ ﬁjtetsaﬁn'?lladcﬂ{r/\ﬁzﬁ,{tgh a Céndl dat e

agoni st or ambagelivr st mefliag ol Eigprgid TW%%@&?WW@%P%%‘F&W’@“E ERERYE i n one
or mor e bi 0boglaaks n@agt;érﬁ[ﬂntséﬁl&pﬂﬁlbfﬁﬁinlgﬁor@a%ﬁom ated with the Bv8 pol ypepti de.

"Active! or "actjvit Roses her el efieks. 0t Uk sd nefi, BV8
‘which rétain a B?Tfﬂnf\;"d‘?“(‘: Eicldai;ﬁcﬂlf%Fl an'y n%{ﬁlﬁ%s optloé]}illﬁg% qltugn L%d@%%ﬁé&% ve or

nat ur al | y- oecti piregtaBY&, anikvercal wsidi@g i fh 04@91“@: aiquenge theivdre yleplepleyish they g

bi ol ogi cal fuRGE LA, K& geg\ﬁﬁce' ol nghﬁl YheQE u§¥césrﬂdh %@cﬂdﬁ)ﬂg %@HS@QSM‘“@ tohative
or naturally occurTing Mother than the abil to iriduce g?%oductlon

of an anti bisdipve hyarimtm i%fFFe%fﬁ‘Eci“Ej’éﬁidE“t'@pi‘“tdé‘Bté’mﬁ %sa%ﬁf’“f)emgverf
nat ural | y- o&Gidftiof mg scipveBceal htigN Nofid ¢N- i, @btedndal, 'br alts‘:tnathcyamfdeksons o the

bility,t d z ucn i\
ability,to in ugl ns moﬂB ch%%EeIBQQS%Len%‘QﬁPBA &le)ﬂedaﬁ%ﬂﬁﬁh % @cniﬁé ggﬂ)‘rc

epi topeﬂ)os%1 8% Tve or y-occurri ‘g 'b
i.ol ogi cal thmﬁqmyehdemmdwe@wt‘?fmmé@m n e RlsAmEil frR we \9’8’“"‘6}*1"@% (9“5?‘% Bvg"

~or an  agonigatyuRf pBuss RaNeN2, a\éﬁoﬂa@lby @@&Eﬂetﬂlleht: hatbice Xk ekt Sle®fvith gt €S an ;
ef fector functl on of native _sequence. l % $r| NCi p‘g{: ggﬁ ctor function
TRRRSE

of Bv8 is itesumenatpn jn thg Witpdniiaise &OPWI“P? JPEigh "L iury 2006
_V\D .03/ 02081%%13@1@3_ LM/SZCZ&)}QWM Registration No. TXU510087.

- 30 A “chimeric Bv8” molecule is a polypeptide comprising full-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




endot helial cells. Even nore preferably, the biol ogi cal 2&€tbrehtyy2006 t he
ability to induce proliferation in capillary endothelial cells, preferably
steroidogenic cells, within endocrine glands. A further effector function
of Bv8 is w(soﬁlabgghty to induce angl ogenesi s. "Biol ogi cal PRTAREY %71 when
-used in conjunction with "Bv8" or "isolated Bv8" or an 5 "agonist"” of Bv8,
rreans havi ng an effector or antigenic function or activity that is directly
i ndi rect sed ar .perf.ar Y. i whet b inits
natl ve or G%ar'fétt‘ﬁ}‘ a@ér?flg?ar?abtelngﬁ nyé? Q‘%cte}grJau ggﬁgﬁggﬁgg%é%o{u e eﬁﬁri%ncerrent
of prol i f ebiatogion aofwt:emﬁibet B8 Th tag Ay psptidp B TbLY isaithe FHB s‘bﬁ‘ataWFgﬁnﬂ %nesi s.
" Bvg r eceptdgarmst il ®efndRbasHbE chos-dhi mﬂl cB&éSeﬂﬁb;ﬁdeStﬁlﬁlﬂb mmemmgmmm he

bi ol ogi cal ‘properties of B rm " ant e ed in
the br oadeélf"csaéﬂ‘éaét Shdm LRI ‘le%‘é‘ﬁ o] ‘63\%]9’ beﬁ”em Loupg)é(r)] El{r?a!ﬁ:gh he§1d'!rl?§rrur| ne)

and humani z@d"er@mymalw@anadbmamtiom@ﬂueﬂ (Frafferted cfongply-listiding emq%esm%% %@ﬁ
anti bodi es) . .| OLg %{g?},mﬂ(}{}h%&k otelmaw N-ﬁ’@ﬁ@lﬁrﬁﬁuﬁog@?}ﬁy £ Qcte@Rd (Re, Bz,

bi speci fic an ant | body ragnents so long as they exhibit the
desired bi dlidey e I‘&WI’\W 574899 Rntl bodi es" (Abs) and "iinrnunogl obul i ns"
(1gs) are gl ycopihQims" Ravi BE thi @asSamepuriBddriret uB sogtrordet e weaced- Wi | e

anti bodi es exhi bjt bindi ecif i Gif ¥rdO B u dﬁ@m f other
" nnnmunogl ob & iFFEmPAE ﬁd@m%'gfcﬁgghn !f) Tu}elgctdan %)(ﬁg!r(éc g%tlfmﬁ T ? ke ol ecul es

that |aldk anolypegids opaisies. | @P’ftﬂyﬂtlaﬁofl%ﬁpém fnerss legsf than evf %rf“ipéfiferﬁ%lassd for

exanpl e, prg lggﬂgdm@rg p\le@yxbiy%@lh& msutt;h@ ebewmﬁz SyEhRyca hnadboit mcr%ea-@ad | evel s
by nyel onas. ve antib nogl obul i ns" are

“usual |y hetPéftffZ’é"tbé’tl?%H‘é‘P Fogut g /‘SF(%W‘B@I“@? F@ ‘3?& éoﬁgeflo[frms 000 dal tons, conposed
of two identi ca|'};sl;dng4m§z p((rh)prmhamer@s aethpbsition corofeining ¢ adest h@av%ﬂ‘%(hﬂ)w‘%ﬁ%‘?fns Each

i 9 ht chai e r%otmn %?sccg ot la&e ﬁtao\f( Mlﬂ 9&?@;10&1&?1}/}31-%%519 Q\fe’%t%‘[ 93%%3!!' \ffel"d@ mokoNd,

whil e the Mt I 1 nkages vari es anon “chai,ns of

di ff er et prqmbrmndgqsb@emﬁi%l @o‘l’%‘ﬁ?és“ﬁnli’aﬁfﬁ PHEZRPY %‘iﬁ?ﬁ ﬁbaﬁeﬁé’ i 7% 1"s0 has
regul arly spagey %B{ogmgdﬁﬁ'lﬁ%t%m&wm&ﬂpd@ndarcmd}ge&u atHastrbire 9% be vaight has. at

one end .a variaple d by a nunber of constant donai ns.
Each |ight °EPaFHR: Wéegoﬁt‘\f‘é%%mﬂgc i c}’éﬁ at one end (VL) and_ a constant

domain at its Bvhésgossd: at heleadmor sppotuiveial heve PReT moghe! BRdAPEE al i gned

with the fif o%grngso&s[]iaﬁﬂ:t sc%ﬁ@'ﬂSOfﬂ&J@emayhﬁ@ydé ghateMot @fded Be sthalighanicchai n
variable ddmain is ali gned wth %Bé‘“ |abI e domai n of -the heavy chain.

“Parti cudlar "HECHES BRI aF‘é%FP‘Hﬁé‘E‘“ 8 eved to forman interface between
the light- and TBOeheamygosiaisnsed arthetidadestionsi ang inclitveany enofepuly Bptivalitlly” ref er s

to the fact tfumaﬁﬂocl hALR, ASELARAS, Bk AT 80l Rudasmibspdiidd it

ext ensi vel y in ence armn‘? and:are used %I ng and
speci fi ci twﬂﬁgoﬂéb}@ﬁﬂmbaﬁﬁf’@?ﬂ aipcluga eritewst 2pihedipy € arﬁ‘ﬁ?ﬁylf‘éﬁ?}lﬁ' J-éz’r?f“ia -

However, t kh‘ﬁnﬂbaarcid%giuladct: Yarlafits BOfati @VEBIS| pylyppGdes, daptide SmmMgaughmlttCulthetcvar i abl e
~donmi ns_of antib i s concentrated 8. Catk&d 235
hyp erv ail',% ab %;hcid%?f 6%?1%18% T,Fo?lf,]ts {)rhan agoms% t ? ﬂvg H&g‘g gt?de%EQ %ﬂ;l c al L‘?r%

e heavy chain varlable
domai ns. THe8nmiveeptiid ghth y woiseragedst ponmtﬂémmst wfleoilgrand preesudiehaidscaiee cal | ed

the f ranEV\Q;rh‘jﬁi £ R%hO% n(oEiR)iol E}gsaﬁlctmrek AR 8Ly aclefRinEm@e H‘}@-p(blyjﬁptmeavy and |ight

82?623882(: Corrpxr&clstgg‘ oro"lilul:tmty for the Ipl’!rposes flerefﬁefgp % tF T A%é) of %38v8 \ﬁnc‘iluratayl 2006 WO

biological and/or an immunological activity of mnative or naturally-occurring BvS, 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 Bv&, 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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PCT/ US02/ 27571 respectively), largely adopti ng a E3- she2g Felambiy@RD0&at i on,
connected by three hypervariable regions, which formloops connecting, and
in sone cases fanning part of, the ji-sheet structure. The hypervariable
regions in gahesRs n are hel d together in close proximtypByuthe-£s and,
with the hypervariable regions fromthe other chain, contribute to the
formati on of the antigen-bi ndi ng site 5 of antibodies (see Kabat et al.
Sequences of Proteins_of | mu wa {ngemhela|th

" Service, NatefpEn CFIESIEV PUREE ple ‘f—g’ 10]J'gﬂ;ﬁﬂhﬁ@lj‘g, a tﬁéﬁm%% HB b

647-669) . Theaguns élainmaehaUmﬂalpWiﬁr@iYeStﬁ@imgFﬂWEﬂ”i‘/é?‘dthH‘l “r“é‘?‘?f“?eyg ?“ﬂs bﬁ%@‘%ﬁb an

- anti body tngﬁqomchgleg}gvﬁ)gﬂtsM@{allﬁdu&aﬁgl@dﬁcs@ffeCtOI’ funct| ons, such as
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t erm "hyper var i aBicbosicdgireRs™’ \A%i‘é‘?ﬁ‘ ‘ﬁ%cgﬁ’ FRapER" Evéger%gg g Og “am no aci d ;
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det er ni ni ng’ E‘éeé%gﬁwsed Orn%ffﬁ%%§ b?rl?!a re%ele%ues {ﬁ a% ). %1 56 and -
89-97 (L3) Eanforrhasion) @ﬁt:ctmfwcwnwﬁliu%?oqﬂbaﬂmﬁ e é‘“’?’ el el (H2)

and 95-102 %nggcgla)oflagglgnggmbeavy chain vari abl e domain; Kabat et a| i,
Sequences of Proteins of ica 8Sl,4q @;g] EthiaBURY 1i61 I'th
Service, NationaP"f A&t Tures %b‘f_g iR Lmh Eg% ﬁ{gsdaﬂ ND. 19a91)) and/or 15
“those ragi dyegetes ofBw@. " hypervariable [ oop” (i.e. resi dues 26- 32 (LI) 50-52

(L2) and 91-96 ('%,%)t ) ntﬁ;@@" bl GRts &E@hﬂh&’]ﬁﬂdd@@keﬁsdﬂ@ﬂ"&peﬂlﬁ&fﬂd c@Bes3Rmbrkl) |

53-55 (H2) and 9 in the heavy, chai.n a ’ hi a and
" Lesk, J. Mohon-ippmg (e 31’%“19%)1 nddymaryze groyaclonal ﬁ’?tg?‘re?/s\gmﬁiw?rclﬁf ﬁj&@h plméosql:5 g%es are

those vari amtgo&l@mo@crroﬁm Atiegicot iaisptdifan athedidyyfsar vimpals entbedishrtfesi dues.

as herein defi T | Ol ikdvedi.®s produces two
i dentical afth @‘gﬁaﬁme"?f %R& A greg%gd% Qﬁbﬁﬂé bgz;?tb 25 ch with a

agne
si ngl e dntigen- blAmdqugS“s(Fﬂé) al&nﬁ“‘é‘“’f“@?@aﬂél (Igs aoe \g]ry‘é‘@}?geﬁ’tg qla?’/\ﬂ%%le Ho%e
reflects itgy Rl ichafackeRstes Y Svialk | dnBiddiee aghility bindhep siemifititye@t mtlﬁ%a@t[mrs an

F(ab')2 fragnment that h tl.gensconbi ; 04 Sa gt dnkitencapabl e
of cross-|i HRPHGSERITGE ﬂud“* "m@ +%eamrin°ﬁll lnﬁ%log!% 1&%’&5& ]ﬁga] ment nﬁéa%tn

contains a egpptist e’oamm@penﬁ Web@gmrﬁla@nfoaﬁ@mpleﬂ%o‘%ﬁqdi/WEI Il BY hPRyr i on

consi sts of %teﬁ-daﬂ&’%n{%ieas‘éﬁ‘ﬁv@ﬁ%%cﬁﬁéé n and one light chain variable domain
in tight, ndh-coval ent associ at i on S confl aﬁ e%@eujmgg# t he

‘three hyervari aBlave rapiogiis Grd e‘é’&wevé{?T‘él‘Bagbug%nafﬁ |u?1t ract to ine an
anti gen- bi n@lyEtg)rcﬁdlrtseofmno&t his0.800r dattare, cdmpbdee ofuwo Veniiipinkight (QothrisceidvEy, the

si x_hyper var(%@ ﬁm 31{5;&3.“9O@JCFqlgiﬁ@i;gng,gﬂn@hf}ﬂa ﬁkgws@ﬁfﬁ'bgr |0Ee| Joyaléu@ditsthﬁﬁe

anti body. HOW e-vari a domai n tg Ex[é t
conpri sing omidy \f«thﬂtr dles @@nﬂqyﬁérd!ﬁ‘dﬁileabﬂ@g‘?se‘@f‘??n?“g‘ée ?fhfat‘fy fCB?‘“ afl g’rﬁ Ben) - has
the -ability ;1. ggggllkefpggldgmlr}da\@rﬁnﬂggm chaialdldaomghe@taﬂ)a spapsemtrafifainni t y

than the entire bindin Fab fr t ant
dormi - gF ¢ HEIT g oh e Bt P s Bl R RS Ay e et B oy
chai n. Fab’ chisagnientiss. didiflght chriohas Ealyiable deynedirst snewd t‘héafﬁddi“ts'iaﬁirib’éifm g few .
residues at ;f ht%er%ﬁé t?l%)&{ ta ﬁfo%lﬁ' Hﬁth@flghg &ﬁmhseﬁgﬂéd GhdiaR ﬁgtﬂonﬁﬂﬁ&brﬁhld #raheudi NQ- -

one or m)reltég el ne fromthe antib hin 1ijs the ’
desi gnati on hhfé'b’é*i*aﬁl 1a‘151rth‘°*Fl - chafp \RHblafopRg s a&’ﬁ’éﬁfig’ lﬂghe v&%lblorao Py Qfﬂf—é%

constant dorggdifs rReRfar aminb @6id tdideds g Elipred E(ﬁ:bn @ s faieblptveed rhagwbtnmgi -11 28
Febr uar y,,OZOQ 03/ Q

eavy-c ‘a.lI'l varnaoie C%mams
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 orib nally were produced as pairs of Fab28 Femgamraoeswhi ch
have hi nge cysteines between them O her chem cal couplings of antibody
fragments are also known. The "light chains" of antibodies

(i mmunogl obul ins) fromany vertebrate species can be ass pne of
two cl earlv S T types, called kappa (x) and | anbda (é%’nﬁ%’ase on the
amno 5 acid sequences of their constant domains. Depending on the am no
aci d sequence of eg i theé e@@@g thedd PEvariable regions,
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configuratl f .di o bmma w@lb faRoWN.
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general |y ténainir gfém"olmdrﬂéﬁe‘ﬁ’g pbindgan gEbedyde ﬁ‘hﬁ“ﬁget“ bé} VE%(C’”S 'g%ébmr
anti body fragngnt Sci Lrhtﬁ&ﬁtl&admelaamody ir{nfibody-Depeaduot cellufr vaffsr agrrent s;

- di abodi es; Iinear antj bo e S X L &siqueadd
mul ti-specific T&ﬁfeinbolm’eé‘m%le rr?ﬁlalgf ﬁbn?%éhﬂ?%ﬁ‘%k&sqg}i e%nrt%g‘lfli Thyei term

" nonocl onal arfibidy by treasspersild hremméigen bindingr $hg B’P%E'l"iaré‘ £ iy BBE T from a

popul ation of, r%y&a@stfﬁoma @&Alarelmmgeaeﬁmgadgmhb@dcm (ile. residuest S 4 (LRI 04 dual
~anti bodi es conprisin

tion i dent i cal bl e
"natural | y Oé(t@l‘lz}’q“ﬁég é)tlf‘ Hﬁélglftﬁg g})?eb@nw'ngs&e%]t ﬁj gg@% %fzg)gnd@?%&
Monocl onal- gng ibadhasy ani vaiigphel dorBipekibhi @ ol beiusgred pﬁ@@te@gj obbapdesiog! si ngl e

t t :C i& stinutes t
:Et : ggg;cpféggﬁ;agr%%g’e?lﬁe&h §eR1 8%& 53sh th% @%ﬁﬁlﬂ@e@%ﬁ h’f[p@hygi faat )

élnc ude dif ferent ntdﬁ %3 .directed
agai nst 18 fﬂleaeemdu@éﬂo@rarﬁlmlﬁﬁ@b](eé?ﬂpt f)é@)dueseééﬁ(uﬁﬁﬂ&cl 3¢ Artidsody i s
d| rect ed ag% s cBiStAEIdRiehIROaNE1R63-5heEHARbd gerl (Hhjen todicdy ghain

“monocl onal " i ndicates the c c t ng, asphekogrolt-grned from
a subst ant i HEye E‘B“aﬁbf% Bﬁé&“hg & }ﬁoéﬁzoénggfgga%tﬂgw» ,Fggln\d s not. to be

construed assitesut lthosngvaparbbcﬂsmmnewdeffs otlfyethanghg IvBeHRyiRbg 1B rﬁ'ﬁ%QP@tslaé iRl

net hod. “For ,gxanpl e, the nmonocl onal antl bodies to be used in accordance
with the present invention may be ma t

‘describéfl by Kolpat diggstioq of anfipedigy gro %@ T "l‘glggbﬂgc“q)%ﬁ'ﬁn% pdhe 35@%
reconbl nant @Nﬁmgmdm)ebeh (/slezeqmg&n@t:gen-blhﬂn&mtpancéqmslml "Fg" MQers,eﬁﬂu)Jsc rqrﬁ@
"nmonocl onal _ant i F agl MhzearL gﬁy b&p{)é{?éaﬁﬁeﬁ% él&s%meao%@mam hlady
libraries u§ mﬁues escribed in dackson ét al., Nature

352: 624- 628m(t12@193@)1bia!|11815“‘3 iesstilh papgific of crgsspking gBfign.  222: 581- 597 (1991), for
exanpl e. The m)n@Cwl 1O th@ nirdiich Mb@mag&e{nemm cGa®i afcomplbt yntlgacicugaitiscil rer i ¢

antlbodles . (i.mmy ul.ins ortio . l'i ght
ol oo aS Y S Bk SR § PEhielD DBl e Ve AGR iR DAHafIE

anti bodi es detdinviedightr mmca‘/dbafrassowimr Ielpeicthlesortb'lgut@@nb@ @Wgﬂ“?@hytl’ﬁf"%ilable

particul ar fe%hmg;éh %ﬁ% d&ﬁanﬁﬂdl@ektq&&nMIah@geﬁ bﬁdlﬁgﬂeloﬂ@lersu&tc éfhie whai n(s)
is identica onol ogous to correspond |nzgltt nces i tthOdl es
T

derived fr o &iHet- r@%““é‘iﬁ‘é’b|tEess‘brh3’P°B"é’i“’8ﬁgTF5ﬁﬁ” t°6*8n ass or
- subcl ass, asniglyl BEvdErpgRR AL Snglf vasibitd dantn o dklesf als@vIoomglsaas OnIthhEB .

.F-ebr uar %Ozogypewanable regions specific 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"): antibedy fragments
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WO 03/ 020892 1PCT/ US02/ 27571 they exhibit the desired bzgpl:@&ug,zlzgggti vity
(U.S. Patent- No. 4,816,567, and Mrrison et al., Proc. Natl cad. Sci.
USA 81: 6851- 6855 (1984)). "Humani zed" fornms of non-human (e.g., nurine)
ant i bodi es ric antibodi es that contain nininal slqu@& derived
from non- hu ﬁ""l&ﬁ’ihrgﬁogl obulin. For the npost part, humanize g’?\%‘\ggodi es
are human i mmunogl obul ins (recipient antibody) in which hypervariable
region residues of the recipient are replac v h ervari i.on
resi-dues f raiginally weshPrdnsehassEt Pl TsRGTs WE%} F%‘a&y@ ﬁes";‘%k?r?g%g%%x. rat,
rabbit or nemeEdIRAL daﬁﬂhﬂ@t@axhﬁwrﬁggméms athasp keg@nspeci f i CI ty, affinity, and

capaci ty. In Sonig i"h }t 3 DG§Sg a%tqb%g@ 1(11?1:1&0%@)@5‘5) R anﬁ,&,@ﬁ@ﬁ%sp&jeshﬁtﬁb@umn
i mmunogl obul i n Fe ace(f

eS ondi n non- gng@ (% ean
Fur t her mor easmkmmnzeﬁwanlwbdﬁﬁ“@% t-‘rfh’é‘ycailej eprdr) wd lan hé’%se HhL® AP not
found i n t ha%1drs§ c&les%@‘he@gﬁnktmdd{na@ﬁ in the donor antibody. These

modi fications afe made to further, refine 2 t|b 5if QF BBRGEvy | daigener al ,
t he humani zed arﬁ?ﬁé‘ﬂ?““\mcl iRt Seguence ?‘Id% l\t' g? t T east  one,

and typi cal inynin¥bulitar dagtee asdigredi insdrffﬁrmtv\mswh aﬂlcﬁbrﬂm §tPo§1aiaﬁt°iaéﬁes’l yfall of

the hypervari abl e reqi Q51 0F tdscHY-va dirae didadnegl obul i n
1S DYPeL LSRR 1y ORLSRORA 48 syl e son s smune

uman, i | obulin
'sequence. Thiscldses Iﬁmﬁ’ﬂ’ﬁ‘i)z?eﬁ Tgfit: |I¥)%d§gq}ptlﬁqtjln§l'\ﬁya“§?%&“ ﬁ1 o] r(flf)ar“}nls%ggl? | east
a portiem 0&0:&%'tlﬁﬂ%ﬂ@@b;@hultuemxfea@ﬁstlm of inegpinoglobulics) are Wlpcl od by fdt of a

human i r nnmunogl obul i fur rQell ; B ifiORaSnels Bfferont Nakddlo
321 529, 5o5RLYREY: il ﬁd%gﬁla&%’? o S oBe) - and

" Presta, Curtmm@pglob@imsaetvell kBivg] . 2: 593-596 (1992). "Single-chain Fv" or
"sFv" anti body frAﬁWﬁe?gl&moh@ﬁsetak&rt\éKoﬁﬁldﬂlVéngﬂiCHim‘tboﬂﬁ sofierall® Gheamtigebody,

wherei n these domal ns are pres in a R YN C;gglerally,f
the Fv pol ypép ‘?fdi‘é‘aw&?‘f%’hﬁﬂﬁgﬁ’fag‘@? %{SB%? é}’eﬁe%ﬁ %ﬂg‘ﬁ‘%dn%gor bee!tF %‘één the Vu
and VL qlprramsragqml@hdnmabsl @iscar titdodify singe-flommantitndy deodieyless aatk FHEEREEC f or

antigen bi ndi 0f..aEx see Pluctcthun in.The Pharmacol ogy of
Monocl onal ’{gg%esof’ Tes omainwwi e

3, Rosenburg and_Mbore e g erl ag,
New York, pp. ZGQEB‘I@ "pogippal azsboﬁheawé?dngﬁ“ﬂ] 10| N eaé‘"anfc‘i%‘i‘ié B % gﬂnnﬁ |
antibody f rg&ﬁ!ﬁﬁ&nsof\e&bhbht{aamhmgdng@@ahnbnditsnge Shetindiyiduaivitibérlick cergmising &e

conpri se a heavy chaij.n variab 0c S fescatiai N
VaII:rIpabl e dB%}aﬁon(;\ﬁJdeqnﬁa EREPY fe or r%)?sm%? nah.(r\ﬂ?) &19{]1 g_ﬁ%ﬁgﬂ tHat @na \/}:IbgBBy u]gl hg a

'|i nker £hat mi®r tamounssho]vftonqctvndlqnb‘avdlcﬁ)aler i'ﬂﬁhjy B@P%e‘i’?"’tﬁhﬁre{’% Fi&ESn the

S fane ch ﬂ" n, 1?] i QRBIH)SLeat &e, fiR b &bt 1@ ccﬂlaénlimnal/\{pblhclbx’ﬁﬁ anﬁlﬂnﬁ}D pepenibay yatdomai ns
of another c

In and create t antl b|n re 30
descri bed moPEIBUIPe T nipdiap AP EAe, YRS RS, 3
~ Hol I'i nger etnoﬂdtclonal Fﬂhﬁlﬁ)dy Nadirected Agaidst aSgingle ulﬁ‘ﬁhn@@ntﬁalnmﬁ LB Ilg’ggl))dlf The

P pes! One I buthidas rap Rl dubadntign refers
to the anti 18031& 8“831 é%ai?elg g[lelegﬁlla}:]a Qf \'ﬁ%ea%ﬂoh'{ %9&%‘ taind uBgdnti

Protein Enﬁ% ﬁﬁg“lg) ig?? 1062
([ 995). 2Bri @@rmg,encpmg@laﬂalmpf %En%% B@%f?ﬁwr odbe gonsiep 23 eI RRTE S fifent s
~ (VH CHI - V] Hyfedlay Myhla@hpafrt@hm amﬁaad r Fof exafiplege nloﬁ&ldamlnmlhtghels egibensed ki near

~anti bodi es can be bis ec monospeci f i LOREnddSyused to
refer to bi ASRCHEE R Pﬁeﬁenfl verlllg% oF tFmdelb)(’) he-ﬁpo §me%1ﬁcflhbtodl es on

pr ot ei n ant iKgelaser ak, WButure 256:495 (1975} or may be made by recombmant DNA methods (see, e.g.,
U.S. Patent No. 4,816,567). The "monoclonal antibodies” may also be isolated from phagg

30  antibody libraries using the techniques described in Clackson er al., Nature 352:624-628 (1991) and
Marks et al,, J. Mol. Biol. 222:581-597 (1991), for example.

| The monoclonal antibodies herein specifically include "chimeric" antibodies

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

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

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

 with or homologous to corresponding sequences in antibodies derived from 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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28 Febr uary 2006 WO 03/ 020892 PCT/ US02/ 27571 By "agoni sbg #biubgdobsi 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 |m’runoadhe5| n" is
used i nt er Ghghgsakl,y with the term "Bv3- inmunogl obulin chinmera®. and
refers to a chinmeric nolecule that conmbines at | east a porP1C| Gﬁo%ﬁ#":‘g 5 Bv8
nol ecul e (native or vari ant) wi th an inmmnogl obulin sequence. The

i rmmunogl obul i n_se ence er abl n I

i munog! obty shdE 8‘8&?&?% ach m%& “géllonég&%giﬁ "b%%‘é%i"? e?r%nf "Of the

val uabl e clvemuead SaarwAlsu easm«gsfcsawsm operties of human anti bodi es. Since

- 1 mmunoadhesi ns G—ﬁlqlanblg 'C?()Erﬁst SA4GH-Rhnan (£ £ MnfinBH R BodRE %thﬂleﬁ(ﬁﬂlﬂﬂd’ilﬁ‘e@ﬂ\htt h a
desired specifiCl f eld

ed to an appropriate Flﬁrmg g g{ um%nmdhl nge
and const amntadvnlmnﬁl 1@@@516@@&6@%{9@%@%@1@‘“5’?%@ g SPEETTE 'nt er est
can be gchmﬂggcgesqgelmga,eimduﬁ@loyumuoameﬁmmmﬂﬁﬁﬁ whxclswgehvanabimmma@ﬁé@# ns are

m ni mal |y i pmunogenic to t £2 G QREGs @bnof €peat ed
use. ExampPble FEPRBHBRIPRE! %hg)Fpewamh’ﬁ i londgsqedglfsﬁigj V\ﬁ:II] i avgHa ) %(Engescrl bed

for ther apeluibbd;;) s es et rdaatbler W@g@fﬁlﬁmﬁmﬁeﬁ Slfeﬁllﬁ”ﬁ’l’ Bfhg the
bi ndi ng of c\égﬁ% Cﬁ'sl:m@ h‘xEtfn@Ssefr%orkJrégu[ﬂa(Fﬁ) Rbiai srark fumemimhasgotulic] i ni cal

trials, in° ni stered t apefore
delivery, &@dggdaes by ﬁaﬁfesmfhgg i“‘??:ﬁﬁ‘ﬁ‘&’ééfﬁ den P(r)‘r]ﬁtpe“bg %’3 egeaghbddlgﬂ rgventl on

of mat goNakompred Akidies aﬁsﬁtemotdf)unﬂ-lhr\/thé mghplcemmodgp 2 the dqnm @plppdy R €€ | rrunol

10: 219-227 A £ NESerk MG HRAEASInGbodf act or
(TNF) has g'(oégtcz%)jgsare thae| o%ﬂﬁgﬁ} Qﬂ%%ghwa&%r{an Ige Bl or }v{ltz%lnn% whi ch has

been shown wilbcdperis SH*E‘e‘PB‘i”“W@H?fe?E st e %‘é@tpicénystf}’(&c"ﬁr tabjs Jomping 2 mouse
model of sepkiGiafhacds, thealyﬂ_oNEnd’bQG@gﬁn@ EoriespunUn daghd s npn-hass showeglprbni se as a

candidate for clinical u eat i,n ] et al
(1991) PNAS RN CB BT HEYE. ﬂilogjége) i EN&@?F:{)E%%P Zﬂgﬁg’g%ﬁﬁn&gﬁeﬁw nlﬁﬁoadhem n
conpri disng haméENEd ugibeiyopiongleghendleonusest iog AP tPRHE aFEUm‘F]éﬁPIb‘H“ SRE&* appr oved

by the U S, %ﬁ) B 449 o AP %ﬁ@&gm@,ﬂlu{ R urtheD i dNQ e Tbes o2, A998, for
t he treatrre e

. umatoid arthri h panded. use L@in
the treat néﬁ]t "%f”%@gﬁﬂe%ﬁﬁ“&f“ﬁ‘}“cf’ &r ?"i et313j§[ %a%sgbggéo?}]gg) 5V éf)ACH EMEEE 6,
2000. For megermbissd@yarpti on on TNF  Mockers, including. ENBREL see Lovel I

~ g}[,] 21310 gllEng_:']dSI cchE;Pqu ?’4&11" Z'@@Od}afgagl(ngxgsogc)nlpn%nﬂc @Cﬁl@nﬂaﬂdﬂlm gditorial

att et ) ?g % éS %9 (1999);
- revi endd i antVadnivhenid teas figpeins Aﬁriéese@é‘va SW/E‘EI POI%T’eE’.“de #0056 @06‘5’ If the
two anus Ofpois;rbgndermmiap@dia@sss Dpohlpbphiad KHier Haama: #lé ¥§ exentdospecitidhointtiess, t he

30 i nmunoadhesi n pecifi.c to
bi SIpeF,‘I fie %ﬁ %BC‘S’I Sé_ﬁ Acaegftru&tﬁrcf v ant'glenlljmdrlg ”\Q&d&?ﬂ %EPIEM%}QH%I ﬁlg)]/_23

(1993) des®hirhecdae kf dobicope dinflodies, miuﬁéa@%éémrﬁ an%ﬁfmp i §Pige- Verlag, .
extracel | U'N%(VYQJQ _Bgo.9k (fobg adhesi on nol ecul es, E-sel ectl n and P-selectin,
each of which sélectins is expressed in a different cell t pature.

Bi ndi ng’st udi es Thnigit idkeditsh ’é?fersttﬁé‘malb?r%‘B@élf?aF‘EeWts ntgﬁla?)tfc%ulf &%?%Sﬁe
protein sowheh IiTﬁgindﬂ&d:ma]Bhsem hancadin abiabl ymdiro(Vp) audnctted @ anfighl dpid vatBtElecel |

|1 ne conparged, { el a 51k Qe Wb ot to 286
deri ved. fﬂ ?%%‘é n{}ﬁ% srame gﬁ%&hﬁ El%m (W” 0‘3 %@%ﬁh{' inllcer ort o
’ pairing between the mo domains on the same chain, the domams are forced fo 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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WO 03/020892 PCT/ US02127571 The term "heteroadhesi n" i spgi6ttuary 2006

i nterchangeably with the expression "chineric heteromultiner adhesin" and
refers to a conplex of chineric nolecules (am no acid sequences) in which
each chi neryeg gglegsul € conbines a biologically active portion, such as the
extracel lular “domai n of each of the heteronultineric receb‘?ﬁps"fﬁ?ﬁ-ﬂﬁers
with a multimerization domain. The 5 "multi rrerl zatl on domai n" pronot es

st abl e interac_tbon of t%ﬁ %hl neric @LA ﬁn% t det1 het er onul ti ner
compl ex. The nmuPYi®EFT 24PPEn “FEHEFHE! Hff% & ?go\}f & an irunodfoBul i n
sequence, |mgucif e bplopiod propatidyplirbpholveee Beyi on, a hydrophilic region, or a

free thiol that Fﬂieowiﬁ af,s T GlolMRLGS Ulsalisdl ﬁgtcilar@@abgoaﬂh bgt ween “she
chinmeric nolecules of the chineric heteromultiner mul t1merization

dormai n ey EEHIEPIEN é‘i‘iﬂ‘F‘M‘f*ﬁo‘@iﬂﬁﬁm PG ARofeaHe thrtegmBiRes of lashyB ol 2a 10
nlul tineri melrmnecﬁleqn@lme 6B Yark@t) ezngl aiheﬁ{rﬁﬁlogc\hﬁh] tséytncsSt @he dmmtitogloBdini ons not
o BTl 2B PLPELL 2 DU LA RSLAPLRIRL S b IRLER O
~are const r gt dsepymang of %te wﬁ'glbls ﬁ’eﬁmlwahw wislogisil prapeifes of aansniiodies. t Hace

interface %ma;las‘dhfegu{s Shn BO L:M@@Qk& @6 fukhah %Ecm{ seauaal@e Qhﬁh R&irk® s Beifility’ 0Si ne
or tryptophan) ensa cavi ent| m | ar I.ze to

the prot ubé‘f‘léf‘ﬁé%é‘“ °p8?)t?| ‘8?: I‘W”?‘f’“@%‘f J’“@e all‘gccfnﬁ ?ﬁlaé?' f%t%eq'é?c? & second
pol ypeptd deinbiyie r pplifaty g arege caanbmectavtd vsingl entifli hsnaw tompgvats| wchones
(e.g. alanipg, Qr ks SRMLARNy HRGnbHHROAL BRI Qldsa?eodéﬁrf&echﬂﬁﬁ oPtpbke, but

not necessarl?y I's an 1 munoglobulin constant domain. The inmunogl obulin
"noiety in tfe chinmeras of the present invention nay be obt ained fromlgG,
1g&2, 1gG3 or | giahpBuUbtpeSIthgH, 1mmi1@E:lhesiuQB.rh®:ﬂ1 hiegtl B, dedatibed fartedrgeatnl y 1 gG ..
grenlelglggl alzglse 1mdud§e%de éc}&{ FgIG xhunuroaghae‘gun? locfm?_%t%e b%gﬂégg féIR/O;o cch?tgf‘a?énggﬂgl on,
benefi ciPal Dot obleinéd feoeh Biajerdichmgal frigls ont W@C}i Het- IS@GWS b‘@mlm&?red faoreenant yiereead t o,

al I eVI at [ Omsﬂjefo%/d’gp\temigﬂgis l’ﬂf%af\thﬁ Pﬁmmtmdeésm%ty%@tmm in@hePLISRon §f}rﬁi¢§drﬂal zed
.e., WOr se e o0 ease r | Sease
pr ogr essi 02 el JHBifEof f&?‘) r{i A i ‘gt igfo 1Re"t E’X’Bfﬁ é@l)@vgs?gll & and™

rem ssi on (whebibesipakith Bhdsommeroteabsys, favthetNgy hdetedteableeclgrd uridi@tieet abl e.
25 "Treat ”?Bﬁnﬂarﬁlﬁﬂo@kﬁ&aﬁéﬂéh%h%%‘e&@%&h% ] 1\45;8;%41&(1%&;1 SRIRALRE. LS gxpect ed
survival if not receiving treatnent I'sS an I ntervention.
‘perforf8d @iMeHseripdel phseatit Shenks %?N}HF@W@?\PW?@O?‘FW@‘“ hﬁ‘eﬁ?@‘?’ﬁﬁﬂ@?ﬁ“@@@l’@@rl ng the
pat hol ogy efr cidi &Qfﬂ%unoéﬁﬁle Eldi:mlshl\enazﬂ heatrenbl) Prabersa g8a05ast0539).

t her apeuti | actic .ar entative asur es ose in
oct bt r ExB R et R RO o e T BB S AR SR ise o nn  hose
i n which t keiodiveenugerved iy thall. B@opﬁseﬂ@mceﬂdimlrﬁﬁra&mdﬁmm odldvymber Bel 998, dat rrent
TR 01 LY REEYERE cre A S O QD08 HO6F AOBEEE RALIBLAGY Of

cel l ul ar degeneration or dama mage, such as t tunor ce |n
cancer 2Pr edeveatid a@itipags apparyerieby Flpe o dimesS, bk EQJsfecélﬁt‘FfBﬂl@tl@Ibm! ﬁ"@ﬁt rrent by

ot her ther gpauWki &clwtﬁamr& @Jeonodag&rlﬁsms Enérzsjtmi h@i fﬂ?ﬁ%' Moﬁd}%ﬁed
CAI\/P— nmedi at ed acute regqul ation of ste esi

"st er oi dogBHPBPAEANY Khtorl, g %?d?ép gV %Wftttrfé“’rré‘bﬁ’&'l z}af"i@‘bﬁy‘%fﬁ%ﬂ%’l (é%gt%r ol from |
35 cel | ul arevistrarie Slainoant Teyler Lroc Rentied &1.001-219 (pE0pr ane, and its
{rans) oAl ! on L b0 D8R oFBADGANGe YIS Brklfe S0V ERALR N hnslS! B3 ETO! L0
6

'pregnenolone OCCUrs.. ebruar
mmunoadhesin is Lalled a "bispecific nnnmnoadhcsm“ 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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WO 03/ 020892 PCT/ US02127571 " St er oi dogeni ¢ tissue" ref ezSFélrubiye906 whi ch
produces steroidal hornones by the process of stcroidogenesis. Exanples
include tissues of the adrenal gland, the reproductive organs, gut and
respirator i ssue. "Chronic" administration refers i stration
of the ageﬁ?%%@ﬁénsa continuous node as 5 opposed to an géﬁ %B%gg SO as
to mintain the initial therapeutic effect (act|V|ty) for an extended

period of time. "l nter e 2adm ni st r%t akA &hagh leSic nat
consecut i vely ddfe St ﬂ‘lﬁmmad‘lhiesﬁ err upt i mer%ﬁa %le S ic in .nature.

rat IS C
"Mammal " f aetepuniingeghesif” mﬂe%f@rﬂ@mcomelﬁefrf§hlﬂ‘éﬂ°dﬁﬁ}“é‘ﬁ‘i {#gino é%l‘gﬁcg‘fef“feé)d“ as a
mammal , i ncludi ng chh%ﬁ@%}ecﬂé Bstviddi @ BRogiNy rmtveemdqmtaschemdacﬂaﬂant

ani mal s, and zoo, , et aninals, suc ycattle,
hor ses, shelepainsf geh OfQ]E‘fefF@“’“?JE Bi5TiT Soepigt 'Ebnofl}?ré’fw'@ 3 Tujmmeq %Q‘En il Tlhg human.

"Tunor" s aSqﬂaﬁﬂﬁmﬂa&rneao’mamr qfr&ncsest gablel intennetop| dsthd ehle‘leﬂlcl mgleenos h‘“ﬁ?ﬁ‘dthe

proliferation, e eIl Iﬁa}dlel bt % Gn GaAGREEbEnand
cancerous CBEI° “<’§1ch|1 fcn?gaﬁesﬂg emée?lrargs cancer™ and canckte({}g‘ refer to or

descri be t hequetvySeminogibrshle hydarlibis a0k 3 hY‘i‘fﬁR‘f‘fPﬁF?“’Ph‘ﬁta feg PRy

charact eri zggd Riain E@ﬂude%bxepbeeekd theehankibmolExaapl teschiferic Btr@ndingf. Thes
particular 1nterest herein include cancer h r Clil. V. ans, e.g.
‘ovari an carfedfmerzader i OurE Mk e e“fnlmﬁlgo f(%{éurll%e%ngt%g rrgrf#%:ha t Cagcrlllgtgeiﬁ

'prost at §) Cang@herizaan ceios nof bpwegna?dltee erh ths} PTE, INFIACIORRROh @I PHRREEREE ¢t he
adrenal corex acn()? o3 fuf 19'5‘(9&9&1% fdrRktiof B 1lcROIRYs ot Hohdtemadfi@namixmedaf] | a;
thyroid cancer, par at hyroi d cancer; an(:i r eat | (azﬂz%ncgCl &N Qlampg?rﬁ%r i al

car ci noma. ﬁl‘?’i)emﬂff)a’tfﬁﬁ?‘t?ﬁi?“es ote sl Berep e FRAL AP Ih SN0 ena

conprom se higacyelfl ﬂxbeiﬁrmgp@ipeﬁttme wiz0 lp@t i s@at chalﬁs)r(e eam@me rhirgtirhd)-udes,

wi thout limtation, . Fe |6 0B 8k e O OMM:D 1 peft@sdasi s,
i nt er f er ence&EEH® ’{yhcmh% nﬁwelﬁiﬁar%gpgrggaﬁ%gé t(l%afmrlfel ghbgrel rﬁ 8}&1 115, rel ease of

cyt oki n&%s  othe intotfive pf theweraad prlypepiids By Ecplacingtareiamstorar S'Id%?/hé‘lné “"%fﬁ?ﬂ?‘é’g?l on or
aggr avat i on.Qf al!mmelo@-mtuﬁé)YTW mmumgwaalncugdpﬁ@k pe@SDONB@, noe beCessaiibnrismanst r at i on

"in conbination wi t h" ther t N es 25
- si mul taneou@‘@&?ﬁ?@ﬂ?‘r"é’ﬂﬁt g‘fﬂ?"bo mﬂ1tun°\§{°b moﬁﬁ%ﬁﬁ r Eg%: i 1%,%&?%}&%@5&&&%

"Carriers" 1aﬁcnut&emyhaeroelamed fioh lgfe, jsRardefoe led: ceipys. ats dpt. 48 & {g P}‘ter s,

exci pi ents, ! $1.8biligers which are nontoxic to the cell or manuri al

bei ng ex os®é rgefo at” t he dosages and oncentr 1s e e(y d.. O ten
‘the phy2? ol ogi ca’#sl'-?e‘ia@fﬁébt %‘F"emf:a‘?ra? ppraagh @h"%&ﬂﬂ% %1—? éfr eg sol uti on.
Exanpl es Ofreﬂih}ySF(lengbﬁﬁJ)ﬂ this aneeiph, dbtedeig ar féseedsclining Iresdles mmdr:,elmé ag@eth as
phosphat e, i 0 t danhsed nel wei ng
ascorbic a Cli 18t8 t&vﬁltewimo q ?mgtergls Jlrg?Qﬁchn?‘Sf ggeﬁ}t gpodas?e?g!: PP ges

pol ypept i deyworpnig)eiatesof deﬁeh dejay @éhﬂ'mga?f BieAseProsEET oAt ?I?Fh‘"é'i‘on Bbul i ns;
hlydr ophi | i lcmpfalsé'aemtée SHE RenBSioR Qlviatien BAcRY Tof Edﬂil) dlangyr damdtab: ammecegzg as
glyci ne, gl utam ne spar a ne_or si_ne;

di sacchat i deeemg gt sgmlca%?rsﬁﬂ%%sg?vgg TRET p‘“(fd % o OTHd q%glgg%qnl%ﬂ%%éée or

- dextrins; chatsaht ngTra;g:emtS lssmmtwn@wamyuga’ﬂﬂlaﬂhe oﬁelt@n S orrvasngditni t ol or

35 sor bi t ol \é r&cntf &rdu.-: ng tﬁé)b'ﬂlﬁu@fg& QRS d%b'rgé} az§cc§r@19giy mtreﬁﬁl@ut’ofefdmm| W C )

rf n NT t hyl en I | CSTM
_Sl:|J_6 ggt Eegfugggﬁutg:o%mwnt and Zp: ophg?lact:)c/ ar p%vc?ltat?vc meagu(t?es 'HIOSGL’,) in nee&j ofp l!felgm CS

include those already with the disorder as well as those in which the disorder is to be prevented.

30  Specifically, the treatrnent may directly prevent, slow down or otherwise decrease the pathology of '
cellular degeneration or damage, such as the pathology of tumor cells in cancer treatment, or may
render the cells more susceptible 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/ US02/ 27571 A "liposone" is a small vespgFebaanmosed of
various types of |ipids, phospholipids and/or surfactant which is useful
for delivery of a drug (such as a Bv8 pol ypeptide or antibody thereto) to a.
manmal . The conponents of the |iposonme are comonly ar r'angped in a bilayer
formation, ¥PRHPH¥2 to the Iipid arrangenent of biol ogi calPGHR8FaREs. 5 A
"smal | nolecule” is defined herein to have a nol ecul ar wei ght bel ow about
500 Daltons. The terns "vascul ar endothel i al gr’o,wtl;lgi facﬁtsgrjt'h,a SYEGE", " VEGH
pol ypept i de” andStrviggenic fises{ e fFah*RiIdEiedsr Brdd ARBRIASE "RETIVE sequence
VEGF and VEGE ¥ aEde @Dt S ifdhdarissuésf tHeenrenatl ghddn thel répendenting oreaiesut/cr

pol ypeptide may be isolated froma variety of sources, such as from hunan
tissue typessPErow Frfidifot her source, or prepared by recombjnant and/ or
synthetic met hodehrodld) adwihiseetio efeselg adpipiarajmayt thecagrp) B &SOY WY JISepti de
having the same, @E@qte%‘c}ag S BABRE N (RSnifal VEGheutesforgattiving for ratumded Such

native sequoé)ﬁ?:e can be isolated fromnature or weed by
r econbi nant pesipdipigimes yHfFREFE Wé%??t’ﬁﬁﬁﬁ%eﬁ% ééar%ést ?%}"é&géélaﬁg]ﬁcdgﬁé\)/%@' "

speci fi cal | HrerrGi6H BNABBLS cyrait Mmahey- occurring truncated or secreted forns
(e.g., an extraggl| ul,_agorllgu)c;)pr@éslrafn-cgg.gmg}a@)o,anmtnw AhdsFedas & Wafaginvadingant
S

forms (e.g., alteffatively spliced forms) and naturally 15 occurr]
al | el i c var hambs otbdr highes PRIECS, domsstisAed fé‘ﬁh@ﬂ‘?aﬁla“ﬂ? “5¥ SHOHSeX’i %e\?/%llﬁ'{l?soﬁ@?%e

native is@qug:dg;g%ats Vifahhok<8s, SHaep, Gibs, bdue, hbbitg clenbrofirably.oheonarsnal sbwsdnst i ng of 121,
145, 165, 189, and 206 anino aci reqi dues:. LESROG! iiShMirerd®n domari bed,
for exanple in UTgerpai 8%t TRgE ™ fs3t§f,ﬁég(?%§ﬁ 5 F240, 8n4§;r in BCT

" Publ i cat i onmead¥Dbe8¢n1 68 7 preicemerorsard oghoerousselisgAE &55936: 1306- 1309 (1989) ;
and Keck et al ., 36LENCR 2404 130Rroksd Jdred b W Pscrit2Ohe’ MipEiblopied! icardftion in '

pol ypepti de" neans an active VEGE- | ypepti de as defige I avipg at-
| east about m@809gls Brick SYPABIY/ C@t‘a"tl“ézég(tgy élg%g‘@at 5‘5“’)? grr?ﬁv‘r%hé JEi}r‘ae pge(rgé)g}g?/rnat °l east

about 999 gNEMMar ARAQ horpinefchilabhytralf Heeasiduaiboutang 5% ovHiat capiee il y at

| east about 98% am ng acid seqy s8N cMbddlof hbesrafl pendaeicldsequence
of a native B&GusHEE “VEG""Slic ag‘%&&&vari acnr%/cpo y;ﬂ)eﬁ;t idcies1 i ndcgug@mig or

i nstance, - VEGFerpol Ypeptrpidesientrer afpnoemeéabirdisre) At o  BTF dFEst died” ar e
added, or dgl.eted.mabicther RRdkic coddtd bl enGricpbantisms.as wel | as within one
or nore internal_donains, of the.native se : ELSefUgatEid.dent i ty
(either amino acl8 *8Fh°]ﬁ%l‘/clog? VeVl A p%ﬁ%%?fgﬁﬁg%%r% ned Using the sane
"appr oacho spesichti cak kancaesisrindhaes, wiithent fisfetion abaerBeiger wpgpirpliebie\sell grpgin.

d.ef I ni tions nB{asqu!sdiggrer&réc wid e hStnaPRLGSOE Qﬁigl%ﬁng(ﬁcllﬁv&asd dif(bbfmkihd’sg)r but not
limted to antibodies, wll a

| | ply to VEG- agoni sts nd t ago 30 B.
Met hods f or oter seyictagy efcle b aF’HWé%tl?"B'ﬁ sypprespige St ia?%r%vglt‘qno%nlgﬁ %v é%/g)h ant s

I n addi ti on yh@udoldgcd ibjondepitgt h nati ve sequence Bv8 pol ypepti des descri bed
herein, it is contenplated BY ipalle AN tRC Rnd) Qhe A8 | dbdinclpdeepar ed
and used in. the %&18%1%‘“‘1 r%l\]/e(;%?@(i)aﬁ@%\l/ts_ Vari ant s _éa_n llozg pr eagar ed by

i nt r oduek ng siapjmequs (cortcarayfl ehdorEREVEHERFEER BEBY A% Bv8 DNA, and/or 35 by
“synthesis of the.dgsis ad uBYScR! PIaRE pdfnacchhaBe acdepthtiiee dartiors, tdaeipiants, oni | |
appreciate that am no acid chapges, may alter. post- S| Atl.oRal..pm@cesses,
of the BvS, SEbEfsadieRERfPRYE® ttch[e?’g r‘ﬁ%ﬂ ‘e]}r{ang?ali g%msgip 7 %’)Sh?& E_h%:‘a _ngllyg osylation
sites. The meichodsnoémyhyeduCfindre whisidwSaacieniable camis imerErsty iEdsame as

fOI’ -17 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 sodium; and/or nonionic surfactants such as TWEENTM,

polyethylene glycol (PEG), and PLURONICS™.
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28 February 2006 WO 03/020892 PCT/ US02/27571 native seqegpesruiiy3086
described in detail below, the only difference being the substitution of
the nucleic acid encoding the BvS variant for the nucleic acid encoding
native sequence 13v8. Nucleic acid nolecul es that. encode Bv8 are used in
the met hod¥ %P PH&* present invention. cDNAs encoding t woPfUPFL2&Hdt h
variants of human Bv8 are provided in Figures 1 and 2 (SEQID 5 NOS: 1 and
2), and the correspondi ng deduced am no aci d sequences are provided in

Fi gures 2 and 4A llgpemebisemall wsigy gorppsed AT vasRyS ‘E%&%ﬂipﬁﬁ pﬁ%s %Oglpl v@g{?’rs

pr O\éi ded; i Q. EibBiciPis eﬁﬁg}& 81N of 2 Mirug @uach ds h@v&:mﬂypasipmdhtﬁ’gd)d@fﬂ@é‘di ami ng
-acid sequence is_provided ipn F.qure 6 6) 1 rmfRh k&L eot i des
used in t hE*PPEs At O PRVERE tg?lf‘pggﬁleﬁreecg%{;%ﬂ%%ﬁ %iuﬁggbﬂsa Egﬁodard t echni ques
wel | knowm thdipidrosezeskit bf beadogical ntedrapgst such as, for exanpl e, hybridization

screeni pg and PCR .40, iEhPeARERH YereifBhatbGh ARk ORIREGUWense: WhiDehmencodes

ol scul es whi cHTBE e BRFLLSrat B by LR er SRarP e The o | ods of
the presentroiehv @i 6l it calogipasttativd e@eare VBST ond YEIEmueisdtiriree Bekheen a
Bv8 codi ng nc QHLNGoISEARGNE SarfeQTof Boultd, eicRogan'S
prot ei n. 1%%?12&]@8?‘3“2? af@%;gﬁgﬁ(gh??%ﬁf% gngt?} %orgcgggi a}?:g%g%%éh%g%%%g es from
any speci eburaandiont geston Bom awiprsEEsy o PEPRR By m nenbers or
v a?/i 'aﬁtmf or s SM@Hhtig§seéLel1@|\iBGFV&ﬁﬂpafﬂs 8 poljepitle davingBiAapy mﬁ&a{iﬁ&d‘e‘eﬁcp om
fragments correspondi to any part of the eDNA sediences dhat-esed herein
may be useﬁSfth@g%éié TEBREA %ﬁ'i“%rr%tfvﬁ?se B ea froma cell or :Ijti s%ua;? type

bel i eved t grogxpt BssconBirBnt avbreydipbeinting al teyermgpityb e ot i te sPEHF ¥spondi ng
to et her telbc%mﬁe;sse rnaﬁl}all&r—%écmriﬂé’%uﬁ}fateak& £86tENGorme Qe.5 e QR eNRRINRY dosaiised t O
obtai n | onger

ucl eoti1 de sequences, It may be necessary t r Tul tiple
eDNA | i br astaence)y srvaibr ot Ve foms €6 8Bﬁ%tlﬁe3ésl’§‘1@€dl %6-“1132 ri"é‘fr‘f e%}l\ﬁ'.-l In the
event tiBat obdurring ambilif frireitits bf the VEGE N1ni dhy croidifnest @ iesnverfondhagitefeT¢shpl et e 5'
term nal cQdi regi.on,.an oft. : 981 4 9fo iy BNARIeRI ng, the
RACE. ( Rapi o PORp P o G SO S A% 4136, 1. o o BACE 15
proven PCRissisedrestestntiecpy dfseribedBorapnpnald ¥ilhdy liaﬁéﬂ‘?s' 5e3|3fé%‘f a“bjﬁg WiPefe cDNAs.
5' - RACE- Reaghy pRA: sy M8 280071, DEnE BB Ecicde26€ 06 L0t BDNand eak airk.que
anchor seqguence i s EOTEr@B%Hy avai l able (Conteoh). To obtain the 5" end
of the cDNASereRGSIELF{EE out on 5' - RACE- Ready eDNA using the provided
anchor 20pri mer aVEGE feeia polprebtive’t meshs eactyrdGEGE FRORentde 4sHefired 379 8 "8ut  usi ng

the anchor %F'teﬁ%.g.?]ﬂﬁtf 80%991:::1%13]319 eSSkt 55 HRE ﬁeﬁﬁgy ek 1@ db6ut e, wEmkhact urer' s
i nstructions. Once obt

ained, the full |engt .30 sequence. may .he

transl at ed Prafeeylaaticas abes % A’s‘éﬁﬂﬁ?’ﬁﬁrém’éﬁ&ea%g‘é"rﬁ %gf;laﬁ’f“grac@ &Y %I]icenlg_Tngﬁ d‘?lrglr ks such
as.a cont igueks opRefudeadiangivt squmcd VRITK SdctiyEGH arvst gml)ipanid‘?snﬁwﬂqdatf‘?fon and
term nati on, alnléee§Ecl}€9ﬁ)%§{a%sle‘ﬁ|§3ig%hgtg}%loresa% GfesRARM aJe'aH@li,! o dANEN Blike

structural "srmtar v3 sequences di sclosed herein. Aternatively,

a | abel28d pf-elyéorGaigmivensss well 45 yitkip peseh mEre FERmTIAafos9f BF PUEETFIYEY: from any
or ]gani' smof i Int Qﬁ@@&ue?@ii&&itﬁ@ﬂfcﬂﬁﬁib@icﬂ o hiicl Qe foﬂﬁmﬁtidﬂminasusdesl&ri bed

- infra. 35 Isolation of . v8 cpdi ng sequenc r.a ; ce m
be. car i ed SBUR SBPRHEE HEF RS OHA R 1 Gb: MGy P g pogRance Ty

degener at e agriigariuctkeotsis dEB I indsingpoobsinged fogndddignwillahdy WS 2gmistshe Bv8

-codi ng Seq%ﬁ@&?&oﬂétéd osed herein. The tenplate for the reaction may be

- 30 B. Methods for carryine out the invention

1. Identification of Bv8 variants
In addition to the full-length native sequence Bv® polypeptides described herein, it is

contemp!ated that Bv8 variants can be identified, prepared and used in the present invention. Bv§

variants can be prepai’ed by introducing appropriate nucleotide changes info 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 numbc;; or position

of glycosylation sites. The methods of production of Bv8 variants are preferably the same as for
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-18 28 February 2006 WO 03/020892 PCT/ US02/ 27571 eDNA oy gétiesty2wos ever se
transcription (RT) of nRNA prepared from for exanple, human or non-hunman
cell lines or tissues known or suspected to express a Bv8 gene allele. The
PCR pr oduc subcl oned and sequenced to ensure that Jfied
sequences Wﬂéggﬁt t he sequences of a Bv8 coding sequence ‘?ﬁimif’

fragment may then be used to isolate 5 a full-length eDNA clone by a

vari ety of methods. For exa f.I 2GRN e bM@Minken bakel ed and
used tO SChUERSCEIBETFERF B‘ﬁﬁggc‘em dBN;-]\ECI} ”Hm c)Id&ggjmteer nat?vlel the | abel ed
fragment Wﬁb/ctetcth&duﬁoedngm Bwaatnefog@mnk@ agd %@“&W%t’etsﬁée“gcl%gem ng of a

- genonmic |ibr ar Yy Nyeleld o CR.L n%h,%mlesqgayettaae B SR 1B ikl thk hiehed of the psghidmentian] | - | engt h

eDNA sequences. be 5l ol at ed.q; I g, $éngar d
“procedures ,cDNAmwedmgdﬁ‘bF‘tﬂd?‘tg@t"ér iaais |0 %mﬁ? 6?31? P38 géedi ;'[‘50 ?rgs\e\ﬂ & 28 o

reacti o Mayebe.Res, famtmneaommg JERDIAd esind gridmequshicyBRBEYIdd T %ewﬁ@.

specific for the nos | Ried ;t,@g;mpiguéetsmmlsm ng of
first st raﬁdS%@HWB%Fé“d ﬁ)he P(ehféb‘u %‘r‘m‘g%“*’ ’ 3{;@ é&é Gpetail ed”
Wi th guani nesihesiegoaingtiehdaraginoapifeaumoe i %fﬁ‘g‘?e&r‘ g g t| on the hybri d
may be di 9eRf nut:le?Mdgep uBARER pl’&scn@ﬁlﬁcxﬁ&ﬁmdb@dbtaaﬁd usymtsth@miscchmyuet ¥eh be

pri med wi t B°3 priner. SridAsdr &amf atdhecrnplified
fragment mskyo“ml@ 813%91 ?ki}]eﬂe“ ﬂ% Suc A c[ﬁ%%%é gﬁelot a mitant or allelic

vari antypof fdaeqddes. gene may be |soI at ed, for exanple, by using PCR In
this case, the first, ¢ efagr[c@@vqlcm%odéﬁthﬁﬁﬂﬁth@&ﬂ zadenbwoﬂwblcamhemsqrﬂgwan

oligo-dT oli goﬁ‘ﬂ%fmde i i solated from.td Sﬁ?&d%mﬁﬁ?‘m hodlgpect ed
" to express Bt jegpmipppaiit ﬁ@?ﬁv‘ilﬁu‘ﬁ‘fCh digst B FVEFP Car 1y nut ant Bv8

all el e, and[hgglggesgggtle,g%lpg.at he wﬂBWaststoamcnywctettidp e@iet:ﬁee BeadingreEFrhtdse. The

second stran he eDNAtJ ; ggﬁ‘lﬂ s IOQ&SI zed using an oli gonucl eoti de t hat

hybri di zes &pef FICAMY O thE send t he normal gene- ng. tlle,se t wo

primersisthe prosodsr eonctftrlem@n@lmotog‘e‘él g4 s qﬂ@?r?cesc,qoB’naé'H Sl?e?‘}?soe Y80It abl e

vector, and su qg}gcbﬁq 1 Qo IV i%ﬁfﬂ}lﬁélﬁﬁrsaﬂazhmsn Srmst helowsghicliverfotslab@ad  known
i

to those of"SKi h the art ring the e gngsfd;tb@ed nut ant
Bv8 al | el e BMA thides mddc IR WF&%/‘”BW “gtnfge ypaﬁ%?gggon "t esponsi bl e

for the | OSg/H maydR udh kedoabi 0eDNE IIHTWMWWOQTa teHer Fppedrpe b ‘g: é% refjsr oduct

can be ascer tained. at L el Yes BrABRARE & chihd (1B 5Yr Gadinlaes o drsbdingct ed
usi ng DNA oBtaMrEerFy 10&‘1%%191 b ﬁ%twes dual E(ss?1u§];ect ed of or known to carry a

‘nut ant By 8 sthieedeanay be used @DMHIIQHWQWO@%B‘]B ““Sconstructed using RNA froma

ti ssue known, ory &%%&&ﬁq o QorBk PivE S DNAULtamTes Bud diffefcal tissuesid ob@Ridrpai r ed

Bv8 gene or any suitable e lBY ¢ oY= R o Iéeused as a
probe {0 S0naBRREPYRC NP GO R My “Byg el e th gE]

mut ant Bv8 al | eeklln%ﬁsk rarles
Cl ones cont @ikhal Godilerepiob, amt ovaS:ﬂCngeﬁei S*éﬁ‘t?érféé?%?‘o’t‘ﬁeﬁ “b g’g }{?I ed and
subjected tg s 1%%1%'&&&1 cﬁ@@@(&ﬂ échﬁﬁ@élﬁé}lb@gseﬁomels hodsovar PCR-biseiomategyoot hose of

skill in the ditional pr I,b Nskkict ed
utilizi ﬁ@ emfﬁwt}‘hést@eﬁ ‘TCP’BWf'te ° e%s%& W %ﬁtg{glézgﬁﬁ%gm a tissue

. known, SR8 LQfhinile0 W@IE B8IT &qumteamonﬁw&aéy peflable (Rloatpeh)- 35 90K 1Y dual

suspect ed 0 or, F%]OWBNRO PR Y RHGH & FRhBiReAlyl @h\@t g2 ttlehpr&mﬂmruﬁ&for gene
products made ‘53? put atively nutant tissue d and, scr eened

usi ng st and aider and thbédymgtr@éq?prﬁigry BCR is then camied outyusmg the anhcu R B prim

nested 3' primer according to the manufacturer's instructions. Once obtained, the full length cDNA

30  sequence may be translated info amino acid sequence and examined for certain landmarks such as a '
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

organism of interest using appropriate stringent conditions as described infra.

35 Isolation of a Bv& coding sequence or a homologous sequerice 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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-19°28 February 2006 WO 03/020892 PCT/ US02/ 27571 techni sgiesy; ggunction
wi th anti bodi es rai sed agai nst the normal Bv8 gene prod2761 ! £\‘ygzgescrl bed,
bel ow. As used herein, .the terms nucleic acid, polynucl eoti de and

nucl eot i deway &bt rchangeabl e and refer to any nucleic her
conposed of deoxyr?bonucl eosi des or ribonucl eosi des, and ag&&ﬂ%ﬁﬂ%ﬁ
conposed of phosphodi ester |inkages or nodified Ilnkages such as
phosphotri e phor am dat Chor GALPRXWIES hy! ester,
~acet ar ni daf@Nﬁé)BtP’g%?FHt%msf ﬁm(l)sgltlﬁgrrl %M)br fngﬁAap r% %&;% oF ari ;Plg orﬂlhldged
met'hyl ene phoisplaowitiess ObtrrSFng’é@thb%lim@?déMhﬂf&%Sé Bvhemggéls- phosphor ami dat e,

bri dged met hyl efg pphRQ %@h@&%@e subfQSPhRLQLbQat aasurmfamé ﬁmsammﬁc&

phosphorodi t hi oate, brid hor ot hi es. .and
conbi nat i or@rewt%iﬁswen%ﬁ Eé‘é‘i  SCAPAEC-t &F@R?l‘lm 8 rgayamn ,eu g’y?n%acﬁ eoti de
and nuckeotifdBleatispNapesic by e abdiepy sfmekude Feucheple ﬂl@a@@lpd‘éedcf@m@%é@y bf bases
orher than 5.0 4ot ¥ P's&L&q'bﬁgéAoémggmx R A i)

t hym ne, cy 03| ne ‘and uraci exa . ‘a pol ynucl eotide of the

i nvention M gad todselie gyamigelonpsgripsthe Sﬁ‘ﬁ@“ﬂ%ﬁ@l? eree BMEE npiety which is

sel ected from t A& SHAMIG:yIHRG hlddbd‘hgmbddtto 1l§k0eite ﬂummgtnebmme;haensesf Farexappleaci |
5-bronzouragcj |, raci i od ANLRLNG, iS@Rb Qe

4- acet yl cytDe T Fg’e %Q?t?: “8‘5"(?%?/%%5%?{006 flrﬁs %’m it %%B% ri '

'5- car bary nentRit I&mlm’t Wc;f@n-@;ﬂ] o the |R@ﬂA”§mg an ol1g0nucleot1de primer specific for the

5- car boxyr rﬂ%&th‘y @d”&frlﬁk"@ﬁd’w !:d' H£g%ﬁ:hﬂ for Bk IgM&]anHf akt dtand synthesm The tesulting
bet a- D- gal act osyl queosi ne, i nos enteny ade

1 -i met hy| g&aHy \ gbridepa, frm BS flﬁ%cd' & “gl g&l?%?ﬁﬁ}?ggﬁéﬁ?ne eﬁnmal (RS eni ne,
2 met hyl guaakne, théh}md bt} By digsien eyith Fumeschty,|acy seosid eandINgatiedie mian éﬂen be

/- met hyl guani de \kfztl ]I)o%éafphmyr aﬂlu@% @X%H:B Cllplstleam of the amplified fragment may

5- net hoxyam Home louracl’l, Dbet mannosyl queosi ne,
5N-i netlﬁoxywaybnwr@ét hyl uracil, 5-nethoxyuracil,
2- et hyl t hi o- N6Aic§m%ﬁa££dmln&%mrra@em uarraﬁtioka@]av&)geyeaﬁ@ttieesomﬂ dor(ewgmple,

wybut oxosi ne, dour aci | t hi,oc o

5- et hyl - 2° YH?‘%tFrcgc?rl‘ this casey thfi dhanlzf' 5t acgilﬁegg%hybndlﬁm TR

uracil - 5- omyameﬂdomdcaccmﬁNﬁmomekiérstnéxssue laroze |01t SUBJ%W&E’GWS%BV% |“<“éjm€1v‘)1“ﬂ1
S-nethyl - h&@ﬁé&fwé@nhg 2 .(]aa&nmoal%xel\ka& GRIROXHRT P Y %ﬁ:wh taep3) w, and

. 25 2;6-di am nopurine.” Furthernore, Igﬂ{g nucl eot |dde used 5)6 lcthayentl on
‘may comPri é’"é“séﬁp’fals%aEF serqRd BRA £ eI DNG GAPenin e geddBing & Sﬁgof“?c HEHE 9r oup
i ncl udi ng hyBridpetspdcifivillyad i 6* @dabinosen! @nd | Gbgoasatviorrosers. hxybdkidse, and

hexose. tlicﬁ arqohf' enlzl xrf]lta B0 geg%&eg %g%ta Qvﬁ HEL. &%g Sind by gue}ct'tgd RY ]9[5:@ @Equ&rﬂé’ %ﬂtyh@ n be

limted b ource o nucl €ot | §ynuc eotide can be
froma hurmmoush maibets Fginisee v Fhase, Ofé@ skt By ePrRFRYye ?héP ROEREE °5Etr ce,

synt hesi zeghuk: Nistdile @ thbt}’of&h@ﬁﬂrﬁlaﬂ B@ydmaaesd ﬁutat-Eh(e) REoha0d fdeherfey obe  DNA
or RNA_and stra -Stranded or par tially

ex
doubl et ré{ﬂaélﬂ“ ngfg’tp?‘ﬂ“ol{l EF‘e%éEtBevé g?:f’eprtﬁ’s% daf’geas ft?fe present invention
i ncl ude, by wayAldfmagyesnpl ecoame Haotry @6 bEigmistrestddovsingoPNGorhirdiee Jidés such as

anti sense A%, ANELRL RS lcrfobsgqg%ﬁﬂ%sa n% BOY 21GRN6r atdpmvaamtary R¥Ab&Nd/ or

RNA . chi meras; varl ous structural forns of i ncl udi n |angl 5= st randed
constructed using RNA from a tissue known, or suspcctcd to express a mutant 1e.

unimpaired Bv8 gene or any suitable fragment thereof may then be labeled and used as a probe to
30  identify the corresponding mutant Bv8 allele in such libraries. Clones containing the mutant Bv8
gene sequences may then be purified and subjected to sequence analysis 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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DNA, doubl e-stranded DNA, supercoiled DNA and/or tripl esiebbrua 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

nucl ei ¢ - agi¢igsdabob @r g quantity. For exanple, DNAs and RjAs may, be
chem cally synthesized using commercially avail abl e reagent s ano-f
- synthesizers by methods that are well-laiown in the art (see, e.g., Git,

1985, Ai onucl eotide, S nthe Practi cal Proaghe.d Ble PERSS, Q<f ord,
Engl and) . SCINGNes Ha$PryBcisy od %'caéltlll’(ﬁmﬁlmﬁd Tiet CVF%H%?In Vifro ptEr anscription
using pl asmescisbegbeiw.as SP65  (Pronega Corporation, Madison, W). Any nRNA

o the. presant TaVEnTan el Hok h L Rt Cul ot Rl dusediompahe e hods
resul ting rrdofeRtoEar gl ged WP 5058#‘33?06‘% %uc{cbsm[? m&ﬂ%g%%rgsdzr s.

I'n somesci K&&H@toﬂﬁlﬁ(ﬁ&i ofaphonhedistel niokgasednowifct éab%eas tuabiak |P’£1(359110§1e€f@5| red,

nucl ei ¢ aci &gplggm'tlda{g sx[rogne gagt?métgt c?amd%lll%ﬁ)§1eg§ deﬂmgtgsom}ﬁatgeﬂ)ﬂfeﬁ&er red.

Nucl ei ¢ acP I nt'emucl eosi d in c{;ray é) be ;
synt hesi zedridgsd WQOSP@’@Q‘Q‘-}%@S bedeed mstheisers Phopphpralsy B“%@‘f P %ﬁg’\ml art. For
exanpl e, Wﬁﬁ&g pdsmdifle, amgéae%emﬂaﬂe nﬂﬁépe&rﬁteamhekﬁhmmm nmwymﬂm&lpmnat e

t

h h t h
Phosphor amPUERE oo PSSP CHSt BT ROaL g e ST oRg o Tyl

‘acet annbdatigkagesar bamat e, di et hyl ene- suI fide (-CH2-S- CH2),
di met hyl ene- sul g'%z? %@ n(ml&%‘gmcggo%{g)wtléya%hm&ﬁ‘cﬁaﬂsﬁwbécﬂfdﬂly(mﬁdzfﬁﬁae CH2) ,
e

2' -0 al kyl, oxy-2' -fluoro rg hi oat.e int e(ranucl e05|ugee
" linkages arl@dﬁ\/\/éqnllm%ﬁ@ﬁﬁaﬁeﬁ offifethagy fhc(fg’é ‘01‘1"3}?? TR Ete E'I s eqg8h, ETEm  Rev.
90: 543- 584 thyRGRNSjddiRE atit urdl). , Pt 82Gnple] @ polarueiehtion ofl the fnyer@on 3RS coatail at

references cited ther 20 |.n.S mhadi ae AhudilerRLeSERteaitivVent i on,;
t he nucl eot$de™f élg’a‘gedef’asg mmegnohrlr%lr]9q&ﬂ"ﬁralcuc’igeot ti §p nué&?an(;lnl er |ee

nucl eotlsde sffopmsagbeci-bipwodeibl e-dlaargibd Iﬁy‘tS‘P‘i”EFé] wi PROCHRB: endfit%ry  RNA

i nhvvhl ((:ga qloa@;ty@}ftagmlg 0s.. @Cg}go,@@d%kﬂﬁuum LSeil, tsgﬁrb&iyﬁlaiﬂﬁi&mhmtl@al -alidusding, 0 each
ot her utier et a

nucl eot i de 5r°§‘ba"y2ﬁ-h¥3‘a‘}’fﬁ?"llf‘§9]y Frf)cynuefhg’é%?‘iuﬁ’éﬂ (1 r%f%tﬁ(ila) ?‘g%g‘qg&é%g@mﬂaﬁﬁcl Aci ds
Res. 15: 613&-i6ib&Bdnyladening 1 aivthyieninge RNAetDkitosan 4l c;gnféhyéaumm}él@thﬂfdemnqgm 25

FEBS Let t 2&&%‘1 ?’g'%?m‘%‘?’o)}mMCyQHﬁé ei g n@ﬁx!ylgﬁosﬂ@,y b@S aﬁblﬁdef | e’dm@c}{ylaﬁbﬁnﬁsw tabl e
means, are e art. For he .nucl EIﬁI aci ds can be

purifi ég@ b)ﬁ mwgpg@mﬁqqﬂgécﬂor —:Bﬁhcéx%'lh%@yl#ﬁ@mcélr 2 éje%)PclluﬂglP% ueosine,
chromat ogr %mxet&&y@%bxy&ktaﬂwa@pIsuafeelswsyamm-umymmm-tsbmnmgﬂddhm andilissan wi | |

recogni ze that the purification wi § nd i he si ze
of the DNAFEFHE aﬁ‘ﬁr(‘i' gﬂ’m%“c g5t at'éa” 8ueosntlfhl) i nggéf srllﬁl}g?g%%hll glggJ havi ng

at |east 10Q- tﬁumhc@oﬂ{ldesacﬂ i -methyhgadily bpdildfi- M@Pf@ acldp@?tbﬁii%‘m WeTl-&-oBAEUE 0di ng

'sequence or,qt %V’)C OBl B hioliBY, ab3RakiEo- UNEaibBybiagy1TBLHAYS (20f3)%.hemd pr esent
i nvention. In other enbodi ments, the pol ynucl eotides contain at |east 25

(cont i FdoushO-IiHURIPEHE des; 50 nucl eoti des, 100 nucl eotides, 150
nucl eoti des, or FAQBLCH emynud&sadahseanﬂh&n&mdﬁ»mgay ts»e:querac@ast ore modifigh| - | engt h

Bv8 codi ng Seauence CLE! fie 35l BE 51 088 (Plaslaublensihandad. 35

Addi ti onal | y° nventron r pol ynucl eoti des that selectively
hybr| di ze twlu@b%mp?@ﬁpent of

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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t he foregoing coding sequences. In preferred enbodl nment sg FbB@ary 2006
pol ynucl eoti des contain at |east 10, 25, 50, 100, 150 or 200 nucleotldes
or the entire length of a Bv8 codi ng sequence. -21:28 February 2006 WO O
310 2 089 2 PCT/ 11 S02/ 27571 Nucl eoti de sequences tHhat encode a nutant of
Bv8, pepti d& t¥48i%ents of BvS, truncated forns of Bv8, ah§ P83 Y on
proteins may also be useful in the nethods of the present invention.
Nucl eoti des encodi ng fusjion proteins na cl ud ed to,
full | engt AhByBleicss %@%WTEPFYF‘{JWC%PE’G?&“F%PH%I “B?“S%{? bﬁly usgt{ %é) Fkg&f lclllﬁggs(’t encodi ng
peptide fr @gmﬂtl&g@ﬁuaa‘itﬁ forseainpieo Daths Sndi RNk artag dhe phm@ilh sygthesiyeptbige, such
as for exa L t 1Chhowh RGRERABQS t he
stability § “‘ﬁ%ﬁ’ yﬁv‘ignr%le 1e€§é§r§gndr %ﬁéglz%r%gf?ﬁg?agﬁda%g%\?éel & l[%@% lg) in
the bl oodstgeani, 1987, QligonasientideeSyaiess: APractieal Approach %P‘fiﬁs Ko Bpetal
| um nesgenfRELE! R mugéwmcla@ Pe used \aso BarkBIpKET usinE pidsings sohes BEB
pol ynucl eot1 de variants t %@/e been generated, at least in part, by
some form é?mIH‘Tgla&?‘fPé‘Gt‘ F‘ﬁsﬁ' .’ e.g., gene shuf f1 i ‘ng and/ or_recursive
sequence r econbiaaiRIA tansirfpt chesicd PdE nugieibcd! seqgpeaimay g &sed 5 pmsethys angd
5, 837, 458, ol Y reserﬁsﬁxgn o, %nt\gdu@efnnﬁgﬁulﬁlf @ PLRSEN treshifive Bbh Gilternétive
exarrpl e, using Such tec ues one can use an Bv8 encodi ng sequence, or a
‘plurality GIPhCB€8r1€ﬂ‘@@H’|oﬁ PFEWE®ES, as the starting point for the
gener atjpon of nﬁavﬁdme&ﬂauﬁaﬁ@s as e\maedmcrngseﬁumdtamnaiﬂlty isagpditedy nusteroustdar al | y
simlar proteins or UE@aining modified
char act er i §‘f“f”&gsm°% dl—’ﬂ“c'ﬁfc(?cos} 1 hn#a eggg JS%EA Ig@rr[g%do Tgl%%%lé% l%le Bv38 ér’l odi ng
~ pol ynucl eot:mtdmm&eqﬂadmk%s rd%s@bp bhoelthesizgpbyangrreapendy :8¢ mpRods &t it W ﬁkft"ﬁa pr esent

i nvention. ;Hghly rgl aéx%qplgexﬂéhohm‘m Sghesdin ﬁlﬁie}énwﬂk eohbidias paopbeitg

proteins that have at |east about 60% | ic W th
the am no @B?Sﬂh%gblﬂ”é%céjhﬁsﬁﬂwéwﬁ]ﬁ?% alpﬂ?fa]g]é%]ﬂcria?el nne%%%él%p I‘Phbs Q&Erhgéf%m ure

human B8 Ghrmbdegl, tRoiimacdtl, giisodrofyBHQ, dcDaiNGate, c@rb:m@ gipethyprspdidtQlat | east

about 65% 70%.. 75 siipgmAd-Rueherenssonfat2loaast, about
~ 85%to at I(‘égStd %@qmgg'{%flga%dg% Eggi&ﬁgsequ}a\lﬁce id v rements.

Hi ghly rel anéd-deono)-Bepso eheprherpthisefe Bk 18ksFS “Fiegw?%hlbotwfldlhélc agn(%:l vities

with Bv8. gHitRaniel EIIOCI§900 theirh @eDBESOIHR4;| Syt @l 1950 Thedediont Lty 3t HE use of
(a) DNA- vect(? t hat nta n any of the foregoing BvS codi ng sequences -
and/ or thei¥ ’i‘?g?fb e@ﬁ‘é"‘ {Y. e., antisense); (b) DNA expression vectors
‘that colftain anyn efme hebOﬂ@ﬁ!égef fhg PRY®t Evatng t&%&‘l&@ﬁ@és“sﬁp@rz‘&ﬁ Femgre 25

associ ated it dhq A]?QHJO%E:QJIMCI@JH@J@H‘S shdaatle delibleatdiied HyBridX%th essplomnafy t he
codi ng sequences;

' engl neer e d hos el n any of
t he foregoify Bv‘B'“‘d‘oﬂﬁ“ﬁ‘ijy E)éh‘?fg‘rﬁa&éé'mts o5t “"i' Tk télglg%?ﬁ‘ﬁ Oﬁl‘%%al&gp& a,
regul atory kg meaL Ahh:gamesdbmezste@zu)h @heemprem"mzm mefhdrieodilaegdes@puesices i n
the host cell QS?% cl( guzui 6%'&1)(5%)? Plcﬁ e evAPRY A58 JuS chdlat: £XPBRESS an

endogenous ”év ene’  an er the con an exogenously i nt r oduced
regul atgry FélBériBmﬂ( $276339) gene activation). 30 Variations in native
sequence Bv8 or D, ¥Rk agkl'ssmé}@g?zjriﬁ%d ®fant E‘lﬁﬁélﬁé/ﬁead@ﬁﬂfé gidmberieite artcAer  be

made, for exanple, usin t echni ues and ngs. d

conser vat i V&2 3Rig ﬂl‘*?d‘r"l‘”e“ég“hdgéwﬁﬂ’]m\fgg TS a3‘5‘°"°" get” %{;Cﬁf]h,gr g?engtagsﬁoél e, in
U. S. Pat entchlNenatoBrafifidor 43t clecvaptiomsis. 0 0§ comase, e S&iﬂedsﬂb@éﬂ iveil rocemmize dbdt e on or
i nsertion Ot{wtd) %f%nﬁ@é‘?mr?w@%gpﬁﬁlﬁn sﬁp&%ensgze B A o b@ﬁmcﬂs in a change in

the -am no aci se ue e Bv8 as conpared wt t| e Sgquence Bv8.
QD'[ i ona$d y t he Isolated or purified polynucleotides having at least 10 nuc eotl es ( yhridizable

portion) of a Bv8 coding sequence or its complement may also be used in the methods of the
present invention. In other embodiments, the polynucleotides contain at least 25 {continuous)
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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35 variation is by substitution of at |east one am no aggHdeMiubfy Zop Ot her
amno acid in one or nore of the domains of the Bv8. Cuidance in

determ ni ng which am no acid residue my be inserted, substituted or

del eted wi thqut adversely affecting the desired activity nd by
conpari ng g byt uary 2006 WO 03/ 020892 PCTI u502127571n%¥€5%%% Yiknce of -
Bv8 with that of honol ogous known protein nol ecules and m nim zing the

nunber of am no acid sequence ch d lan e of oetv@hrdionml ogy.
Ami no aci d ‘substuelgetds AENTEH thab‘g‘c‘ﬁ%g “etas“uf) ot PP e% {%ré}(ﬁ eng one -am no aci d

wi t h anot hegmads B8, akd mivsrfmun poyteiis pay also lstusqfdtlmﬂlalnetafﬂéli% © PRSI FRVE -

. properties, s s 1 SR e ok QTN iec 5l Roghi DG,
conser vat i V& gﬁﬁde?) enmg‘ g q%acem;ﬁt s I Rserti ons QNS R,

acl :
optional | y deguengys,tofyecated figes @%"%t?bﬂ‘f"]“ft“{eﬁe“ﬁ" 75 1781 éra%“ems O%Ve vari ation
al | owed sray, bg,chef 6k o @epiy s&:}d&‘ak dredxincAd, | aydomaint fused t4 msksr Ko dogin dtbet i ons

O DS O ol ML A S oo 1 ASPHARGE @nd b 851l Ak asul ti ng

vari ants f oPcseststha mat ur enat i ve
sequence. BwGnpoiypapt asdéluﬁmmglnﬂnf@@ opt wmigpsgent B‘”%Fld‘[hwp FAnR B EBHS of t he
present | nvent i %n117'§15{81]8 BvEGoly E@thxﬁndﬁ&yth@%aﬁermmﬁ&detﬁht e4seinpattedyni nus or

G term nus, | nt ernal resid when &enRared with
~a full-l eng%ﬂlﬂlerfa@‘l Q%dlﬁFtEﬁ Biolyioncgg &1 ° u%?‘h al%(or rTCﬁ%UP%rgﬁmﬁo acid residues

that ar @) NOfes@BSERIU AlPabaNoa 54e%198 eud ib$3(314@$3 ima be yed ip frempthgds of fe PRAEE
~ pol ypeptide, Bv8 f%a qglgg%qug L@ﬁ (LSRR 65 DY ¥ Bis ScsiiEhRiueak, or 2

convent i ona™f&&hni §uds pept i de fragne y

" synt hesi zedpluAlityaf Beii papdingescasro At e PRVDS B‘é%t tH%Feﬁgiﬂﬁn O??nghlﬁn%iu(é r %gmant s
by enzymati ¢, dhigeshidfkily Saddr strddiralty elaﬁlnrnagotélﬂmemmradxtrai fqnqﬁmahﬂrdl‘vl gtk known
to cleave proteins at sites defined by particular amno acid resi dues or
by di gesti ngr¥HEIHRA with suitable restriction enzymes and isgl ating the
desired 1ﬁragnentﬂlgMgt;claabﬁelmehomlpg% abthe Btf%eéIFFﬁ‘i‘IEﬂJEOIYW‘%‘?PB‘I‘W@cP@bg%f’fr ﬁg and

anplifying g, DNA fa&ﬁ%ptus&m@dtw rBerfl@Sichied, palgipephicdexchs agnens, arby

pol ymer ase charn reacti on onucl eo desired
ternini of Pﬁemwldwnf‘?dé{’@rﬂﬁfﬂns tehaé%’iilleﬁi’}é’gﬂ {g/eﬁmm%@ dsg(ﬁj gég?dcﬁt?ﬁé?g in the

PCR. Prefer akl a){-mmB\ila s@pknyep&ptmtdﬁnyf s@gmBNBYS sughvsies reaturd lagge B&%%f 3% 319%gi cal

and/ or i-munol Vi Al o BiB Poky ORI evii Repat | oul ar
embodi nent s, ‘gcggirgfva Zan“)éwe%c%tb%oﬁns ct) ?nt er est 18""??' n ‘E ble |

under tBé heafirmg of atd?@ff Doyt %t 76 dat PP 770 gnfin ffl’fihscgllfﬁcsct FEHDT Bns g resul t
in a change ;| N 0! Pghe Rlated Bbrldiogh &t ,endohlﬂﬁlotﬁmdaarﬁlg Battand raivitichelides,

denom nated exenplary substitutions i.n , S o£28) DAt ietorsdgscri bed
bel ow i n r ef or endes TH" %iif’nogtg‘ REP rAsTe %So ]!éern%fgclb %ugeg and the products

screened. 280&3110ﬁnya:fyhezdﬁ%m\t\@m@ﬁ@@@m@@&w@ filc“GOFléF‘ﬁ%Fs (e HSTeRFY 3t
' E\r eferred %?@{ g}’.‘b?es§b{-p§gc{o¥sutfldt QBRaindnyS bt b tebr Qe B abdg Mealichces @pirativbip vaI
"9 R) l ys aSS%élgﬂd ef?ﬂ? a 1egu1atorv element that directs the expression of the coding sequences; {(c)
genetically engineered host cells that contain any of the foregoing Bv§ coding sequences
operatively associated with a 1'egulatory element that directs the expression of the coding sequences
in the host cell; and (d) genetically engineered host cells that express an endogenous BvS gene
under the control of an exogenously introduced regulatory element (i.e., gene activation).
30 Variations in native sequence Bv8 or in various domains of the Bv8 described herein, can
be made, for example, using any of the lechmques and guxdel;11es for conservative and non-
conservative mutations set forth, for instance, in U.S. Patent No. 5,364,934, Variations may be 2
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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Asn (N) gin; his; lys; arg gin Asp (D) glu glu. - Cys 44¥

_ ; ; K84 asn asn

Gn (Q)VGIu.-.(E) asp asp Gy (G pro; ala ala asn; gin; ?ys ryz?gﬁarg H s
I e (1) |eu val ; met; ala; phe; norleucine leu Leu (L) norleucine;

: phe ile Lys (K) arg; gin; asn arg M | eu; phe; Be
Phe (ﬁﬁd@@'ﬁ"w% ile; ala; tyr leu Pro (P) ala al aLC%"Z 371t IEI)I‘ t hr
Tlu (T) ser ser Trp (\\/) tyr; phe tyr Tyr (Y) - tip; phe; thr; ser phe

Val (V) ile; | | a I
o ) S b By i S LS oh B EF PO R A st anc 2

are  acconpk kbihestidyqssleetinpngnaduibsteionuef fuﬁhélomﬁm) mllﬁﬁoé’ﬁldé?tﬁ‘i‘ﬂ“ﬂ“&&ﬁ’it ly in

;[ Ee![ rheefa]; Z ¢ 8%% r}%shl L] r%}gic e Lo J-Ja%ﬁa afdthdd Qt‘in{rlB @m@lﬁavfﬂ@ Eimﬁlﬁ |s§tﬁ1ﬁ¥ﬂil lafiorbackbone

tution,
conformat i @henn(aﬂ)gm;yeﬁ@s emlag@e @placﬁvmt 8%%8}5 ng W{:ﬂy a%Tn?é 1‘ts1e consenéag\d e%]g) a%%l
target sgit szlzgémélﬁ) TitsBBons RHbidietios niah @ptsindly ve haiheirangdadf aboat 1 tp SowEny q‘“idﬁg

resi dues are d ded t
53 o ool b ERRERE S SRR il ok umaes | oo

_ , 1le; %t ral
hydr ophi | i Qubsﬂtjdﬁqns s&amind doids lrl(t®)sc<alelllce||ﬂ’@,d tesé@&')the tj’F‘{}“‘g(‘ﬁ)a“tB%fi o %&"ﬁ “in, his
Vs, A (k. APLANER shbfmpiksnce chai n ori entation: gly, pro and (6}

~aromati c: e. 15 No
exchangi ng a neﬁﬁ%laowpt&ﬁéw%’rmgﬁ%gﬁ Sg‘igeﬁgseﬂé ‘F‘?“Sst%alghe&% ‘)glsfdéd“ %mha' |

substi tig edla@@&@ﬂ@sbﬁn&mtm o N-iemtinus o Eetelmins, or Pl laglp ﬁ%ﬁéﬂb%ﬁiﬁ‘%ﬁ*@ f°f

substitution, ) L8S, OfulIR e AL READ b btk | Ak aRBhALNG(BaRy aanser ved)
sites. The ¥4Ma E e using method 0 n the art such as
~oligonucl eo‘t:sucdlesthat are not essential foradesued biological activity of the% g/molypept de.

BvS fragments may be prepared by any of a number of conventional techniques. Desired

peptide fragments may be chemically synthesized. An alternative approach involves generating

15  Bv8 fragmenis by cnzymatic digestion, e.g., by treating the protein with an enzyme known to

cleave protems at 31tes defined by particular amino acid residues, or by digesting the DNA with

suitable 1estuct10n enzymes and isolating the desired fragment. Yet another suitable techmique

uwolvcs isolating and amplifying a DNA fragment encoding a desired polypeptide fragment, by

polymerase chain reaction (PCR). Oligonucleotides that define the desired termini of the DNA

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

In particular embodlments conservative subsututlons of interest are shown in Table 1

under the heading of preferred substitutions. If such substitutions result in a change in biological

activity, then more substantial changes, denominated exemplary substitutions in Table I or as

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

screened.




nmedi ated (site-directed) nutagenesis, alanine scanning, 2@pshriéer2006
mut agenesis. . Site-directed -24 28 February 2006 WO 03/ 020892
PCTI US02127571 mutagenesis (Carteret al., ucl. Acids Res., 13:4331 (1986);
Zoller et al., Nucl. Acids Res., 10:6487 (1987)), cassette nutagenesis
(el |'s et WOUESRE  34:315 (1985)), restriction sel ecti oRCTHSIZKGeMesi s
(Wells et al., kilos. Trans. R Soc. London SerA, 317:415 (1986)) or other
- known techni ques can be perforned o Iloned DNA to produce the Bv8 vari ant
DNA. 5 Scanni ng anm no acid anal ysis &ﬁﬁ—a‘c’. | so be enpl oyed to identify one or
nore am nocgghgs along a conEkgudys sequence. ARsfged he preferred scanning
am no, aci gssiaee rel atively sgaistitwtionneut ral ani n8LEEEES Such anmino acids
i nclude al ani ne, glycine, serine, and cysteine. Alanine is typically a
preferred geaani ng ami no aci dvanengethis group b dause it elimnates the
si de- chai nArp@yond the beta-cast®Ha®nd is less | PRely to alter the
mai n- chai n Aso@Por nation of th&WEHDEE 10 (Cunni ﬁﬁham and Wells, Science,
244: 1081- ¥e86)(1989)). Al ani & is al so typi cal | )fer'p'r eferred because it is
the most céh® amino acid. Fdfther, it is frequegtly found in both buried
and expos@ﬂ“ sitions (Crei gqipon, The Proteins, o H. Freeman & Co_,
N.Y.); Chotfit J. Mol. Biol. — 454:1 (1976)). |faaal ani ne substitution does
‘not yield gpeguate amounts of MAbkAR arg an i soteriag am no acid can be used.
15 2. Prodygty,6n of Bv8 and Bué; vadmicamb;phdfechni ques suitable for the
production of 'Bv8 and Bv8 var inamdusinare wel | knowdeuW n the art. Because the
preferred tigelni ques are the sanechofileBy8 and BvS variants, the techniques
descri bed bel ow apply to Bv8 wastiahrths as wel | as o native sequence Bvs_
The pref er mgd@®yet hods of produes BB#H ncl ude i sol §t4 ng Bv8 from an
endogenous ¥advce of 20 the d%}’wg' tide peptide synthesis (using a
peptide syrfth@8i zer) and reconBf Wer ’Efaeté{f'uni ques (@r any conbination of
these techrfigtiés). Most of thé di scussion bel ow pgrtains to reconbi nant
“production f.(s v8 by culturing.cells transformedemwith a vector containing
Bv8 nucl ei c?él )d and recoveri r}gr;{,}ﬁe pol ypepti de fgzomthe cell culture.
However, ong’ skill in the akf i sof €COgni ze tipat there are many ways of
pr oduci ng §(V)25 Briefly, thig BRukede nvol ves transform ng prinmary human
cells containing an Bv8- encodiingoene wWith a construct (i.e., vector)
conprising an anplifiable gene (such as di hydrofolate reductase (DHFR) or

‘others discusse u%%!l?%ﬂ(ﬂﬁgtiﬂ'& ir! @8bn &%}Jﬂbﬁ@i&l%ﬂﬁt@& BB pogpdpadegid of at
| east about 15 lf)p That s ho

; omD] 0gous W th 2, DNA S eRUenCe. dk iﬁ%@tﬁ cus of
the coding scegipbedly heinpypstiogiepdiy Gy gy gat %efrf i'cation of %fie Bvs
gene. The amplidf bafk §ogepeictisbortaan &k saa si te sthvdttidofs cxoplc3s 4 heebPf er e

w th expression of the Bu ne.- r f @ IBIlePHe hiSh LB WEt &dcysHeh that
the const r uRétical B’@_Bﬂ%’gn’ﬁ?}ﬁ%ﬁg%&%ﬁgl Q&P%F%@gt ed 1nto the Q{gﬁome of .1 he

primary celbuskdferedies cin. Naahpooesriegsesiuesaggivded 5 Fags P cem 8IS si ng
t he constru&ltam?,rﬁgcrggg:en selected for by neans of the anplifiable gene or
ot her marker present in the construct, qu presence of the marker gene

~ establ i shes(d he ydgphgpissroresme et tlir8yF4d'Pon of the construct into-t he host

genore. ((No fyr t hekrabiglepliiiorygferttiie pri mary
' €)) 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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cell's need be nade, since selection will be made in the2speingytross. |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 seqtﬁ&g@%&ﬁ;

det er i ni My PHE&Ppropriate length of the PCR fragnent rom
correct honologous integrants is present and expanding only those cells

cont ai ni ng such fragment S esi . A Lle&t gadN.g;;eIA@d gy, be

anpl i fi ed BtegeRsss GEichet %yﬁsrr‘est‘rﬁ“d Rl pdE % 4% (1%(%35;, Wlﬁt i agp ﬁsl‘l at e

. anplifyi ng1ca@1@‘n1{196’5)yccﬁsseas oty @E@lsét Flfaﬁiﬁﬂ%—é?rﬁl Gl?ﬁ%?breém °BENEIFS DHFR)
- so that ”“#Et'a enemsc(a,fghsee% QpHEAETHA 8880cJEdHBoraEcEeA, G A1 SN@EE) Fr eifnerlaxbtlwy

however, Ication ste after the second
transf or mateplmmuwe‘@fc‘%elPB‘&&“‘B‘&“GW“‘%@‘?‘%‘P P’E"ﬁ‘é"eﬂ’@k%é ﬁr%rllr#%g\ftp‘ep, DNA portions of
the gengne, sufddi@ninlny atidbgeysis oari 4ol bacaployed to BRI encATFIOTfATEI %81 egi on,
are isol at ed from.the sel ecte i berS sbSinin %QQQQayargreémaély Shall,

expr essi on®Atst SWEFLE § ?“cnqtehelﬁm?l?atﬁﬁfg orTed Wt h c(%etnom an[l)NA portions
and cl onedpeuanidinh® acidprivsh episo acddsdrc{ude) alpmng gl&%‘i?t %FF‘PF 1'I’f‘e ARPT i $7ED1 @ regi on.
- The anpli fi ghg J SOEAR shadnihd) &ind BB hrﬁdngdlnbymuprmamlse b klirinatesrtiy mlethmg agent

if not alr nplified in.t nary, ce D @ dr¥matol & SRCARGRT Y
‘expr essi onb‘ﬁ@%"c ‘héé’F‘Féar?PBv@nﬂdﬁ%F 5 @fa © ath F‘em(?g?1 Pg{; % Y efanpl i fiable

T egi on 16ONt@inAhEYmBUB Vatle Scgrevitds U)S&éo&5d1 Br e“é%““teH% 3]§‘éP(B‘°aélﬁid"e§?“ES’8uce t he
protein. Tpecm%'\'ﬁ £ Ql%%%ig&gﬁ\éﬁ JYBY b8 ehinat ned ﬁfeﬁ&ﬁﬂyaimyndClDN&hlhuﬁdfdaahy

prepared f ssue |eved to SSess t.h Xpress it
“at a det ectaiobed vpusipas (Croightony HieAgigms QP% caﬁobqﬁ on\llterllai e(r%/['t“(%&%bt ai ned
froma eDNAsd.i hoasy zfmaﬁlaasfuedlmnﬁmdloeemmpﬂd@gleqtﬁattemmomj$ ofj "plli%t Piulﬁﬁé‘ﬁlc s yes.

The Bv8- enco? ng g ﬁe may al so be obtained froma genomc library or by

ol i gonucl e8%f &8 ¢ & theS| S. Libraries are screened with probes (such as
anti bodtes to Bu8 . o Y8 pedBySgaiansf gpout 20 20- 80 bases) desi gned
to identify theT&ﬁrﬂ&eQJmtéblfbtfef tﬁesﬁrodlll&udnfprS‘@H@v&v:@ﬂﬂt&)d@d\@byﬂm in 8epeni ng

the eDNA or enomc lib e e t ed
using st anc?‘é?aﬁs%ﬁ'f‘%‘écﬂﬁfl ée§1“’é‘§1XS adeeilﬁ Fa“ﬁef %LB i]%%tvgl?aglgl%g%h %Tﬁ %gﬁg!r%gok et

al ., Ml ecutiaw aﬁl;OtanagvandhtsLaab@iatt@na;wmuewaﬁ‘“‘é New York: Cold Spring Harbor

Laboratory Pres &3@%}1 meéﬂdsaolf bSERasd MQudTBRA G BN SifEHe] a’zhteedotglsreusgsemee ofencodi ng
Bv8 is to use P

as described in se tio k et
al ., sdfra thezzslspcpﬁﬁeel?eé?lq@éﬂ"ﬁlﬁé‘f froge %)?ep}i‘?&y'glfei’lﬁcé) 8¢ nttccti"f g&g@e Careful Iy
sel ected 0|cb199£lakﬁ6;|1&@tebeda:hms@quences to screen eDNA libraries fromvarious
human 11 ssues. lg{,}go ONHEL SOLL B R B0 R SEhRELRM ABLPEADGR shoul d be

of sufficient el unanbi guous t 3 0 |té|“ves are
“moninmzed. tRndieed eith a%ﬁ@éﬁ@@@“%?‘és ‘@B?“aimr‘fbﬁt?d feryiAIReHRe W&’PW ‘Tﬁr‘%‘ ¢&urring

Bv8 di scl osgflye hekRlR méiﬁslzmeumah@mmuedge@a mdemﬁu&tmabgwhﬁbémmmsmaw that it

can be detected_upon zat.j on cened.
" The préferred n@‘t‘%@d }Er%/ ‘QB YRGS, %a“?fg) 1&eP rglf'lg Emﬁn &39 Xnté?ﬂﬁg' gn Hb

pol ynucl eotehehink xiasel a amstiust (el Vet cawprising aorpiidisble sens (Fué’éi ?Sdiﬂa’ﬁ‘éf‘ﬂaf%e
~.ol i gonucl eO%A g.ase (Bﬁmg\é%mers &%&% HRh M 1%%@@@4&@ elagtoe of Albieekh dflaeast
nc

ol i gonucl eo udi n ut._ not limted , nyl ati on me
| abg| i ng. about 150 bp that is homologous with a DNA sequence at t elocus o? tthec ding region of @e B Y

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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35 The nucleic acid (e.g., eDNA or genom ¢ DNA) encodi ngg Bg@rug,?jg@gerted
into a replicable vector for further cloning (anplification of the DNA) or
for expression. Many vectors are available. The vector; conponents )
general Iy include, but are-not limted to, one or nore of the -26 28
February 28650¥8P83/ 020892 PCTI US02127571 fol | owi ng: a si §FAVSeH¥YEEnce, an
origin of replication, one or nore nmarker genes, an enhancer elenent, a :

pronoter, and a transcription term pati.on sequence,. The f L.
i nvention ﬂayeébléngﬁﬂa%}ﬁ@efg“”?‘ FAGPHB P F?FT‘?‘“%@‘F gp@ﬁqpﬁ{alle?gglgc{flﬁ%%Cg\uffatggl rgo as a
fusi on pol YREPIHNGE it dorrdct heinsglio fitagsmip o yoemt iaoke exparfinghol's fgperdkabl y a
si gnal sequence or other 5,poly gl RAY] Qs RapBesiplitics £lhieayagaysi te at
the N-ter nPHARHE S &G Tir é‘gg%f,éit&g‘i% .tqrse{f}ol ypesgt ia%e Jpﬁlgg%ergl l,.t_#)ge' si gnal
sequence mayestiy te calvpithestaprpriath @iy peenifuch oy meRreRE A S APP ISPt he Bug
DNA t hat i %e é%ﬁgﬁﬁﬂ s BEOfitPR YRG! dTihe thB@ phRter dlabgb UBefskgynabweegdence
sel ected preferably’is one t_téat L5 rteCOc%EA%a%&o@n@%n%gsgﬁééﬁﬁ&-(' .e., cleaved
by a si gnakmplifiseiangices nphrondgicdppdplicr fiseoops aostuhy aryotic host _cells that -
do not recogni zgrange plot@ss:pt PA matipveofBiszsmm apigady daed? e dgnal 10
sequence i s substiltiuled. By .8 BLRKANOhL CcikledHahas RQUSeoraEY eeirediianf Of
exanpl e, fFONFERB Groug . consisting of the al kal ']%?A h %gg% @I?_Scd and
peni ci'l | i nasmessibppost aril arretien pdpEd SiHb 47t 8PP eader's. For  yeast
'secretign ltcﬂ,glasr;@et Jei\éﬁedfsti]@ B@kainlsmg@nﬁ@_len@on; Eheaniydifiitdaremeh ihen @@lg,ﬁlz We yeast
invertase |leader, a _factor leader - PAGENRNO TGRS AR aby
veromyces &FA 6 a'V%‘Qd’égragmffﬁ%a %atd%g@ﬁgfgs%p?ebed_?r}%bu S. Iti})I%at. Ng.
5,010, 182 iegtieidn BBt okfs idw o@orising myttipigcPricsH 8 praiatle reea gay e o E*
al bi cans 1 | Aseml 8a08H plo&R: 363wk#d published 4 April 1990), or the
si gnal- descri 1&%9&%&5\%%96[ 13646 gtjbl ished 15 '\C'B\(ﬁt"f%‘?arry é%%ped dd, gapaal i an
cel | expressi onTHhENARFYRE S YHEY PERYURHIE(BYgY “the ~ BV'S presequence t hat
nor mal 19 divk@&tdtopectseii B8 ORNBuE! tb pomshiuaariceattideih Apydyely, $v8 DNA
sati sfact -Orc%l e 90'115@1%91 hobct) an 'ifmm%fx' Mary ﬁ)gﬁkﬁ’éd, ﬁ)@%%@ﬁ,eﬁqlﬁrﬁl)ﬂﬁble hﬁiﬂh{? abl e,
such as sig ;hP sequences from other aniiml Bv3 g)o_l }(l?;))_e?tll)de?.g aﬂedoﬁgé gnal
sequences ' ftisowy. Sie Pet-edodisiepisapy i BRIEHETLHROYF VT EY SRS B0 Speci es, as
- well "as virglpggcretory |eaders, for exanple, the herpes sinplex gD signal.
- The DNA-for such precursor region.is |i 20 L0 eadi g dukiadiBest @ abNA
encoding the md{FEs B sped L Bich Sl%sémlil/%?d}@%td "“%éﬁ eof . goBcl)lt_h ex r_gsEi on and
cl oni ng_zovegzncﬁO&asBs)nieagnndaidnut';fb/éie@emfélﬂ@%&'él*ﬂ:@orflﬁaﬁco‘é?ﬂé’ki!ltessc‘tc ?gvt Ttor to
replicate ign,\ong gQﬁonHPﬁlﬁarf flieGt R -ROBLLEREY 8. cofdener @ink Wandard pedcaduiasgs vect or s
this sequence Is one 25 that_enables th@, v&c.t&r .to rLg&lrlmc,atﬁ,%};Lﬂqlq‘g@ndently
of the hostdeeribsnipsbamiss 'BNA ST SR & UG &L 61T g Hd ot “FEpT i cat 1 on or
aut onoNDUS| York:61d St HriSe Gaenoes PreSUEYSos equelwetvamenytd isolgndiineerdr a
~variety of bacter] e Mh{ HSESribed BEe@bh 9 Jt s@fbrdRR) dicabion fromthe
pl asni d pBF%@cfmlgs]# Qiss&%’ ga{:%m?tgérﬁdq%%t G am negat i ve Lg‘actrerti a,. the %@
pl asni %ri gi n i4s Psfsiredampthods o isolpings B8 AR {lp usruerfily pdretedr TgTRE Y 40,
pol yolrr_& ads%%i\_?}{éeg gscreéﬁsl&ﬁlbm lilBﬁl\Q fra:ﬁe/_mi.tﬁlepwhanftil@s!’ucﬁ:|'Qﬂiol’i@nmti®r sqL?enceS;O
manmmal i an ce| | s, ner t origin.of,r | S ATRRREAL, okiSvehOt .
needed for SrefFrbsiPARPeS %ﬁ'ﬂ%lges%fis%ﬁm?/“é%f‘ ntlrlémd(stu é‘c‘ﬁ@%b@g%“gu_n may :P)(/)ﬁl cal Iy be
used only beecatiswizid Eofrred srauehdve asaphianed froonte aptralnpermias Bya detlefid vect or s
are "shuttlg .vectors, i.e., they are capable of replication in at I‘east

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 ars

available. The vector components generally include, but are not limited to, one or more of the
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one cl ass of organisnms but can be transfected into anotpgremiganicds for
expression. For exanple, a 35 vector is cloned in E. coli and’then the
sane vector is transfected into yeast or mamulian:cells for expression

- even though. it is not capable of replicating |ndependentl of the host

cel | chron¥¥bidi208927 28 February 2006 WO 031020892 PCTI usBéPéJ?Wi’DﬁNA may

al so be anplified by insertion into the host genone ThIS i's readily
acconpl i shed using Bacillus species as hosts, for ﬂes by Lngluding in
t he vect or fdioEhid 2 sigglusausecet ﬁa?“ﬁ“’s‘?fdﬁ?’r‘ﬁ*}t’é?ﬂde‘ﬁ?&wwfe maé &quence found in
Baci |1 us genam, G [N, Iﬁdaaﬂﬁﬁseﬁiub@tamﬁxﬁanosBﬂ@lehdeus with th| s vector results in

honol ogous recombi nat | on with the genom , 00 agfe BM&OM
However . the reRBWFY! BF HETSHEY BRECSR CO%’&% h&ﬁgﬁ& R afkct b

Ls nore conFrﬁe@ t han t hat
of an exoggm,eyaypﬁpﬁdepzhtheattedognstmbrpeﬁﬂé%a‘@%’b‘srpé%f?fﬁ“%lyc"t PR EHAY "Yest i on
I's required f S‘mfﬁ‘éﬁa te EXRY 195 Shan dAng neheniroign weetypemids houl d

cont ai n>a §81P’%68tt1 AL al'so ternmed a sel ecta e
encodes a mfmnmlnthﬁééf@bﬁawef‘waﬁéo%ﬁﬂlwvl Fe vecgr 0 f\gv?'hy g{ %aﬁgﬁg}e?ﬁed host

~cells 10 Qingmmatllﬁu@rt&eih@@ﬁewamc (hé betegolemeah el SHD!SI!Ge edtcfed PrEERbl PRRTET or med

~ with the vector cont i ni.n deftaVhelfida 29ty &wyds(vaﬂu NnFdrhe

cul ture nedibm reWb‘F%aﬁn spg CCSS?% gg gg%‘]g(g%nggc}%aév%bétag?ny nat . ((A)gonfer

- ‘resi stance pidargatic ibbit odils gt ngo'@pw@plzctag&prﬁgess the gpiive Y?psllgﬁ‘f‘ Sfci A, ‘neomyci n,

nmet hot r exate, Iigg s Sﬁlﬁ’&lﬁ&ﬁ){ﬁ'al ﬂ;&(ﬂry(,@) s@gr@dpemmtlemdxm eopiiec refe fillecir@iici es, or

- (c) su cciu Ical nutrient hfdys. © , the
g(geZ]e egcoélcﬁ@ﬁ@ga"lf&ﬁia%@m?&@ tgsé We%mﬁj‘éase l??q nd hggrggaﬁpmgéga&lmﬁ m%f Gérgl ection

“schene uti |)’EZS€§cratlodﬁMglaﬂi\® sighal estengsr Bt s@isﬁtate%@é £EcBF P’eaS‘Tﬁ"S%e ‘38 1% t hat
are success Eﬁ; 6¥detr égcﬁ]u%{l g@gc%gm W tcé} aﬁd f@ﬁ}\@:roﬁb&g@lﬂe&togﬁﬁtﬁlspm@ﬁm écsanl]yd otein
u

conferring hus_survive d [ Q91 B
Exanpl es ofU8uéh. dbmi ﬁ&WsIS%W&é@?oW“hé%% I‘f’éam%?h gpzq atasecﬁdg h, zﬁggﬁ enol i e
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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

promoter).
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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t he Chinese hanster ovary (CHO cell line deficient in 2B%F&ragdiz2ooby.
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
increased levels of nethotrexate. This |eads to the synthesis of nultiple
copi es of WHB/MER gene, and, conconitantly, nultiple copfCddSt? B'flher DNA -
conprising the expression -28 28 February 2006 WO 03/020892 PCT/ US02/ 27571
vectors, such as the DNA encodi ng Bv8. This anplification Trhgclg%aq can be
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30 . decarboxylase, ete. A preferred vector system is provided in U.S. Paient No. 5,561,053,

gene are first identified by

For example, cells transformed with the DHER. selection

of the transformants in a culture medium that contans methotrexate (Mfx), a
type DHFR is employed is

culturmg all
competitive antagomst of DHFR. An appropriate host cell when wild-
the Chinese hamster ovary (CHO) cell line deficient in’ DHFR activity, prepared and propagated as

35  described by Urlaub et al., Proc. Nadl. ' Acad. Sei. US4, 77 4216 (1980). The transformed cells

are then exposed to increased levels of methotrexate. This feads to the synthesis of muihple copies

" of the DHFR gene, and, concomitantly, multiple copies of other DNA comprising the expression
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restriction enzyne digestion and inserting the isol at edo@rsurphgroosgquence
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
expressi on_of the Bv8 DNA. However, heterol ogous pronoters are preferred,
as they gem¥%9%®%ernit greater transcription and hi gher PGTRISSR2T8H BvS as
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e.g., the presence or absence of a nutrient or a change in temiperature. At this time a large number
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 cxpression 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.




Virus 40 (Sv40), from heterol ogous manmalian pronoters, s@rghryaly/Mogctin
pronmoter or an imrunogl obulin pronoter, from heat-shock pronoters, and
fromthe pronmoter normally associated wth the BvS sequence, provided such
promoters are conpatible with the host cell systems. 35 The early and |ate
pronot ers OVOURE20840 virus are conveniently obtai ned as aPCBUHB/27571
restriction fragment that also contains the SV40 viral origin of
replication. Fiers et al., Nature, 273:113 (1978); Milligan et a!
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codi ng sequéh@@ﬂl {EBDf . sughO a{)sﬁb@%sﬁeg‘é‘tef%hyde 1P 1‘&§Phateoéf11ydﬁeﬁase 3 ( 1984)

‘Many enhgnc mé%%&%ﬁﬁas@- rpﬂos@ﬂiﬂiuétm%h &1[1&59—6 -PieosiBat: |1smnerm,rﬂe1$m€pgbgbjbmnte

el ast ase, al’bum n, et op rot , one
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See
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"the 30 tennination of tran crlnpmes r wmses Sggh gstf;io |0Im|aqu{}3g f&ngm NA (Uﬁuch

sequelnces aPERERNERM S 408 Pasf

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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fromthe 5 and, occasionally 3', untranslated regions 2§ FansrsanyebsCc or

viral DNAs or cDNAs. These regions contain nucleotide segnents transcribed

as pol yadenyl ated fragments in the untransl ated portl on of the nRNA
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di gest I 30 é)a %‘ d}% t]\ﬁ)eg @%3%&? Xlsot(%gy H‘SI b\%;eoi%%omsrmg) tﬁtexrﬁ&-sslﬂmﬁe ic Acids

Res _, 1 éam e[t I\%uré %E '1§’82
Enzym)l ogy en@&ngl@@m‘(nig%fm’“ '“P&Plﬂ‘F%ﬁT]érB? u€eful 't'he prepar atl On of 13v8

and Bv8 var, kﬁ'@s&ﬁn & h%m%@-‘fr&ﬁ@ﬂo@ IBDNQCiﬁ Qi Sse Tcdﬂhtundepth@\fcpfdgl i thyhiding Kigsfgi ent

expression in manmalian cel I Sy urDNA 84 b@g@@grﬂﬂgs_smanm ent
expr essi on PFORAST F&8 DPRE TR ‘flm%ln a@?ﬁlregggrj%ﬁcg\?gﬁt or th %é’tﬁ’b abl.e

replicate Qigmpd,mbﬂe%mon rf the IOy interferan f! gapg dth cHlREs thOH% 3 1& 8ﬁﬂfs 3118
acoumil ot . TRy, §001 85,8 JLhesemESSTONE oo sy s ST s zos

hi gh | evel sT0 Sired pe e encaded. r xgetor.
Sanbr ook etsetaiemes in §Mdr‘é°“k“p’6“%%?§57dli%(e‘ﬁ’% ré)rrrs}a}ét%fc h@é%rh %gsz‘%‘ g%rysyst ens,

| CONPri Si NG iy 8 Whils Aok GnoBNESND arlisvie st dre Roanehremposts oag fermigg] [P BHP t he
conveni ent posr tive identification of polypeptides'encoded by cloned DNAs,
‘as well as g% he rapid screening of such pol pe es for dg senﬁ@

bi ol ogi cal or 15“rapdqy13100bbd?lﬁfélﬁncﬁﬂ*‘@ﬂo%‘fs’tbiyégherT‘H‘iﬁé te{)rgﬁ &BAT expressron

Syst ens;ar g npeﬂﬁat'xéep %L]%J:e)’mt’e’ 9@f abiod MEnhdieerd 0¥ entdtiopelehats qf W@S@gﬂyoafbout

i dentifying anal ogs ‘and variants of Bu8 LO! eaGdlsl Beddkye Bv8.
Other net hofé?§“ K\/‘@%E’Q}'P% thatach O & 81 R Em seﬁse{a%g%es p(?iirI adapt ation to_the

synthesi s frieRn ind positocmbicndnt, hwvarbed fants deminggiph-uie: APd 48¢ci¥bed in

CGet hi t 3 S5kl io., t ko tad transdNat
cet I4894g (%475 E%%?}iar%% %Q&Qeﬁc@ Mol I8 i 3I‘1/Brr3(egsspt trgnsdNglicnreit,

58 A p | fae 20
pl asnid f orwrﬂvzmmvﬁoa@@@?‘lef dy Ff“b?é%)x(bggség &F S 8 vrét g%d@lﬁK qué(-h§§fts'§07 247)
or pSVigB. M\@(,mggt/a@&am cpm Bid. stiees 13384). uManﬂ@@a]rwm SeAvegpd @ WUS{WZ'YE o’ f or

cloning or ssrrn DgAt . S lg,gr@g n ar gulr9lqarvy\@t epe Yyeast,
or hi gher eUEgrP By & ad (FIIO in, &jas gﬁbl%ut}ﬁl Eﬁgﬁ%%(ﬁ e ifdulin)arEpi aQC| Ude

eubacteri a, wslu:strunadlan@mm@‘ﬁjﬁfWéﬁlb‘r“”@Eéﬁ?lﬁ‘ﬁé‘?C{“fl‘?/@e gpﬁoacﬁ % %? exanpl e,
Ent er obact eglheagfetg@re@%&bna@gﬁs(@peoo -chh, ahe Bnegdhviruskearig @kqmotcEmlent@ibé]@t er, FEr

wini.a, Klebsi el r ot g PF sélpggaie re ?datlon cglgg[ §\% g%{aﬁms%nliax&e@ W 4344 N,

Serrati a, equyomag@}an%wﬁ SCans,  and as well as Bacilli
such as28. yult iNdius, 2070 788 (lﬂgbmnhqnﬁlw dm@en(séorgﬂctwa@ﬂ of Skraifis BPPAES 41P

. discl osed | J?llc[():%agc@:pmgy]bg SIBHLQJ ih® AR eck? aARYolition 503 Dto the Esaudarmg&mws boh as P.

aer ugi nosa, "an toinyces, One preferred E. coli cloning host is E
“coli 294 (ATF@@feBltlyMG}datéF‘FﬁofEfEhﬁ‘%?rﬂ‘@?terstral ns such as E. coli B, E. coli
X1776 (ATCC 31, 55%;4,)@551030%&@5& in ekhiyotidBibd B ATGCHRF, BRSY Dlantenisyl Pipine. These -

exarrpl es ar gr rlrurl::l!aa llatfrlo%%thgr%lﬁt?crelh}lz!;l%&amsms) will also contain sequences necessary for the )
| 30 termination of transcription and for stabilizing the mRNA. Such sequences are commeonly available
from the 5' and, occasionally 3", untranslated regions of eukaryotic or viral DNAs or cDNAs. These
n%gions 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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limting. Strain WB110 is a particularly preferred hosto®femaagroobost
because it is a common host strain for reconbi nant DNA product
fermentations. Preferably, the host cell should secrete: mininmal anounts of
proteol ytic¢ enz For exanple, strain Vtr3110 may be rrg)dl fied to effect

a geneti c%f"ﬁﬁ %’ﬁ in the genes encoding proteins, with Hﬁlﬂﬁoé’% %t such

hosts including E. coli 35 W8 110 strai n 27C7. The conpl ete genotype of
27C7 is tonAd ptr3 phoA4EL5 4(argF-1ac : Til .de ain 27C7
was deposited oﬁOfB’@l?)'ﬂ%fod’B’émef@“ﬁ‘gWe’W R ?ch S“ﬂ”t‘% &%J%tlgrﬁg&?reg P
February 2QQ8 tal\!an@f&wmwﬁlmwnmmmmm@msruemsfubrrmﬁ@ﬂmeedfﬂé?d b55 244,

o o Sty S Bty Rhisepos G ARG THEAAE WAL l:hla|tﬁﬁ:ﬂ¢fﬁlant@ﬁﬁt ease

di scl osed g Orlf'etfac bl i'ssued 7 ﬁ?USt 990 . 1é4hot21 »
enpl oyed. bprpadtiatdleed bo fﬁrﬁm@ﬁ@arey‘é?éle%caseeﬁlﬁeé‘i‘%}‘of“id@r Prbes” stich a

f il amenioug,Lunal aPerM@@%tczdﬁR@ 9308 t1a41h er &} mmmrgod)crf %wcpm@ss-i driﬁﬂt@dstns for
Bv8- encodi n vectors %haronyces cerevisia or 5 common baker's yeast,
is the nost® @’G'ﬁ{%’h? 8&‘85{’ anong | ower eul car ot| c host m croorganl SNs.
However, a nurrbe:rm@faﬂ;atxdaei inglenarraratiopd &iva eud B a s e gpiggsien vectors that
comonly_aval lda y thgqgnsféﬁeéx%]essmﬁrn?'l‘dlmma@a‘rl@@llsa&' Sehiczosagahar dnygeesaponi be

Beach et &, 290° 140 (1981);: EP 1 u ey 1985
(KI uyver or nyieesienhygiesiop fyvayes Fkﬁt“éegﬁf preff“ﬁ‘d? f:tﬁ Brép%pa%edﬁfﬁ&c W}ﬁ a) chh

as, €.010, kst cLiBGhidnGhat M&S@,aoﬁﬁﬁ&%ma@@@&?dfthtmmwipr a. 1§| tum, 3.
Bacteriol., 37 Kok T A28 veclfr bSHrrﬂ’aﬂibk&l&S (ATCC
16, 045), S"Wwélﬁféaaﬁgi&‘;‘é ‘(U&‘F‘if&e"fzf{yﬁ%hé Shgf B Aol et 00) K

- dr osophi | arsum, i(PATEC 365 B Granylam cﬁ:gqﬁs:geqy&m@e Ccé’ilpf‘sm%ﬁﬁ‘f“ﬁ e e:igressm ector

tlternotol %ﬁéggost gl ghrRIShvakiEM §951tb(/éiﬂilémﬁil:atlbﬂﬂ o BB péiaes 286)qd Wickhida
past oris (EP 1

Sreel a-j slura et LB Al oical -
28: 265- 278 N4B8Y )Wellc,%'?nfﬂ’f dls: TRy EIEL %S%"é Sl yge})?%% {%élé\# &)lyd% ll\lcgurnespor a
crassa (sCasdygdlogithl propBitiec Thiatdnsicndcmebssi@oistenyS, pafrleﬂelzwiﬁézfe e [{YHe) ) : 15

Scl nvanni omyces, suc A &@&w@%&mm &l ERv394, 538 publ i shed
31 Cctober &Oseqopdcdéfr‘yl%?g{r}é%yggg%un i oo \

Peni ci | | i um TolOsoerhesuierioe \Aed 935 Bﬂgﬁui‘mblf)@ﬁla?@ﬁgﬁj t%dhe %ﬁtﬁ%ﬂs Gq%ggi and
Asper gi | | USHaBins SHeBaRSclPouliie Gt @nsibddBaldeaimger o, Nature, 28}: @?@I‘ﬁéﬁn(i%Br ophys.

Yelion ot Mg, T : o 1983
Ygft on g{ mjlﬁ?ntel epphy gr\%n%?.?l 401?68@7% i P@[o %\%cé iailPll 1 7(6)5%1‘2? 4@@ 205 2R ( );

d A
‘ni ger. Kel |yasaid fat mamENBO:, cultur@@xpzresaozeofzﬁwé iy ISP 380747261 %Sg‘ﬁé%t “gcgl s for
t he eXIOres%éﬂﬁogquu@s%q%)dn@tge@ Bv8 are derived fromnulticellular

or gani snms host cells are capable of c oce e ofe
gl'ycosyl ati on adtitaplefipbgetls fop clopipg ‘%c?iqﬂ?sémg ar B&% e Qé gﬁ %gérdq%t ?ﬁgﬂm N

culture is )\bﬁ)ﬂ%l@abﬂg&; endagbth eqilsf Btomlvenoteeb)rﬂatfce thgy pqnwemflelﬁ agterigy §pch g e

Exanpl es OfGI|a%V%£a'E1\ by %t)a%‘l L&lds oxjgzﬂl%h@qgr bR, Eﬁt@fébdaﬁﬁ&@i& s6@ ds Eschblidkes ous
bacul oviral etra ) variants and corr ive iLnsect

host ce?d s f¢ dfnﬂﬁogfff@’ okagieh Eadnisdde Bt ges £ ’(j?’ﬁ 5‘5 f@’"f"g i ]flmw “" pedes
aeS7pti (Mogfult Q). sheMRSAtRAR, elduSidelD 36 Ui ) Baclk osdphis. asubmsl %mé“gast er

(BT :);“H_I_te]; lh%%ﬂ 1()(;3?/;#0;61;32@ 23 %{Tﬂ &cé%%?mm.MQ Ffe Ellscloqgcp m IB]’I) %6 71&%’011%2;9 IiE %] é;llpﬁg g}r%lwnet al-.

Setlow at aPseydopdsis ;uch/@qP & ug(:rvrfemnanm@mxrsvmqﬁ@ prc%gsef cofj glonipg hosdiid ~an g
Maeda at al .,; Bigt A 31%%”5 é&&gﬁ%ﬂe&sﬁﬁ&m Aa\/adrr@tz;yccﬁﬂxmﬁ vAT@l 31587Ri ns. for

o t ' anSf eB(’:t | Oarlldajg' ecoP W3110 ( TCaCVg"%‘ gZ%Pare sulta'bg Thesc cxamr.';llesvaafg Ill%@irfaﬁ% I?Allé{‘ ‘ﬁﬁﬁ apha

limiting. Strain W3110 is a particularly preferred host or parent host because it is a common host

strain for recombinant DNA product fermentations. Preferably, the host cell should secrete

minimal amounts of proteolytic enzymes. For example, strain W31 10 may be n10diﬁed to effect a
genetic mutation in the genes‘ encoding proteins, with examples of such hosts including E. coli

35  W3110 strain 27C7. The complete genotype of 27C7 is tondd pir3 phoA4EIS d(argF-lac)169
' omp T 4 deQP# Tka. Strain 27C7 was deposited on 30 October 1991 in the American- Type Culture
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californica NPV and the Bm5 strain of Bornbyx marl NPVpg ﬁgﬂ—ugmogl ruses
may be used as the virus herein according to the present invention,
particularly for transfection of Spodoptera fr-ugiperda cells Plant cell
cultures of cotton, corn, potato, soybean, petunia, tomato, and tobacco can
be 35 utiWPAM28% hosts. Typically, plant cells are trarRfTaEOUTSHY

i ncubation with certain strains of the bacterium Agr-obacteriurrr.
tunrefacierrs, which has been previously mani e Bv8-
encodi ng MfectiBuns ATCE NouBaf-oAliattivehe “ﬁlsgﬁ‘f‘ °E§1 fo ’Ehaw%m&%%ahﬁi\w

t unr-ef aci epL [, &Qg5%33§at%8Nfﬂbﬁﬂmyss%0&uw 030 6208320PEH  US02/ 27571

. encodi ng t'he Is transferre Jus SeNart Rat adet 1S
transfected, aﬁ'ﬁa%‘t}of‘ to BWL@(OES Y {)ary&l?l%g?%@%%uﬁﬁ ?A :ﬁ gﬁgﬁ Hehate

Bv8- encodlgagab[a\h%mﬂgnmadd:essmrmostsr @g@w%%r@wﬂgam% g?féfrf’““’%dp&hé%"d’é‘s“ cOnpati bl e

with pl ﬁnt cel | %31%{ Se Yal ﬁu%hg@cau&%ﬁﬂ ued ainb@g laﬂa&hkanetuslymtdma@erg@rsmt er and
pol yadehy| BITEH S ‘sequences

ARBLein GEN.
1: 561 (198R9wevérna W@Fltqfe’ﬁef %f’ewecécéﬁﬁ‘é%‘iag’s i'g c?mrfmmd’ afvar]i1(551?711,5\/{:Q fas ups%nr?“elam regi on
of the T- DIVA, 78018808k ASed pRASIBa0f of alc Piainad, PHGL40 G198 Dk BESiRyOlished

T LB s b, oo

196 ubI| d n wever,
i nterest hgs /heeMyIoe4CeSBSEH %f‘ﬁébp%ﬁ"‘émﬁ‘ﬁi fis Z d% %?’(l)oga?gth? %ﬁ’))ogo
verte 3r gte %ge,lw (ich Doy I %@m{cw @I0E 16,045, Ut eyw!daaasmlﬁew 138% éut”?’ﬁis
_procedure. Tissue 0 HRFLSS vl KE&S, &N
Pat t er son, (AT é?é‘%é 1@’73)‘#‘3’3@’% A?C(T:A%?gsmvgnﬁ%’ga |g§n h &Mg%éﬁol ines are
nonkey ki dn,@;ym@é]mlsl A@ Kr anmfcmzmedmby’ms(ﬁfo AP233R) FichT. Eﬁ‘OC‘:RL I > human

enbr yoni c Ki dﬁ{ﬂ | lpe (%?gggw@a%o@%bsg m@g ). aneddd: dvicigrowt heckin (BRiIspensi on
cul ture,

Tirol 1972} ), gRser ki dney
cells (BHK24442'B®C’\’@@QSP@©)CWS@{F%%§‘é’l h‘?ﬁ%t‘g‘i" ? S Z’%% 5%3%@%40) Ur | aub.
et al.,sPr anmhlﬁ}n%ycesm%SghﬁhzmoH%s ocZ‘r?iefdcﬂllGEl( 1599@§ yubhm%%@eﬂﬂp 115 cel | s

( T4, t her rod,, 23:243-251 ( PR £Mi Jﬁl(d\"(EW/O(BIS’Vs (CVI
~ ATCC cCL 7 ﬁlas&FlF‘?“éafH‘P%F‘é"@n“m%k e”"k? dnef;l/e%%g 3 1"59\/%% 7 TG (- 1587);
human cer vi@akhee ao manmyrw%h@ddl@f?(&#@l\“ts @CL” s ney cells

f} MDCK, lATC(gl C%}L ;%4) Cop,l,,},t,,t aﬂlgo@aigg 1|98'§+’T1IE>€£|n|eSal GBRLZ&{JNIﬁ ?M@BSEREEMZ) 4065)
uman | ung CE Lyer , 7.33¢] o JHB 5
mouse manmak y""P‘Un%F" (’Wﬂfi‘f %Ogggs E%i& WR n&’% %ellléds&(watﬁer et al., 20

Annal s Ry Y44A§.atb(1®e] 383: 44-68-(1982)); I\/RC 5 cells; FS4 cells; and a

human hepat Onma‘ﬁl E{c hosé HIGR £ S‘%)c ex;!fx@%tm 641} cBsy i HvB abecfcﬁfbﬂ éxdmamdtlcpirlm‘rer ably
transformed wit escri bed expression o oning. yegtorg for Bv8
P %}?rcosy at1§ ]gm ﬁ

product i on ogadistou| $ugh deft F%'Séﬁri’@@hlf i°b AR FEBYE *Te
appropri at %nﬁc%le [l )t meﬂgulﬁwamélefﬁwesm@mbienghettlrcaﬁslf! oFTFePrAia o8 m"%}“febféﬁ"rpl i fying

the genes encodi esi | T AN B EbistRclehREaits0 t he
t aki ng up &FIMhH Eé%ﬁ?lﬁssoéinﬁ?{te& 0T Hg&%gh!ﬁt%@%scct CWhet her or rcyo(g do%fe}gy codi ng

'SequencEss ane vhrunfs act c@mp;p@élsedeﬂ“ﬁﬁimaff’éfﬁ% hﬂ%t“ﬂ&?d@‘”’bfl“’sfsr IS Y4 are known
to the ordj l,l;l% ldJT, Yecadi h;Jr)eqq(e%tdeé;ﬁn (mﬁ)@i["td?x agﬂa} e/bofiaiR) dnandtol| etpiigor at i on.

~Successful ection Is recogni,z Redweat pon of the
operation ofelqpgager; Sty 6&%3?’@”’* \M"f h‘i‘aﬁe P e“%?‘c&m%@e vy, L

Bio/Technology, 6:47-55 (1988); Miller et al., in (‘enet;c Engineering, Setlow ef al., eds,, Vol. 8
{Plenum Pubhshmg, 1986), pp. 277-279; and Maeda ef al., Nature, 315:592-594 (1985). A variety

30  of viral strains for transfection are publicly available, e.g., the L-1 variant of Autographa
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 previously manipulated to contain the Bv8-

encoding DNA. During incubation of the plant cell culture with A tumg“aczens the DNA
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30 Tr ansformation nmeans introducing DNA into an organi 52’8 %gtzobge DNA is
replicable, either as an extrachronosonal el enent or sonal
i ntegrant. Dependi ng on the -host cell wused, transforrmitl on i s done using
standard techni ques appropriate to such cel I s. The cal €ilum treatnent
enpl oyi ng P EMABENI ori de, as described in section 1.82 JICTAENRREAk et
al., supra, or electroporation is generally used for prokaryotes or other
cells that contain substantial cell-wall 35 qBrl ers. fl'Iicrtlf ea?n%'woltil Wit h
Agr obact ermtnrmsthhglthrzi@fv&@ﬁl11-“:*1**#?451:«;(1‘3|d§°I?E’§é‘8“1‘f"t"5]|1 host s FBF Hdt TS Tertain pl ant
cells, glﬁgﬁlaﬂe bagghit¥s, Sagaeéseaw @ve-encERIMEDNA3: Bil 5Ad{be.8GpuleH awbswﬂ%ssg

u

publ i shed 2 ne 1989 8_Februar A/ Q2089 groR6itf 44302/ 27571
addi tion, pPARCE HEYBE “f‘ﬁhd)ﬁaél Ce‘c:(ﬁ: & uag%d% ¥ucﬁ?$g§\§@nd t rea%sg]grrﬁ%ad%sht descri bed

in WD 91/ 0G5 &denymibi fighletautbed Draakey e P91 MoFotrPhreffital P el PPout such

cell J R FeBfoh ﬁat-Dﬁm mg&\aﬁkc cphblGrfatietingt  al .
Vi r ol ogy‘é 5‘#‘2%351%%@& %ir%%gﬁmg& BEh bl

i's preferre as ‘btgﬁ-' f gﬁ{gﬁjﬂl an ceII
5 host - syst@metepsipgsReEiRieT sKds ot %@éﬁg{?eg%’rs ?nbre(é’ 11191% %tm _
- 4,399, 216 |t§§geglp§b§1wmecﬂ298&e 138%ansf ormati ons into yeast are typicall y
carried out acc Hevlrglg Ilnt[CI'CSE %a?b e‘x%ﬁe&l@s‘? 91 \Qltteb}é@éke@olaﬂdﬂﬂ@ﬂgaﬁﬁn &Hvertebratk. ceBact .

130: 946 (1977) roc. Natl 9
(1979) . HoMevIeare (fith entiumrbbds GeERemE Grroting PITHIET- nge‘“’DFE'r %’Sﬁuﬁtlg%’e ﬁ‘"‘aéﬁ‘g"uch as

by nucl gar giergiai aggtphtgﬁon eaitcﬁ@tumporﬁadmpm of b6l erinakligsrhost pll Ymgs #Usi on

th intact cells théhe, etc.
Vn\iay a: o) bemﬂ’é‘@d’“arpbrcv\p})dw 86%5 Of“ée |que§C@§?yﬁ%§%ﬁ%1§M§§§ﬁbn cell's,

- see Keown etidd) line (4Bt d1Qd3 cdlln suBnipyadddragpyth TESPSBPR stpreg Asour at
al ., Natur - 3?@59%?%7@3%“( 1228) mﬂ,@@q a%ml gr@retts 108 etﬁﬁnets.ehms@du@ey BvS

pol ypepti de are ¢ I'n suitab n :
Sanbr ook et celit-DHFBBHE, UL F. ﬁ’é’ﬁ'nﬁ‘l’ ‘zogctl hl%e(g‘)sg)gq‘?&@éd%%%ﬁ the Bv8

of thisyinvent e, MBebBiot ukdriieds:2a-2a1 (198M); etogkemudnvcheﬁﬁ (C@ém?ﬁiy“ﬁc‘?%

avai | abl'e nedia suc BRIMbs7ESSRR dedrcal Maﬁlbxum

((MEM, Si gho&)m“ﬁ?’ﬁeenl%?fg% légneﬁa% \%Rgi%)ﬁ]t;%%c Nﬁgf ie gli : 5] e’ s Medi um

((DVEM), Si eimejHEAAeATOE CEBI2 cfume 1@4&F>t s WQ%éTHGé% | 4 “r’ﬁ addition, any

Of the nedi @ﬂeﬁm*r@@@u M4 $ieh a8 tun@kells Metds, ABDZ CCLE), Admdn19%9))s Bap nes et
, Anal .

ochem, 102: 255 (1980) TRE el ® AR s al. '
4 657, 866 2 d?igoﬁ@zmoﬁfe%@mé%éum%w §?6§6§TCC\2/%C%%? SR sl M el 5. o
U'S. Pabent 4iels \30, 285 Smy3BasGs 6a82s MG § whie Fibeils ndp hyp hﬁia?&’[‘“aég'ﬁ s. -Any
of these nngI ?Ey be supplenented as necessary with horm)nes and/ or ot her

growt h fact uch as insulin, transferrin i.der b actor),
salts (such as o whs eniFiee and eRTeE?faB]Ph“a‘FFE{’Q‘H%‘s‘?”{h tﬁp&bov béa 9&%&&

buffers (sugh d@ﬁngléEEErS)fcr Myghengiodes (ﬁur@nmn@d@ﬂ@imm@mmmtmw i%e),
anti biotics i LRSS MR tefes Calalibpad as
i nor gani'c cbé‘fb"é’ ‘H%IEljl ﬂ‘s%‘tﬁcér\glpmmolryggerlletl\“— §| nal conce]ﬁt]r ations in the

m cronolkar Aasnge)quemed gl ucose or an equi val ent energy source. Any ot her

necessary suppl RS iRV edksSHe Qﬁin% ﬁkCéﬂdﬁleq:w'é&mﬁﬁﬂblO‘tmﬂ labstecelt ohglemtor agti ons

~that would be known to thaose skil i ons,
S ha.t BB Sin EBHe TG ErEET e NAPE RS ofikitibt ¢ extandk PO

host cel | seldeafigdkiiar axpr s sionle, BitD.whd klegopapisar elipcesdl t“ﬁ’éSf%P‘aﬁ Barily

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. 87 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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mrunohi St ochem cal L) %/@%/ or -assay
of sanplte fNasi @l%mﬁ’ﬁ‘y 41687.8661 4. %f76%ﬁé%§%n‘§|5 18 4%0?‘905]0@%10 sh
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| 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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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 BvE
' 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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codons are generated that will translate into the desired amino acids.
Another means of increasing the number of carbohydrate moieties on the Bv8 polypeplide -
30  is by chemical or enzymatic coupling of glycosides to the polypeptide. Such methods are described
in the art, ¢.g., in WO 87/05330 published 11 September 1987, and in Aplin and Wriston, CRC Crit.
Rf.:V. Biochem., pp. 259-306 (1981}.
Removal of carbohydrate moieties present on the Bv8 polypeptide may be accomplished
chemically or enzymatically or by mutational substitution of codons encoding for amino acid
35  residues that serve as targets for glycosylation. Chemical deglycosylation techniques are known in
" the art and described, for instance, by Hakimuddin, ¢t al., Arch. Biochem. Biophys., 3_52:52 (1987)
and by Edge et al., Anal. Biochem., 118:131 (1981). Enzymatic cleavage of carbohydrate moieties
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Bv8- i munogl,¢ ggéélaﬂdé (ﬁ{bbfé?£1&§10%&n@g§emnbmz1a$wmb ttlllcfml"a' epadswl peypide (NIctirl ar |y as

hono- di nner's aners se ass n Hllll ns wll
have knowretahiScieaser3581 94 B4 (19R2)&raa§|°‘cm‘?“3ﬁl"‘p"8ﬁea}?eﬂu §t {m rucrta _u;g_gw% the form
- in which | gGs k@R 1588 d19ogk 20 the X7 Skne 1A phaxtity pegtidettag @uneimam@ ot pl.t2588- hi gher
mol ecul ar Wo& %&9@& %ﬁ) M general ly exi sts as a pcnt arrer of
_ basic four Sul fide bonds. Ig gl obﬁﬁﬁ tg
occasi omal |y | gG giahtbru:htwncmbmWeaﬂ @ec@kﬁlf@tlloiewlerﬁﬁytcP‘H’@PFé gt Y& FUm In
the case of, nﬁx1xﬂwlgbhlﬂ;eJra parBAER rdgRHbf é:hrlhﬁmﬁ'@hébth)iﬁ thie anm fam ditfcfcbimend .

Al ternati vel - the B sequence can i,nserted. bet in
he avy chai nmg.lﬁ‘"dﬂe (also rctened to 48 an “mmunoa esm ", SUC{l ? usion cou\{\éahecr%o t}{grpd Q%@n%?'alrl
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

~ immunoglobulm 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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25 light chain sequences such that an inmmunogl obulin copprisiuag, fooghi meric
heavy chain is obtained. 1In this enbodi nent, the Bv8 sequence’is fused to
the 3" end of an i mnunogl obulin heavy chain in -each arm of an

i rmunogl| ob&, 0 ellgher between the hinge and the CH2 domain. or between
the o - 12 {8 donmins. Sinilar constructs have been FERYFEEE By
Hoogenboomet a!., Mdl. Imtate!., 28:1027- 1037 (1991). 30 Although the
presence of an inmunog|obulin_ |ight . chain i

i nznunoadhesi n@’%?‘e‘t‘ﬁé‘“’pﬁig’g‘éﬂf“ ﬁ%{?gr’ﬁl %ﬁ’s na°nc Pl %gg‘iﬂé Sﬁglmlr?nwhnﬁ?mchal n

m ght be ph@SEHtbeticther in @ovab epinise tis divbiziatletiviy Oét@vﬁvﬁ“lmlﬁh‘ﬁ bEBul i n
heavy chain fu3| on pol ypeptide, or di rectly fused to Bv8. In the forner
case, DNA BREHI ng an i mmunogl obulin |i hain is trX]HedCa%moXomcl ex[pressed
with the DNA eric ouierpgibediaenisy /8¢ Phgrﬁﬂﬁa’ﬁ?%‘%ﬂlm OEREY *ERai n Tusion protein.
Upon Segr effetdf or hdd-rddtinty Qhd shrivamNyasadvadraor asvdmérh esstrtiglht 2s divalratedvp WO be
coval ently associated to provide an i mmunogl obulin- |ike struct ure

conpri si ng?{%&%i sul fi de-1i nked i ni munogl obul i n heavy cha hai n
pairs. -39 28 Rebpufryd @@0dmWD R Gewore PErFUSHE M FETTUS gﬁ((;cfg‘ |°t abl e

for the pr e(PtaJ a&f QN B 0d5 Y padib NMCHY FE Foddil®), ccfnarnm@xaa’rpﬂf@tor dinstohosten i n U. S.

Pat ent 6, 567 1ssued 28 9 #ent, the
i-mmrunogl obmqlqﬁ‘)%@t&l%r‘i’@eg“%‘ég&’bi lr’f‘lvf%hg[g(élclahgi lﬁ’cstsﬁbgr%go Y eggﬁc%%f}hoadhem ns

of thejpr esRRhntkdpie RithaBysateerts. dimaver g nrﬁerﬁhmﬁéﬁlgvf@mhcﬁlﬁmﬁ%‘a\?&? ERi n

~constant 5 domajin__For il Al BB idtfes 1hB ®o UBGni@fly;hutma 219G and
1gG3 nnrrunE?é‘IOBE)‘ﬁ LS Olfjre}ﬁr@sql fgé {;grégg%(r:tlr\ed / S;r??iéorcad Inté tﬁéf' ng 1gG

"is that | g@king mmLﬁWsaeﬂlf@S |°F|§ca@aﬁhaﬁ’e°°ﬂf}?“it f5en Oéﬁ‘fal ‘mgn fsrﬁ)m i zed
protein A m lﬁmgggq;u[n@ ;Smsdauﬁ lthfelfasadnl Qi a Qfirtitutp3P pre@eqel erdwdipewt G Byv&Gamigo

significant ess v p |an@nﬁ
o Epﬂ?/ E?ﬁ‘éaf“fei 1% s tlh? lﬂﬂ%e rﬁg_ﬁqon aru:l E@@nd%ﬁﬁ (Qtl(htﬁé Cﬁtl }Hféra LB 3

functional ? I ns shoul d be consi dergB he
choosi ng t hendig of usk®n Igﬁ“ﬁrctr g3 Mooy CH&!rpéﬁhF preqiie sie ai‘(?Jh‘Fl‘r the HERSANEST I
constructi Qr}lcdl %Ld tﬂta‘:)s R St cdnlt d!:tg'@ﬁle@bﬁgﬁmb &(pér@xﬂ:@lﬁﬂionand nore flexible, so

it can .accomb er adhesin domg 0 v 4 nctl on
properly when fligee f”éimgl@‘@m the,@r‘(&’ﬂ’ﬁ@?‘m% zi’ (Q.Pé m"‘fs arcyasscmgfa%% ]{}lg}“g%]ci H

i rnni unoad bﬁ-g@dmyaa'l@ubiduﬁhsemted’mmdﬁma@y tiebreasssabled g}ﬂmls%?ty‘b@g’”q‘ P%’é I gA and

el o 1o i 03 utts. TR badtc ﬁEEHQ&r&lG@%& ich &g, velgg, of the
basic Ig hg%\naxiu&eshuct ENR & %(u &%HE@JEEMEHI 1 1ich 8% el

I mmunoadhesi ns e5|ogﬁgq fo[ i rgm\p VO
“appl i c&Pi omxistt hbf@ﬁumherwmf?élél’ et higher wplesylar PPIEY iMEPoBIRRYEF F Y BT Uinct i ons
speci fied Dyt hea p@nte{n%glof)ﬂasﬁr@urhﬂmhdkamgetm by \iehlfide ¥Wintiholmhglbgdi, anlg& and

lg&A all have in vivo | f-1 $.9 days, thejr. laVSrRteRches at
activati ng°f%§°%%?§??gﬁin lngat Sé’r‘ﬁ gr“émaman%r en m%& @Ec@iteg not acti vat e

- conpl enent ,eacamdlr-hg(ﬁaylbsthesmgrmr*liiffqam |y weaker at corrpl ement activation than
I gGl. Moreover, Héyldtlk&y be Bls selqge(;?ge (prgegmﬁﬁéd bc@cﬂﬂmﬁﬂndﬁ%bﬁlﬁ&ﬁ%@hﬂﬂ ol

nononucl ear. cel s or neutrophils €] |s nt 20
act i vatZdon lighttchaip WQRFPQ?bS“ﬁ}hWh?‘“I“’F‘E““\i‘% b&g‘bf"gﬂ‘ﬂ% mﬁg?le “Ph"qm& %nh‘geot her

| gG i sotypes thstﬂﬁ&chedfnt tie/AY® kdgadite is dinad tdcﬁfeat dndnf zfnomnmmgiph‘éadﬁ% ichadn @esi gned

to be used a n thera i &fC@l b oL betdeh @Rt s Of
the parti oGS zlr %m LRmUnoR o%vlj%né%lﬁuﬂl l?el»‘réaﬁ & gpﬁlrdets e

ser ol ogi caldiz- @éf@H’ﬁe@mmF oSypls C‘ﬁﬁs‘”élcﬁr‘@‘f’ee‘?fﬁ'éﬁporfg Weé"é’ﬁﬁ’l%‘é"m gt MPhs only
four serol ggi.cal Ig)g-mﬁelfogmgblpl lotypic sites, two of which (@mand 2) are
l Ocat ed I n the A?thouglg the i)resaé:rllg 8 %n olInmunogﬁ)EUhH light chain is not required in the
immunoadhesins of the present invention, an immunoglobulin hghtr 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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25 sites Glm, is non-immunogenic. In contrast, there apgrigruary 2006
serol ogically-defined allotypes in Ig&, all of which are in the Fc
region; only three of these sites (G3nb, 11 and 21) have one allotype
whi ch is nonirnmunogeni c. Thus, the potential immunogenicity of a 13
i N nunoadhesom3NB3Yr eat er than that of a y | i mmunoadhesirCT/t8be/R7sresSpect
to the parental inmunoglobulin, a useful joining point is just upstream of
the 30 cysteines of the hinge that formthe disulfide bonds between the
two heavy GRAlASsuidol @ i pepieitd of suhseabnesicgfer etameleigond foy-St Ryt
C-term nal re5| due of d??M@:\éﬁ grt of the nolecule is pI aced di rectly
upst r eam of %t &’ SVAGHE For t he Sequence DKTHTCPPCP f‘ N tg?}
regi on. The genérajretmetdroteding), thydpeuoghd “ﬂ‘ﬁéeqﬁﬂ‘ﬁ%gt%%d? "Bhan expre55| on of
i mmnoadhest'm%ﬁno%d%s(énss;[cggnegfégﬁﬁ ﬁﬁeuﬁ&pﬁe fréhh 3.6 Hﬂﬁfjdﬂ@@m?}?@gﬁ;wgysqgﬁgﬁag E(I‘)]e
8 Cnl
Ogg’gsnﬁbt?et l,ise ofqﬂn\égﬂlgép ngc?s%i% 1 dé

Bv8. BvS i mmunoa
CDNA seduerfemaiantasiprg TPRE to an CDNA seguence.
However, fuys bg&ngcp genge avinged ofagime g6l &dhpt é$cslo“Tb’ém?f§}€Efng( @pde Pégé-)le

~Gascoi gne Bra LoteinAS 200 cShst, $SAcatiSH o2 RB6-12PUA (d98T) ;2 Aruffo
‘at al., Corefoighy i FRGuAR blysn 8 dn oot Y 2%@ ST —
PCT/ US112/ z@irran(rmg%)verss’;tkamsﬁ%w Howgyerg proer TEFH 8 27(1991)). The
latter typqmg%ﬁ%lxsb%m% FRUUDE emsilidi@ wirnederne (of Ig fsire guiman BF EEHHEnces for
expressi on encodj n S I AN and B&E Qﬂﬁbi@&j’htbﬁl
i sol at elf ba‘g’éﬁfnﬁ‘ﬁh‘aﬁﬂﬁ?ﬂ@ﬁgﬂi gﬁgr ?JXEI?\[ e {Hgér}nflg%%z K Eélarl es eIr %Qo L om
spl een or pedninplas akgebidboih 40wn1phﬂiﬁﬂaé§°t g Oﬁ%?tl"ﬂll”?ﬁetﬂiydw i ﬁol yner ase
chain react Lon, [ ORI JGEHR) GRSy SuThauahitsie acoting WV whetds [y par & S

of the irranunoadhesin are inserted W tande@dn@wrtﬁmm@%tg(?lggéﬁiggggftst?%nt Ihzrallt

directs ef fiubventikeiepr B R HTHE 'THBSEN Rost ce
manmal i an C@aglt, s;g mﬁ@nﬁasﬁd \Ferc Bo mI@SG#i?é?SFHSe%eSl&}Gd forca pivo gpPligEe 3
(1990)) UECL AN dreg& tunchiak ldlse@l,ﬁeéﬂ)gﬂ@ﬂ@ieélﬂ\ﬁﬁ‘g)u)pi)ﬂaﬁ ape used.

nd
The exalt jﬁﬁ’&’i’afomem '?{O%ze creat ed r ey <bet ween
the desi gnedel]. tiizhAe@olERs U sFhef I&F?’Qé’r\ﬁtﬁ?@gﬁ%@ g?”rs et%rr%g%gpﬁgée{)l onal

i nut agenesi § ,(ZMn @l cBihplathent sybbit hre titferéai 1S4 Res not atid2® agpleeeygey e @dpon et

al ., Nature, 337;525-531 89) ) 4o, olregpenqgh%qt,@ﬁe&oc&& f2e used,
in which eat#&ifarp "i’%‘%&ﬁﬁ?f“@lmm% b a%mhgﬁﬁgebqsgl uence on e e of the

- desired j unsibd @k réctigers by motdneser (&Hseorglgutq_obhﬂgfg \W? gG3 %p{lxg?l,{gt Ve Fmenf PCR
techni qYes LD, RE S ﬁq’n%%ﬂf RfeNs & xtrﬂ\ﬁbl}p&fett&rd)ﬁf ihb etherolz6 Gedtypes. nAinqﬂEme with

" an appfopriate Vecto 5 The choj ce st ,cell. |i ALalhBs &XRE essi on
of Bv8 |mmW@?&5ﬁ’é§?ﬁﬁ§1°refé’ﬂefﬁrd’§m}?ﬁ? l?effnsogS‘g?eﬁetogﬁﬁ?egsaglh@ﬁmveé?%r : not her

consi der at i Quintics of BiRt@MDERbNODS e glbulertikrged sinraseprlr 66, SqorRet P"{:f]f‘ e

. ? E g‘n tald te In g\s/ i %’%@g%a&aé‘eﬁb% B, t'-:éca?g l@ﬁéz‘r&f apg| &Bﬁplé Ngas fi& Qﬁﬂyoﬂﬂﬁt sefoipiceliyanpl e,

93 _human e e{ %? Xnd %L e hipe can
‘be transf ectiguted rlatysicesitts] ty“o\ﬁif t”hw‘pﬁilesanﬂéwa locgjet ot Bfl rcatl on of
the cal gk U%&Q@mhamnmlmenuo nadoh@ust, B beile smmogmammmraa@tms 23G3,

| L f ¢! the ..
gﬁggg;? P aﬁl ﬁ%‘f‘lﬁgb‘“ﬁ Agil? %@% Calp/ threecc:)"etlﬁ'l%% gg %Q@S 1&Gd 2 Chk la.l&)tﬁyy e

03-1313 ?‘Pg %‘ Zet t nei ssl ./
at al., DNAwGRhls :Bmadmunctg@nc OTIRS 7he3HBntal BOPRyaenicihy of a4} JUFMGHBEHL'E EEFpr 6t ei n
are desiredy f]n]gtdfwmng@galaﬁé;nn can be expr essed after stable transfection

of a host ce I ne. For exa vect or .t uced
i nt O Chi nese . With respect to the parentzﬁ 1mmuri%globc?n a us& q joutng point %%t Qﬁﬁém@l of QQ :

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 al, Proc. Natl. Acad. Sci. USA, 84:2936-2940 (1987); Aruffo et al, Cell, 61:1303-1313
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 host, cel

(1983)). I td ireé
T ecom‘rendecbniomg tht Pxﬁﬁﬁﬁé@‘ci’%ﬁ"‘?‘fi’é@ dasigped HPCURD FRFANS Y PFLUK f: ohar

“stabl e mat r1ices
pol y( st yr emedievieqphdebenzighee sif | abiihef é%“qdaélf‘%&o“’f ety Bessaanl @Rty

result 20n afpresiionl rﬂm&bﬁh@weﬂorppaepavsa@ iO@ﬁnﬂtfeﬁh@W %‘3%95@6 P Fadexiggny

‘chr omat ogr

hamster ovary (CHO cells in the presence of an additi ogglFephiagnzabeencodi ng
di hydrof ol ate 25 reductase (DHFR) and conferring resistance to 418. d ones
resistant to 0418 can.be selected in culture; these clones are grown in

t he presence of i ncreasing levels of DHFR i nhibitor rnethotrexate; clones
are sel ect W8 93%8%hi ch the number of gene copies encodi ngPtHESBBER! and

i mmunoadhesi n sequences is co-anplified- |If the intnmunoadhesin contains a
hydr ophobi ¢ | eader sequence at its N-te is likel

processed @At)stererwl Byt 6¢ Hﬁ%f"e‘%t(égarséeﬂﬁ%lamfh%peﬁ flésfnr'aem%?sgﬁe of

i nmunoadh e?ggg,:ﬁ;e W I ety @@;ﬁ@ﬂc@)fms@spmbm r 3N hpgneodigUE® éﬂe&mﬂqmaow@m ted

for, ‘ex anpan b ris B REm dpieh @i n miy be
provi ded bSPg‘E‘grcf“éP%lsﬁé}Pd{ lﬁa?erﬁlé)nnghqn}%!il %‘6%”12 nggﬁ)rhAﬁiﬁfa ol

host s Cﬁ’ gne et al.
1987, supr peripivkat blood lgtephgkyies, By, hybﬁdpzatpon or by7polmppseehain reatt ) Z‘%; techniques.

I rrrrunoa? e n%)ﬁgrgn&gm QRVBRI BNt PartPH thd in@elnbiih@infdrninteytedch npdat ogr aphy. The
ty

sui t abi ein A as an affi n| i gand en e peci es
and i sot ypalawfd FEféer| tPﬁ‘ir‘FHﬁ%‘“g POBE i AP e §i clh Stg 2 SL%Q]B ﬂﬁ Elsgl% S%lﬁg i hi ner a.

Protein A gafmben daBOpREG-tpstdivigtors fﬁnuﬁ@adhé?sﬂr@ 3ﬁhé&0 @?9@)) B@f%‘élal\’isz?f-ﬁ%urran yl,

y2, or y4 he vy chains (L Plan@e - used) - ThTUAGhnctidvEdah b ﬁ&chbslS
S rab?’g’g? ?83%%3/33258‘532 PCTI LeOaToTBT T B ot el GIS

5: 15679 153§eti()339§ﬁ}agene§l'ﬁ@ormter bl NueleinabitshRash@0:6487 i(HisRly Chnog ahal.. Vgt t ac hed
I s most often aggll@ﬁs%gs B\énthc 1C gHanu dlg%gixl:s o5 u@é‘dem%)ﬁ@h L:a%pheﬁf Is %ﬁﬁféﬁ‘l@t&t&ﬁl Iy

ore glass or

processi ng bl MBSel, h:?ik SRR qRE ca RGN QYRR tNd fld pagadtRenolcttie incfand ivithens  f or
bi ndi ng an 1 mnunoadhesin to the protein A or Gaffinity colum are

di ctated eﬁltPPqPéfr‘t?/V%V’rt he characteristics of the Fc domain; that is, its
speci egsand i SOth¢RRoice c@ﬁmwﬂlllinyfor i erpresdiven qb Bod apminpagagions fegendpyaiali on

efficient hindi N9 OGNS L&k 1%1:1‘% thQﬁglﬂlgbitﬂr&Qﬁ%at ﬁwqﬁlféﬂ el\/ﬁlllgthrd One
e

“di sti ngui sAFSEFES Ure of i1 nmunoadhesins is that, fO{ ? ‘%/ | ecul es,
the bindi ngantﬂapaﬁm genfog rprqdpese &Y fFamRepisas At at !l PRI Re PRI FVE to an

alnt i bgdy O];grartsl@)%le%@@? 111.Fn§hnfch‘tp@omc1ledan¢kﬂdnd Abe eadhes] nndaty b@@fﬂ&srmegn; } y

eluted either at aci Bidsiuf f er

cont ai ni ng V&' ]I’YdFW"gﬁé%{)Po ?}1(‘:e cgléllum p%ﬁsﬁha%e %t}“ Odo{o JanaeF“ﬁc?);%gJ E)lgru aph E‘% S‘jﬁtta ep can
t hods

known in tgﬁuﬁ% L £ 3RPA 1%5?@31'3 @9&1) aé‘e&mé?isl o1 @I, N @aIdiidli w9847, 35a{ F9DM). 1 y
hy on protein A o

noad eS| ns. hesi ns
behave si mill &gy am‘fLLB”‘tSt o %lﬁtf”i“b%‘a Fi%ggedi ﬁhet ?ﬁ‘%ﬁﬂﬁmg‘ §BICRPSHE g@rfl g%ﬁg
(Hut chens @fins@ttionAnakhost B0k ekd 2xampld, SHREEHa22 Becfol BBB) )nnavlvdcci Intﬁﬁ)biﬂﬁiez ed .
metal chel at e, chr Orm(hﬁ%i'%gﬂym (tfoél Ijé/s%?c'glolf Calﬂ' ad@l&mﬁi pl’asmld c%l’hﬁé’ dﬁ?ﬂrofolate

71: 1756- 1763 ié) cont ras to anti bodi es, owevg %t havi or on
i on exc¥angaudot ) apdscogferring resigfangpto Gip- yCWStl‘ﬁéfaPt RS Bglcélb € Poi'nt s, but
al so by a QB%FGQQhQé ﬂﬁﬂn& taxlaaélowﬂiﬂyn Qﬁ@ {St’ésehd& bm&cm@cm@s ofl DEIFR oinhifhidr r

~chineric narﬁ‘ﬁ]ﬂil,:'%%&h%%niesnare 8?1&:?& in wluch the nm car‘ctl)lge nc Q§pl&aerﬂcotaﬁ%b%qﬁﬁm a?fBeCI fic.

Thus, the i present Tnve ¥ on Ine a Bv8 domain
and a donaiinmusedhbsims:qeenchs msaqornnww it h@nuneﬂdmﬁmwﬂnﬂlﬁcﬂt yforiobie g€ peci i ¢

: m)l e‘Cul €s, s&fukn@gﬁl ifs RG] €8 11OPPRR SR 274 SBIRBbY the @tMsiclarlitih eBiey c hai n

30  expression of immunoadhesins with more complex structures may require uniquely suited host.

éells; 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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in one annn and a chineric antibody heavy chain-Iight c@@i:gbrgg,grzob@ the
other armof their antibody- |ike structure are advantageous ue to ease

of purification. In contrast. to antibody-producing 25 quadromas

traditi onaI“IH;%/ used for the production of bispecific immunoadhesins, which
produce a 9YQP¥20f ten tetramers, cells transfected wi PRTAREHEH acid
encodi ng the three chains of a trineric |nnunoadhe5|n structure produce a .
m xture of only three nol ecul es, and purification of e;aheﬂﬂgél rgqsmproduct
fromthis Prioketi i rdcemmesedda sl HRPTHOY Pefaq @‘rh““‘&” Paration an

I-denti fi cajd;0mupslutRhAkS t@fhfhlai/tﬁe a@bﬂty\/ligazﬁﬂs a'ttaaaepusewmften AgPENSE: burpthst s o

‘enconpasses net hods o{ scr am m@cuqlq?m;évsdcgeﬁt bdadoileMOSRe oiddator M MiC or

enhance on@gfendE B og i Vit éa oni sts% or refgnt t he
ef fect of ﬁnﬁsm(eﬁﬂitwagmzsmesa)ﬂow Bvs”a%(ﬂﬁ‘i" sties apchHORF PEY TS HLeHP
referred t gch?é%cd AUl AL Qb rSitionsGér8A1aing 8n imAsiSaisesih ar thaprbteig dror Staffaityg

candi dates are eS| ned to identi W th
Bv8 pol ypeptipmarease dightedsniighy By &@C?Wéf*%%om%d%‘“ﬁ%‘ tthaﬁ#s 2?51%% LF%%%%VS with

other cel | gh@faprvaketpropdfizad isStmich, disiceidindas seneseliry TomeForffPEtul es may

P ﬁ\é ? a;) 25 t ?g‘lﬁ lull'eﬁu&lts ne %1stugﬁ1§]H1§Vf§dtlﬁg gmnﬁ‘ﬁoagﬂeszﬁﬁ L Q0 MdrSlufardyN Cndideulss, te be

occurring bimding capmitefupreisin A I&?‘?Q‘ﬁ%‘?‘ﬁ%ﬂ/ref’gbﬁég Wﬁ‘%‘lff/% ) %tg S %‘LI'M%SOZ/ 27571

synthetjc @rgan:fuRkdnksdg BoiftciayFoandscrandidpept @ide sbow}-b%ve# a negiigd| |

nol. ecul es In the present nvention_ .ar t 8 <Al M&n
Ext ensi ve PHEME cérga"B‘i’g Bs'i’?ﬁ‘il QTOEIC Sflgsﬁésragﬁné%ﬁ’%lﬁg%gp% tl‘Eb:f/ﬂalrlsabl e and a

" Wi de vari etiymafoadissgygeation theek PORMDVWA in the art to screen these nol ecul es

for the desiredygchl, c{dg Ynow &P&Héilaﬁia:&e pBvBd agpnis bt of iaaddgord stifisoal |

nmol ecul es are prefera dentified first in.ang . gw\ﬁ,for t he
rapi d |denpiupméfaglﬁpbh01bﬂl°t66tpe?itq QPR TIPS I@\'/@1 QM]CS‘IIE%E}]&% An exanpl e of

such ansass@yatibsdid@ nprﬂmipemlagaraa;toesambphyctﬂm@easssap} Vi eﬁlq‘f’?@l"helsaﬁﬂ %0y of the

candi dat e nol_ecul v G I (ah-1:018s UF ed. J.| rpaagmstcher
exanpl e, tRES g)g aPﬁFf‘?mObfhz%J;h t|313%1ht%1§§rr0 Jengau%g‘gﬁt(o interfe v8 bi ndi ng

to a Bv8 racepiceu7sl $95Rabusceist tgutipgriss, 1’;9}"%‘15%?1?‘(35'311@%85|‘°r?e°ﬁ%[l\4&“g§ ﬁ(éq}lqmsrml ecul e
Bv8 agoni stsqah€q hdSRY 'b% iR idMectt8iointsabitlaish Yy b ohargt difols batenagrexinondhcof t he

bi ol ogi cal activities of Bv8. For exanple, small nol ecul es are screened

for their amiseresiuigheratiEeSPY ferati on of endothelial cells, to pronote
endot hebi al cel If duky ithtahmuasdhedeser bdyagie bﬁ)ﬁé‘ﬁ‘anﬂuésﬂmzmﬁﬁb‘)aé a1 Jlor t o

i nduce_angi ogencs] 5., 45 HRSELIREdobil £XaMhY dchel Olinaknkoanaidie grovt

enbodi nment, ant agoni sts are, i ability
to 15 i nhiftsicr Eudiseseifipriplecuss f?%‘“éwﬁ?%fl“k&a% ©RPOEE ?fav“'ﬂi“}e‘é"sa“% 0%\?%@"*{?1“
candi dat e GOPRQUA chdiaShig@Nd Aabaad heawy tHinBigB.chilihmirhin tk oeraah oblbel apfilbafyof t he

- Bv8. I S t hegli]fassesse (JvalftTgeo (qugl Ieggg %E‘ Rl‘il’ﬂi@aﬁgﬁ)l III{ E%trgj tCI Qﬁbo@%ﬁ)dﬁ@ng

stimul ate SaSEHFRTS 4 feratio t er m ned “F
descri B8d iquadexaayykdtionglly usad fanthe peydugih opirenic ‘E”h‘ém"a“ﬂli‘qs‘i“f 9” 5 ce§v8 to
pronot e endgi el ah te@fﬁlllérs Sdilk \ﬂm\gﬁ&ted \Suid:&f&leil’: BliN@@odingf tB thiex etk ef aisimeirs cr i bed,

in Exanple 3. A conpound is identif ant,agor r ire?0
bi ol Oglngal 1516’[“PQ?F113§1?8‘1’4""B'\9 grofyce @ puxtice ?ld O&P%llcc e pﬁﬁﬁc‘é‘% Rk B&ire?

product from this mixture is correspondingly easier.

4. - Preparation and identification of modulators of BvS activity

30 The present invention also encompasses methods of screening compounds to identify those
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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Conpounds. i dentified as Bv8 agonists or antagoni sts may2®eems8a donst he

nmet hods of the present invention. For exanple BvS antagoni sts may be used

to treat cancer. b. Preparation and identification of agonist antibodies

Agoni st hunman and non- human pol ycl onal and nonocl onal anti bodi es (lncludlng

25 humani z&® BEHE of non- human” monocl onal ant i bodi es) whPEW U7t he

bi ol ogi cal properties of Bv8 are also contenplated in the present

invention. These include am no ac e vari a 1ecQbY:g Qs YAl 4 on

variants aﬂ'dth‘ft}ca@%@ﬁP"sm?%a“éfr?f"i“ﬁ’é‘ﬂ‘%sé’g; %g% g?wetvetﬁnﬁlzﬁeeg %o‘r t)r?e roduct i on

of such aﬂ@énﬁ&dalreﬁot anded b eegdbrent Exrmsiot lisrepivn obynaf folepBes sCoBFEciiown i n

the art and i ef dro PRRHAMn 3Ohelakiho BRkY Gl@nmicoatad fobaeli es

Met hods of 3"63”5’%5? ﬁ‘wc{exlmc I oﬁ%&galﬁtl bodi es are known in the art. Polyclonal

ant i bodi esd«saadactbﬂyr ai sed in a manmal, for exanple, by one or nore

injectigns of a(ﬂm&ﬁﬂ@ﬁ‘fﬂzdgeﬁst%g@fﬂﬁgnﬂﬂdmall fnolecl®s Ian’e@@b,felm ddijtificiamst m Py pi cal | y,

t he i muni zi ng agent _and/ or E5hed cm 1 hg exdvpowrl by

Cmultiple sesswiihioss D B ra?ﬂt“%&%é?tfo ?P%Ptlﬁlﬁjgdedclzaﬁrons It Rsl e useful to
conj ugat e Hie aBsdyrisle mmmnmantgn higding assay Vélem’db‘?ai‘bl‘i“)k?fd%mf‘@ eemPlFﬁ’ﬁ?frf?)gem cin

the mamal b1g§' L N9l T caSHGN BSnotBe ekiMpR| B Ebilly o karsiiyt emicctlesypsi n

i.nhi bitor. anp Fes 0 juvants that %”Pe enpl oyed i nclude Freund's

‘conpl ete awmmthﬁﬁﬁbim&twgfe‘i‘r‘%“fz‘é‘“ﬁ‘*é fary 2006 WD 03/020892

~PCT/ UsQg/ 27571 Toial pdvbRd @biaht, andli hdduBvibawstserdflcnifind WOy be nade

-using the bri doma rrEt Lo EBRC b RRd P L Bdlccalks are Nadentde,

256: 495. (1 ¥ o0 TR e%mﬁc’&ma 5y reco mantexmmhrret h‘ﬁlg légLSi?mvaPi rent  No.

"4, 816, 567) for theb ablhtytth@dmbtoh@@ﬁﬁl ?fé‘ﬁdﬁg‘ﬁhal sty SHPRER! SHSTSIS Bt e host

ani mal, sugh as;a ask etseqmdoj beloﬂ?&)eﬁquﬂcermgik@yqsw;asdasmMmZ:mhp@s‘i Uskrei nabove
described 16 € ICIt hoc tes t pr | ¢Bei o,jbl gduci ng
anti bodi es t hat I“vﬁ“PtFCf§ ‘Efji“’F Eé‘i“?lg/malecup E? %%O%Stfq’g{eg?cﬁ]ﬁﬁésae fol ey

i Muni 28t i Qhibit ok biehisrabi webiglogibay ngh@es,queﬁs/Snﬁiruswe:aMﬁ%ﬁm%’éﬁ’n? o "\?Ptf“?edl

Lynphocyt es, %eg r%m[?uﬁﬁqbtm T nT 48 R bl AR Biinasi mmmy biusi ng
agent , sucﬁ” s ‘pol yet hyl ene

% ycal, to for mgep @{Eﬁc%{;e Ha& di ng,
Monocl onal BaBitd Sb@dla@s?ﬂ 0&?‘1‘%6"1 T eralifpy S P iRETe 658“ 92 F AR c Press,
1986)). The hybhidepRiGat heatihust trwgas pomae exdgtadidled!! surdvay rﬁoiﬂﬁqmiuﬁdsa

sui tabl e cuI t ure nedi ,ef.era He G ® APt AT R vERSkeANCES
that i nhi bift" THEIGPD ‘irﬁr‘]b%drmszﬁ?rgplggl APAn%ﬁﬁgﬂtr}%\ tsed, — parent al nyel oha

cel | s. 2Bor b&a_mmﬂlaet;vxt}/ﬁfwﬁesm‘m@ht al nyeloma cells | ack the enzyme

hypoxant hi ne F@l dﬂﬁdsﬁ&gﬁﬁh% BROSYhistt Bxadﬁ&ﬁﬁlﬁs&aﬁay(bbi(u%ﬁm'tlmmdtﬂ@ﬁ%‘ﬁ)f the he
culture nmediumftor the hybri s 15, tt g | Mot L dpcl ude hypoxant hi nc,
ani nopt er i resAHYvEHYN FP‘ied?‘?i% ‘i‘ta‘r?&i” Condrtions under which the
growt h of HGPRT- def|&:| entPr@e:}ah@aanszdp’mﬁv@me‘dlgOHWGWéM‘eéd nyel oma cells are

those that fuse g Jt Cﬂu@a | ¥d RHRRGAL pﬁ?d’{’@l!ale addl %ndc@ﬂzm antipédad U@ﬁcﬂtﬂmg of
anti body by the

_ ected anti body- pr.oduci n }i‘ g are sensi. So\fe to a
medi um?23s udﬁmggzeﬁ@pnﬁ@fdﬁomwmap\ﬂﬁﬁbclqnﬂéug%bodiﬁsg g?n@ }nglac ﬁg, 1°6&S é’eﬂpf hes are
murine nyelmgaelas @&ntemplated in the present invention. These include amino acid sequence varjants,
| glycosylation variants and fragments of antibodies. General techniques for the production of such
antibodies and the selection of agonist antibodies are known in the art and are briefly described
below.
30 (i) Polyclonal antibodies
Methods of preparing polyclonal antibodies are known in the art. Polyclonal antibodies can
be raised in a mammal, for example, by one or more injections of an immunizing agent and, if
~ desired, an adjuvant. Typically, the immunizing agent and/or adjuvant will be injected in the
mammal by multiple subcutaneous or intraperitoneal injections. It may be useful to conjugate the
35  immunizing agent to a protein known to be immunogenic; in the mammal being immunized, such as
serum albumin, or soybean trypsin inhibitor, Examples of adjuvants that may be emplloyed include

Freund's complete adjuvant and MPL-TDM.




20 such as those derived fromIVIOP-21 and MC. -11 rmusgg]:ggf%,za gi | abl e
fromthe Salk Institute Cell Distribution Center, San D ego, l'ifornia
USA, and SP-2 or X63-Ag8-653 cells available fromthe:American Type ,
Culture Coll ection, Rockville, Maryland USA. Human nyel oma and nouse- human
het er oni yePSM/®e92 | i nes al so have been described for t h&CSAERIFIon of
human nonocl onal anti bodi es (Kozbor, J. Lannrnol , 133:3001 (1984);

Brodeur et at,, Monoclonal 25 Antibody Production. Techni ques and

Appl i cati ons, (ipeno8dnab@yibadgr cel Dekker, Inc., New York, (1987)). Culture
medi um i n whi Ch kL0 g oS&l he & Radgnsing g hybn@srgaywdffe%’f defcBerdd®i on of
nonocl onal anti bodies djr ai Wk eb@s@albl y. patelte bi ndi ng
speci fi ci t §Folg¢r ¢ %%@’F’&Rg?&§(2%5ggdnag%g mtra% ﬂ?ggd“%gﬂmbn dorrab[g:el s is

det er m nednby disaImopr eci pitation or by 30 an in vitro binding assay, such

as radi gi muno Qo & A A% 08 o} dnﬁﬁﬁeﬁ)rdphﬁté hosngds,cnddent hanzsies ety
(ELI SA)g The biRd: élﬁ%jé%rrﬁtm

! £ Adduct Hareexanpl e,

~ be deterni ne@qwmt“h@ is S%‘é‘ﬁ“ézﬁ‘i?sd‘crﬁ‘ﬁ%‘)y??n qmltﬁfrﬁ%‘?%g%h g%nug BI ochenz.
107: 220 (198Qde oﬁr@@rm@mmmﬂm willl spwifmrlly tinddm theforan pRdfor rrrw&&té’

antibodies of th if‘)"lr!ll%ld)%bc ‘%%Pbé luﬁrln}nYzed 1135ztr@f fLﬁhﬁhUGYteam{l Qfe feddi witit y, t he

cel s may BEmEiHY| ting dilution proced y
‘standard rrmtyblordsce@md!gﬁgmm%ﬁétl}g Eﬁ%tl S“S&harsrpﬁl ‘g'fygé‘e gIPTr t%mf Q‘E‘DE}QA%‘FIgct i ce,

pp. 59- 1093 éémgdﬁmoeof 20 B5%0didsOBcples Bidi Ay ﬁbbeeppciﬂmmécardedp &eﬁso‘r’?s@}u s purpose
f

i ncl ude | e o s b 2R88R tha
PCT/ USCR/ 27571 W‘J@B% %81“&?{1@"*‘1‘33 éfgrg)etd:dg{f* t%%gg m?l?%tﬁzcel I st r:ray be

T OWn N ViR @seit s ermwe sibptmoesahat dpiefe SPHE %Wé’c‘,’?l ¢ Wi hodi es
secret ed by tarth n}yulm%L e sFo?Eﬁmﬁl‘é'r? Ma%nﬁﬂﬁﬁ[oﬁia@éilsﬁﬂ’c@ﬂ%hh@nc npbitaothies medi um

ascites fl & y conventiona AlhdnR0
pr ocedur es gU5m?;wbwplajslbosvb?““efi%ﬁﬁ{@mjb?‘o%u %’mﬁ HIEdluillgtUt%}%fF%xylnapat ite

- chr omat ggr aphviy \gﬁlmcﬁlldeﬁ)tﬂbﬂiﬂhlﬁ!b eastrﬁuptenrdmalltlwml@ne (Hr-\I afeflivg). eSPAEPISOREES ogr aphy .
DNA encodi ng .t he no lSegeadily i sol ated and sequenced
usi ng- conw ?Fﬂ‘“l?r%‘i‘%‘%%@%%lr Sai Pé%ﬂé;?ﬁre ; tt(jsr ng. ol i gonucl egﬂtde% pr.ohes that
are capabl e of Brefedtmgnyebp&ecﬁrcﬂfi @&Itﬁmt @a*g@FFe§ BI5E e AL b %V and 1i ght
chai ns of &uéﬁ%ﬁ'% nQrG@dy t@rﬂﬁé Qgslhceﬁﬂxbodﬂgtbddcﬂlghylhnr hrdiomescogive 0 seedienas a

preferred ource o suc ; DB vddRcRds, I nto
expr essi on YecrdHst ‘“%H“EhAgPég gﬁséhp“fffréeﬁs ?eggﬁnl@g%%yn el s such as E

"coli cetd s,susi Aitiage COGd fosd M@P~2Chndri‘é§e11hlam§ft oAbl ‘éﬁlre;jw Sl frgtiulg,
nyel on-a Ce& lrﬁ% ﬁnhbuhond@?r{? 0t ot RER VSR 0SAIGRd spmwmgh@bsﬂmdanm@ﬂaeien to

obtain the § nonocl onal ant | bo hast
cell's. The mthalﬂs@nwaﬁﬁecm qllgggion, f‘iﬁ’F‘“’él?a@ﬂﬁYE &@EA “%‘f‘ut é?%‘”‘g the

codi ng seq l&%&l@@hd‘:ﬁﬁ nbteHORReld bR amys dmchate ighit dotriieh foe (ﬂfﬁsftlfalhﬁttmﬁi GBS i n

pl ace of t he om) u ine seguence r n, r@g ealag Mr&onaiNat .
place of the, arm agaus, IuEL g SSREIReSss M (18en o oy

coval ent | Id q}g@ ).}
i rrrrunoglzbbu,lrnmaodyo%diurrgmsTedUE’H@‘e!”éIAPP‘-"é?‘“’EFaW 541034 W@‘“&@& eéﬁence for a

non- i mmunog}, lin polypeptide. In that nanner ehrnerlc or "hybrid" 5
ant i bodi es dre” pr epar ed, that, have, Lhe 010G, SREELT Vo0 rodoRiBor

monoclonal antibodies directed against the antigen. Plefcrably, the binding specificity of
monoolonal antibodies produced by hybridoma cells is ‘determined by immunoprecipitation or by
30  an in vitro binding assay, such as radioimmunoassay (R1A) or enzyme-linked immunoabsorbent
assay (ELISA).
The binding affinity of the monoclonal antlbody can, for example, be determined by the
Scatchard analysis of Munson ef al., Anal. Bzochem., 107:220 (1980}.
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 Pmczice, pPp.59-103
(Academic Press, 1986)). Suitable culture media for this purpose include, for example, DMEM or
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agoni st nonocl onal antibody described herein. 20 Chi nerbg FepruBIdod
anti bodies also may be prepared in vitro using | mwn nethods in synthetic

protein chemstry, including those involving crosslinking agents. For
exanpl e, ifnnunotoxins may be constructed using a disulfide exchange
reaction oYY hing a thioether bond. Exanples of sui P4B{W¥¥aHents for
this purpose include imnothiolate and net hyl - 4- rrercapt obutyr| m date. 25
Reconbi nant producti on of anti bodies wl| be descrl ed. @0 nor eo_sd.gt ai l
bel ow. (i RPYI-Hgpramdivedingddiivethe BEPrigmieiody 747, °§T°N’Br’fb‘rﬂ’°ze Snt1body has one
or nore amnhg;a¢i d residues introduced into it froma non-hunman source.
~These non-human_am no_acj d Si due feQarAS ﬁgmrt
resi dues, whi Chﬂ"g{rnéonfcyoﬁlial a1 t1{;oedxef st(crc cdaﬁ;yethé) gﬁagne%%%ﬁuft&@ar Iﬁaabl o rTB.I N
Humani zat | enweardoe, @@tceﬁgém isarih W?r'@?ﬁ?b’é}mf”ﬁPHlW“h@mﬁ?E°W?%g Sof W nter
and co- wor - 86 ByydroB bt ArE2beli986d slefoptotesmnn at

NGt ur S”"{’%%g"}%%g’%le m@’liléb‘ss%y%vﬂﬁoe% at al., Science, 239:1534- 1536

(1988)) bﬁlab’ﬁlbﬂﬁf’fi"WFlﬁg‘“ Wt CDRs or CDR sequences for the corresponding
sequences of a hNABdcdaiigi b dyanodkeslordibalisyis rsadgh isotptadaidzegrensh BB di es are
chineric antibodie ) erebdd thddhsd malok‘ynnldﬁgs t han
an intact AUH C"Q/a fog?coéﬁl% éé%’abﬁqﬁﬂédlgeogﬁﬁgﬁ%s% t ut ed l?(}/a:maeb 4£9r rgspondi ng
sequence f sienificelln om edremensodinsebs beYY pi lfﬁh%lﬂ’f"i“éé R AT 2R AR I Bodi s are
typi caljlpy hfhﬁldaﬁa FeHeHahYa @&Q&d\é@r&iﬂfﬂﬁﬁ)ﬁﬂﬂ PG kB2 &7 BRA mmrbanla@ﬁt i bodi es
i n whi ch sone re5| dues. and _possi sisldpsbit ut ed by
r esi dues fr‘rﬁ?ﬁ‘aﬁ%ﬂ"é}d‘bﬂ’é" §‘F‘t°1é%rc i gar“(S) ée}rtlli Iagﬂ&f ‘gg\s §U§AS®@51 %ﬁf ortant that
“anti bodi es chg, buinaaihareder wivirh (Célti’kmlisoﬁ orelpmagprlia il dp it f’%?‘wngé?mﬂ‘hcﬁ gen

and other fayo o%@ﬂ) n glogll 0Qi 6@ th?ﬁﬁ%fs 'o?ﬁenoﬁi@naﬁ@dﬁbﬁﬂ@ ik it ecaaadapt lagcor di ng
to a preferre *ho humani zed anti are pr D¥r fnRocess of

a
anal ysi s ofceltshéhﬁdw’éﬁf"d{layé’éﬁ’ﬁ@ﬁ@e %LY’I’E'TPIVEP F%’ﬁtémtc@nce f’%ﬁfcﬁgumm zed
productis uskfHY az{dhfgﬁ&hcdrh oRASH s iodket sf tma‘hompheoupalmermsaqwapﬁdl\ﬂﬁ@%ﬁ zed

'sequences. ﬁm,ﬁ? f’o sgcpw ,f(ﬁr[feg @bg?u,& bpw@g@lﬁk%ﬁﬁ@mq&m&o@mm | abl e

avai b Lawmmewemm e A

conf or mat i Qhaher S'T:l{uH&'fcu&e‘ﬁylﬁti" sbact e prpae Hatheve thinbgl spiificitnofsdiidences.
10 I'nspection of thes rmts analysis of the likely role of the

resi dues i ﬁg‘fr‘l‘fé“}‘?rtﬁ’ﬁle"tafﬁlﬂ ‘f‘ilgd?f}’lsb ?ﬁeéel%andl date iturnunogl obul i n sequence,
i.e. th® anal ysihinefc sreigbddesibediatalso mhdy herrespaehdr ¥Hp [55E8 P yphodt Bndi dat e

| rmunogl ob Y tl%tug %ré?élﬁ‘ Q:hénrusctrya r?ﬁc'hﬁﬁ@ thésd 1&*1)‘1\%@“’&&555111&(&,‘;" ggehielU e BorC atample,

sel ected an noi ned fromthe cons S rt oS e’ t the
desired ant‘iﬂﬁléwh@ﬁ%%é‘i EPFIUEEE U e S“?f'g‘é CT‘“Hacfﬁgfégcg‘% ?I %réﬁl & glfoe{h e target

antigen(s) bohd @mhhmued. sultvigenenalfpr thisepGOR melsidfduewothlpletemﬂiﬂ éEft“lYW”lS and
nost. subst antl Idlm)(y m nyel ved in influencing antigen binding. For further
details sed"U’ Ication Serial No. 071934, 373 1]3&%' 21 August 192,
which i% a corﬁcpqmwrpt@wﬂmorp@rmeﬂbe@m wilhbt Jeeorpgddmmesg fitad) be 0-2/ 715, 272
filed 14 June 1991. fiddukeddinBidieant i bodi es

Generally, a humanized antibody has one or more amino acid residues introduced into it
from a non-human source. These non-human amino acid residues are often referred to as "import"
residues, which are typically taken from an “import" ‘variable 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




Human nonocl onal anti bodi es can be nade by the hybri doi parsmubghoobuman
nyel oma 20 and nouse- hunman heteronyelona cell lines for the production of
human nonocl onal anti bodi es . have been descri bed, for exanple, by Kozbor,

J. Immunol. 133, 3001 (1984), and Brodeur, at at, Monoclonal Antibody
ProductlonV*eEWHmﬁﬁes anc3 Applications, pages 51-63 (Mar CS/YMKKET | nc.
New York, 1987). It is now possible to produce transgenic aninals (e.g.

m ce) t hat are_capabl e, on 25 inu-nunj zat.ion, hgpertoire
of humen aniidsoditegics i wife <M ESGHS & FERowEe %lkr?i%ﬁiﬁo %gﬁ“am Y
prOdUCt'0“mm€&£ﬁ%&%&&@ﬁwsmkuhaﬁmbﬁﬂmddescr|bed that the honDzygous del etion
~of the antibod hea%ﬁ/ apt th tpa?l ibbddds BE Q&lal;lrzgd Pty t(etlllﬁl}ong?tﬁﬁl dffniG B R dnigednd

germ|ine nutan t ISR 8% ete 1 nhi |t|ﬁn of edo englu?

ant i body pmﬁi:icuneh |fmab1€b1ahs¢aépfommqshé“° Hﬂ\*ﬁé(ﬁﬂ’gseﬁ"&]na"lc‘?" B2 10 arﬁ%cr?ogl obul’i n gene |

array i g SUEN 98K MbbdiR afllpridbd By z{:ﬁod%sl df afi®Bidlof thiz parénin sqqneoctaetd oWt  human
0

30 anti bodi es upon antigen challe KLV LS 28t hudanizedPr OC.
Nat | . Acad corSgitual fyapa Pm%‘?sfs‘ﬁ%g‘ge(“fé‘@%“)“bmg é“lg o€f. ts&gtn al. aEnﬁare 362,

255- 258 (1galaamedmmﬂemmsmaﬂ imrfiiaglolrubin @er}péqarwmazenlmeﬂﬂfeemt FOEMI Rave

further i gdl tdhe t %ﬁh'&‘{}lnﬁﬁéf pl(%ﬂiq'ls have aﬂi@@@fhﬂleldlsﬁtd 40 &isphy bzroaa’oﬁgenl c
m ce desig alieg

enonouse | 1" that i gen,
gener at es hhrgphdlafﬂfswmltoynff’wail%i‘alh%‘&tﬁc%lﬁf %%&ig ﬂle S Wéo Wb&ﬂ 3 %QJS
germlijge 334} &AL diPhyOfenfiBgaipase the Uiy roteed vy r@ﬁmsmféﬁﬂmﬂl(’@lﬁ% %chain

loci into mce with dele n_into NincdSe SRgE s thed
above. The ﬂ)%éﬁ’bq’rdﬁ?ffs}@mf“f(’“{?{é'ﬁi gris™ > ggg%gﬁmg %f%%%f@gggly chai- ge:fgg oV

" cont ai ni ng ammaQXanmhaloyulﬁt&O\bHdg@n@Qgencoﬁ"rﬁ!"ét“‘éy O 578y Aoy g and three
d' ffer ent )25, m%éj d;F %f) .8 en 200 1M @&Q&&Eﬁaﬂ@de%ﬂ)%ﬁ&@?ﬂaaz@mnstcaﬁuth regi ons

so harbors 800 Vic
genes Jx asegweiﬁi@ %fﬁ%iﬁ’éorééféarécéﬁege‘l(%ﬁeaci{hfe%nﬁ eneml Qﬁ; crﬁcedé % %E ?&éﬁ m ce

cl osel y5r esgibhd: tbainisipenvdvd i imfRRsing ntdeh bﬂl@@ﬁe@@é f““ih?’tc‘i‘eﬁ?d? 5% Yéne

rearrangenent, assenb) KPR 0 T RugalNEoNWIRA is ANkdnheEic@Snaae of
pref er ent i aPPHF2ER0, eé’sa]s}é[ ?{’3%;‘3??,2‘ Lz?enoulsl “ant i bodi esls due to deletion in
endogenous apflicdtion Sse@h*erﬁ)tf/'f'ﬁn?é? filsd dU BT ¥gene rearrangenent in the murine

| ocus. Alter natg | Y trpbag8sodies pl ay technol ogy (McCafferty et al., Nature
348:552-553 (19 pr g{lﬁlm&dlm a Iallﬂil body
fragments in vi t?’&‘a““ flﬁmb"r‘fjlc’f’ﬁ?&%oyes G 8%%5/; il f&m ' R

nUNo ari a r’rg}51 ge g <
repert olgr esand ffcseuwmbin bedumnzioga @dhbres for AecrpdFtiog Of B“”Eaﬁl“é‘m? A HRRs!

anti body V domi.n d& ke f@rreﬁancpheoegeﬁoﬂb&- 11 JRndl B 3801t (nese), andrmmnur, et algi nor
coat protein gene 0 10 E tous bterl olphagsﬂ%?;g\qm@& Mh3: @f fd, and
di spl ayed a¥4e L PETtS Surt 8ce”oP T ha phage
particle. Be@au&e rrglmg fi I ament ous partl cle contains a single-stranded DNA
copy of the phage gengLng. «Gldk! o %cm@seqnagn&tghwepmmla&nadpam ogenties of
the anti body al'so re estl’t in sel ection of %ene e] ce tI %o%ngul body

~ exhi bi ting mmgatwpoefe?ff"ih@@g aTIpFEI0Ig H%h‘ﬁi‘f*f‘égaél“'ﬁﬁ S e properties

of the B- Celh'lnnung)é]%ﬁn ﬂ‘b&.\l@dt(ﬁy E6radRartyste, Pretaf BreBecribad ﬂnat\x@rhoelpwg@ﬁ dF’]Gtr"-WH’tf s, for:

- 15 their revi ew se LutadP@MdeGesd Cur r ent
~Qpinion in & Fﬂ@?@rhﬁ?w C%”HP%m%/re?ogg}S fﬁln%ﬁ}%m@e@\g@g mtsour ces (f)%fmv- gene
segnent s Casonipieiclsbibitonrof phdpgeoni apbedy, prodichiet ¢ Towsiat ofatre huRgR gpg-ime

352: 624- 628, (1991),1i5 9n@ 28 iRl ¥&hIBe ALLANIQS will skt ﬁ)(la»z;ﬁdci)ditfbnaﬂhunhcdl es

30  antibodies upon antigen challenge. See, e.g. Jakobovits et al,, Proc. Natl. Acad. Sci. USA 90,

- 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 into
| 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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froma small random conbinatorial library of V genes depg pegtubifyditioshe
spl eens of imunized nmice. A repertoire of V genes from uni nmini zed hunman
donors can be constructed and anti bodies to a 20 diverse array of antigens
(1 ncluding i gens) can be isolated essentlally f ol the
t echni quesﬁd&%’rzlﬁgged by Marks et al., J. Mol. Biol. 222: 5% %717991), or
Giffith etal., EMBOJ. 12:725-734 (1993) In a natural i nmune response,
anti body genes accunul at nak kSRS ¢ RYPEF
nut at i on) . SOSHHEEPSH Hésa&ﬁé)nﬂjgs?lﬁf ucecf?h‘gftkl cl%n er {@herl{g%ﬁfl i ty, and
B cells dgcgmrﬁ;yanag:kmega- a]fhfelamibbcyesamcmazden tlmnm@gbleﬁwul fPﬁiﬁmblP dhappeer @y ent i al | y
-replicated and 25 enti at ed. ducing. subsequent @n{ebeg@i?e Cﬂ‘halﬂuﬁﬁlge Thi s
nat ur al prB‘ﬁ@&%“’c& rcﬁ%ec{s mm@ ge[;l g %eoyl n thg 'ﬁuechrlu known as "chain
shuf f | i ng" arftiMatide Sreaprefertniiallsi %PWM@IP“%“"?W“ tes fupdy 3‘1 3 P’ﬁ“ %" et hod,
the affini d}’se Rient 6t B e BRI @RE th 0l in@sncakibai ned by phage display can

b

‘be inprove y sequenti all l.aci n eay \L.4 egi on
genes with rep“éPf“B‘i“’F’é(sphﬁ$e Cysr‘i’gi’ gfl}i‘fﬂf %@%?e%}f ngéfvgér}'?alr}l%%l% i é\edgg??tb()))l ¢ es) of V

domai n gengs uabtiippette fuom wibmlionand 28liodtofremsnts 30virhi Tory BEREPHERY A | ons
the productio b nd Rt L%% A8 AEERNT Sccwitol t@fis @hhiq&s in the
- nM range. vR®e Q‘f?"}g’t’%l“ %gé r%g‘f(r% very 1 tge phage antrl ct%a Otfg“?% p%r es

‘(al so knowantéedy"{ ﬁ@“ﬂm%eﬁ@raf"o‘fl‘me ‘I“Ifra‘i“F H‘F B IUR JEIPRR > JELE d
Wt er hows e gllncabus bh\&helbphag@q BB aRA83 oY, aRREHIRRGH (b ORE)antilpdy fragnpeats P%ol ation

of a high affinit n ib o | arae phagepldbrary is
reported b;}he s@af:?¥ t}{eﬁj 4e parP cle. %édtlﬁg ﬁ"l?r%é YOL% ﬁa@tm\a%%glns 8

, pr ess. ffling can
al S0 be s eehytodthd irizy genbrusrasiccis based B f%tIQW’&WW%ﬁflleéﬂ? g’b%foégsu{tmher e
the human an elep[f%g)gf tﬂ@éen§&1ﬂbd:@rﬂmaaf1@clﬂoﬁ‘)} ttxhﬁﬁm@fﬂﬁ&%ﬁﬁﬂlléﬂ Thts) t@SPhaEﬁlombﬁp@ f g
starting rodent antibody. Acco to.this, me . eferre
to as "epi tS‘é}’cFeOfﬂZFP@B"“FSe‘Hr”{?aE? V”Z%ga% Wla(yﬂlblic‘o@&h \A{]ﬁglgl{g?%?la%o t
i pri ntisng'theirtrBigesh@avye. oshnbdngkitvircH aind CilsedinBiaid éeﬁ@” &f Oplsige it S8t %odi es
obt ai ned bé% g%ﬂ%ﬁp(h@%)r 5&&5&%&&%@ of §- g@&péegrﬁé’ﬂ Mb bhusd ke pesgk aispiey.of human

A od

V domain g creating ent - human chi ner as. Sel.ection, on r%g dlcge

resul ts i nGlsbbari BrNeteRiHai-G0h PADIvlEs mdivAse BEE IR Oé?zo}ogg?orl ng a:
functi onal frof%rhtshlglgﬁn&hﬂ:dhlﬁgat@*lat |@rary of &, petch gerepl fopbe gplrewsrofignoiinirpd Bae-s) t he

choi ce of partner. X Qrisn Lidohiepbace the
renai ni ng odBHPTRAf gbﬁegesn 7 E%mmu ! h'ﬁn gd{;ﬁ’gﬁgﬁ gﬁdﬁogﬁe sge IgCT Hgat ent

“appl i cati omivéE: 98#30&2ilalgerpumcil@méclfiaﬂ%ﬁﬁ)I03119’93301“‘1‘3%‘5?%5 lﬁ’r%lﬁ?“f‘ilgo
humani zat i Q{]Ehﬁn% ues éeQéIJl‘BQib ksRPgl, @970\ Hgﬂﬁbt’ (10g1), o kit echniidR@J.provi des

conpl etely n anti bodi es, which have 1 a0 hgyes of
rodent ori g2 1%8s 6%6??“?@ AT B Es a”ig(’délg%“ﬁgé%m T éqan%o%hgés g)gr e

monocl onal ,ratp [serilﬁi’canbﬂmymﬂﬂ:umn Some hithastizedintretytdd hol penéer frishe aff@is dPndi ng

specificiti far at f Moo1edtiih 980 S prefvREhOHS matcmamdng
bi speci fic gl?lst dbglcaiyl h?& tfﬁlﬁéf\osu%cje ﬁx{nﬁ eglar i i aplletl Otnajld YCE

r econbi Fantdiffrtarst 4U€iﬁg é‘fbselﬂ}l@béfﬁ‘ﬁ?“l alienge; bBlEﬁ prdurgl Progess h% mitpig e by
coexpressi QfpRfind \WR tb([ﬂﬂdﬁpﬁ{&bwh|"Ehahes'h\1ffhu§'hﬁﬂﬂkd bighlt, BotBechwohd01789-784her e t he
two heavy chains_ have speci ficities & : Lgno

Nature- 305144 548" tbmaly Tiabes TEE G ik lobl bRl E AL pkP

i munog! obuwkiimprinedtyscauedtialy ghleciud the Iresvy 3@@@1@1@96?1%%?5(“%&@(3%‘&%3

produce a F}Baueaﬂg; bbmifl} &Hﬁt@(r&tmlr@ ok di i/foe,!hﬁﬁlga@mmmﬂlyromhaﬁuﬂnasa da@brswhi ch
onl'y one has the correct bispeci

t t th
correct3thol %ﬁqcémqqmﬁlw tlfegarclqgcﬁar} ?f)?xllté&?}%srau@anglgq%y miggtng;ntp thia aijﬁm?cs i @1& %I/[ e

range. A strategy for making very large phage antibody repertoires (also known as “the mother-of-
all libraries") has been described by Waterhouse ef al., Nucl. Acids Res. 21: 2265-2266 (1993), and
the isolation of a high affinity human antibody directly from such large phage library is reported by
Griffith 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




chromat ogr aphy steps, is rather cunbersone, and the pro | are | ow.
Sinmlar procedures are disclosed in PCT application puﬁ?%%%?@ms

93/ 08829 (published 13 May 1993), and in 20 Trauneekerel al., EMBO 10
3655-3659 (1991). According to a different and nore preferred approach,
anti body vRO4Hr¥E%Homains with the desired binding speci PFUUPIZELS

(anti body-antigen conbining sites) are fused to i nmunogl obulin constant

domai n sequences. The fusion preferabl I eavy
chai n constamritting Baheary o dighsPPRY fgmut gef\(ee%{s(fdmt arquogll?s ¢ Q‘ﬁw At d‘o%z’h

regions. | feoingudit @bieden acth b apbravire of Huear V ldmalt%n%ecawﬂﬁ:‘ﬁ‘é‘i“hh%ﬁ ShimmgES: 1 egl o n
(CH) contai ni ng ]a{}wen resuﬁs |:E i%ﬁﬁ&lacff Yurfad R'arlablgmmaﬁﬁ @é,lﬁblbbﬂi&ltdﬁgg afeiseNt in  at

| east one oFecfigpd encodi ng h u ain
f usi ons anahtigénfbindahe sitc E@Iﬂwteh@l’? E?Yﬁ’i‘ib(j‘PRfHﬁ h?lcqoic‘é ﬂ{)}%i%eé whc%tlracepr};énégselgt ed into.

separ at g e%%ﬁéa%ﬁﬁfo% %8508 Se re@Bidin@ Foent Vdbiman 8 henmedtiliody s obtaisui(aBFE host
organi sm oV ! X) 118N AR GuchdRatioLbf Ul
propor t i ongais aRPH“e"“‘f‘hW@eg?’g%z%é’alfhs%fdel alr%%%gsb?rll enbodi ment 1§ unequal -
rati os of tdaent 3ﬁ1bbdi\d’s&ﬁ o gq@@pg |tlaete@hapm§0%eéaorpﬂ%ﬁt%1hé“f%‘@i‘tf" i€t "8 pr ovi de

t he optii rrugu? e ‘ac1insew0 . FﬁR gg\g\ggrodem@@;im ble to insert the coding
sequences Bt "t Wo hr ee pol ypepti de chains in one expression vector
‘when the expr&ssi onBGPecé¥“17‘é’&§‘fs two pol ypeptide chains in equal ratios
resultggin hi ghyhied @Laboam aeenodidng, preferaldys amae oo humesizgdh extibegipsgiet have
significance. In a re er QJ M&h&i 42 Rk Qﬁgbxﬁ ebh@anubbcﬁefﬁeCI fic
ant i bodi es PRAEE FEHY (5%%8“ 5 leaStﬁm;rl {ﬁ"lrueno obulsl n r? %(t p%} pb with a first
“ bi ndi ng 35 agpeeinfin e by ﬁlwﬂ@n@yaﬁmec%ﬁ&%!”f‘? fonptio gt eavy

chain-lig httffe%@%@sssp@bf twh %Mbgbﬁwn ReavySBEIO gt l’:ilamdjam:g whpetbp fwodwe@vy)chqmﬁ t he

ot her arm ound this '?T‘%Ea C. St r Cigbd:hatgshe the
separ at i on hafe 5@%"6@%?“1-‘%*&3 Z[Ylg 818|afl?§Xd §thd g%ﬁsgr%\%g%)?eﬁlamlfno 11 obul i n

chain -148 28¢5ehsbanait a()mﬁndst\&l@ﬁlnﬁ) 2689 QHdHGEW 1@8@2&1257 SyrdepRiAiTBNs, as
the presence .of an At%ﬂ&&:' 208 {eRreh agh;odycltﬂ@bdﬁlck Rf Qe oﬂflenehﬁd; fhe thrret‘-the

bi speci fi c PHEFECUTE “provi des for a facile T ppr oach
i s di scl oséthpiciic BEPury biiegatifighon pdghe W‘@ZPP 5" h’%dg\mua c?né 4 {%ﬁi 3,

1994. For fc!’hroﬁ'lkl%ap%gtajs i8 ra(ﬁfer g&ﬂﬁi’saﬁd agl thi splvet iddsant lotyo dinglgr Efé‘éd'-“?sor
exanmpl e; Sure B, R és b1218 16 328 6Y93), (a¥d jn

‘Het er ocoi mﬁ%‘@“&ﬁﬁ@ dirés el u%?%%%lnrﬁéj at e an#%“cl)dl es are conmposed of two
coval ertol y ]]rmmefnletammblﬁb@%%ﬁgl@é?l(w%i ti bodi es have, for exanple, been
proposed to targ rdﬁmg%ﬂ@%ﬁtaﬁﬁhﬁﬁ |p}c§:rrted)apidﬂammnﬁﬁbd& @hrlable @nds wiftdheent No.

'4,676,980), and for treatnen H V infection catl, Bl 1 cation
‘Nos. WD 10 dsirdizane éPFﬂ‘fWSQ%‘Péﬁ%%ng‘iﬂl ?8%935&?%1 g?%c!gn%{ug{% ant i bodi es

nmay be nadeoskfhiigman yequacay & fesidn rerfaebbr it Witkdungmpaoelebis heagy, F‘ta&t?P‘@tam
cross-|inki a ent s h H@Mﬁg Tt B@Cﬁilte NG igprefendicvomedrsi n U S.
Pat ent No. EP 05%%1 QEEieMSJa ok relurrbear of c%lg S: Illtgrb q%jdg ech@enqyes
(vii) Adti H@dy chmra@ﬁ%’cﬁlt @mprﬁ«é@a Pfaitaﬁ“@r%a? PRETTERSY f Het e g8 &

i'st an |body

~(including kg ohw&urhoaad Dlmmedmoaiagl the libimauidzlobalpti Esvyaﬂdmafnmnb@aﬁy if

 for the pr d%ﬁﬂ??f‘l%%mﬁi"m

variants) is an anti %?b“%%gﬁ din \é%rl ogegﬁgﬂ&ﬁyg&r&%@e@@@nmdmel oped

agrren S onal | hese fragrrents
wer e der i vegtansfected into a suitable host organism. This provides for great ﬂeublhty in adjusting t

niutual proportions of the three polypeptide fragments in embodiments when unequal ratios of the |

30  three polypeptide chains used in the construction provide the optimum yields. It is, however '
| possible to insert the coding sequences for two or all three polypeptlde 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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via proteol ytic digestion of intact antibodies (see, e.ggFehhihtops0 at

al., J. Biochem Biophys. Methods 24-107-117 (1992) and Brennan et al.,

Sci ence 229:81 (1985)). However, these fragments can now be produced

directly b i nant “host cells. For exanple, Fab'-SH 2 fragnents can

be directl W‘%Z"%mg ed fromE. coli and chem cally coupl ed? ‘8?% R(ab' )2

fragnents (Carter at al., Bi o/ Technol ogv 10: 163 167 (1992)) I n anot her

embodi ment, the F(ab')2 .is farned euc ZIRPEF i, ﬁfp pronot e

assenbly ofomHEligmg.2H I Prerafesy gﬁ‘? E“muﬂ\%@ %“r%‘ ‘E‘m‘“ i g,[rgﬁ%r %F(E; R, Fv, Fab

or F(ab' )me)reaga'rf&mxhc&s &an fode solf atpedtiai (Bstapyodkh Bilislers ﬁ‘tbh%gft cel l

-~ culture. hﬁbga/ﬁ&wgg{;ﬁ%dgﬁ&m@g@1W4oduct| on of antl body fragnments will be
1

appar ent to" ractitjion %f ‘E er33t2|m|1 at.i,on of agoni st
ant i bodi es Bv8 Egdvithet despil |°B§‘H]Fré%nga'?‘%’°‘il el 1P%dfeéaeeb S i Ch&TT “BT ol ogi cal
activity. MMHWQBIQUWB agoni st anti bodi es are identified by
their ability to,i n%tj pr.o lje e %lson of endothelial cells, as descri bed
in Exanple 2. |&andtREFEkEEGTEERT. B8 agoni st afiti bodi es are

identified by tﬁeemcoabgaiel oyibadiss |aﬁd<m>e§°éosa¢1gf Gtfe prydlprdly J&?%@@E?@%eos@h Exanpl e

4. 5. blsc r $§1mbgfges%§%a%§exfaﬁﬁlc BE&Qtp%b(Eb'éd ioha’ilﬁet {nhAaE §6km a1k o ﬁw&thlldfﬁxg o] ]9

suitabl e etecting protein-prot or

i denti fyi ngatprdet-HE: 9%‘})’ B e fre ef“é&ﬁlﬂqf mfn(ftlﬁ?:?&%Jaﬁ%w%tm&ﬁ@?at%ﬁﬁofed
‘transmgbr aneosn aidwoemeho3as;EP 03p8Vt Ecrweonivat 2tk A PRI BYS, a“)ﬁ\m)ng t he

traditional r\rffEtm (f-)crosstlurh? 15 n%dp %uﬁem%l c%@ﬂﬂcﬁa%%geﬁ@ ard well ORGP S Gl RM @t 1 ON,
crossl i nki RYVERE E8TPUFIT T catton throu

‘ g gradi ent 3 pr amomatographlc

" ‘col urms t o disclesst lanS ﬁ?t@}tté'i) A5 76-PAt 2longd éE‘f”"W‘ffﬁ‘oﬁ BangiSPmIGHRY, assays, the
Bv8 conponent gan bginabg'dﬁﬂagagntFebr uary 2006 WO 03/020892 PCT/ US02127571
full-length protein erlvat iy frurife, RERLIdenEQkE&s pondi ng
to a domain 011“ ?ﬂﬁt“éf"@%"fi’meﬁtF 5 e g Ge1°6n ntlbo‘%ﬁ’ghﬁfd%gnl}tlgl Aing SONe relgl on of
Bv8. Mithodsihadiys be amﬂdmyvelchnmh fscim ﬂfrt’é@qm fragimgnty TP {FPifigEsobrye been

i dentifi Catdgx%%ﬁgd o&ﬁ@ﬁ@du@t%%f aﬁﬁ&?%gﬂn@t GBS0 albca@heritntes &eivédng Wi th

Bv8. These s include, for e Xpr 0 raries,
in a manneMissprapqldic dEsstomal {fEFY ankl??g&g(sf’ éﬁn% glglb)féézﬁt“pggaéﬁém il J}rglg of 8gt |

| 1ibrari @guicks lmg)’fliabeigaﬁb BM8Biamaa ey ak,i Sovicet BB JLIBSY. ﬁo‘ﬁeé'?lh@lfset hat

‘detects proteln interad | B0Rod iy oy Jembrnmmamemsd B S I ybasC | bed
in detail £8P TG rltratlon onl not %1 % gnf ver si on
of thi §Gsy§ttaelmnltﬁazsn L scleply treaeid %%E(ceﬁ?@ﬁh%?w‘%/ muplifb@ om{abed RIS Acad.
Sci . USA, %&&5&%1 P8 2dcindgy lcsmmmmmy)ahﬂ ahothdGmaativhdng lceF (foh oimf@neht ech
(Pal o Al toémp%\%? lr‘?Brl ef | %Pgﬁé%"lﬁ’l&f’!@? Ssemgly of‘méiﬁt@eﬁ%leﬁl %U&o%ng% gnofi@Nst ruct ed

t hat encod i“gP consl sts of nucl eotides

. encodi ng t heprRNAFH] fal prigabilofgmentsgfan e ltsqlai?ﬁsiclfﬁqﬂplﬁp@FFCSEEIPIPE\‘}%RO@?C@“ HBei n fused

to a nucl eqiyde. SEGHE RS Ene BRAHAY oBYibod! rAmBY WREBE iaflrenP P dRilledr fusion
protein _ therefrom and the other plasm d consists of nucl eotides encoding

the tréﬁscﬁ”ﬁf‘ﬁ“’@ﬁ activator 15 protein's activation domain fused to a cDNA
encodi ng an unkpewn Reaatietisn ofhgoely dieimdiaeen

Bv8 agonist antibodies are identified based on their biological activity. In. ome

embodiment, Bv8 agonist antibodies are identified by their ability to induce proliferation of
_ 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. Screening assays for proteins that interact with Bv8

' Any method suitable for detecting protein-protein interactions may be employed for

identifying proteins or other molecules, including but not limited to transmembrane or intracellular

proteins, that interact with Bv8. Among the traditional methods that may be employed are co-
35 immunoprecipitation, crosslinking and (m—puriﬁcaﬁon' through gradients or chromatographic

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




recombined into this plasnid as part of a CDNA |ibrary. Z8RebRisfy bogali ng
domain fusion plasmd and the CONA library are transforned into a strain
of the yeast Saccharonyces.cerevisiae that contains ajreporter gene (e.g.,
HBS or | acgyo whese.r egul at ory region contains the transcrigiie,ms7g
activator's binding site. Either hybrid protein alone cannot activate
transcription of the reporter 20 gene: the DNA-binding domain hybrid cannot -
because it S thng(gtmg ragylhﬁuedcﬁﬁrtlbevtﬁéréo@'a p@i’lﬁ@&dm@@oﬂ’l{é to atcfbﬁlaﬁﬁf ine@tt @ donmai n
hybrid cannot ecause€ it cannot oc l'ize to the activator's binding sites.

| nt er act i orfssish profein copBinRY B¥ICEFERE 8tR-ns reconstitutes the functional

activat or pr ot eifamsditndyas WbBydd whickx@nie §sihe sinoftantdve idewjfisrtivr of graprethatnhi ch i s
detected by an assa ge t; ot WRmAY, d,‘tﬁh system
or rel at ed *HELHBAEH %@%}’Obrlraonﬁtm&ﬁggx ttﬁ(l?xgc?geesg%aggl? (lfsvlgcthiﬁgﬁf dOITHiISl Vit
libraries fesagrespbxoﬁmms; int dnammcrrsmelmafethcwctlﬂmvh?éefu‘hb‘a‘ﬂeti’f angibofd PP ﬁE?gtllBy way

of exanpl e, and usm b 1Y B or Pfarikidt Bk@t i ON, Bv8 can be used as the bait gene
pr oduct . TIPEMyEnG

m c or CDNA sequences. are qding an
activation dornal|é"kr1m‘3fflf>lﬁh“é’it "r“k?fsé’i‘%tf“h‘ﬂﬁra&““ﬁ? L ”ﬁiadth‘éﬁ“éelgbné)symﬁ lgd Sd%% a bait
Bv8 gene pra@y el ifusadn bty thenddNA-whai ntllingatdondinn vesien efdms a:*%ﬂﬁfo‘fiﬁs et i nto a

yeast reporter. aln and .t u tg@ngggﬂ@@ggz ' € cohnached for
those that dé%?ﬁ?eéls(ss: he arlél%rl'tlte.'r?c eieActa o 0 éxanpl e, Z?]d not by way of

“limtatifon avalalﬂafrblnmtegéﬁ@&@q@ hce, e. g , the genes open reading frane,
can be cloned iRty [ﬁ}&\’i@ﬁ& Qfich 8 YRmt B&Emdstarel Sndriaasthaticofalb yyifidsettitso. t he

DNA encodi ng the domai.n : s c ni es
are purifi ede Bagid ST %frfﬁF‘gP%Bﬁsé%C ‘EI‘@’st%C P@g‘ %6%%%101% ?B@J t%g o‘lf;t?} grg tg’gdﬁfe)

~ expressi on an hsal tataeldcleolawse&enmemdlnng% ot heelyreRtiEe PeRide. d’él‘i‘tsiof* W‘{t%‘é
~proteins en r&ﬁ)m Q.XC% EhQ tlclr lf)[ag'ﬂlg PR quﬁcleééeﬁeim ihé bﬂéﬂsﬁﬁ)n@lﬁ atthetocel |

line from el ns Interact with ct are .
to be dkt eaxr@dns:awvw@nrﬁb?@émdgﬁcw AePRGdEor U F‘héfe Bt 'temg‘%a‘% ha%t??g’y

Accordi ng tQeonbiiEd Rt mshmaswsafemmasmmbeme méquwngfdmmanespawpwlem@ he CDNA

fragments can be | rted inta . s Y 208 W
pCT/ US0212759 1 Q@P’bﬁb%éﬁ ?““f‘h 2 azzargrelz t%&ﬁ%gétt%g’%g m%ﬁ% to the

- transcri pticonmakhs actpbvatgbene goﬁﬁﬁ 197 @f:Z)Gmgﬁ@ TegTRPIY rfglogjrcalfxtynsc B Blgcrlptlon
~co-transf Otho‘?é Qlﬂﬁny\@.z{eh Hithe nhRiatprddn8 a]@ﬁ#’l@mﬁﬁla&wﬁtu shratrippdrasinthdreperico a

R GERIE S PO AN TR

transcri ptignadivaoh idsaiih dpbrid cmebnbectubalt cam@éba@l@fs topihg petvdier nglfiﬁli‘iath?vS gene
product wi | II le CO%?EI'ett\V% ﬁ){b@ig F@)&L\!ﬁ Ye%on%t%s RBE Qﬁn@ﬂldlalaa@lﬂia%hﬁ%l@lh)én&i FdsM® in

re
expr essi on. “E10m e I've expression can 55) met hods
routine i n.explyesionef the FrastePNAVBIEHS B44517d PHEn 58 f"Ff 85?"?‘"%%?1“? KL strains, and
used to produce 1pevd-Bohatyetet Rerchttd tmelv &l ge mey iba el ac tcroay aqyr dior idpmaiy s | ng

technl ayes V{é,?ag{?%)géggﬁcgﬁ?&%teﬁa%fwfm%é hgpakie 1%%11?&@%@?%5@@%&%9&@%@;hat

nodul at VI assag are designed to
identify cosfpiputatis, Bifatanbavesd acthe it 4ing eogut. 'Bitﬂée"@@)c or ghBA SEYMFEUTES t hat

interfere V\fu td Jﬂ@DNﬁteﬁé’oﬁﬁL bORRfionBNSaiM trhis libgry th%lﬂ@ld@ioﬁmgﬁﬁybfﬂ@g nate of
b boel on’{ i S et oe PR e e e el L B M o ¢
the | evel s 9fhinBud thdrefunig rod§rmAs saysreemy fadisd ihareapresy theseporierigeRez e‘@rv\/m ch
i dentif g 0 COMRAHRISa LAY Pl iR S AR 6" LALALRLY e, &AL GREESpeh Qoaling
promote frame, can be cloned into a vector such that it is translationally fused to the DNA. encoding the
DNA-binding domain of the GAL4 protein. These colonies are purified and the library plasmids
responsible for reporter gene expression are isolated. DNA sequencing is then used to identify the
proteins encoded by the library plasmids.

35 ' A cDNA library of the cell line from which proteins that interact with the bait Bv8 gene
' product are to be detected can be made using methods routinely practiced in the art, According to

the particular system described herein, for example, the cDNA fragments can be inserted into a
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15 sequences) and, consequently, may nodul ate Bv8 gene ggpessiayaIbosSee,
e.g., Platt, KA, 1994, J. Biol. Chem 269:28558-28562. The conpounds
whi ch nmay be screened i-n accordance with the invention include, but are

not |imtedydfspReRti des, antibodies and fragnents thereof, ﬁ}lg
or‘ a Bv8

organi c conpounds (e.g., peptidomnetics) that bind to an

raceptor and either mmc the activity triggered by a 20 natural Iigand
(i.e., agoquec c;[rssgc Q§at h@glallélhtdnsﬁala&aﬁycwséﬁ' i M’lethrahﬁ%lf)ﬁd a@i}latﬁ)ﬂ@odihaf M’I’GﬂlAl i gand
(i.e., antag P ed to,

conpounds t
pepti des sﬁbh llarsr;v cfirore cagantfacd alogg itk &e gﬂb‘@dg ﬁﬂlégj‘uig gusfonﬁ “f?ta yﬁ%S% limited

~to nmenber s fi, HARGAIMPERI e drivir BT syotef Sbieh catals 3 G ﬁctlvmog‘,scq@ppcc al .

1991, Nat 354 82. . . £354: and
conbi nat otjlr"g? %W%&Pﬂ?mﬁeg‘%\%‘gEM ea(?%}l @O!n?l ggvgc%’drrrgﬁ 1ielilig)fia %é&aﬁig} (%?) L- o

conf i gursat ivain Basrizeme padidsvill r@Enstiticgpeye fAldesoreh ded eehgd v SR HRY | i ni t ed

T 0 b menber s (Qﬁon{es‘?‘tﬂg%m @prr@é?.foﬁ @l deMeteeden aldb® routthd R Cilcatt. ThodNropeith de
i brarie S, See,

. g., J
ant i bodi es be@ilrrf’@@ fiemn H’@SG SB%‘ES ff?gt“s‘%mrﬁr?d&f aP%lsglate %‘ébqgéﬁgng%rlrﬁ%%g?%%%tfm
humani zed, L@lngiecmﬂh@mﬁpm@y prfitedwr thearor singl e chal n anti bodi es, and FAb,

.F( abN)Z and FAD expr essl g Ass lijrcgﬁryotfﬁc&%gmm‘zﬁieB@@th@ﬂ‘lo‘izgp&‘nbb/ndl ng
fragnments thereof), and Sima or gani c_or. i norgani rﬁat[rxr:ﬁgac? % %m gi)' er

conmpounds whi chTtﬂaﬁqﬂﬁmﬂ%ﬁﬁ%ﬁ@éﬁlgﬁ“&@B‘F@a‘i?e@ i'on i ncl ude,
but are naf,sl ifhb Rk HR iSEEdrd will @amt@acmﬂ &R esthtih dindme aaraxbﬂsecogr@tegal n entry

into an.appropriate cell F*hgt mmﬂlaeqpc ag 'okﬁ%& )%grf:@sm (pef fl&glg]atghle

expr essi on "HEPE- BidC Gare" el nvo in a Sl at ed
pat hway (e. ]gvel Hpve @@ebmalmowqdhlaﬁﬁé lweigaﬁ By ot e P‘é‘gﬁ 6‘??%??“@’?%‘38 Yption

- factors iny f?zt@%m& aeney %@ﬁﬁ%ﬁrﬁn@ z@BVz@gtme@mﬂwuaﬁ&césmag abhegt or

substitute e activit 5 of the BvS o Onagetl Vi tﬁfanOiC(ASq t her
intraceld uISa@ue’Fba?éf“Eﬁs oqnERGITH L gy FPogUias Bve ae@eneaijrebf"r ansducti‘on; Tcdtabolic, or

‘nmetabol i ¢ pabhoRwS269:25358285¢Bebr uary 2006 WO.. 03/ 020892 PCT/ US02/ 27571

COITDUt er nodel | gc a&rr]nd ousn sa vaﬂll xﬂ% l%e%(ér@&gc{ 199!:(:%1%&&@{’«“]1 Ehe 1rdf@1mo!1 fnl:l@eﬁ:t in@Rreof
conpounds, or t enent o | read denti f rrgounds %hat can

nodul at e Bvit émmde@smiﬁl% rﬂﬂt&@thFS\ﬁ“@yﬁa"mﬂéi;v‘i‘l?{‘@Ofl Hé r?p]cf ERIROR S Sifound or
conposi ti O%cftﬁdiaﬁm%ﬁ&sb M8 bRldtem FUS of £BVQasptaTaad ditleniimfc tlazohctnsuahxgeraidlylave sites

Using it noardibn Eroe Shepoi TS BB (R T e

aci d sequences @hchpeppdudkizsyay fnclods, biere nmie?llfeflimP@é‘dsfe“éiﬂ@ﬁcfé@xﬂpl%i?& Eic

. acids, or fk{g f‘ﬁ”ﬂh?éut ﬁﬁmtﬁ&(t%%eﬁlﬁeri bennsh ﬁ‘éﬁﬁ&@;’[hb&ﬂ@@bﬁ’ldg OlLam, BEEROSi ti on
He _

withits atter ca
cryst al | ogrdph?%d. Wétt”ﬁogé‘ég’ %ﬁ{"lﬂ@teﬂsgde’t“z ?‘1’9?1’&\3[“% 3%?%‘% é%éi 4d t“élx‘%natop i ndi ng
where on tk@céxagt@metdhaoreanqal gbtag mhdgantl D-s afdtuni- cNe‘»gtlratmhenmhr@éls

di nensi gnal met.ri C. St EUCtur ; . At Sia eegngpatgqgtecgﬁhl s can
10 be. d%nne %&/Sp TR it CIH& wtl ﬁté?lf tgl‘? %3“ %?%r%§§c?&éta aﬂ fiafiFls wg, :
det erni ne aphowhpkiile libprtects 19 SYPEEIEZe ¢ Ch %%?é- ‘Sflhé? 7?7376% g Ioi?fc'f or

l'iquid phas@ncNMR’ %ﬁ@wh%ﬂé@@dp(ﬂﬂlodeﬂtlﬁfnbﬂidﬂﬂ lﬁﬁfaﬁiibld,rhntﬂld’ﬂdtﬁm; shivhegic ut durgle ‘
di stances. Any ot her experl nt hod of struc ure det e ﬁ){opeaglhdq can be

used . to obfaPAntbadies 419 HO: & '?a&’i%efst“i“ B P tric
struct ures f’f@helbﬁhéf&ﬁﬁhtfd@ﬁawmgdﬂlc oamcr@ztmlm))keedesil igand, natural or arti f| cial,

: Whl ¢ h n?él incr e%ﬁl%x Ec!?n%o&%g Whil¥n %E scgar%d %F&cl:o\{cﬁuél \?&1@1 i iR hi®lude, but are

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

metabolic pathways.
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t r anscrit i aledBEkaoss, witslicabeechaiza mafs bagsd tvrh@walc?rm@k’ﬁ [oT §OHRDpI m&drei
Exanpl es of m)lmesfg Of{g‘ﬂﬁh g&d§g%ﬁgﬁlalafoecetmgs qejﬁEHMmﬂ@mﬁc QuAdlToatwperogr ans
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(Pol ygen Cofg pora erfor n Y kJn zati on
and ol ec moamtttmptnamwc@d RIAYES |ai?rf"s?ceswA EJF f ‘B“eqsf{ me?oé%ng{hrgu[%ltmlwgn
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interactive constru tion I ctur LSYR theainb@Nag Aagbdanal ysi s of
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SucC as
Roti vi nen, %p rﬁiﬁfmall %2 Snoddeizd ol Bﬂ%%ﬁlﬁiﬂiﬁb@ adandrteNmealafng ddmodrli caRbpi ca,

gg://v S(F:,Ih 2 2 E’r:aéﬁ‘?hﬁedl?yﬁ%‘f 15.; Q{St%?ef i%l?a%gl% compoum{sl alox g \%ﬁnﬁﬁﬁ‘ﬁw&{‘meul&é@oum(\n nu.

structure. Such a search seels compounds having structures that match the determined active site
structure and that interact with the groups defining the active site. Such a search can be manual, but
30 is preferably computer assisted. These compounds found from this search are potential modulators
of Bv8 activity.
| Alternatively, these methods can be used 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 anc_i .
35  computer modeling methods described above applied to the new composition. The altered structure
is then compared to the azctive 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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Perry and Davi es, OSAR QJantltatlve Structure-Activity ps in
Drug Design pp. 189 15 193 (Alan R Liss, Inc. 1989); Lzeé\?mﬁégrgalgr%gb 1989
Proc. R Soc. Lord. 236:125-140 and 141- 162; and, with respect to a nodel
receptor for nucleic acid conponents, Askew, et aI., 1989, J. Am  Chein.
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of Bv8 to E:ogna te receptor 9 at,rt n n% *ﬁ%%ﬁ?ﬁgﬂ T{ﬂplggorrpounds
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8 Interactions | ves,. di srupt
or acti vat €hgudhe.ilht: W&é@ﬂooﬁ@er compyitey Grograf { UﬁFVe“QG@%T%XG%p 8‘3%%‘ s
PCTI US02127/ 7k aitai1B @oflobMiahipd Qctoks mdms@s say(@asaded CAQ, Altkntind (Mistmpeunds t hat

bind to'By , or Bv8 a%\(}gﬂ}hﬁ“f Lece t rsbn're %ngﬁfof aty@fough @%94 y@%r,ﬂ{aﬁjparl ng a

reaction miCetap-eCappd under conditions anc} or a
time subfi chsmed fooalibaion tohies W@clﬁmm@ﬁeﬁ%@mtt%nsi heverabe 24Pt B Yhus

form ng dﬁBg@gﬁf& MU £BNARSRREEVA Tt {Mi&ﬁdcdﬁﬂcec'[ ed in the reaction

m xture. The~ eci’es_used 5 can_vary, endi n oal..9f, the
screeni ng assay/‘ﬂﬂlﬂl’d’llgh seerfbpA @0"6\%‘5?’@&56‘:5&? fsgg"oaf"j? g o Oftcgnslé? receptor are

desired, thkeudaltet bih@géra cBidlso sareca libadien bf laotw emwamédmgvgng b pofigE,  or

fusion proteipn containin NSy JTR6uRY:8 s GBI fol4s a6k c’e,@poan@r\ﬂﬁoal n or
pol ypept i d&" PHLF AT 1 [%bgjrbziﬁt dges in the assggﬁlgist em (e.g., |abeling,

isol atiZn @feutdﬂetorS@s%Flﬂtquqﬂi@ conpl ex, etc.) can be wutilized. \Were conmpounds
that directly ipLesRgds WinifledBYB 268 GEUEN thosepapirbeieberdomeespondinderto 10

the Bv8 and fusion proteipns .contain Ve ¢ ng
assays can BEPEMHHEBYS tﬂ %{& ﬂu Cnmgf’ £ é‘acgmffg duldtseéjm? I&‘ﬁagﬁgE @nﬁﬂ hod to

conduct suchmaittess seypaiow htdheranwwle E@%WGMBF@ trepfamBa Va‘b@l o phystolagisal
pepti de, Ord1sfoalti§t"s.or}x ﬂgrg}r!egﬁcglly 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.
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Where the previously nonimmobilized component is not pre-labeled, an indirect label 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 prbtcin; 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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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
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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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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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' beads. The interactive binding partner can be labeled with a radioactive isotope, such as *°S, and
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 amino acid sequence by well-known methods. Peptides so identified can be produced

synthetically or fused to appropriate facilitative proteins using recombinant DNA technology.
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Dosages and desired drug concentrations of pharmaceutical compositions of the present
The determination of the =

30  invention may vary depending on the particular use envisioned.

appmpuate dosage or route of administration is well within the skill of an ordinary physician.
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 Mordcnti J. and Chappell, W. "The use of interspecies scaling in toxicokinetics" In

35  Toxicokinetics and New Drug Development, Yacobi et al., Eds., Pergamon Press, New York 1989,

pp. 42-96.
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35 30 mal. % cholesterol, the selected proportion being adjusted for the optimal Bv8 therapy.
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The term “water soluble" as applied to the polysaccharides and PEGs is meant to include

30  colloidal solutions and dispersions. In general, the solubility of the cellulose derivatives 15‘-
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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| ocated in a sulefs a@‘ér‘l‘f’%ﬁ’"ﬁfﬁgmc necgﬁl easlmrf’eug&lslgg%%%e?a 'y %cc%nganl ed by
i nstrucki opsweleiainstags. Firexami; oyl itat ecgtsBEnlvowsge BYt cifgas or B
pharmaceutical conposi b &I&'tcldl &4 Elé?ﬁ&sad'aﬁ ledlﬂlauteﬂ&ﬂﬂgrﬁaﬂﬁtt hat

t hese i nst PEREPEShETHOM ;15\%/£a]1r %‘eﬁen ding upon the nmethod of treatnment. 7.

Met hods of Apmrtgimrﬂsovh‘é“dle%é? apgesthor R FEHTE PoTFAHdd “HEF el n can be used in
a nunber Oﬁmﬂlz{nﬁﬁé SRBOihe: seckeBvR bs isheisd orentagonisiscls ndR bt reauited fvg thg Pﬁ@ﬁ‘ﬁ‘m
preferably a hu | 1d S RELAL G pibdch: ﬂ@ﬁm@m@es@ﬁaﬁ’décl ng
tissue or &NJter |“H%th\é\1’%{lﬁagpa%mdslmnecé)m&glﬁ&agco%t| £} on Jialggom ated wit

ia H?Péa“%@"ﬁ'@’él?ma Bv8 or a

effective fo treat the condifjion. Bv d gi m{ ypepti de
SR L6 58 e e

condi tion ipgm3tbioResdsh@t it emuists esatigenigrué oo 0T rﬁf@%ne%% Ea*lf’ﬁt the

nunber of cells uci.ng s GUh Qfns, DALIRRE + @H@ng&ﬁv@mm be

condi tions dFtﬂ@th % I a 1(%’[ e@e B%“E]E% condi t1ons inclu ﬁq%d\ﬁ\hereltﬁ]e it is

desi r edlst o ihplenaaectly o thepAyer- OBtf‘”‘alBrWl@?fﬁé‘ﬁEé“cf‘ﬂ‘?élatéoﬂ‘r y?e\}‘éel I i the

- reproduct i V& 8080  apsulstéa b &Sing ek & fuilittie thes bi edindy kigit mtbndrt,t 4nd rike

i ncl udes those wherein it desir Re.qts TR0 MatioppRhedew
bl 0od vess@raa4eR fhice ‘glcacgfulazﬁ ﬁsc%lﬁgklwfrl B g%ﬁ%ﬁﬁ&? tﬂtfnl)lrg such as.

“testicul ar W3howeanbeexpedien@gord-ebr uary 2006 WO 03/ 020892 PCT/ US02/ 27571 Bv8

may be admini st %ﬁ at‘%a&ﬂgﬂ Vol Sﬁl@l@&&lﬁ}{lmﬁw [BdS Sonig@NPogorist @mrefdrablyone

enbodi nent the corrpoun I's VE amgﬁ%ﬁms%}cn&ngﬁ&ﬁﬁﬁv
Peptide,
such as VEG@ aphRp@iteuse o disa@nt’ heqbapoenits! sqyuhSITep@ e sliligddiaritg *FF &l by the

scr eeni ng SR8 Sctlliaj'? hgs%%;[sfuggonsQﬂﬂm@%@peﬁdm%@?f@m By dP8eAs@d to nodul ate the
| evel of BVEHCTIV E or expression. Specifically, conpounds identified

that are BvS8 ag@nl stkaéfPﬂ—S&Hmﬂ—m@—e able to stinulate the binding of Bv8 to
its receptor maye berapwed ugemfs QFovidE® BlréTR RIS bavhed 6 @ ambir né teawends: | dvel  of

Bv8 actjyvity IS des| g atinga mammalj efer%flrg)?q)?gﬁn \Qﬁnrq b dulaf@bh EQ@éate@r fiabl e to
l?‘ﬁ? &4 % use ype of treatment. 10

i ndi vi dual u%gxnedaor uncontrolled angiogenesis. -In one aspect, Bv8 or a Bv8 agonist is administered to a

mammal in need thereof in an amount effective to treat the condition. Bv8 can be administered in a

polypeptide or nucleic acid form. Preferably, Bvd or a'Bv8 agonist is used when the condition is

30 one that requires the survival of or an increase in the number of cells producing a particula}' '

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 if is desired to decrease the

formation of new blood vessels. Examples of such conditions include tumors, such as testicular

35 . cancer.
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condi tion associated with hormone producing tissue or engqehiRfy ghads,
preferably a condition that requires a decrease in the nunber of cells
producing a particular hornone, a decrease in cell prpliferation or a
decrease ip Logenesis. For exanple, a method of regula L I|ty in
an indi vi‘gga}ﬁ%@gzpr ovi ded herein which conprises adm ni s%g?@ﬁ&%’
~antagoni st to an individual in an 15 amount effective to regulate
fertility. Bv8 antagonists can, also i NEestogtRAdot Qm{pﬁmh cysbs and

ot her condi ti oR¥S J&¥ ot éiné?fswm% A0 ev{?tg %’l t:H%er a%pl on.in hop rrg rogrcli ci ng
tissues. Str@bﬂm&thelcm&ddeﬁﬁfﬁﬂﬂewv a@iméfcﬂf antpeenitirregl- Stipa L i usi ng

conposi ti ons B? Tc1er%%ﬂ%§en93de§mly@£1ﬁ&eeﬁkhhsn.xmal?tl on. Such di sorders i ncl ude
a

| i poid conggnl renal a or ~JdRLAGaE | on,
andr ogen- dependefhe cERIRL: Cﬁ?@&‘ﬁ% haé ﬂwsﬁere't‘eﬂftdI k?}:%%snee?ﬁ%%ﬂ ym

syndr ong, @gl{demaﬂmwﬂ@pieaisddao oonganint aevelcnf Bﬁ§/ﬁ%§h8’dﬁi"i¢?§lﬁ?%%ﬂ?ﬁ‘6ég’nadl sm A
specific conditio, RGedrisBak ﬁQt ah)é/abtléle s&ﬁﬁﬁt& amamﬂing@ﬁmmso it ons
cancer. A :p«:e@foemedbc ruéftﬁﬂofdl 5?3“’9"1“€an3??5‘ a“cﬁ?fﬁaé? §e pr ovi o‘f er el n_conprises
adni ni steri;ng. 8 Bio@al ABRAIFES thate s t hctieyiediylllgensi adreesion ey b wkE B havi ng
cancer in an ampunt effective to treat the cancer. In one enbodi ment, the
cancer is BFurREfTeEeastis. In a further enbodi ment,. a Bv§ .ﬁr}i a,gﬁgl st is
admi ni sper ed tCPrﬂerﬁlﬂ)t iBeibr anrsseobl areIShGIPAT i adpipistasd that BIKRE erapeutic
~agents, sugog a@s, aISS 81tmhgwgﬂ{@%gg@B;Od&fnu@&G@@rendobﬁnelg&n@méfamﬂ atoedtigntet Bv8

‘may be adninistered prior to or. after gt dald® cell
chenot her apetites e dageast Nsiie H“mbf"’ﬁﬁf Ce?'gcgmfl Heap ‘ém'fciqlf(%ﬂéj |Q[]é:ea\(é:\’1 {'s i ncreased.

Preferred ﬁhﬁﬂ&ﬁ&&e&r&nﬁuéase inpageingesesisn dlou d’@mbla,ta @F@O%@ftfc%’é‘tﬂl‘ﬁ R (e ates)

“vincristine,.. cisp at Escad 3 AR ;ﬁ@v&?a : Goniﬂﬁt@)iryfhhlwmadlme
t axanes (em ldldu%éidjll(i\fde&iellem \%'lkﬁr%s{ THLES nta

Bristol - i’ %gl btb eat c?éf 2
Pri ncetion, it eifective dxegwatefertifity ASEOT EREECRIS CWEH Uf'dhc o8 & Rt ony,
France)) apﬂér(%d-ﬁ%hms@&)ﬁ@é i fCovaiolili=abn i6 Sormitegraiavinf thatur ers' i nstructions

Sueh chenot her bt B HGUREER (TREY ol e CISTar it nae o ‘ﬁifd??%ﬁg‘; byt he

skilled pr &ﬁ&bdslcﬂ)rﬂ&rmesﬁ‘ﬂ epantiat.i 6uphaﬁrﬁdrdet®$richéf 9@1%@14@615%1 é@@ﬂb?ypélﬂi

chenot hera S0 HedodnliefN@NDEREK ARYcoSBIs Wubety BdcCunddalrigiRer 1y,
W1lians %’ﬁﬁf Sg‘“ﬁlé‘a fhore. MD (1 elgﬂ 1 ebruary 2006 WO 03/ 020892
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PCT/ USG2/ 2mﬁmlnr:tadiegalﬂmelﬁ%%@%ﬂ?%&tﬁyﬁ%@aﬁ%“f’%dysm%‘%“a| Ticr easi n&’ cel |
proliferation andpdebidtidtionghicietdn be pragidibh dreadnbrin erprptipePPEIsted=n vi vo

or invitro. In sone. cases i ag@@{l&tg]m By8thbDof weame| |
sanpl e in Vi®PE" é‘bpmcu?l gs%)lld te g“?‘é""%ﬁﬁ?‘%ﬁ& ation. of igg‘é mt;orcagnsk type.

The Bv8 tr eabeds parpidéacagpmpheipEsiged By§ saRgoBiHe Ay e

transpl antg alvﬂ% 0arBd} irl A Bk tivie o RRETEE @ficet. @ atermmbbdiomt, 1 cinaergs eftheani mal

nodel . An eftective anount of Bv8 or a Bv8 agoni st or antagonist to be
enpl oyé’d tF@?sapeutl cally wll depend, for exanple, upon the. therﬂpeutl o

~ obj ectives, themroutier ofibodichwitd BtSraaticoitt is adrdnip'pres toagAPE R 6HNEPIIHE b at i ent

Accordingly. it wl, HemQ{ﬁerE&Gt%Sﬁé}ﬁél sdeRbs tPcEt&Eﬁpif Sinedr O Iié éc@templaed desage and
(0]

nodi fy the route adm nj stration as._required . |
t her apeut i (Bvéf“faéé‘f admpjgigredgprioq to, duyng PRt Rt A CghcI ﬁ%emo i ah@u‘?ic {tsﬁg BvS

unt ' | a dosgd e ivserdpesic BEdack haincressdi. er@srct Rienchtheiapatc geqﬁt@glpludepbut 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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typi cal daily dosage for system c treatnent nmay vary frg a.r%)out bqlc@{sngl kg to
up to 100 ngy/ kg of manmal body wei ght or nore per day, %1:8 i about 1
| tg/ kglday to .10 nng/ltg/day, depending upon the route of adm nistration.
Lt is anticipated that different fornulations will be effective for
di fferent WOLEOMBMR conpounds and different disorders, anBCT/Nat27571
adm ni stration targeting one organ 15 or tissue, for exanple, may
necessitate delivery in a manner different from that t ner Qqrgan or
tissue. As an al i endeatdod ghagdhremaiods rab JHERTHE FFL ?‘ﬁhefm%\llog %g aiﬂg'?lﬁﬁl ated and
delivered tq the takgetside: viRfor bi Sl atne sascos agebedspabled ¥F EesPabl i shing
inthe tis8le"a lé\(S_I evel that is ltfcg‘agi()%%gi USE O (/RO The BRZlEdad bfapleC. Thi s
i nfra-tissusll onéntraridh “WHEHT BB Mai nt ai ned | f ﬂ_plo.ssi hl ¢ by gopti nuous
20 i nf usi 0fy, neasd @briedereingaseys of bpianelanigh g WARIBH BPESK pressi ng cel |
i pl antS oiré}oiag' ec L}g@d at enpirically determ ned frequencies. The progress
of this’th easily nonitored by .conventi Serape@aldosi ng
regi men nust beind&tedradmnen obBESe ao%vgtag"é‘lsi?‘l&fﬁ\aﬁoalﬁtgp‘&léz?]?ﬁc%?n%’t ances. s ovever
in a prefepred eabodiaRpt, wpby tealicraedv Bbiagorni e TN efntdavaTTrLa fi¢ e
adm ni stered every day, npre.. Jret erahly 8Y 8 he@biRtas tidagie anteewkn nore
pr ef er abl yGO&ﬁm‘l’“é%i)él‘F PRkB" Wﬁ%‘%‘“gﬁé\hﬁ%ﬁ. The_a%/yr eatt.rrﬁg}tl s preferahlangcont i nued
for six nopbhy,meroneofpiamisieioh gs farred e R itdi RUAHA EVEn more preferably for
at | egst Lo, Weks: pNfudkid badnin dohge Brtached Lt apipyeefleceged - the exact
dosi ng ‘regiien nust he_  detern ned by the.fherapisi.0as e wonotigiondi vi dual
ci r cunst anteisal dNUciO@‘B?:fDééﬁS'ﬂmEﬁ‘(%Wﬁé%éVgggglgof))(peptgi/%? ”@%ﬁdaj 50,08, .used in
gene t her apymmhibofemaght 3omérheeraipy: pegfpiviveaedt dnie/ke/dryfadl 48 |?‘?frc§'81ut(;é‘d into
cells in order to achi.eve [N ViVOo,sy:Mdest st dormblagmapdutd digdivg lef f ecti ve
genetic pr &eftidhe ol ag%fﬁ%%‘tgnf or 7ep acement of a defecti Ve 06newanGene
t her apy" | nkuotesstbet horenobde md B Gerds 18 5 Where a Fas in% effect is
achi eved by A si 90):Enpid, keAhdestae @idntihe madwi diffsen Go it BRYEREETHEr apeut i ¢
agents, “which ihvolves the one tinme or repeated administration of a
t her apeut i ¢&*ty effective DNA or nRNA Antisense Rl\‘li@g and, DNAs, 35.ean be
used as t her apen incltageint snéaiprasbaid teB thslomyrdee) Vg t_&ta_ret é%nagenes in
Vvivo: It has_al erggeg%?; ao@%&%lesm%blﬁhﬁé m3ROfstue arBisdensbatch feniced BbMPldes can
be i npor ted” it CelTS” wher e they, ah as,. AN RldifiSe pdSsRl tyecchiebis | ow
i ntracel | ulvaduly tomie.erfhisaf ol cRICBEBY *t°hei T restrictéd upt ake by the cell
- 63 28 Febryary 20060103/, 02680 2nACTLSHE/ATEFPE FENTFRAY. o ZHHThI K el
al ., Proc Nat]| Aca SCi .. D 444354146 J 188 Ghorapy Theeasiyl ingotaed| ot i des
can be mdi?@%‘&aﬁfoggﬁﬁgﬁcg%§§lec?§ upt afl)<eg,1r e.g. by substituting their
negati vel y conhatiogdesspyhosphodi est er groups by uncharged groups. There are a
vari ety of techmjaugs. Ryt Abdee faiminattned ot i gpdividetlsienierds ¥t vi abl e
cells. 5 The techni ques vayy, de n Qs MR8 tN R ilidk@edndrerly @ng neved d 1 S
Cranst er redn ARGELFTTREE Gl & B pfl UPARMATt s 1 Uig Gl of the
i nt endegk hoséferatTeshnioguedy sul evab Merefpferbiyet (AR RLTBYS 3 flici €i ¢ acrd into
- mammal i an Ce-lfclzrgblyiééelpt?ﬂ.ugc%’igr &!iknﬁtgrit@ﬁnér@@ref&ﬁlﬂy of ode At omesen wre preferpy faet on,

mi croi nj ecton, usi on, . QE%AB— d'ﬁft ran, }]Q{ethggj(a%{ Hi0phoshhake: be
preci pi t at i lost ervrde, @rcleh Byt St RICRFRI e red i h Vivo gene transfer
techni ques inehildoy ik arabiedhicd nn W miividiat efcuatiappiscal |y retroviral ) vectors
~and viral Nucleic acid encoding a Bv8 polypeptide may- also be used in gene therapy. In gene

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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10 coat protein-liposone nediated fransfection (Dzau et in

Bi ot echnol ogy 11, 205-210 (1993)). In sone situations %?#?%u g@ﬁéble to
provide 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 targetWOdE{P%9% |jgand for a receptor on the target cEFFUSEA vnere

| i posones are enpl oyed, proteins which bind to a cell surface nenbrane

protein associated with endocytosis may be .u for. Lafkget] 15¢gnd/or to
faci | itat encpimke(Zapegik eagsi ﬁ—m&@érﬁ%ﬁ%o i _d = gt4 ;545.?1 ﬁ%ﬁ&#%r o_p?cg for a
parti cul ar 46l Lid¥h6mn vaRloiaadiceanine tpi apeicnszvibi whetinde g negatively
internalization iIn cyclingjlg%gg%igf &Bﬁt target intracellular ,
| ocal i zat | dereghioksHT S R P AEEET B "Fal f- 1 i fe. The t.ggﬁg)iv% ch[s
recept or - nedi atmeke endoeydnos techhigues gedeily Begrodrgre BEATHSFES "By lf “al .|
Bi ol . e 62,4429 - 4432 (1987 ) hetidNBe MRBRELId L rabfered iRp ogtureiatlls 7Acad.
Scj - Ugg g??%ﬁiT@?ﬁgqﬁé%195% ? ng r%vk%mﬁof g@%ﬁgﬁﬁ&hﬁﬂﬂﬂﬁﬁﬂmﬁﬁﬁﬁdtherapy
20 pr ot ocotigo.oel vanddreses obfic ptendeddasi LN -813 (1992) . The Bv8 _
.sequences gaNmAhsfabeisedrd hclnddt hods ocﬁﬂip@braqgn?}%qﬂsl?Om@‘ér“é%ﬂFJ§§’§P’o° of BvS8
may indicate a cyst or .ca b L Fhtd BRIQ6E bbU&s, F OBt cuirdily pofemed in a sanpl e
froma pat [ht: qfrﬁ‘é'dﬁ’@an’é}ﬁan%@é&’h%gr trr?ﬁt at ed o di_sf r‘é&?&&ﬁ@&loxs@ﬂ@vﬁal
‘General |y, visaighe mestrochbninwes inglede EBRHaPe " BISRERZ Y EsSion i n a_sanpl e from
a pati R bll:;@h.xfgzsoﬁe %@mtefkransgaiosmmu_tet fu, %&MHW@ Piv-2hot her
aspect "the 1 nvention contenplates ar ticle BRHISAGE YA af 8g¥Ry théi ng
material s (1§88} ulr sPBY SEHE" é%%zmﬁﬁqgfnﬁfgveﬁti%n of a di sease or disorder
or for regukdatsitRGurfoeteld, bichys anFidody ppaficdor agfll SHERRG PP BB abry
conpri'ses a cont ai per 2, 1Hakeke: O, RACKRGipbRERS irc anployed, pssowivdiced wi t h
t he contaiﬁ%%?ﬂgﬁ?<%EF%Q%Enfaine%E incJuge f%Jc%%%QRSQRIE&ﬁ$JE§pmMials,
syringes ebind tTheclcomftcaimrabsng ookl B Ed Mk g fPoma variety of materials
such ass9! 858 aANEiRkasiie. ¢ o bsit ontcak nefasholsdseresf TeRinisbs PAFBH CHABP si ng
Bv8 or an agoni st_or antagani st fh fugDe Lhse | Rh&hs @kt pat kagelilaser t
pr ef er abl yﬂ‘&fba@FSde‘spl?thgst‘r‘giglf }“gﬁréfg f“g{f‘%gsainng trf‘ge v%hor agoni gntdmg/gosiggt agoni st
t hereof . | mocamationenbatinneintacelidar dpif-jife] Ehgfehmginy SCTRY & CBipri s€s a Bv8
R T e s A Y
. . C , ( ) N ] )
conprises Byg. HudArad -w"‘sgngaﬁgﬁﬁﬁsfﬁ% the'Bv% ?@ {reat or -prevent a
condi tim@n thadeols Sec ARG&aHH atabdeieniet?ho, R+ $BHEPr oduci ng endot hel i al tissue. In
yet anot her e”b.(}ﬁé v il ugﬁgsﬁéglgcpﬂe%séafin ARE aChidgh®is. Q@Wpfm o BB 82y
ant agoni st and instructrons for using the\g%% anE%%%EU%% }%m&ﬁQMh@&ﬁ
fertility. ifdieteHastXg omsp Har FPOGEB WFD3/ 050892 JSU2/' 57571 package
insert may ah$Rqirdh@addCot hgup@aOpYs abenedls isnd meyidparsiude gortEreeiBodi ment
the insert indjcates 5h@t1§Q%a§9 0S¢ Ldo@ii s to be adninistered in a dose
of between EHEHP" B 26 H G kG an my/ 1 eg. EXAMPLES 5 Conunercially
avai-l ahl®e reagents raficeyafgapdadine t he exanpl es were used according to
manuf acturer’s gﬁ&kﬁﬁ%ﬁear&& MBhRS SofirpRIcrseiciend meatedre chhprisgiguristlof t hose
cells identified inthe follown xanpl es, . an ghauhitt Age article '
speci fi cat i weful Pyfhetrament oF RELPUR ‘%ﬁ%ﬁ rgs)orlglédl%eﬁgpf&{rﬁgé%a% f)t/yg)e, %)aﬂ ture
Col | ecti on, yriaRassasrefdbly comprises a container and a label or package insert on or as ociated with
the container. Suitable containers include, for example, bottles, vials, syringes efc. The containers
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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12- wel IQOpI ks in mymn@atebmfém (SHeSFBE: @\h%bﬁfdfé?ﬁ}““aﬁfdo? rgrrls

EXAMPLE | 10 Northern Blot Anal sis To elucidate the ex tern of
Bv8, Northern blot analysis was perfornmed using RNA f E%%EE%QQ’@EH ety of
human, nouse and rat tissues. Human RNA bl ots were hybrl di zed to a

32P- | abel | ed DNA probe based on human Bv8 cDNA, while nouse and rat RNA

bl ots wer ew%%‘}zf”gfzed to a 32P-1abelled DNA probe based SAT{USE¥37HHi ne Bv8
cDNA. 15 Northern bl ot anal yS| S vvas perforrred accor di ng to net hods wel |
known in the art. For exanp bes vere prep 50 ng of
t he human ercksgpinsat @MOf‘Pdéﬁﬁéﬁ‘ﬁ @pr%‘aff% “FHeREGT - I%1 gdfﬁinlt% th sham) ,
usi ng 32P- §GTR.3M0the Lérpobifiandlo beAtminslhad im)a dOFérafbé?/eWb@t 08Lrgky @é 5@)n
Sephadex G50 spl n columms (Pharnmacia) and hybridi zati on was carried out at
68C in ﬂ’lg/é 8sHyb hybri di zation sol uti on éSt ratagene). | n anot her exanple,
bl ots were incubated with the 20 pr hybridi zation buffer (5 X SSPE;
2 X Denbardt’s é&hiﬁ&dliﬁl?:av%ﬁgc rﬂtﬁgéritsnllcfcﬁ@i'l&t uirted eshprs edre sad roardipde m DNA;

50% f onnani de; 2% SDS) " f or T o ash sever al
times in 2“3(“@@@”‘?)1“631%%5@%%?{2 “ﬁe mﬁlc et2d o QO%ECQ P%?%V(%Fsgd f ol Flgf/t\lgd by a

30 minute &g bamPled and tS&iGhOtﬂthi%esmsﬁm bsa@@c EFPPéSI%TITt‘J‘tl@eW\}éFhé AFEYER oped

after over E’J YoassRM@gphor i rnager analysis (Fuji). Equival ent
RNA | oadi ngl %asmt‘élggggés Y 1ﬁymsybrl dizatiogn with a 25 control actin probe.

Bv8 rnRNA transcripts were detect edEXﬁ‘lMd’ﬁFé 9 shows that a single nMRNA
speci eggof 1.8 kb was detected NothawmBinAhawtsis with a human Bv8 probe. No

expressi on was detec hisYB a1 stsSoAd @S fdred usigr e
anal yzed. Fi gurg 0 §lesK Jﬂ%dthc ”pief'nsg?n pgiteél? n ?VS i JlsoR® T

speci_es. was d%_ld (}ted in
" frouse t est iRalAafvoh m&qtarletFp@um@ls l“owﬂ%dﬁéf\i\}gsufshgf‘mi“ N4 Blotspigredygiist o2

transcripts: A enfIe8e @Pobg’gaéccn off @quineﬁm &)Mtwlﬂl@tmduﬁh atdher RNAtbléts sswes.
Toget her, these T |ng1|n5|n|ca ‘ft the testisnS the major site of

expressi on hb‘?“dB?%mPrRRIR CE%D\WIP qntbﬁrnbulm? era | oh Assays To deternine
t he responsi ven&s[ﬂwmfblcmaﬁzﬂyssunlaaperfnehdd deopplig o orePod, wabldvionie it #hal®corti cal

35 capillary e”d%ﬁﬁ' 1'0945 \&féll@pm(eé\ﬁ}@ o BN rQQ)\f'tlEbehuExﬁl@bﬂ’lm&ﬁablbll»lﬁl“ﬁ)ﬁgrﬁdﬂdot hel i al

cell's (BBCY \/1\]%J roliferative res bruary 2006
WO 03/ ozosgﬂtlume@sﬁmmﬂ?ﬂgiwgﬂa@? . [u§jng Ai’cf“’( A a“w %‘Y‘ﬁ‘ i%'ﬂ?) é’ia"%l o\ ger y
endot hel i al mc;ﬁgdlog);cfﬁmx d;S(BQn(&m‘vﬂnma)hhrmama) agBipbtidiztiyr) wasenuied hs ki &C wel | s

were culktu Ir‘]%g‘ie%sg}b lty\glbagza!fl on sol%tw% H%ﬂtcleélaé{m @Iong\'éeh%bd'&% vﬁ‘ﬁi'tl-fe S erum

For cell assa were plated in %achﬁ O
PR PO (" C' in
Fig. 11), 19096 ‘éﬁﬁFSéﬂ Vénn!nﬁdflz% ssh)for @anuréat ’C5 The MMsBue: (4ekedt agged
re tai.n

reconbi nant protein), Tota f. }35\@% using a
Coul ter couRteet imsHe2 Pobif Orng é«i)ge rlulgltwé'eﬁ\{yemm n%geram?% ‘%?F%e to the
control  conekk inant ArSSCE 0.8 iSD§ a580°C. Tbe dloty egalerriopdd aﬂveavean@ﬁerﬂpe%urfe'%y cel |

culture reagen L A AS el LRI 1l8EN Y BleRd v MGbridizkioh ifie
per f or manc i'or’ﬁ“a agréagp gﬁe?a ‘?155 Aravind an% Koonin, Curr. Biol. 8:477-478
( 1998) ) contro actin probe

Bv8 mRNA transcripts were detected. Figure 9 shows that a single mRNA species of 1.8
I was detected in human testis with 2 human Bv8 probe. No expression was detected in any of the
other humsan tissues that were analyzed. Figure 10A shows that a single mRNA species was
detected in mouse testis and heart. Figure 10B shows that 1.8 kb and 0.8 kb 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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Prelimnary results are shown in Figs. | A and | 1B, V\:h R%b; the
increase in nunber 10 of cells relative to controls roduce

increase in cell proliferation at all concentrations tested W th a

ni axi ni al effect observed at a concentration of 50 nM VEGE, a positive
control, WRMW¥E% nearly three-fold increase in proli fePﬁ?’”é?tﬁHf‘”both ACE
and BCC cells conpared to the wuntreated control. EXAMPLE 3 15 Cell .
Survival Assay The effect of BvS on the J’VI A | s was
neasur ed. Appr Biéflyad el fpdrenak corticplsa iy Ff@o ‘é’ic 1Ysigld%{qce¢ %%C% C%m s were
plated in cgegghm L 2l oinif2lh 1ol o DOGMM aipelongcaoGHD ST, éﬁfe‘as

e o s b IS LV, ool b vas

a W t hout in nmedi a
CONpr i Si NGnéARGvifbut biyed@Gonffol clomi hg"@d’%éﬁemr@’méﬁ}‘}ﬁ@ “i%%lﬁ:%@ 138‘ ng/m

VEG- (" V" | 1'n’l¢'1:3v9 (Ff%@ed lgon%ﬁ I\/F%Ete%é v ch&ums?_@emgtmhedvE@:i wegk usige =mv| Bv8

(" V+BvE" G. VE After " &Qurs
cells wer quuémv@Q:r bv‘etf‘?l‘}rﬁg'ieﬁf??a‘{ﬂ&ﬁ“ 6%5181_ 1at:\et(gjt| nulﬁf)%f Eéﬁ@itloﬁc &bitr ﬁy

o et han for
several hoyrSae Gel. |1\36de& othlétedall stlaeretkentt wweebﬁitférﬁﬁ@rldfetﬁcéhnf’g’rm g“ °4 hour s
with 5 1. L ‘{1;3113 ngr %Qe'aog eassa al%n}ga\grg and@bdakl CRNGSE si4n7-PBI1998he sub- Gl

-profile of rm-ned FACS anal 'y ent@age of the
cel | popul ati orPraNamaplr@tﬂtSeitP shvja Fge i A Sopt: 6‘?“?‘%l mdetFS h mcr?g‘;el%vertl cal axis

of the(f ?aipc A dlgiaﬂeg&lt;&mé@ B@ssp@am.:cbal ineene mrvelFpglifcationat aBygceiRifEed t he
surviva epi thel j aj f ey, apeptetcherosel | s
were visi bleged, ﬁ’ltbal“taﬁ‘imé ffert "?’ﬁ"‘é" ¢ re%%or?g%l%%)tx‘oggf?{f or ¢ P?ratl Q. gt Bv8
than in t hgapeesenaehet-f29mEEs: or prolortia PELPEARE 2p4/B Qﬁ% VR SHowed a
synergistic 30t defmfﬁ%?t with a conbination of the two conpounds increasing-.
cel | -survi V&0 greater extent thgn I%in}t her growth factor on its own or~
10% FCS. EXAMPLE 4 In Vivo Inducti P io enesis The ability of Bv8 to
i nduce an angi ogeni c response was geidswivaddissayn one set of 35 experinents,
the effect of Bv8 i ntrat WAk u@g{‘sﬁ}lsdfﬁmﬁtﬁ}duﬁﬂelymxt he
testis of Beige e gt éﬁ‘is S Sug’%;al %gt@%}?ar{nﬁﬁéel f\zyé&__l Qrtgsag 2006 WO
03/ 020892 RﬁTuouseztawwmarAdaﬁ@)/p?ltasweémela‘a‘i‘ g et é"é’ © Y3 ‘é& VEGF have
been' previ gushy, descri f8dica Gﬂ—ﬁi\@ﬂiﬂee! aboBt UMhe follddiRg 487 mm%@ﬂa WESor

roduction o' adenovi r us enco : i g ' fb(ﬁ\ﬂ& 81
g_m no aci dayrsgebrd selgecsr Brﬁ%ldn }1 ?m w%%houp a(DENK/Oid thH%pg i tcgtﬁp QB

' ittle vectar rl}Jgfgene)
‘and t hegMamithaGk Yémondtsi 206 FEBCIONORES, W ngmf ¥EFH(Wd it Fe- plrbcid% nant
adenovi r us g%\gggt;% vé@ﬂsc hELATERE Etam;vyhﬁ B, lzyloflJSSnM\/BG VRETL fAified lrmshah‘gl t he

| ar ge- scal r-om Vi rapur rl sha i e - EQkral uNl VO
studi es, adeddupurnbelyses E?P?V‘{d("éiélzps‘r\fé@ m‘é@e@ gd?trq/ Eﬁ{? (? Were injected in

the testis Qfi. P&l @6 gtaatt-e amo&ﬁ etbperhOife- TO%B4 péues Witi=Bieim! pniérm dipeAntdy s,

ani mal s vverngfmlleNalse ! % & sub-G1 profile of cells was determined by FACS analysis. This

25 percentagc of the cell population was plotted as percent apoptotic cells on t_he vertical axis of the

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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testes were fixed and processed for histology. 10 As cap Fi gure
13, Bv8, simlar to VEG-F and EG VEGF, increased in vivo 8?% g@??qtqéal
capillary formation in testis cells of nude mce. No increase in
interstitial illary “formation or anglogene5|s was observed in _either
the PBS or“ﬁg@%PgﬁénOV|rus control groups. In a nunmber of “tV&% % ani nal s,
tubul ar atrophy was al so observed. The tubular atrophy may result from an
increase in interstitial press fro L tionnef the
angi ogeni ¢ r espifains] SCofE Fﬁzegggﬁ V&ﬁ@t Eﬁéﬁgé fgggfﬁgﬁﬁ|§2c0n5|dered
to be suff tLgcgmr Ko nabl §76ae200K). | Fedbriduction o€ adeneviip Sispding Pk

I nvention. Y b ! a&&&ﬂﬁ %fl&ﬁgxma%ﬂﬂtwnmSmmkadﬂmﬁlon to

t hose showﬁm& W %8&% gyﬁéggﬁ% CE WF parent to Lhose skilled in the
art from t (Berathpnegol mgmand@stéfﬁli Sp‘t‘ﬁt’ib‘ﬁm%‘ﬂ“‘? tofipwed fo BTN HE™S B HA G T he
appended CL%lo%d%&omMuy RO 62 Shuidising the lagge-safe 1<B\f8ﬂ1DYlfaam'[i§1‘f§5'PR§C| eoti de
encoding Bv8 1n the preparation of a nedicanent for inducing proliferation
- of endot heCharadtdytds. 2. Use of Bv8 or a pol ynucl eoti de encodi.n ng Bv8 in the
preparation of mroBdiocadientdendvios vetdrathedZnYEGH EGT VAL 8¢ BEH IGEHEPTE™ cel | s.

3. Use of t Rk at jo2iosgk, di6apRA tayf, Qhintals @ate liiltpd and the
ster0|doge§|%”“”ﬁEQ§ Bg?sor der’, % d%gﬂgccordlng to claim3, wherein said
di sor der c@ﬁ%ﬁW@@%mﬂPﬁ@WHmE%ﬁﬁgﬁWF%H adrenal hyperplasia, infertility,
'sexual gat ur at i N candRdenge FipdepenBen tintibnor&EGE pd @ébﬁ%sﬂ%ﬁér”ﬁ yhvo

McCune- Al bri ght s adr enal AShifk. cg@%asstea if¥rstitial capillary
hypogonadow?%ﬁﬁé(%V%E@Ongon[lmgwc%éngb /8 or a nucl eot i de encodi ng

" Bv8 i n the iphapavaingiogemels was shsdyadareifer ﬂ“’fl’@tg oFf Flﬂaéijet‘i@‘” hgqﬂgé@ﬁoggﬁ &M 6 Use
accordi ng %}%&%m’f QR& a%mQ t@ﬁu‘iﬁ? atge'pﬁy wibhABs isdivell NEhenwbdiacauwpint mdyuestilh &pm

conpri ses or a polynucleotide. e QfodBv8 or a

polynucleoﬁF@@fﬁﬁéﬁﬁFﬁ@”Bﬁ§mﬁﬂmﬁﬁﬁﬁWﬁ%??%ﬂé%ﬂ%?]Qﬁgég r%a pol ynucl eot i de
encoding VEGF in the preparation of a nedi canent for sinmnmultaneous,

separate, or seghen 1Icv0%10 Wit gpg&ﬁ(!aﬂg'plg LOGiaREOb b errddidn0R eﬁiblfﬁdﬁﬁ@klhﬁil inal

cells, enhan0|ng surviva endot helial cg i ndu enesi s.
8. Use of Bwaride pactisefy r‘ﬂY&‘I‘t’ébt ﬁa‘ée‘éhéﬁﬁli%‘a(’dél{?@%"fr% 51 fa |onaﬁ@mg‘%‘ﬁQVEGF _

a p0|ynuchﬁﬁﬁﬂﬂﬁnﬁﬂQﬁﬂh@@1ﬁﬁiﬂaﬂimemmermneﬁawahﬂuhndﬁ=@Fﬁ@@ﬂ@éﬁ§ﬁﬁgfor

si mul t aneous I se or treating a steroidogenic
tissue dlsd¥ﬁﬁ?m“8% emgg%ﬁﬁgggpﬂé 9%m§§%¥% wherein said disorder
“conprises lipoid congenital adrenal hyperpl asia, infertility, sexual

mat ur ati on, androgen-dependent tunors, precocious puberty, MCune-Al bright
syndrome, adrenal -hypopl asi a congenita, or hypogonadotropic hypogonadi sm
10. Use of a Bv8 antagonist in the preparation of a medi canent for

i nhibiting prollferatlon of endothelial cells, survival of endotheli al

~ cells, or angiogenesis.
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11. Use according to claim 11, wherein the nedi cament fugFog{aGBBEI SEs a
VEG-F antagonist. 12. Use of a Bv8 antagoni st and VEGF antagonist in 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-F. 14. Use according to any one of clains
10- 12 focLhApe8ti ng cancer. 15. Use according to claim 14, wherein said
cancer is hornone-dependent cancer. 16. Use according to claim15, wherein
sai d canger | # i . i to claim
¢ OseSGHER or @ poBmh QBRI WAL ddH e IWSQﬁghe Ogreﬂa?atlou%? f?@&afgfeglg .

16, Vmerfﬂr'fhtﬁ@ﬂn?pfcﬁi@ér%ﬁ%fie %tﬁélﬁ?&lfss testi ovary. _ ordi ng
to any one of craims 10-17, wherein the Bv8 antagonist conprises an

S W L e T

of claing,
according to a%lﬁg\/g%éwo OTHETNE 1Y, wherein said endothelial cells are
vascul ar, endot hel.ial .cells. 21 e accordi to.any one of clainms 1-19,
wher ei n E{:he e %fdif;?g’%}i‘%ﬁ“e@éqﬂagauﬁ?gf t P&ﬁh%ﬁﬁﬁ%@ﬁ%éﬁf&iﬂ%@gﬁ%gweor br ai n.
22. Use ¥8¥8%ding to any one of claims 5-7 or 10-19, wherein angi ogenesis
~conprises angiogenesis in a hornone producing tissue. 23.. Use according
to any che ofVUssiaasarding fo Jpinpd, wherrin aaich diserider semmmiserclinpidensgenitpl tissue is
st eroi dotfesmabhypierplasin, infertilitys sexuial poatunation, modrogen-dnpeajentueross, n t he
st er oi dayesecous ey, MsCungd Athrighesypthan, adrerephgphpddsiacengenitagr gut, or
- r espi r atlypyganadettopid Iypogonadm. . Use according to claim 24, wherein the
reproductive organ is testis or ovary. .26. Use according to any one of
~claims 15.25,  Udeaf Bv8 osapelyRwedtide 8ncoding B398 tHeqi€aratiBi 8f a fiédickisentaccor di ng
to cl ai nfo2ldusiieimickesdisl Bv8 conprises an amino acid sequence of SEQID
NO 6. 28. Use according to claim 26, wherein said Bv8 is a native human
Evg pol ypept il accodfing t&@y%%eeo@mmm iLs, Q}\%e?éi%}hl%%nemd{%ﬁ{ze‘ﬁ% farthiél g Jjaive guma“
v8 co ; j [
sequenggoo@ﬁ%%%@%pbm?@%% Zglg%gﬁrﬂgggy 263(%6 30. Use according to any one

of clains 1’%@30‘?@%8. Sai Y:8. GO ' 3R 12k Ielastt B9% 'rg)o acid _
seauence glE 0 PR CRORELIER BB Bhin TR el Fora on

of : endOtseparate, or sequential use for inducing proliferation of endothelial cells, enhancing
- survival of endothelial celis, or inducing angiogenesis.

8. Use of Bv8 or a polynucleotide encoding Bv8 in combination with VEGF or a
- polynucleotide encoding VEGF in the preparation of a medicament for simultaneous,
- separate, or sequential 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 congenita, 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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31. Use according to claim 30, wherein said endothellalzgpé%§ ﬁﬁ@ gdrena
cortical <capillary endothelial cells or brain capillary en ial cells.
32. Use according to any one of clains 30 or 31, wherein Bv8 conprlses an
am no acid sequence of SEQID NO 2 or SEQID NO 4. 33. Use according to
~any one of clainms 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 chineric Bv8'is an i munoadhesin. 36. An

in vitroidet host dcesrdingds ahyehdreldihe ! Bbi 1) whbrepUeWIRIH Alagofisl S, enhanci ng

sur vi val chpraBeas iftlbbay ocidnfont Mbre JPHIE bidls §RGFOJENESI s, Conpr i si ng
- contacting said cells wth Bv8 or a pol ynucl eoti de encodl ng Bv8. 37. The

et hod ofg.ol a0 Bforghitih q;rggahﬁgrgm@amga%g&' d cells with VEGF or a

pol ynucl eoti de encodi ng VI GF nmet ho aim 37, wherein the

cel 15 ar gs.coNyackettatishl b3 1Yl s PUBHE KRl oGRSt gL oeCsr

si mul t aneousl y separ s’eque (ie%ucl eot i de
~ encodi ng, Bv8. V|Ir t odf |nh|b|t|n proliferation of
endot he! 15 c‘éﬁ a§°°f§ﬁlrg3? m £, WhSTRR S M P 5 GR1egT Ol reRiRONGE AREERs
conpri 5| tacti ells with a Bv8 antagonist. 40. , The nmethod of

_ aid c
- claim 39 fur frétec a&‘ﬁrt‘?gl?ﬁ‘b 16, sthein saidreprndyctive qraans festisongvayy.  ant agoni st .
'41. The pethod of claim 40, wherein the cells are contacted with the VEG-
‘ant agoni & sjPasiaceqrding o gny answielaines 1017, sdwtnim thie Bvidantagenistichmprses
-antagonlﬁlmmhgh”xﬁﬁ%ﬁﬁﬂ ereoffthairbyndsBy8of clai ms 39-41, wherein the Bv8
ant agoni st conprises an antibody or fragnent thereof that binds Bv8. 43.
“The met hd ofUsslagéondiag toanydshe ofibleingi 118, hvehevdiheamtdigarhsis faaratihses an
ant i bodyhwmanf r agnment t hereof that binds VEGF. 44. A nethod for identifying
a Bv8 antagonist, conprising: (a) contacting a candi date conpound wth
- Bv8; and( b) wetesoriinl barythe dbtikintsy1-0F, wWHeeeik S0 entidthelidl deNbii t Bv8 i nduced
proI i fer@mmeﬁaotgﬂﬁp&é]@l ial cells, survival of endothelial cells, or
angi ogenesis. 70 28 February 2006 45. A nethod according to any one of
cl ai ns % 44, | a hel i al
. cells. Féﬁ?@é&&lﬁ%sg &QG? %Qrzljhéyl !)%gﬁigke?n ﬁ%%rr%%é@%ﬁgéﬁs erein the
endot hel | gln o S a rom orm)ne produci ng tissue or brain. 47. -A method

di | wh
angi ogeris; o R beRBpllo SvnThrdeins 7 ST 2uRh RERSRShCORRRRY (o any
“one of J&° ﬁ%nﬁ-]é 3 quflonﬁﬁ UFIAE US§98 hor mone  producing tissue is

steroid en| tissu 49. A nethod according to claim48, wherein the

st er oi ddgeni. SF' a g to quy 98¢ Pt ¢laims 21 or 22, wherein said hormone producmg
tissue is ster01dogemc 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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gl and, reproductive organ, gut, or respiratory tract tig@p@omgg.zoﬁﬁmt hod
according to claim49, wherein the reproductive organ is testi S or ovary.
51. A nethod according to any one of clainms 36-50, wherein said Bv8 is a
native sequence Bv8. 52. A method according to claimb51, wherein said Bv8
conprises an amno acid sequence of SEQID NGO 6. 53. A nethod according
to claim51, wherein said Bv8 is a native human Bv8 pol ypeptide. 54. A
met hod according to claimb53, wherein said native human Bv8 conprises an
am no ac3@ seqsearcardivi (SR ¢l INCSaims D06 AMherdh REd BB LomBaASAERaNT SEQ I D
NO 4.  580% Amifet 460tkseq6eiRe dichltyt® SBODONO: 2 r SBRIDRO andlindydagr ei n sai d Bv8
conpr i segroBferationd% bndM¥lialden® aci d. sequence identity to SEQ ID NO 2 or SEQ
I D NO 4 and i nduces proliferation of endothelial cells. 56. A nethod
- accordi ng t 0 GiAicRraryg tYPSIELH) “gﬁféﬁlwﬁjgﬁiaﬁdigllceﬁgyeﬁdﬂ%ﬁﬁ Bffgnal _cortical
capi 1

capi Il ary,8 endot hel'ral” cells. 57. A
nmet hod acagolrég‘?%%ﬁ?{gﬁ%ﬁgﬁoﬁ}r% %ﬁ@oﬁﬁé%l?' wherein Bv8 conprises an

am no acid s e f.SEQ ID NQ .2 D . 58.. A net hod according
to any gjrég g%ﬁégogggéé%? ?%@gﬁ%ﬁﬁ%gﬂﬁg%é REPEFTS™ AHBC A et hod
accordi nag ‘%oqur{ly 8 (31 X erein said Bv8 is a chineric Bv8.
71 28 F%u_arl}; 2006.,60. A nethqd according to claim59, wherein the
chi nmeri v8 7% PNy Ame of plaimsgh32, arhcssin paid Bve pindshereant ur e
conprising: a_container; Bv8;, and instructions for using the Bv8 to treat
“a condi t1%n d&ssesudiag tygnyieng of elaines 1-p3.otherdimspid By8 iser chiericBv&r ti cl e
according to claim®6l, wherein said tissue is testicular or ovarian tissue.
©63.  An &% i clUseatcanding feaddeioy 34, wherepr the chigneric 3v8 duraimmamoadhelws ant agoni st ;
and instructions for using the Bv8 antagonist to regulate fertility 64. An
article 3t meukadtramethod fnpidisingProlifeation of ehdbthekial By, ailiaagingi st; and
i nst ructsuoiieal bbendotieligl celig oBinduding agosichbsid, QohpRdiy CaRCBAg sfideelAn article
accor di W@tHBVSZbladp’ﬁlﬁﬁch%ti&%nchﬁ% ©8. conprising a NEGE ant agoni st and
instructions for adm nistering the VEGF antagoni st sinul taneously,
separ at &7, or The method of claim 36, further comprising contacting said cells with VEGF or a
polynucleotide encoding VEGF. ‘ '

38. The method of claim 37, wherein the cells are contacted with the VEGF or
polynucleotide encoding VEGF simultaneously, separate, or sequentially with the Bv8 or
polynucleotide encoding Bv8.

39.  Aninvitro method for inhibiting 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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sequentially with the Bv8 antagonist. 66. An article acgg)pgg,rggrytzg, | ai m 64
or 65, wherein the cancer is testicular or ovarian cancer. 72°28 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 TOGEN C ACTIVITY <130> GEMENT. 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 gagggcgccat gaggagcct gt gct gcgeccccact cct get cct ct t gect gct gccgec60

gct gCt gc4s: ac ga eRBgaget Gaiag 8 S5aHR 60 L Bah SRR 44 SRS aﬁ&aﬁﬁaﬁﬁajc%ﬁs are

ct cccaat gdsgeiOgdsdemi géiget gt gct gt cagt at ct gggt caagagcat aaggat 180

tt gcacacct at gggcaaact gggagacagct gccat ccact gact cgt aaaaacaattt 240

t ggaaat 9gfa09L ARARA g@&%%a t
att_ttttéig?;ﬁg{gﬁm (%gfgl&ﬁ i1 @t gtc gcc'g‘g%%%gg@ggg%e&%g gacttcattt
‘aaccgatttatttgtttagc. cc aaagt aa cgct et ggagt agaaacca420 aatgtga 427 <210> 2

> Ser S s Ala
<211> 12 <2l2% F(’)gT ;:315 toHa%r)T/D()n% %Pclalms 36—4940 wh%re%fgnglorg nes?s compnse%/ &
.Pro Leu eL Leu.
: glogenesis i a hormone producing tissue.

48. A method according to any one of claims 46 or 47; wherein said hormone
producing tissue is steroidogenic tissue.

49. A method according to claim 48, wherein the steroidogenic tissue is endocrine
gland, reproductive organ, gut, or respiratory tract tissue.

50. - A method according to claim 49, wherein the reproductive organ is testis or
ovary.

51. A method according to any one of claims 36-50, wherein said Bv8 is a native
sequence Bv8,

52. A method according to claim 51, wherein said Bv8 comprises an amino acid
sequence of SEQ ID NO: 6.

53. A method according to claim 5 1, 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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1 510 Leu Leu Pro 15 Thr Gy Pro Leu Leu Leu Thr Pro 2¢geii, opeAsp Al a
Ala Val Ile 20 25 30 Ala Cys Asp Lys Asp Ser G n Cys Ay Ay y Met Cys
Cys 3540 45 Ser lle Trp Val Lys Ser Ile Arg Ile Cys Thr Pro Met Ay 50
55 60 Gy Asp Ser Cys H's Pro Leu Thr Arg Lys Asn Asn Phe Ay 65 70 75
Arg Gn Qu Arg Arg Lys Arg Lys Arg Ser Lys Arg Lys Lys 85 90 Pro Phe Phe
Gy Arg Arg Met His H's Thr Cys Pro Cys 100 105 Leu Ala Cys Leu Arg Thr
Ser Phe Asn Arg Phe Ile Cys 115 120 125 Lys Ala Val Lys Leu Asn Gy 80
G u Val 6®5 LAmethod aGhording t@clhiouSAivdre@imthe Shiftedic BavR)is A0RGNWR2HIR4R 20892
PCT/13S02/ 27571 <210> 3 -211> 363 <212> DNA <213> Honpbsapi ens <400> 3
gagggcgceht gaggaticletof glagefagiugoongpeidizpgct gc tcctcttget getgecgecg 60

ct gct gct cacgccamaghge;, t ggggacgcc gccgtgat ca ccggggettg tgacaaggac 3. 20

. tcccaat gt got dgepeBy@edat gt gct gt gct gtcagtatct gggtcaagag cat aaggatt 180

t gcacacct at ggganrasts HOSRGAEESS tIC&Rh CoRRIIINRSSALAGIRILLRGRt t T 240
ttt gggcogeagdiaasica cacttgeecca tgtectgeecag gettggectg tttacggact 300

62.  An article according 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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' t ccggagtragogeat giaqgetygryl 80
cct at gggcc aagtgggcga 240
cggaggatide C&-’é‘@&'&e?@ét”gc 300
tg c 360

f 420

tcatttaaccgatttatttg tttagcccaa aagtaatcgc tctggagtag a2éddebaatyg2@60 t ga363

<212> PRT <213> Hono sapi ens <400> 4 Met Arg Ser

Leu

<210> 4 <211> 108

Cys Cys Ala Pro Leu Leu,Leu Leu Leu Leu Leu Pro 1 5 10 15 Pro Leu Leu Leu
Thr Pro Ar gvgddzn26dey Asp ‘Na Ala Val Ile Thr dy 20 25 30 5%/,,§7,$,5p Lys
Asp Ser An Cys Ay Ay dy Mt Cys Cys Al a Val 3540458er rp Vval
Lys Ser Ile Arg Ile Cys Thr Pro Met Ay Lys Leu 50 55 60 dy Asp Sex- Cys
His Pro Leu Thr Arg Lys Val Pro Phgrkhe :@dymrg 65 70 75 80 Ar-g Met Hi s
H's Thr Cys Pro Cys Leu Pro Gy Leu Ala-Cys Leu Arg 85 90 95 Thr Ser Phe
Asn Ar P PreCHVEETRSS B Ala G n Lys 100 105 <210> 5 <211> 1338 <212> DNA
<213> 4us Négﬁﬁgn% cggacgcgt g ggcgtcccct aaccgccacc gcgtcccecgg

gacgccat gg gggaccegey b0

felctgtgccccg ctgctgctac ttctgctget accgectgetg

ttcacacoge HROFEEEIEMRERY b Ac ISRt ERLGAFCIY0Y Cttgcgacaa ggact ctcag

aaccggttta{}tt

cot cCOggt Apas aglés

agaaagaaat gttctccccc 480
gaagt ggebt d4ttttttttt 540
gagatttata gaggactttc 600
cat ttttljéa Regteitafand’i660s aacigt tatt C
_ttgcagaaac ttccttttge 720

cccatQ cagacaca 780

tagcatLgty ;;ggt ttctaca 840

C <212>

“Ala Cys
. Ber Ile
Gly Asp

". Pro Phe

" Lys

<213> Homo

«<400> 1

tgagggegoe
gctgctgete

- ctececcaatgt
- ttgcacacct

tggaaatgga

: attttttggg

gacttcatit
aatgtga

<210 2

<211> 129
PRT

<213> Homo

- <400> 2

Met Arg Ser
1

Pro Leu Leu

Asp
35

Trp

50

Ser
65

Arg Gln Glu

Phe

Leu Ala Cys

118

sapiens

atgaggagcc
acgeceecgeg
ggtggaggea
atgggcaaac
aggcaggaaa
cggaggatge
aaccgatita

sapiens

Leu Cys Cys

5
Leu Thr
20
Lys Asp

Val Lys

Cys His

Arg Arg
85
Gly Arg
100

Leu Arg

Pro
Ser
Ser
Pro

70
Lys

tgtgctgege
ctggggacgce
tgtgcetgtge
tyggagacag
gaagaaagag
atcacactitg
tttgtttage

Ala Pro

2Arg Ala

cagct gccac
cccctcectg
ccggaaat ga
t cgagt ct ca
ttccttgact
ttttttttcc
t gacat ggct

cctttgcccc
cccttactct tcaaagactc

Leu

Gly

ctt

ttt
tct

act

cccactectyg
cgecgtgatce
tgtcagtatc
ctgcecatcca

.gaagagaagc

cceatgtetyg

ccaaaagtaa

Leu Leu
10

Asp Ala

25

Gln Cys
40
Ile arg
55
Leu Thr

Arg Lyé

MeL His

Gly
Ile
Arg
Arg

His

Gly Gly

Cys Thr

Lys Asn
. 75
Ser Lys
a0

Thr Cys

105

Phe
120

Ser

Asn

Arg Phe

ttccaagt aa

acaaat agga

gtaattg

ccttgaa
catttcc

cgccccg

ctecctetige
accggggctt
tgggtcaaga
ctgactcgta
aaaaggaaas
ccaggettgg
tecgetetgga

Leu Leu Ien

Ala Vval Ile

30

Met Cys Cys
45

Pro Met

60

Asn

Gly

Phe Gly

Arg Lys Lys
Leu
110

Leu

Pro Cys

Ile Cys

125

ggaaagttcc
cgtgtttaag
gt aggaactt
t ggcaaacaa
cgtttctatc
ggaaagtttt
ctgtttatgt
gaat aagagg
ccccgecccg
tgatgatcct caccttactg

tgctgecegee
gtgacaagga
gcataaggat
aaaacaatki
aggaggttecc
cctgtttacg
gtagaaacca

Leu Pro
15
Thr Gly

Ala val

Lys Leu

Asn Gly
80
Glu Vval
95
Pro Gly

Ala Gln

.tgctgtcagt atctgggtta agagcataag gatctgcaca
cccctgactc

ccaggcttgg
t cact ct gaa

attttggggg
gacttctttc
gaaat gcgac
agaat actcc -
tttgattttt
gatttttgga
tttgccttga
gaacaatctg
ccccecgcecctg

6o

120
180
240
300
360
420
427




cttcccecgece ttgetggtgg acccactgag gaggctcaga gagctagcac pgrasmaggidoo800
t gaaccagat cccccaagca gctcatttgg ggcagacgttgggagcgetc caggaacttt 960
cctgcaccca tctggcccac tggctttcag ttctgctgtt taactggtgg’ gaggacaaaa 1020
tt aacgggac wig hgmpaggaa cctggcececgt ttatctagat ttgtttaagt aa h753P80
ttctctttgt tgtggaatat tacatgtctt tttctttttt atctgaagct tttttttttt 1140 -2
28 Febriasy 32006 WO (13/ 020892 PCT/ US02/ 27571 ttctttaagt cttcttgttg
gagacat<ti- aasgaacgcc actcgaggaa gcattgattt 1200 tcatytggca tgacaggagt
cat cat t<Rta @¥@maat cggt gttaagttat aatttaaact 1260 ttatttgtAa cccaaaggty
taat gt adét> ggue treety at at cctgcc atttgtactg 1320 gtatcaatat ttytatgt 1338
.<210> 6 <211> 107 <212> PRT <213> Mus Musculus <400> 6 Met Ay Asp Pro
Arg cy Leu Leu, Leu lLeu lLeu Le 15 10 15 Leu Leu Phe Thr
Pro Pr Qt ga ﬁ éjt\z g j cca;l'lﬁé:,rct léc c(f):z gcc@y p Lys Asp
‘Ser Gﬁlc@a% ﬁ Igg oD o é% Jrp Val Lys
Ser Ileg@eragcbiae t@ggca'ﬁb&t B@@agﬁeagcﬂtyc tAcdalgddiyar £H0a 50 ttA@,Q; Ser Cys His
Pro Le@tﬁ'gﬂgcmsg daysgNata ProtdBhecal tptBoycdy getiggect@btttBeddadiOzodvet His Hi s

Thr

Asn. Ar §%Phe 11

Cﬁftéa@% JeetFaPEEY GFjrdcetraARagt@pscie tciogefHyw a8 c8:t@5360er Phe

<210> 4
<212> 108
<212> PRT
<213> Homo

<400> 4
Met Arg
1
Pro Leu
Ala Cys

a5
Ile
50
Asp

Ser

Gly
65
Brg Met

Thr

<210> §
<211> 1338
<212> DNA

Ser
Leu
Asp
Trp
Ser
His

Phe

sapiens

Leu Cys
5
Leu Thr
20
Lys Asp

Val Lys

Cys His
Thr
85

Arg

Hisg

Asn
100

<213> Mus musculus

<400> 5

cggacgcgtg
ctgtgeccoyg
tgccgeggte

_tgctgtcagt

cagctgececac
ccoctygocotyg

‘ccggaaatga

tcgagictca

. ttecctkgact

ttttttttec

_kgacatggcet

aactgtttec
cetttgeoecee
cecttactet
cttceocegeco
tgaaccagat
cctgcaccca
ttaacgggac

‘ttctcettge

ggcgtecccet
ctactgctac
atcaccgagy
atctgggtta
ccectgacte
cecaggettgy

tcactctgaa

cttgtaattg
ttccaagtraa
tttccttgaa
tcteatttce
acaaatagga

actegoeecy |

tcaaagacte
ttgetggtgg
cccecaagea
tctggeccac
cctgaaggaa
tgtggaatat

Cys
Pro
Ser
Ser
Pro
70

Cys

Phe

Ala Pro

Arg Ala

Gln Cys
] 40
Ile Arg
55
Leu Thr

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

Leu Leu
10

RsSp

Leu

Gly Ala

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

e Cys Leu Ala Arg Lys 100 105

Leu Leu

Ala val
’ 30
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

Leu
Ile
Cys
Gly
Phe

Cys

Leu Pro
15
Thr Gly

Ala val

Lys Leu

Gly Arg
80

Leu Arg

85

gggacccgceg
cegeegdggyga
gecatgtgetg
aagtgggcga
accacaccty
tctgettgge
acaatgtccy
gtEcteccee
ttttbttttt
gaggacttte
tgeccaataac
ttccttttge
gacagacaca
ggtttctaca
tgtacaggbtt
caggaacttt
gaggacaaaa
aaaagacatt
tettttttet

363

60
120
180
240
300
360
420
480
540
600
660
720
780
840
2060
260
1020
1080
1140
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ttctttaagt cticttgtbtyg gagacatttt aaagaacgcc actegaggaa gecattgattt 1200
tcatytggea tgacagagagt catcatttea aaaaatcggt gttaagttat aatttaaact 1260
ttatttgtaa ceccaaaggty taatgtaaat ggatttcectg atatectgec atttgtactg 1320
gtatcaatat ttytatgt _ 1338

<210> &

<211> 107

<212 PRT

<213> Mus musculus

<400> 6
Met Gly Asp Pro Arg Cys Ala Pro Leu beu Leuw Leu Leu Leu Leu Pro
1 5 10 15
Leu Leu Phe Thr Pro Pro Ala Gly Asp Ala Ala Val Tle Thr Gly Ala
20 25 ’ 30
Cys Asp Lys Asp Ser Gln Cys Gly Gly Gly Met Cys Cys Ala Val Ser
35 40 45
Ile Trp Val Lys Ser Ile Arg Ile Cys Thr Pro Met Gly Gln Val Gly
50 55 _ 60
Asp Ser Cys His Pro Leu Thr Arg Lys Val Pro Phe Trp Gly Arg Arg
65 70 75 80
Met His His Thr Cys Pro Cys Leu Pro Gly Leu Ala Cys Leu Arg Thr
' g5 90 : 95
Ser Phe Asn Arg Phe Ile Cys Leu Ala Arg Lys
100 105




