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THEREFOR BAOKYf'6Ad of the Invention In order for T cells bt ﬁg&@éﬁd to
foreign proteins, two S|gnals nmust be provided 5 by antigen-pre

cells (APCs) to resting T |ynphocytes (Jenkjns, M and Schwartz,

(1987) J. Exp. Med. 165, 302-319; Mieller, D. L., et al. (1990) J. Innunol.

144, 3701-3709). The fiNOWVEli Bmﬂ'MO’EEéb AﬁﬁugESﬁ%ﬁ%to t he

i mmune response, is transduced via the T ce rec Rol | owi ng
recognition of foreign antigenic peptide presented in the context of the

maj or hi stocormq%g’ ﬁ-ulﬂidtgll\f_tﬁoﬁl ex S'VHC)' The 10 second signal, terned
costinul ation,— proliferate and beconme functional
(Lenschow et al . 1996rdeAdAT.ceRe¥o reb SN 4:233) . Costinulation is
nei t her ant ggn speci fic, nor WHC rest r|8(§ el ne\)ﬁ?fe%"é PocHRHHS mest e ppovidedded

by one or ¥ ApHESNT RTESENRg tellsyAPEsEtoresdtip Ut P
J P BEUBSEESHERRY MR Sehwartz, o

Jenki 19 nol . 140,
<(31I fanllggi ] R (I@%gj ffg %ﬁﬁ%%ﬁ.ﬁuﬂlgs [U,De; ale1980) !&%ﬁolpliﬂ?

Nai | . Acad. SETOIJJ@Q BRe 18P et al. 1992 J. ~Crin
| nvest . 90 229- 237 Kou| moa 'E’EQS‘ZQ‘C}’X?W%B&“W“WCmunqrpsponzags762

Rei ser | Eansdyced pimthe Fragl. reddatdr (TGRA€h 1096k re@%m% ég gn irgggmc

van- Seventer 1990) J | mrunol . 44

J.M, et al. pe?ﬂ@'ipﬁcgcﬂ‘?ﬂw‘ﬂﬁ%ﬂ conjey of the naey, hisoerhpatibilldy kcomphek (MHE), 1R J-

Exp. Med. 10.6%ec&@Rs Al Nat ure 357, 20 80-82; Liu,
Vet al. 19520 B %mg%s‘ﬁ“&lﬂ‘é“i?i’h‘gfes #ﬁ%sdm(emlelandﬁqoma (B7-2)

proteins, expFedivadl Genshes et al 63991? i AnrudRev. Qﬂ%hh@ﬂ'l@ﬁ?ﬁ)y (fB%l

Freeman et 174: 625; Freenan et ‘al °ﬁ is
I(rmunol 143%5‘}'1"21{93“@%?‘*5?“3 afor Mbl@semasteden@sahmcghtammmdeab bne 4293

Sci ence 262: 943} disBhct2 BE{&?&E 0 role during primry
i mune 25 responsless “Wh srnéch\H?] sa%plae“%dgjryég%@%ﬁ 8'&”“1‘%%!(461%1; H@S&éurse

of an i mune ’i"@'é‘ﬁ@/nﬂﬂ 33%933113 Liimsbay;, Peffet ial) 109P) O0G) R wﬁ%’

responseslsor ary T cell responses ( es %

| mrunity. 2 H{E;: eﬂ g&’ﬁdﬁf”g “gﬂ‘ﬂ"' LE7SA. %655762790%&0[!98& blslgng
constituti vek:y/memmssmedmm? Nestidvadr a | nc ases_in expression
after acti vag@fg laAfter si gnal i ng ‘?'h Sg‘ﬂ l%é‘ll]' 73y SetioReiser,

a

ligation of A0 Prasshieré tdcod Sib. WS @St 2 TIUD 78; QEHS%LQH&' G'A‘dgt S T
cells to pr 1] 2 (Linsley, P.S., et at
S S bre g %{7@ 3 P%gg% §ssd LaSalle, | M., etal., 1991 /. fmmunol. 147, 774 so
Dustm ML, etal, 1989 J Exp Med. 169, 503; Armitage, R.J., et al. 1992 Nature 357,
20  80-82; Liu, Y., etal. 1992 J Exp. Med 175, 437-445),
The CD80 (B7-1) and CD86 (B7-2) proteins, cxpressed on APCs, are critica)
costimulatory molecules (Freeman et al. 1991 J. Exp. Med, 174:625: Freeman et a)
1989 J Immunol. 143:2714; Azuma et al. 1993 Nature 366:76; Freeman et af, 1993,
Science 262:909). B7-2 appears to play a predominant role during primary immune
25 responses, while B7-1, which is upregulated later in the course of an immune response,
may be i important in prolonging primary T cell responses or costimulating secondary T
cell responses (Bluestone. 1995. Immunity. 2:555).
One ligand to which B7-1 and B7-2 bind, CD28, is constitutively expressed on
resting T cells and increases in expression after activation. After signaling through the T
30

cell receptor, ligation of CD28 and transduction of a costimulatory signal induces T cells

to proliferate and secrete 1L-2 (Linsley, P.S., et al. 1991 J Exp. Med 173, 721.730:



2 3 MAR 2004 PCT/US00/23256 Gmmi, C.D., et at. 1991 Proc. Nat! 2 3Aagiin
Sci. USA. .88, 6575-6579; June, C H, et al. 1990 | munol ay . 1
1, 211-6;% "HH?’n‘é, F.A, et al. 1992 Nature. 356, 607-6093?1T’H8"’gé%‘8nd

| igand, ternmed CTLA4 (CD 152) is honol ogo to CD28 but is not expressed
on resting T cells and appears following T cell activation (Brunet, IF.,
et al., 1987{}L|J\lat ure 5 328, 267-270). CTLA4 appears to be critical in

negative reguf@iMofk Bs etral 9l fres ¥k dsad Spatldih 88<¥ 7816539; JuredbH., tilence

270: 985). Bl h € f o_[e i nhi bj i.gnal s,
whi | e aggr egglt(;}iI§ ggﬁg?‘ Lﬁi%hgﬁgggbﬁﬁ%ﬁﬁ%q:t%& %lv?%\geﬁl‘f’ﬁrrﬁ Eﬂﬁgpzsg?)g l's
that downr egukédrd 1ipa6é)| tbmiedSPPDAS SCHAD)iiS Biimaldods to UDEIS. bul 2Rt exprbdsedSE
270: 932). The B7 nol ecul es have a higher affinity for CILA4 than for CD28

10 (Linsl ey, 'tgg T eqlisand appeagsifofowing T eblpctiygipn (Beanes dd)., edntl, 1987 |Naarred

B7-2 have be t i to distinet regions, of the A4 nol ecul e
and have ot 1 Rebert 2l e b Lelaeooa e sl EHRAN e Phigtatlp ST 61 rpSer
I mmuni ty. 1 {98)erhéuse @ValMPIET: Ucke b 20:985) ! BloKRESoRAIDL AT hddhech Fdad thas
been identified (Hutloff et al. 1999. Nature. 397:263; WO 98/38216), as

has its |i ganemovehinbibitory saigmedsy vidiflefagpriepatiomenf el A4hastbeen foundto provide 2000)

15 J. I'mmunol..,.164: 4689- 96; es H. al. (2 Eur,..J. | | .
30: 1040- 7: BH%‘H%‘é"Wlﬁ?g"é’F "éﬂf‘.dlga(‘%{)‘iﬁﬁp‘e\c%?& reéF?ﬂsfgS %B@?—“é;@ﬂ’ﬂf'-vwﬁt al .
(2000) J | mMmdce 1f493G5%hd B7 niQediieande Snlghefhffitlty fdr 92944 MNak W D28
402:827-3‘29&. If T cells are only stimulated through® the T cell receptor,

wi t hout rHtei(kinalgyahSaetialt,ilGRal. BpsMedul i 661-569)gmd|B7-1 frel/BB2danebeen

nonr esponsi v ergic, or.die,.resulti ind nmodu] at i of the i ne
Feaponser 20 Tl B afitithieeioh bt e Eme R ot b ARy HBRIGHAD nas
been denmonstyitifbiol ATIVAS (10ns1ey e 41. BRME UMby Vi V93) MG S6RCERGe 2Bl fFkade
of this costinulatory pathway results in the devel opnent of antigen

speci fic t ol &TdfcandiGllpdnt i 16S, Aatibdenndens fisd Sthetied €tdhri@PPgYarieA397:263; WO

1992) Nat ur 60,7- 609. Lenschow, D. et al. 9 ci enc 57,
Uo- 702 Tur RA/IRPR, S B ieand GRS Ia s R farly bR ietks B4 h Bon
11102- 11105; JOmiknol G6@:46891962MagbslQIB) e BY.q2000)E} ../ AeRllno/ 0134547, Bodie
6586- 6590; Boussiotis, V., et al. (1993) J. qup Med. 178, 1753-1763).

Conversely, [eepaieEM08hCetr. Bivlb\:133-¢iddeg Vvel 01D Jt Imrovnad el @8l 65hduces
el oS BREP K o ML CRBBAIAC Y TR ol 51RO
1093- 1102; TeN¢Ts eélflrecéptbr, withduretdi®iap an ddditiomdd cbstidRdAoSGH @A hedHRcome
368-370; Baskar, S.. et al. (1993) Proc. Natl. Acad. Sci. 90, 5687 2 3 MAR
2004 WO 01/ 149BEspomsive, anergic, or die, resulting in downmodulation of the immune response.
20 The importance of the B7:CD28/CTL A4 costimulatory pathway has been
demonstrated in vitro and in several in vivo model systems. Blockade of this
costimulatory pathway resuits in the development of antigen specific tolerance in murine
and humans systems (Harding, F.A_, et al. (1992) Narure. 356, 607-609; Lenschow, D.J.,
et al. (1992) Science. 257, 789-792; Turka, L.A., et al. (1992} Proc. Natl. Acad. Sci.
25  USA. 89, 11102-11105; Gimmi, C.D., et al. (1993) Proc. Natl. Acad. Sci US4 90, 6586-
6590; Boussiotis, V., et al. (1993) J. Exp. Med. 178, 1753-1763). Conversely,
expression of B7 by B7 negative murine tumor cells induces T-cell mediated specific
imrunity accompanied by tumor rejection and long lasting protection to tumor

challenge (Chen, L., et al. (1992) Ceil 71, 1093-1102; Townsend, S.E. and Allison, J.P.
30 (1993) Science 259, 368-370; Baskar, S., et al. (1993) Proc. Natl. Acad. Sci. 90, 5687-



PCT/ US00/ 23256 5690.). Therefore, manipul ati on of the costinul at or@3 MAR 2004
pat hways offers_great potential to stinulate or suppress inmune responses
in humand¥O SliliEty of the Invention 5 The present invent ¥T/{¥0E3Rsed, at

| east in part, on the discovery of novel nucleic acid nolecules and

pol ypepti des encoded by such nucleic acid nolecules, referred to herein
as the B7-4 famply. Preferred B7:-4 | ecul.es include antigens on the
surface of Bg%is@%ﬁ‘gﬂrﬁm ﬂ‘oﬁr‘gg@n?qsﬁ'@u@é‘W§a'(“&a§§ off@gs preahpriestiad &

nmonocyt es, dg@,ql,magé&sql%k)}egs im&m@g@g?qgg%@nd ot her antigen presenting

cells (e.g., keratinocytes, endothe , 10 astrocytes, fibroblasts,
ol i godendrocytes), costinulate T cell proliferation and/or are bound by

ant i bodi es ich recognize B7 nenbers, e.g., anti-BBl antibodies. The B7-4
nucl ei ¢ aci d#ﬂﬂ%@lﬁéﬁlﬁf@i\ﬂﬂl ecul es of the present invention are
useful, e.sg., in i; . '-IEQE%“" : cordi ngl in one.
aspect, this i nven??ghgsgétég‘?e Eelgﬁlél SO atgte%gﬁﬁgpei’congﬁ? %Séjrrotﬁeg'c%fin é’ele'H’c?gedri ng

B7-4 pol ypephtidesoleadesldpobgpe pidds @heodag bgl sdéh Auchad@ind mokdduleatbRras to
primers or hybridization probes for the detection of B7-4-encoding

nucl ei ¢ aci d8ereinpsdheBérfbigaire frecfemedB74 molerwecinglefelantigearon theohirfadreof
invention is t__..500 9 00.,.65% . 70% 75% 80%. 85% ,90% ,.95%
08%% or mor e PRLeoD Bo bredehiing S (e 8 hikllon 80 oo e AEhauphs Sl

| engt h of themm@weildmﬂmmﬁﬁ@eﬁm&deudﬁgwgenslié?ﬁ., REralindchies len@bihdlialQe |1
conpl ement thereof. In a preferred enbodi nent, the isolated nucleic acid
nol ecul e OncRiiepsytes.fibroblasts.cdigpdendsacyiesh cestistiem TSt pradifriation and/gr arer a
conpl ement t ok e referyed_ enbodi ment., i s0l.ated nycleic
el d ol ecul SOuH prstiBeBae AR s RieBE B TReRPHS L6y BB b RS e . 4

pol ypept i de. n2deidaoiihad polvpeptideanbleailed dfehd présdit invend Badre hagulNeg) @ ¢ acid
mol ecul es, preferably the B7-4 nucleic acid nolecules, which specifically
det ect the BModuldting Hedmaping respone NEerdinglutin pee apesiudiscineeniiondromdescul es

encodi ng non; 4 ' o L& ol n nbodi nenj, such
a nucleic acfsg}aﬁl@gﬁl%gﬁqé@?&nggﬁmf@% %‘6‘3)@@]& @&es‘%ﬁ&éﬁ 3%5’6?1%5(?6: 250,
300, 350,15406agMédls siheble HFRIMGO0; hybbidizail O probedior tHe BRAtionIcT BDULGEsding 30

| engt h and hybri di zes under stringent conditions to a nucleic acid
mol ecul e conPY§i&FAtJdst he nucl eotide sequence shown in SEQ ID NO | or 3,

g: hgr conpl ement  t Eﬁér%pémbo%ilﬁemagoﬁlcm 214 &%@%ﬁle%ﬂl{eqwg{tiéﬁ 28 le’a%% In
preferred enbodi nents, the nuclelic acid nolecule encodes a naturally
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or more identical to a
nucleotide sequence (e.g., to the entire length of the nucleotide sequence) including SEQ

20 IDNO:] or 3, or a complement thereof.

In a preferred embodiment, the isolated nucleic acid molecule includes the
nucleotide sequence shown SEQ 1D NO:1 or 3, or a complement thereof. In another
.preferred embodiment, an isolated nucleic acid molecule of the invention encodes the

amino acid sequence of a B7-4 polypeptide.

25 Another embodiment of the invention features nucleic acid molecules, preferably
the B7-4 nucleic acid molecules, which specifically detect the B7-4 nucleic acid
molecules relative to nucleic acid molecules encoding non- the B7-4 polypeptides. For
example, in one embodiment, such a nucleic acid molecule is at least 20, 30, 40, 50, 100,
150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, or 800 nucleotides in

30 length and hybndizes under stringent conditions to a nucleic acid molecule comprising

the nucleotide sequence shown in SEQ ID NO:1 or 3, or a complement thereof.



occurring allelic variant of a human B7-4 pol ypeptide, wherein the %éc’ﬂ@i@m
acid nolecule hybridizes to a nucleic acid nol ecul e which includes SEQ I D
NO 1 or 3w@ndersssstringent conditions. 5 Anot her enbodi neRETAHBIHRSO

i nvention provides an isolated nucleic acid nolecule which is antisense

to a B7-4 nucleic acid nolecule, e.g., t hecodi ng strand of a B7-4

nucl ei c acid nol ecul e. Anot her aspect of the invention provides a vector
conprising a B7-4 Mhmmcfa@wemhﬁﬂlwuusem nucleierac i molesdboeticodes anaturaky

t mbi In 10 another embodi ment, th
vent i on pr oW HES G RUS DA P! & BT HY npo el et s Por AU on. T -

i nvention al SFP;OI%'&QN:'k@%ﬁdﬁeé‘f@tahﬁﬁleﬁ@icwcpﬁa@%ﬁl‘e%:&) H:Qiuﬁm%‘ﬂ@N@rl & 8nalky
a B7-4 polypeptide, by culturing in a suitable nmedium a host cell, e.g.,

a mammual i an $tosgent ebndiBersh as a non- human mamal i an cell, of the

i nvention containin onbi nant, expr essi on.yect or t hat.  t

pol ypeptidd is pr 0688'38’ e“&?dﬂﬁﬁ‘itﬁ’eﬁhedg EUPn pFovi Ssanl‘sr?\/aé‘?ff?‘l?#‘? g UTOE%C”'C
i sol ated or rggRAI m&& Ofl?ﬂaﬁv pmcmseau tho‘-i%c%&dergr el dathg sllr'ﬂng§f3a B7-4

enbodi ment, the 1solated polypeptide, is a human-or nmurine

pol ypepti de. huth:ehcxam:ﬂdrmre enbodi nent, the isolated B7-4 polypeptide is a
sol ubl e B7-4 pol ypept i de. ? further enbodinent, the j|solated B7-4

pol ypeptide, is eﬁﬁ?'@érsaéae%ﬁ thedr pfipn proviies 3 Veglpy compriging a3 -4 pucleic acid

{r ansmenbr ane. dOIREN1n 2l A ddHLAS e VRO 08 Wconibfienl SGIALBH /BoA |

pol ypepti de pﬁ“ays arole In "costimilatingt cyto ecretion and/ or
pr ol i f er atd onamthenembeaitredt, Thecial¢mion|proddastatenst cmblrﬂmommma yedidreofitlsol at ed

B7-4 pol ypeptjde |s encoded by a nucleic acid | ecul e Vi ng. a
nucl eot i de setﬁ‘ﬁ%’ﬁ&’é‘ viri-dHVeRY B lae pEowidsn a apetad O a@ﬂt’c'ﬂ%wa‘a SRlide gpyeferably

condiiions 2B AYAlREAIAEYL LB REM SURRIID RN o[ AL B0 hitmmARnence

of SEQ ID NO Arot her ment of the inventi oh features an
i sol at ed pol ymsptaldmch apa edehaiphy maniyalkn gell kfelpt indsytionkebuthinirg £ncoded by

a nucleic acid rml ecul e having a nucl eotide sequence | east about 50%
55% 60% 65%5CCoDonanREpreaton 9@5% %549&* tmmgb}ﬁw Pfﬂ?SJéﬂqe dentity to a
nucl eot | d‘? sequencgn&@e,gasgcg af Ihﬁ'&em%ﬂdoh?ea{n%@gisﬂla@d dri&onmbiiahepyiqde

sequence) | ncluding SE or a conplenment thereof. 30 Another
enbodi nent of pctlhﬁpmdvsemﬁlpmmelfnsdhmnesmbndlmt aheendolptqﬂy»pleptptuﬂe is ajhuefagoabl y

87-4 pol d ded h 2
3 AR 2004 WPODS BIEP TP RG0! 3300 P MR Bty IR el iD £a PelvrRRi o™
about 50% S55%u0%r-Spidpepide. Iﬁﬁ%n}&@(gﬂnbg&r@enQ%1501&58/8795p@ﬁﬁepﬁ96 §s

identity to an am no acid Sequence (e.g., to the entire | engt f the
expressed on the surface of a cell, e.g., has a transmembrane domain.

20 In a further embodiment, the isolated B7-4 polypeptide plays a role in
costimulating the cytokine secretion and/or proliferation‘of activated T cells. In another
embodiment, the isolated B7-4 polypeptide is encoded by a nucleic acid molecule
having a nucleotide sequence which hybridizes under stringent hybridization conditions
to a nucleic acid molecule comprising the nucleotide sequence of SEQ ID NO:1 or 3.

25 Another embodiment of the invention features an isolated polypeptide,
preferably a B7-4 polypeptide, which is encoded by a nucleic acid molecule having a
nucleotide sequence at least about 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 98% or more identity to a nucleotide sequence (e.g., to the entire length of the
nucleotide sequence) including SEQ ID NO:1 or 3 or a complement thereof.

30 Another embodiment of the invention features an isolated polypeptide,

preferably a B7-4 polypeptide, which is encoded by a nucleic acid moiecule having a



am no acid sequence) including SEQID NO 2 or 4. This invention f ur rieMAR 2004
features an isol ated B7-4 pol ypeptide which is encoded by 5 a nucleic

aci d nol 8¢QPEI4HVi ng a nucl eoti de sequence whi ch hybri di ZES/¥KE$256
stringent hybridization conditions to a nucleic acid nolecule conprising

t he nucl eoti de sequence of SEQ ID NO 1 or°3, or a conpl enent thereof. The
pol ypepti des of the present invention can be operatively linked to a

non- B7- 4 pohygepidedeqyeacgat ledsealnud b8 b oadl b Fei WY c§ie8¥s B5109°%6r m
fusion proteips. ,Jdhe 10 i.nvention further, features antjbodie uch as
ronocl onal . ofS Bl /A SraPeATBOI BT h AT SEREPH G ) (B L EPeBepitsies

of the invenhion acff £LEERE] McRéig SR YPGB hdee. In addition, the B7-4

pol ypeptides, e.g., biologically active pol ypeptides, can be incorporated

i nt o phar naceut i c@hisdovepush furtrs feanhéscdn ioplated B4 pollyperitidd evhich is encoded by
pharmaceutical ly accept abl arriers. 15 In another aspect, the present

i nvention or \PHEIES a&'drfﬁsﬁﬁﬁe gf)‘fm%%f’gilf‘?tffﬁ SF%‘@”‘:?)YVBECQ%&’B”@FC%“@‘?F NRgFE i c
act d mol ecul gy GiaiRRIKREREIIGR ol RicRIO1APGRLRAURLASEY hEANBE Mguile

bi ol ogi cal sanple wth an agent capabl e of detecting B7-4 nucleic acid
nol ecul e or pOBEQREPINGA &UCbr 4 bahpletvenphergefice of a B7-4 nucleic acid

nol ecul e or pol ypeptide is defected in the biological. s le. 20 In
anot her aspect, t EBC pelERERtdes B ‘éﬁ?feé?f“rb‘?‘f?\?f'ﬂ%%a“aberﬁeFPd’d'eg'gF"kﬂ‘éf‘b%T?'ﬁB?t he

presence of Blif aldele Y nkiliAoftRABME R SARRARSRY GANKR HohekiB® The

bi ol ogi cal sa i agent” capa ecting an 1 ndicator of B7-4
pol ypepti e aotehtor furtheiciatiifeatantibaliespsiehean amnoflohdl @r Balyélopel anpbpdies] ¢hat
activity is detected in the bi ol ogi.cal a

] _ | sanple. In t her, aspect, the
i nvention pr dREcHEally bgnebtpeptides H’tﬂ‘&l’?“r‘\’@f‘ﬂ’f?&mb@saggﬁ‘l Wﬁ%é Rtivity

conprising cqpiagti L 4GEl b ol RS S sébtidROoL PGPt i de with
an agent thaggﬁgdltg%gz4@?’J)3)eg§?]év{i'?99?u% t hat l%e%eﬁi activity in the
cel | i s nodulisdogsbratbdiintnghaembaditios rbmpbitomsy ehichiophipialtysinBidel activity. In
anot her enbodi nent, the agent stipulates B7-4 activity. In one

enbodi nent , tPH%m}i'ﬁ‘_’éﬁ‘tca‘il%ac&ﬁPm%}ﬁtc%EFy that binds, preferably specifically,
to a B7-4)pol ypepyi denndr Qs;ﬁe@?tﬂfkgﬂrcs:mt ﬁM@nrﬁmidcstahﬁeﬁgg %Br7dEE@HJ1£ﬂ1§5

expression of the B7-4 by nodulating transcription of B7-4 gene or
transl ati on @tesend8df4 BYRNAucl¢in agidimaeruicherpodyrsptdanipratbiologsabggewle tys a 2 3

AR R TR I R RGO T
enbodi ment , tnhﬁed?ﬂ'%?&%?p@ﬁti&é’%cpEl‘%?ﬁﬁtprés@?{@'ﬁfiafﬁﬂ-@hﬁclblﬁfédidtrﬂol’&fxﬂ@br_ a
subj ect having a disorder (characterized by aberrant B7-4 pol ypeptide or
nucl ei ¢ aci d polypeptide is detected in the biological sample.

20 In another aspect, the present invention provides a method for detecting the
presence of B7-4 activity in a biological sample by contacting the biological sample
with an agent capable of detecting an indicator of B7-4 polypeptide activity such that the
presence of the B7-4 polypeptide activity is detected in the biological sampte.

In another aspect; the invention provides a method for modulating B7-4

25  polypeptide activity comprising contacting a cell capable of expressing B7-4
polypeptide with an agent that modulates B7-4 activity such that the B7-4 activity in the
cell is modulated. In one embodiment, the agent inhibits B7-4 activity. In another
embodiment, the agent stimulates B7-4 activity. In one er..bodiment, the agent is an
antibody that binds, preferably specifically, to a B7-4 polypeptide. In another

30 embodiment, the agent modulates expression of the B7-4 by modulating transcription of

a B7-4 gene or translation of a B7-4 mRNA. In yet another embodiment, the agent is a



5 expression or activity) or a condition that would benefit from 23 MAR 1004

nodul ation, either up or downnodul ation, of a B7-4 nol ecul e by
adm ni stering an agent which is a B7-4 nodul ator to the subject. In one
enbodi ment, the B7-4 nodulator is a B7-4 ol ypeptide. |n another
enbodi nent theh€7-4 nmodul ator is a B7-4 nucleic acid nolecule. In yet
anot her enbodt#eiitacid heleBile havingulnat o idcSseaudde Pt I8, tidopi metic, or
ot her smal | ép @9[{0% | n %prreferre(lj er?%lt(])di n%ﬂr???satnﬁggﬁ%oov‘aé? ing strand
characterized Dy ab® Pr 8B/# 8881 ypepti de or nucleic acid expression is
an imune system di sor gesndmERdLs! AR L hat ul d benefit from nodul ation
of a B7-4 activity. The p?_ esent | !F]'{i/téﬁ 01 oglsé’%r%ﬁeab%‘“@lmn@gmmﬂitmrmsay
for identify? ﬁ‘@PJ@%é‘angeMr@hM&eﬁe@prb@reﬂﬁmu 1%@%95} O e .
char act er kzeg, é’ssﬁaholrg%isé‘t ne of _%’Eaberrant 15 nodification OF M4t on
of a gene encdding a -4y§8f§’/6% fiefethay oyld perefitdui atodokatiof, eithiiaupagne;
and (iii) abdowmansduytaih; 6f 2B3lahbRAAL Lfi.cation of a B7-4 polypeptide,
wherein a w | d-tgpe form of the gene ggg%@ﬁ%“&)%ﬂlwgﬁhﬁQWé B7- 4
activity. |nPSHYeiRele the payect; Heomqﬁmbﬁdimmtptﬂ]e\ﬂmmoauﬁﬁﬁh"@&iBﬁg{Poc[*peg(i%%
identifying A anS@EP . krds to or rm%lates;he_activit -4
pol ypepti de. ‘Igngs miﬁ%ﬂiu&%ﬁt}tﬂ%?ﬁﬁ °§‘f16'\9r Biafy/-Amurisis asid molecoirpasydti on
conpri si ng ansthernembddiment, thbeB ha \ihdiil I tdeV bd, ectively,
cont act i e trFﬁeJ:u ?i f:at or coHpo%i tion w t'h.agg‘f‘es‘?f b%%{)lﬁgéﬁ'ﬁg‘,m,gﬁaﬁeysmall
det er i ni ng The- 61t &ct Prferied smbediment thrdisetdemchBracterized by hbatranhRY e
i ndi cator  gqoigpepiidd @hukRid AeNL, i nd that nodulates the activity
of a B7-4 pol ypepti de,. I'n anot h ;Q’Sg@gg%@f’%”rﬂgnq W\??H’cn‘}l)‘é?fdﬁ%?’tcaﬂﬁiwom that
nonhuman tr:mé'gqe nefipfipmeanodul@ionhafta RbAkedvig. cel | s carrying a transgene
encodi ng a B7-4 nmenbe ptide. ief Description of the Draw ngs
Figure | depicts the E&?ﬁé%?‘ﬁ ave g&ﬂ%&%@’%’l‘ﬂ%&i%@ﬂﬂ%ﬂ e odeatifthgRhe 4,
B7- 4S (set Presends ausbSREE 6D et} altdidt HdFLiedi, S8 B e.n otide
sequenca_Fenco Lhg 8 human .B7-ﬁ, B7- 4M ( set %orzgfgiéghgfégpbo } aberrant
SUBSTI TUTE SHEET"2" S Rptiop 8k 2 senesngediag 3 Bieppalyperitide; @yimisraalfos sguence
of human B7:theQeaseind (90 hberfdnt ?g@ thab .l lustrates the signal,
gV, 1gC, and hydrophi Pi c tai domfl?l@&afzigxlﬁgqu%ahoﬁ‘é%B?‘s“ﬁ%@’eaﬂﬁi%o acid
sequence of ™ Eﬁ?éhaﬁiﬂdme(@ﬁvofﬁﬁﬁmasnﬁﬂ@ﬂﬁ)lyﬁ@tiﬁk vﬂﬂﬁhbbh%mﬁ?}ies Lo

: Lty

=

signal, 1gV, 1gC andpfLang g .and .cytopl asm c donmins. igure 5
depi cts the nucl eoti déﬁsequencg&gp}er}ﬁﬁnﬂgxwy &5 ganethegd fonideptifiaga D  NO

10) . compound that binds to or modulates the activity of a B7-4 polypeptide. The method

20 includes providing an indicator composition comprising a B7-4 polypeptide having B7-4

activity, respectively, contacting the indicator composition with a test compound, and

determining the effect of the test compound on B7-4 activity in the indicator
composition to identify a compound that modulates the activity of a B7-4 polypeptide.

In another aspect, the invention pertains to nonhuman transgenic animal

25 that contains cells carrying a transgene encoding a B7-4 member polypeptide.
Brief Description of the Drawings
Figure 1 depicts the nucleotide sequence encoding a human secreted B7-4, B7-
4S (set forth as SEQ ID NO:1).
30

Figure 2 depicts the nucleotide sequence encoding a human B7-4, B7-4M (set
forth as SEQ ID NQ:3).
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Figure 6 depicts the anmino acid sequence of murine 137-4 (set forth? AMARBEGH:
ID NO 11). Figure 7 depicts an alignnent of the human and nurine 137-4
amno acid 10 sequences. Figure 8 illustrates the results of FACS

anal ysi s of binding of CD28lg, CTLA4- Ig, and control 1g by
B7-4Mtransfected COS cells. Figure 9 i tPustrates the results FACS

anal ysis of binding of 1gG and nmurine |1COS-his fusion protein by

B7- 4M t r ansf ect ekig@@S dphdisthe bhifd gud seql@ndid dfustmaatBis4$ et foethuas tSEQRALCS

anal ysi s of_ hi n I BB d 3 badi e o0 B7-4M transfected
s vei s WAl R iratel it 0 hetoang BrpRRD Bk et wi ¢h B7- am
(292) can costipghRtedepideihe aRfid hd‘t@&é%ﬁu'eﬁ& offHueHah B 712Mi (bdt YK §§§§Qtlbat

COS cells transfected with a B7-4M (29 can 20 costimulate T cel
prol i f er at iMA:4)anduRsTaEsiE s&@ETgvzlw RARI 2O MG 1and 4586 00Ty olmnszsz%

8 Detailgd Descr n | t y
char act e§r§ i sed B Ifgﬁlle%ndegafctg Qngtnhg'%?tn &e 2 w{n@e %gg'nﬁ'mg %7 @(sé&%&fﬁ) A ét@;ﬁj
there are aqi@darn)anti gens on the surface of antl gen presentl ng cells
(e.g., Bcells, nonocytes, dendritic cells, Langerhan cel
kerati nocyt es, eFriaWFrﬁéi%ﬂts the agyinasacid sgquepagiaf anutinerd ioh (365 fcg'th as SEQID
oli godendrq@@tq ) which costinmulate T cells. The present invention is
based, at Ieast in part, on the discovery of novel nolecules, referred to
herein as B7-4 gokymedplepaesandlignmeneofahe boman end nudne B2rdadminoeyide and
pl acent | i braries and which costinulate T cells. The ability of a
87-4 poﬁi/pesﬁ'ﬂ‘iwﬂ'é Y0 costinulate activated T cells can be denonstrat ed
usi ng techni quesFiphals iBtGrdte ANOrdstlts SXF ACS anfyds of BRdiAL olEBRBIH €T LiAa- WO
96/ 40915 or US Patent 5,580,756, the contents of which are incorporated
herein by réfadseatol leky Biridhtraesiectest COReellnvent i on feat ures 137-4
nuct el ¢ aci § ol gk S ENGE ARl P UdSEs 4 URLSE W G5 T nve ©

0 e

identified base n am no acid sequence to'th / protelns.
(Such fam IICélS-hilséusimspnnidirmuy lBé’I—éﬁ\d/)tran&EcthCOS\milsel c Acid and Pol ypepti de

E/Plaggﬁ![ anllgnflngﬂgur}%clﬂ': usu'ates € resxﬁ&l P'%Eg ana'l’l)gs!iselotcblg ing omgﬁcﬁqu 8f13£ he
antibodies to B7-4M- transfected COS cells.
Figure 11 illustrates that COS cells transfected with B7-4M (292) can
costimulate T cell proliferation.
Figure 12 illustrates that COS cells transfected with a B7-4M (292) can

20 costimulate T cell proliferation.

- SUBSTITUTE SHEET - .



encode eukaryotic protein B7-4 pol ypeptides. The B7-4 fanmily of nnledh$§QRZM4
share a number of conserved regions, including signal donains, \

domai ns aW® t'He*¥gC 20 donmi ns. These regions are both Igpgﬂﬁ§W%é 19 y

menber domains and are art recognized. Thgse domains correspond to
structural units that have distinct folding patterns called Ig folds. Ig

folds are conpri sed  of a sandﬂ'cg of Ivvo ] 3 sheets, each consisting of
anti paral l el m d cids with a conserved disul fide
bond _ between the rnvzadﬁtb%%%he BreBdly cRiHci@Ped® lympHOTRL BSivaliSHaflipaRd NS of
1g, TCR, and 25 MHC nol ecul es share){ he sanme typés o sequence patterns
and are cal |l edgt H/-Chnd 87-2, herdram otheadu@esmpmlfeaamrfhge of@nhigen preEndograeliss
fall w thin other se s. | gV dOHBI ns, al nce patterns and are

q
called V set Gdmd? ﬁ% » MPOCHETPa W@”&Fée‘l?%llré%&ea]g%ﬁ Lf‘effé‘ﬁ‘ﬁ?)ﬁgs: spPthedizh an
addi tional 5p
identifi edS aﬁs%ﬁﬁcﬁ I;{ Zﬁgﬁ%’gajr a %}J‘i’j\égégo%ggﬁﬁlﬁéhgc é@&%ﬁﬁﬁ@ﬂs‘é‘@ﬁ?presem
pol ypepti de, inventionfiabased, A labontpahysh tpldiskcoergdofimivel matkcoies,2eBrbi\R 2004
WO 01/ 14556 -9 PCT/ US00/ 23256 transnmenbrane domain, and is referred to
herein as B7-BRSEipgR&vint PoIYEsIEOdEDY NG ere iselaied fepmrksratinpcy e and plaserial-aRNA

pol ypepti de, i I

ot erred o HirEies AR, Ryl RSP RRIE AR (0 B EER oo BER) Getmuae ¢
a signal sequenostedangilatanl B\dtomirfted 0sin@kchyQués thaed khowkhia (5 gnalg., as
sequence of SEQ ID NO.2 is shown fromam no acids 1-18. The signal

sequence &f SE@H‘@dN@\Mol%/@ﬁbepﬁc?ﬁfe&bééﬁo A99.1iee eomtemss af whhch age | gv
dormai n of SE about am no acids 19-134 and the |gV
domai n of SS&L&B&%&%}é "?B me;e?é)cg]m about am no acids 19-134. The IgC
domai n of SEQ I D @ﬁk&mbﬁd:ﬁmia@wftlﬁdmmr&immféatmmema&c 436 ndPtursd the 1 gC
domain of SEQID NO 4 is 10 shown from about am no acids 135-227. The

hydr ophi | i ¢ tRFferafly hweaB74 melsaes, phish weie idsatifiedbaged on aprerdcidkseqyence
hydrophilic t t B7-4

pol ypepti de e@éﬁ?&mgg rBéf%%{?lllsj (%@383%%%6?(%%@@%5?2% nbrane donmai n
shown fronfsabout am no acids 239-259 of SEQ ID NO. 4 and a cytoplasmc
domai n shovvnf rom about ~am no aC| ds 260 290 of SEQID NG 4. 15 Mirine
B7-4 ol ecul €3 le and folypep QIECHIE? | ne cDNA sequence i s

presented In Fi gurﬁ] o‘i]eaeﬂfbobmnMé R81af nﬂc@mm 6l LISEHUROERsdnt iRERSSN! ed
in Figure 6. The present Invention also pertains to these rine Br/-4

nol ecul es. Vaﬁncodlsesaemmtsprmémtl?p@ poly penitides Tae 8 7aé faorilybefdneleculasrshirera

detail in the folJlo
number o cogsen'ed regions, including signal domains, IgV domains and the IgC

20 domains. These regions are both Ig superfamily member domains and are art
recognized. These domains correspond to structural units that have distinct folding
patterns called Ig folds. [g folds are comprised of a sandwich of two [ sheets, each
consisting of antiparallel B strands of 5-10 amino acids with a conserved disulfide bond
between the two sheets in most, but not all, domains. 1gC domains of Ig, TCR, and

25 MHC molecules share the same types of sequence patterns and are called the Cl-set
within the Ig superfamily. Other lgC domains fall within other sets. IgV domains also
share sequence patterns and are called V set domains. IgV domains are longer than C-
domains and form an additional pair of B strands.

Two novel human B7-4 molecules were identified. One form is a naturally

30 occurring B7-4 soluble polypeptide, i.e., having a short hydrophilic domain and no



subsections: 20 1. Definitions As used herein, the term "costinul at e? SWARN00
reference to activated T cells includes the ability of a nolecule to

provi de awseednese non-T cell receptor nediated, signal tpat/usndieas
proliferation or effector function, e.g., cytokine secretion, in a T cell

25 that has received a T cell-receptor-ned ated signal, e.g., by

interaction with antigen or a polyclonal activator. Such a costimulatory

signal can prﬁ&%ﬁ&#lﬁ% ﬁéﬁ} %ﬁﬁ'is‘}%feqk'&‘foel%?ém%ﬂé‘?’lﬁsséréﬁn %@E%‘PB’N@Q ray,

or cell death int rotein and nucl ei ¢ aci nol ecll es,

whi ch conpri senafdranis La)éeﬂfassoaﬁteeq:uly@smrmn cngmefgt @alrinsaeibedne add swoplat;mrcal
and functional features. The term 30 "fam |ly" when referring to the

protein and néRmancetsied “Prb‘?fé@lﬂs@gw(%ﬂ?@ml'ﬁ\ﬁé@“fbh’q 4 intended to nean

2004 v 01/ 14556 P ep S ribba el e EERE ol Y &AM IRNaf1E T00

havi ng suf§i ca@ﬁimarrh@g» aalselq&hcmtswtmd@gmwefrmh@mmocmdsaasmemewed
herein. Such fam |y merrgers can be naturally or non-naturally occurring

and can be frﬂgmaéﬁ@mEHCEtﬁé%@W4mShﬁwéwm ghpait koo Fisls lewan’ﬁheelgva
fam | t
(Al oan cent s ecbl kol 2LeLn, Bl CLL 0L, 95 ML B0 O ISt

honol ogues  of o Y NAH-4GE & !;M fré\‘ﬁﬂhﬁft amifo Ridsf 1B 14y TRY@UsSMaliRS KON
functi onal char acteristics. The B7-4 nol ecul es described herein are

menbers of t NYOBRYisfshowh froof aboot aoinb esids Thie22 band thB7e€ damiip'of GEQ IBRO:4 is

sequence. | ﬂ?ﬁm%égﬁré‘a?% O S AT ks e OIS i -0 Bk Sxemgpfied i
(recogni zed byphhp N8 AR &ﬁés\/agfé-éahm@mémwﬁﬁo&abﬁwmﬁﬁamﬂh@zsmww@? 1

and 137-2 share appr oxi mat 6% am no aci d sequence identity wh
conpar ed usi ng744heHleptide mnmhﬁmi at SBEHD NG ichmiphieesdetf st mprana detmems

(See Pt p: /1 WIBRCER ABGH A5 9B SF o LW Cb Ry AP & B ababl o
of providing %&ng;&a%&;&agmtﬁdJsséﬁn:ﬁuﬁ to thereby induce T

cell proliferation an cytokine secretion or of inhibiting
costi mul atbon of TMuehé §7-fbmglepulmhveﬂe|atsesm1ﬁﬁm $be¢ mubee (BN sepuericersy ed B7

fam | nmenber s ncIueB?l 7- B7-4 and soluble fra nts or
o vt i ven pigsesiAd i Fagurg 5 80d b saing o4 BT AnTY SONETEd e PR D Eigut S
CD28, 1CCS, affi Hlesdt i}f%mldd ﬂmaf?@td FEENRuSR B3-43nslelinée the ability to

inhibit or induce costinul ati on of
Various aspects of the invention are described in further detail in the foliowing

subsections:
20
I. Definitions
As used herein, the term “costimulate” with reference to activated T cells
includes the ability of a molecule to provide a second, non-T cell receptor mediated,
signal that induces proliferation or effector function, e.g., cytokine secretion, ina T cell
25  that has received a T cell-receptor-mediated signal, e.g., by interaction with antigen or a
polyclonal activator. Such a costimulatory signal can prevent the induction of
unresponsiveness to antigen, anergy, or cell death in the T cell.
The B7-4 protein and nucleic acid molecules, whica comprise a family of
molecules having certain conserved structural and functional features. The term
30  “family" when referring to the protein and nucleic acid molecules of the invention is

intended to mean two or more proteins or nucleic acid molecules having a common



20 imune cells. In addition, preferred B7 famly nenbers are bound 2)§'MAR 2004
ant i bodi es enerated against one or nore other B7 famly nenbers, for
exanpl e, YHE"'dAt®-BB | antibody recognizes B7-4 nol ecul eSCTASMBREH

her ei n, the term"activity" with respect tiga B7-4 polypeptide includes

25 activities which are inherent in the structure of a B7-4 protein. The

term 'activi e h i tirrulat activated T cells
and i nduce pr%’?(lﬁ‘ueérlgita}%ﬁn grn{'j.l gfa%la ha éisﬁﬁicéeé’ila@f'i "nn‘ﬁ Pel¢ HIUeRBe term

ractivity” i nemdegy idefied |hl=:rte}h @ucﬁfﬂl‘lﬁme%lﬁéwtbh Ak mrrﬂgn '[ngtﬁr{' tural
| igand. As used herein, a "naturally-occurring” nuclelc acd

refers to an CRRATINEENG caDifmpi aibal he hae ngdnﬁferunckmtdsdéorsﬁﬁu@&@@fid‘ﬂm}
occurs in nature t 8 i,iréencodes nat ur.al tein 2 3 MAR 2004 WO

Ql/13;:( -119 5pEkeInof ftré&*’é-iaﬁw kas-oshar; digtinse protirs afihumani d
conprises g Qi;lrglue@ttaifi?na'iﬁ/ghl/e%ﬁon%ﬂgﬁ&nb@g&&@?lﬂg%@hﬁh%68%?1]34% S%iri!se"

nucl ei ¢ aci d encoding a protein npl enmentary h&f%t rand
of a doubl e- Samdydey dONRveebeaohdunctioaaipihen®eriiatias. t oTRMB RN &aRYENce or

conpl enentary, to.t codi ng strand of a gene. 5 Accordingly, an antisense

nucl ei ¢ aci d de%ﬁtbﬁ%mgw BeRmRberoofdhe BM@mHnei miokeculep.dThe waem (1B& darhidy edrn,

the term "codighg,&e Lons. of, a nucl eot | uence
conpri si ng cogonséwfgﬁ'% %Jl?iagrug fﬁ%‘i}‘éﬁ)’&’&% @%ﬁ%oﬁ’omggf‘ﬁesr @gi %5: CAYHET eas
the term " ndomotbgygwitleBi7 gty pepiides se.d. me@g}?ODSBﬂﬁ 187- Wf‘ck%?ﬁie‘é% yihguence
that are not translated into amno acids (e.g 5' unt f ansl at ed

r egi ons) . 1010 2pdbadyBBraramdfer Bhd E@remmv@ehuman Béflem;l B2 ahareiepreoximaciyl
nol ecul e capa whi ch it _has

se. of i her nucleic a t
been |inked. %éarﬁmo audaggge 53 Cﬂ:lgn c”pcf)g?ﬁ{e&"us"\ﬁhﬁ‘éﬂl“ Té?"gg’?‘?i ayNCBI
circul ar doubligh thé ﬁaﬂadie@aﬁmtdr@mioguat& M&tt&hmﬂiﬂghptﬂe%iﬁhs sePBexFEATE N SndrBY

be |igated. Another tgpe of vector is a viral vector, wherein additional
DNA segnent s e#igysipe 1|( @Fah@i/fwobh@lﬂvmhaovljenone Certain vectors are 15

capabl e of autono ninah e into which the

i ntroduced (e.g., W%}- m%cgglﬁ gﬁﬁ {957 &reiaRd iﬁf’ﬁpraét’t%r‘i"ai‘mai%P ‘%f"’a‘edT
replicatiisn aeds tephaetssatndrrwnméu prolifeY RfinGn@)or cHoRRe SYGERH & df Sabbiting

non- epi somal nmanmal i an vectors) are integrated into the genone of a host

cel | upon i nfpgmueianef hedls ne. h’ﬁ@npe‘}ebm lnan@blftfembyreéﬂretdrﬁé?pﬂamlat ed
along with t H’Enn)%ﬁ indGHE BT 1 Wf" -2 & ltr}bl\é?%tgr%rerslts%{' crlva’aves tﬁereof In

directing the
one embodiment, B7 family members bind to CTLA4, CD28, 1COS, and/or other

ligands on immune cells and have the ability to inhibit or induce costimulation of
20  immune cells.

In addition, preferred B7 family members are bound by antibodies generated
against one or more other B7 family members, for example, the anti-BB1 antibody
recognizes B7-4 molecules.

As used herein, the term “activity” with respect to a B7-4 polypeptide includes

25 activities which are inherent in the structure of a B7-4 protein. The term “activity”
includes the ability to costimulate activated T cells and induce proliferation and/or
cytokine secretion. In addition, the term “activity” includes the ability of a B7-4
polypeptide to bind its natural ligand.

As used herein, a "naturally-occurring" nucleic acid molecule refers to an RNA

30 or DNA molecuie having a nucleotide sequence that occurs in nature (e.g., encodes a

natural protein).



20 expression of genes to which they are operatively |inked. Such V«Zc‘t'é‘?Rsm“

are referrgdotiosssherein as "reconbi nant expression VeCtOfSp"CTﬁr. uﬁ'%l(y
"expression vectors". In general, expression vectors of uti 5t3/2 ’
reconbi nant DNA techni ques are often in thélformof plasnmids. In the
present specification, "plasmd" and "vector" may be used i nterchangeably
as the plasmid is t¥eisebbtreinommbmntiyensseticleds it ROl nudleWRIEEEqueaze t NE
invention is intended t]o i ncl ude such other forns of expression VELSr s
such as viral ' Vect §PEPERERATY lodysersat Peslein asid ensoding mprocai, rels.es,

adenovi ruses aamp@qﬁn@naﬁﬁﬁﬁgiﬁgdm}ﬁb%F%ﬁé&blf.}g%%gd ?ﬁ&ve equi val ent

functions. As used heré€in, term "host Ce enelechls. refer to a

cel | into whi epmplemeniaheioanackNAGkqidiee bNMRRYIEAGarYS bh r L nant
expr essi ongve tor .of the inpvention, 30 has been Ein?trogﬁc?gg].g S%%lgé?%z}%e_

"host cel | af§eoFE8HnaR rritsenss gweleicecid canrhy drpgeni bomt teraceasegra i adier €i n.

I't should be undergtq t.er refer, not only to the 2 3 MAR 2004
WO 01/ 145S6 PCT/ USt )I&gsﬁfs ’-‘E%L%F‘Ba‘r??‘f‘m‘&%i%f""sﬁﬂgfféé? regins ohanugleotidee

progeny or posegueicalcompogenyodins swhedh e G8kdlate R ariain
nodi fications _may occ%fir i n_succeedi ng gener a?i ons ﬁ]g a?@ reﬁ?%@’rwhﬁfaﬁt%n

or envi r onmeliFBI "PPEINE Fegaen” reigeno semiommf amaiplentide seiqerica Giat afehgk dent i cal

to the parentyggldedi - still dncluded within the scope of the term
as used herein. SaeAsm%s%e]H%g?g%dﬁ;g"a a’?‘*gﬁ@&éﬁlﬁl%ﬂ KBWEFY refers to a

non- human!@ni mal , fs ekedhedelny ik temmrvRlor RS 10 Gfgsabl; se, .in which
one or nore of the cells of the animal i ncludes Ca létér'%@é%ﬁe' .apﬁtﬂ‘éo}l\lgr m

"transgene” r'EPEPYURHANOKRGEHEIEIS aprdAo wHhicthit has beemtinkdatatt typé 6f Yedgyr GENOME

of a cell fro oA i.cani devel ops, .and which remains in
t he genone of ﬂdﬁ@'ﬁék"g?‘% rgﬂh%?rgg,wflg?r @ﬁ!ﬁﬁ‘fé‘nﬁdﬁﬁéﬁ!ﬂ@v yieweichpddisional of

an 10 encodedNéregpemsimay b lighed: AhotHBY ©p& 6f Yeclo¥ RESViRN vbiSS WG, Of the
i a "honol ogous reconbi nant ani mal

transgeni c ani gBJ : lljaﬁ used herein, (
refers to a t3PRoBR! DN A seemems man be lipatedintathervital gapomi e Cahhiv vacopraral |

nmore pref ey akbyarde j i:ch: . _an_endogenous ne has been altered by
honol ogous rec%anbidr;]%ﬁiﬁ%ﬁ og'% %g‘%}{oﬁéna@ﬂ%&g@%ﬁ?*‘g’@ﬁ@)’aﬂ ingfpdusesifegous DNA

mol ecul e int rbe@lgtiddfei:tntsmaaingalHactefialtdﬁ?irﬁm rePlicatid afd &iso Mg ¢ cell
of the animal tBrSO{) t o devel opnent of the aninal. As used herein, an
"i sol ated pr SEEPH- @F’éY?“{’E)(eag-p‘?%‘t@lﬁ?maﬁm&fﬂ@lﬁubmaﬂsi amalihtygritedntoQhie
ot her prot ei Benork€bft ANAf cMBtBh i cul tur iumwhen isolated from
cells or prgduced béhre%o iﬁéﬁ%ﬂdgﬁﬁmt'e%:%tﬁféﬂs@gggﬁ’@dmé%yﬁ? reptigdted sor s

_or other chedloggivgtht bcwtghmnrieca\lflbxyeowmelﬁteﬁi%e@rs@Qp&%bl&%ﬁ%i#@@t?r@tﬂe the

term "ant4spody” is intended to.ipclude i mmunogl obulin
2'0b gypfeés‘on o?genes to which Igey are operatively linked. Such vectors are referred to

herein as "recombinant expression vectors” or simply "expression vectors”. In genera,
expression vectors of utility in recombinant DNA techniques are often in the form of
plasmids. In the present specification, "plasmid" and "vector" may be used
interchangeably as the plasmid is the most commonly used form of vector. However,

25 the invention is intended to include such other forms of expression vectors, such as viral
vectors (e.g., replication defective retroviruses, adenoviruses and adeno-éssociated
viruses), which serve equivalent functions.

As used herein, the term "host cell” is intended 1o refer to a cel] into which a

nucleic acid of the invention, such as a recombinant expression vector of the invention,

30  has been introduced. The terms "host cel]” and "recombinant host cell” are used

interchangeably herein. It should be understood that such terms refer not only to the



nol ecul es and i nmunol ogi cally active portions of inmunogl obuI | n rml cm\%@{u
. e., that contain an antigen binding site which 5

(i m’runoreag'?’léIl \?\n fh) an antigen, such as Fab and F(ab')2 I"Fy&ﬁ‘é'ﬁ"tjg ¢ single
chain antibodies, scFv, Fd, or other fragpents. Preferably, antibodies of
the invention bind specifically or substantial ly 25 speCIflcaI ly to B7-4

I I Th bodi es I body
ggngggl I(:alson" &a{gaﬁ%gélbﬁg?%ﬁnb%n% rpr?%mé ObB%SSF‘é%IJ{)%CBIf Oh ?‘B‘d’ﬂ@ bﬁfaélé"hl es
that contai nceomlymodificaRRsines @kuih s@eéewﬂg ePhdigii g dob E&elﬁépmﬁ.oﬁ
i mmunoreacting with a particular epitope of "an antigen, whereas the term

"pol ycl onal aftvineBeens! nfuencepsigle progany may b dry fac b v dentitad 3 the plrent ¢edl, a

fy that 3 t | tiple species of
ot gon bi ndi 28 41y BEWCBEFHNGinG Kioe ZE e TR FeG B | cul ar 2 3 MAR

2004 "-Onf/tl1"b Agufé@-%#éﬁ( @"%%B?g@n%ﬁrﬁﬂnref@rs%’g‘ﬁ% ‘I’Iﬂﬁgnﬁﬂi al?%qé/ferably a

conposi tions thus typically ‘di splay a single binding
particul ar armagewl.wrark pvﬂﬁarawylatmowmumowleah:bme, orfthete®f e aukamwe aﬁiﬂfhl

definite corresp nde,nce bet t he .am no acid sequence of a particular
protein and tﬂ% Ut é@f‘f’gfgeéfﬁlfe (GER s TRPEENEC & eb“d&lé"‘?&fﬂ"'ﬁ%@Nﬁr‘Mﬁébw as 5

defined by t haegaret info xﬁeg&o@ﬁéﬁmé@ﬁﬂr%méﬂ Iﬁmsgsmc m%a?gév%xo%s Which! nd

definite correspondence between the nucleotide guence 0
nucl ei ¢ aci d rnmla@éwh the gamtnt h&thamaroreaninh! sfoq eeatge dhe&d@dhdoekpfrés&‘bn Bﬂﬁﬂl e| c

d I d fi e . the netlc code. 10 GENETI C CODE Al ani ne
As n,
(s O “%(c Tor a‘*‘ﬁ?gﬁ@‘? gc.ﬁﬁ“&@ﬁ“@&% e s B ngp%%fn, 0

CAA, CAG d ydranegengd mn-@mmﬂwm&ﬁmfm a@ﬁnmbl , Siarélpraferdbtl 8 moldie, %@hicﬁf\T
20 1 sol euci ne (I Ide ATA JIC, ATTdLbe Ci n? Leu )b CTA, bCTC ChTG cr,
TTA TG LySai nél ?%il,’lg ge)ne eeﬂﬁéf:re omologous [’CCOITI manon etween the

endogenous gene and an exogenous DNA molecule introduced into a cell of the animal,

15 e.g, an embryonic cell of the animal, prior to development of the animal,

As used herein, an "isolated protein” refers to a protein that is substantially free
of other proteins, cellular material and culture medium when isolated from cells or
produced by recombinant DNA techniques, or chemical precursors or other chemicats
when chemically synthesized.

20 As used herein, the term "antibody" is intended to include immunoglobulin
molecules and immunologically active portions of immunoglobulin molecules. i.e.,
molecules that contain an antigen binding site which binds (immunoreacts with) an
antigen, such as Fab and F(ab'), fragments, single chain antibodies, scFv, Fd, or other
fragments. Preferably, antibodies of the invention bind specifically or substantially

25  specifically to B7-4 molecules. The terms "monocional antibodies" and "monoclonal
antibody composition", as used herein, refer to a population of antibody molecules that
contain only one species of an antigen binding site capable of immunoreacting with a
particular epitope of an antigen, whereas the term "polyclonal antibodies” and
"polyclonal antibody composition” refer to a population of antibody molecules that

30 contain multiple species of antigen binding sites capable of interacting with a particular
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Met hionine (Met, M ATG Phenyl al anine (Phe, F) TTC, TTT 25 Proline (Zlér'g,
P) cca, CclCBEESSCCT Serine (Ser, S) AGC, AGT, TCA, TCC, ;%S‘VT_
Threonine (Thr, T) ACA, ACC, ACG ACT Tryptophan (Trp, W W%’sﬁi ne
(Tyr, Y) TAC, TAT 30 Valine (Val, V) GTA "GfC, GTG G TT Termi nation
signal (end) T, TAG, TGA An inportant and well known feature of the
genetic code ias%{ﬁﬁfns' gérﬂi?ﬁﬂ HEVP%@WQOSﬂ@m thms)tpi@ﬂlytdtﬂggfﬁrggy,ggl@gibgi%gused
to nmake prot eiaﬁﬁairy@;gpgﬁl@[}m%%eﬁ qgn h.nficl.eoti de triplet 35 may be
enpl oyed (ill ustratTehg aboves RIREP SYIEY Bhich Tt immuapregetsdi £ f er ent nucl eot i de
sequences may code There iaa gnuen asdriefniaotte$24 uch nucl eotide

i WE%E‘W%E%%W&V”? 844 pequenret he

sequences are %%Q'il dered functionally equivalent sin
producti on of { ISHar prioteip and @emﬂequzemn@m&%m5&?@?{%%9%&3;556 -

14 aci d seduede@nddbyahd i al t hough certain organi snms nmay
translate some squgncég{egng?gégg(g??gwgaf’w 'f’_r‘F&WISFHé?erpabnm&)ddemhé‘over,
'n 3 given %ai%ff?’&“é“i?ﬂ:ﬁi‘i‘fhb%8%‘ﬁ&‘dﬁéfﬁ*fwﬁ‘?%aﬁémﬁ%ﬁ%ﬁu@ et mokieule
codi ng rel ati SHSHF PTHEtArkbIrapeReeentoved bp ohat decleioder AdEcul® a% H?ﬁne& by the
correspondi ngpeli@faCi d. I n view of the foregoing, the nucleotide
sequence of a DNA or RNA nol ecule coding for a 137-4 pol ypeptide of the
invention (or any portion thereof) can be use to derive the B7-4 am no
aci d sequemcCeyeWsing.fhe genetic code to translate the DNA or RNA

nmol ecul e into an amno acid sequence. Likew se, for any B7-4-amno acid 10
sequence, corprlé_ﬁb?f'ndf‘%m ftcl eotide seguences, tdtal §an encode 137-4 protein
can be deducedifemidge genetic code pcphieh, hecayse of its redundancy,
Wi |1 produce azuhidgphe (aBMCl\gi ¢ acid sgﬂy’er}%gs of any %erthni no acid
sequence). Thus, .desg ildp?A on g’nd/ or 1'scl Ture herein of a 137-4

nucl eoti dg seguence shou dBe’tonsi def&Y ©8Tal so i nclude descri ption

and/ or disclg ﬁtree”_’Sf‘CtVﬁe @nino aci d sé@guence encoded by the nucl eotide 15
sequence. Si ﬁil%ﬁ"‘lly,af-‘désmliulatlt)on and/ efa,di;s€l osure of a 137-4 amino acid
sequence her Eivramghoukon,be)consi der edc,gﬁg @J%so i ncl ude descri ption and/ or
di scl osure otigihep@gsi klye nucleoti dgGAse%gences that can encode the am no

aci d sequencg; . 1l;,d %9156}t g§l Nucleic Agplxcd CAj'eE?ﬁ'egGT

20 Isoleucine (Ile, 1) ATA: ATC, ATT
Leucine (Leu, L) CTA, CTC, CTG, CT7, TTA, TTG
Lysine (Lys, K) BAAA, AAG
Methionine (Met, M) ATG
Phenylalanine (Phe, F) TTC, TTT

25 proline (Pro, p) CCA, CCC, CCG, CCT
Serine (Ser, §) AGC, AGT, TCa, TCC, 1CG, TCT
Threonine (Thr, T} ACA, ACC, ACG, ACT
Tryptophan (Trp, W) TGG
Tyrosine (Tyr, Y) TAC, TAT

30 valine (vai, v) GTA, GTC, GTG, GTT
Termination signal (end) TAA, TAG, TGA' B

An important and well known feature of the genetic code is its redundancy, whereby, for

m ) ) .
ost of the amino acids used to make proteins, more thar one coding nucieotide triplet

(P8 )
th

may be employed (illustrated above). Therefore, a number of different nucleotide
sequences may code for a given amino acid sequence. Such nucleotide sequences are

considered functionally equivalent since they resuit in the production of the same amino



20 One aspect of the invention pertains to isolated nucleic acid rrolze%W%gﬂﬂ"
that encode B7-4 proteins or biologically active portions thereof, as
wel | as nwateirgsscid fragnents sufficient for use as hybricdiusaeeaane probes
to identify B7-4-encoding nucleic acids _(fsa._g., 137-4 nmRNA) and fragnents
for use as PCR prinmers for the anplification or nutation of B7-4 nucleic
acid nol ecul es.. ,/As used herein, the term"nucleic acid 25 nolecule" is
i ntended to i ACH SEANEPREAN A asRamssRs (@khepah certim osganifBfonRY roNge SOME  RNA
ol ecul s (e ghaue B0 206 ANRY R By dGHDNA b BN, EnehaiRd, Uniing,c
nucl eoti de anal ogs. e nuclert acid-nol ecul’® can be’single-stran 0
doubl e- st randathnt biid pyxirf @palhiding nd@ b lfeursitin angas JaRotddiseqLerk abeeh
nucl eic acid nolecule is one which is separated fromother nucleic 30
aci d nol ecul eBetpiadionade npiradiestihe coding eclatipnshin besragn ske winuelprtidsiretien and
acid. For gxa{mlcgms %ﬂnaﬁl] regards.to genomc DNA, the term"isol ated”

P hofdelt

i ncl udes nucl er ¢ act LTS 3 MAR 2004 WO 111/ 14550 PCT/ USOQ 23256 -

15 which are separmﬁewforfqubbgom@,r@.emge&idﬂs& aioé 6Da DN BERRAT FolNe | S
naturally associated. Preferably, an "isolated" nucleic acid nolecule is
free of sequeersins foniadiv-4 pelypenaidef thednkentine (etwol eodicacheredf) can be ssequences
| ocated at the 5' and.3' ends qf the nuclei,c acid) in the genom.,DNA of
the-or gani sm 155 GHDZH ¥RE° AQeTensE by ieceras fodelo i gE e Taia o
exanpl e, in VANAOMSIRGRSt0 MR Alrtno 4di€ sdqbehaat etkdRiseé fatumly g4 amind 4] ecul e
can contain | ess than about 5 kb, 4kb, 3kb, 2kb, I kb, 0.5 kb or 0.1 kb of
nucl eoti dé0 sesguenteesrrrisparidinganugieatitly sdquenks thatcanrncedacBadipgotainican bk e i n

ic DNA of th L1, f whi th | ei id.is derj . M ,
0RO D S e Wl i AU b B0 S UL
subst anti al | ynidi@e a6ili sequrBEesT8 Al gvenBiifs bal seqUentd] THLE dERrPREH a@/¥hen

produced by reconbi nant techniques, or substantially free of chemi cal
precursors ordistlpaire berein afal B7-hinveleatidsrsequents shopld brocningiddred pmalso ishaeed”

B7-4 nucleic jaci.d.nol ecul e wever, be |inked to,ofher nucleotide
cequences. t hat BRIy eraiet e of Banting «ng ssBERtereBad e BiGiRk ua
(e. 9., thesB7scquente! Sahilse, dERAPAHE SRV GFRIscRButd dTaT87-4 AmiRCiGd se?ﬁéﬂt@fh@fé'ir)-
In certain preferred enbodi nents, an 15 "isol ated" nucleic acid nolecule,
such as a cDN\Honi kecesinsiderg dpalpminchide fdescaipion andierdiscdesurevfall peatiblei al .
However, it i3S ROL..N Lyi.far the.B/-4 nucl ei id nol ecule to be
free of ot hergltl:cé qglgrgt?q%%%%gf?aé?m% ‘(E)nc ge é‘gr?lsnl'%oe?cé%gcqi%g% “at ed" (e.g., a B7-4
DNA nol ecul e separated from other nmanmmal i an DNA and inserted into a

bacterial cell would still be considered to be "isolated"). 20 A nucleic
aci d nol ecul ellofsalsied Nuglsisfcid Mpdepuiesn, e.g., a nucleic acid nolecul e
20 One aspect of the invention pertains to isolated nucleic acid molecules that

encode B7-4 proteins or biologically active portions thereof, as well as nucleic acid
fragments sufficient for use as hybridization probes to identify B7-4-encoding nucleic
acids (e.g., B7-4 mRNA) and fragments for use as PCR primers for the amplification or
mutation of B7-4 nucleic acid molecules. As used herein, the term "nucleic acid
25 molecule” is intended to include DNA molecules (e.g., cDNA or genomic DNA) and
RNA molecules (e.g., nRNA) and analogs of the DNA or RNA generated using
nucleotide analogs. The nucleic acid molecule can be single-stranded or double-
stranded, but preferably is double-stranded DNA.
An "isolated” nucleic acid molecule is one which is separated from other nucleic
30  acid molecules which are present in the natwral source of the nucleic acid. For example,

with regards to genomic DNA, the term "isolated” includes nucleic acid molecules



havi ng the nucl eotide sequence of SEQ ID NO'1 or 3, or a portion the? &dMAR 2004
can be isolated using standard nol ecul ar bi ol ogy techni ques and the
sequence waf@nwaki on  provi ded herein. For exanple, usingecd/Usmonipertion

of the nucleic acid sequence of SEQ ID NO I or 3, as a hybridization

probe, B7-4 nucleic acid nolecules can belbsol ated 25 using standard

hybri di zati on and cloning techniques (e.g., as described in Sanbrook, J.,

Fritsh, E. F.whigRdreMepdrated fromlthe MoR@YbraE withQHifigihe Pehstiie TRY R yndvidala! -
2nd, ed., Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory

Press, Col d Spsaomjed-atrbferably, Ny,"1s00849) nudibic eodengleculnisdteeiof saqpientesmhictul e
enconpassing all or_a rtiqn of. SEQ ID 30 1 | or 3 can, be isql ated, by
Che_pol yrrer adBoEAL AEHEREaHTRe CridR e SAHETEEs REHER Fihe Snprerao 0l g ucleic

01/1-1556 PCH|i5401232R6mic Iﬂi@AQJ?f)"tl%Ddr}g&liﬁHtfﬂo%wachWﬁm ?éawﬁ%g@gﬁeghgpon

t he sequence of "SEQ I'D NGO 1 or 3, spectively. A nuclelc acl
i nvent i on Tardeheednpdrieknmdieysi vagiooDhHbodimdiAs,ahe isalatedrBiad nudtiy acigandsiule
DNA, as a tenplate and appropriate oliﬂonucleoti e prinmers 5 according to

d
standard PCR @RfPRigindessithan aberthklydkb, Ikpékth ddibe P kbar Q- 1skP efimpicleptidel can

standard P ki _ _ _
analyeis.  FraleARPREREhELRy KRRk B AR ChA G ERerBiT MR SSTHEREE, | o

sequences carfrdie whishapehedeibycid iadwiaed. Monddvet,iaf "isolkd gudsic a€idgnoledité, N
an autonated DNA synthesizer. In a preferred enbodi nent, an isol ated

nucl ei ¢ aci d sheh aciit@Normeleeule. wop e puhstantglyclsesoef atbes celhdanypatedt prgwmiture
sequence o] j-n I r ln t her pref.err odi nent, , an

i sol at ed %CY@?CJ&UQS’% gnr'?g?deﬂc%ﬂlt@p{)ef §?H’é‘“ﬁ%®’e’h?ﬁe%r§) rg%lﬁspiapﬁ%ggﬂgc %Iu%] PR @ ! acid

nol ecul e whi glledussods GriTéreRBRicalRfwHe @héthizhiIBOdyintitesiz8 € QUL ISR atedTOBN4indcIekQ | D
NO | or 3, or a portion of any of these nucleotide sequences. A nucleic
aci d nol ecul ecihinelscile maynlisveayen g lipkedotorotier Auelpelsie; sagueaessibiide ndhown i n

15 SEQ I D NO. 1 _0or,3q..0:S ich is. suffici Iy C to the
nucl eoti de snéoaﬂglr%g%‘%’%‘%ﬁ%}gﬁ%cF%nﬁ%@#wﬁﬂé (¥}gég}|gge)%f'ig3'§fglg{“¥%euch t hat
it can hybri deg@nt® hiebe eH eOVédie scQ@MERS.elrsdeewh prifeSEQRhbBddNGeAts Qln 3,

respectively, thereby formng a stable duplex. In still another preferred
enbodi ments ~ disolased " auelgicragid replece. sichhed 2edNA melegye alspanayhedesstofiofheent i on

conprises a nugleotid uence .- which | e a - 50% %
o0 5% 7ouESmeEel IES S hilhekeBl AR RS Al R maeLle p be
nucl eoti de sdeHeITether Celiilar midleridl €0 B donkideledNblatedl (4 fiea Bacl BN élecule
sequence) shown in SEQ ] ) ) ) ]
separated from other mammalian DNA and inserted into a bactenal cell would still be
considered to be "isolated™).
20 A nucleic acid molecule of the present invention, .g., a nucleic acid molecule
having the nucleotide sequence of SEQ ID NO:1 or 3, or a portion thereof, can be
isolated using standard molecular biology techniques and the sequence information

provided herein. For example, using all or portion of the nucleic acid sequence of SEQ

ID NO:1 or 3, as a hybridization probe, B7-4 nucleic acid molecules can be isolated

o
¥ 1)

using standard hybridization and cloning techniques (e.g., as described in Sambrook, 1.,
Fritsh, €. F., and Maniatis, T. Molecular Cloning: A Laboratory Manual. 2nd, ed., Cold
Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
NY, 1989).

Moreover, a nucleic acid molecule encompassing all or a portion of SEQ ID

30 NO:1 or 3 can be isolated by the polymerase chain reaction (PCR) using synthetic



IDNO | or 3, or a portion of any of these nucl eoti de sequences. 73 MAR 2004
Moreover, the nucleic acid nolecule of the invention can conprise only a
portion YO Hi4iHe nucl eic acid sequence of SEQ ID NO | &CTISHZSexanpl e
a fragment which can be used as a probe or priner or a fragnent encodi ng
a biologically active portion of a B7-4 p]réo”t ein. The nucl eoti de sequence
determned fromthe cloning of the B7-4 genes allows for the generation
of probes andelpgantelestidreprirgeredesigned ased ypondansaqigricag! SR Y NOcl ami,ng

ot her B7-4 faml nbers, as well as B7-4 fam |y honol ogues from ot her 30
speci es. The 5? %8?%?1 nmer typically conprises a substantially purified

ol i gonucl eot i de. oaGh i of

nucl eoti de sequencg:h]t%kclraé'gd Eﬁ:ybrl d?@ggﬂgo%%ﬂmb%%# Ogﬁg@%ﬁmﬁg@g,q%

PCTI US00/ 23258temalivelyngenonst DNfgant taopidictand npptopriate oligamiclainde prich@rsor 15,
pref erabl y_about 20 or preferably about_30, 35, 40, 45, 50, 55,
60, 65, or°7 5a°88"ﬁ‘§h€c‘8t5f%afﬂg’[§)|r%HPP catign teghrignes Theamis &?r'rc@cl%ﬁo spphifred qu; 1

or 3, or of abé@&%dﬁh!oyangﬁgl'b&ﬁhl@g/e@tbl' Sﬁd aya%wrﬁ@a &fantaﬁﬁ‘s? |D NQ

| or 3. In an exenplary I ment elc aC| o) € present
5 invention clnpeises, a|ngunutlemtdesleorsae;qusm:igtwﬁvafhud&oﬁﬁe kee;asﬁceB&G: be400,
450, 500, 550, §$ 650 00, 750, ,or 800 nucleotides in |l ength and

hybri di zes urfdi&Rared by SaRdard synilistic (chatqueh € Cortding araaiqraated AN winthesiaerd

mol ecul e of SEQ I for2fi ?mg C nucl ei ¢
acid nol ecul e corer :{Bég eat f’gg%dtlglggtg%% %%[fé gédg&%gl O%Ef%ge Oqggeomvemmfooo
cont i guou$l nuwimgoisedihe notleRHL skdele2 sHovar inSEQ IDNA:0 oNG) 3. In one

enbodi nent, a nucleic acid nDIecuIe of the invention, for use as a

probe, does not i ndENawet pefeged emppdigrentamisotstagnugleie ﬁ@%‘%ﬂi?ﬁk’ﬂe ¢fules eot i des
815 to about;;&afoato ﬁ?g sdsB ANQch $4d ?ngfé%le »\"hé):l'?%ta' & %t toﬁth%%gclgot c{%ES D

NGO 1. In another ment, a nucl el ¢ aci nol ec invent

does not inclsaqlmnth@ol.ﬁa ABEQ B N: 1 SEQ 4rl2 pRIGn bfmmo'{me nodledtRiebedlRnckt 4
to about 734, or from about cleotide 835 to about 860, or from about
nucl eot i de 1088UE'BICAGE POleadyw E&c his epmBIBBERtanHehepHalcAside sEmenss shownen 1536

of | SEQ | D180Geq by 0% of TRGLEBRlch 8 Elei cABb LR e Al ddife

i nvention conprises at con | eoti des of SEQ ID
NO | or SEQ IsBqBc8shown i SHQ@IRNGHor zﬁcmbmhlyremth that ingarnh byhndamtdthe

nol ecul e of the |n ention c ast _about 600, ast about
700, at east laldsgguente shikein Feib h!f@d a0 Hobscuxsly’ sty guune s stable
contiguous nyplegotides of SEQ ID NO or about 1000 contiguous

nucl eotides of SEQ ID NO 3. In anot her enbodi nrent, a nucleic acid
mol ecul e of the i nuehtlianetheqryfeirekembodimeats tn isolated nucleic acid molecule of the

20  present invention comprises a nucleotide sequence which is at least about 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or m;)re homologous to the
nucleotide sequence (e.g., to the entire length of the nucleotide sequence) shown in SEQ
ID NO:1 or 3, or a portion of any of these nucleotide sequences.

Moreover, the nucleic acid molecule of the invention can comprise only a portion

25  of the nucleic acid sequence of SEQ ID NO:1 or 3, for example a fragment which can
be used as a probe or primer or a fragment encoding a biologically active portion of a
B7-4 protein. The nucleotide sequence determined from the cloning of the B7-4 genes
allows for the generation of probes and primers designed for use in identifying and/or
cloning other B7-4 family members, as well as B7-4 family homologues from other

30 species. The probe/primer typically comprises a substantially purified oligonucleotide.

The oligonucleoude typically comprises a region of nucleotide sequence that hybridizes
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about 1500 or 1550 nucleotides of SEQID NO 3 25 Preferably, an isolate

nucl eic acid nol ecule of the invention conprises at |east (‘_3 ortion of
the codi n§%%&dih of SEQ ID NO 1 (shown in nucl eotides 59°FHSY"GP6EQ I D
NG 3 (shown in nucleotides 53-922). In angther enbodi ment, a B7-4 nucleic
acid nol ecule conprises fromabout nucl eotide Ito about nucl eotide 319 of

SEQID NG 1. 1In another epbodi nent, a B7-4 nuclei¢ acid nol ecul e
conpri ses frdtA9EbIUPESHEPRbEonide ableaggbey 12196 P Wfﬁéraé’b"t 3heut Pber o ML TD

NO 1. I n anot i ta 7 u i<C i - ; i.S from
about nucl eoté}ggraﬁﬂ?%q}ggg@t”hﬁ%@b? C|5l’dsg ’ gél’? Sb?r %E%%%%%%ﬁq@g%% E\/%ﬁse :
01/ 14556 PCT/de0éhce 8P SEQ-TDANGKD. &. 3, bhofnndtetly @shiethieildlic vaniof miush 61 C
acid nol ecul e_conprises fromabout nucleotide 955 to about nucl eoti de
1285 of SEQ |%§i<mg$®!0?|lr9réné@ AR P e e sRbedimentgimuclkeiqred erodecalsiad teotresent e
conprises §r t] X thicde, ko < QID
NG 3. 5 i n§ oﬁ %ﬁ@%gﬁﬂﬁ%ﬁ% S:{u@%o?}tﬁ%?eglhgncggﬁu géhrr%:églc?gﬁg Sg‘f‘wtbhg%%’ H@é’r?’? |Ebn has
at | east 70%6000630, 709, 750P51e8 00 ik Roeldds)in FAPH ARIHyibtidize Qe ViEiRgsARr €
preferably 90%identity with a nucleic acid nolecule conprising: at |east
about 500, athybedzatieiennditpnsto anudlesgeidapesule IOREQ &P Ndidordbout 800, at

| east about 900 or.ak %grasn'gj o%llanqur'%t a:\LSOQ:OM?onctléigug1 %Oﬂuci}eeoti des 3f S%EDS | D
NO 1 or SEQ I D no 3279 F?rotbes basBeOR tHee'B7<4 "™ oﬁolnlf’élsgse%f BT an
be used to det0ecs0d, 7OMSBOD] TS or POOIIRDNALhdus FRAEUEIERESF SBQAD KO- | bessanp or
honol ogous proteins. In preferred enbodinents, the probe further

compri sesl® IN®ed. group attached thereto, e.g., the label group can be a

radi oi sot ope, a fl,uarescent. compou an, en , +Qr .an _enzyne co- factor.

Such probes can bd"geeamsengeRLRAMMERe 20 BURKTE of B AnRPE K, B bisiRr o1 ng
cells or 15 tﬂr&ﬁdJﬁ&esWﬁﬁldﬁbSW?ﬁﬁﬁﬁoﬁSij MO AL b abSild Blclasidey sMBas Ui ng
a level of a B7-4- encoding nucleic acid in a sanple of cells froma

subj ect e. g. ,2baut S $EQEYNG: hrnpboup aydsatides 3 btof5Hioh SEG Mh¥Phlering
enom c B7-4 ed or I A nucl ek c _acid fragnent
drtodl g u - ogHe: DASdiBER, MHhAEdeAmAELS! Sine iy HENFAdE: Sl Beliodl

prepared by ipelididoBEQ@IPMNG:E GrdnDibdubgudiéttide Gl 4 geatsrf vy oL frofm a86&@ | D 20
NO 1 or 3, which encodes a pol ﬁpepti de having a B7-4 biol ogical activity
(t he bi ol ogi carieotds §35 tojabaut$60; erelrqmy abows ngelaptids O848 tqiabayt I HeddorHeana phoput

expressi ng t e ROGAIPAGNILELRT 53 or $HG IBRGSPrOtein (e.g., by reconbi nant
expression in vitro) and assessSing actrvity of the encoded portion of
the 137-4 prot ei n.Inbbetmbsdimeny]amotlegwcrismbibaile df fhk divehtiomnediyigiskOatNedst 1 or
3 due to degener a%)é , .
about 500 contiguous nucleotides of SEQ ID NO:1 or SEQ ID NO:3. In a preferred
20  embodiment, a nucleic acid molecule of the invention comprises at least about 600, at
least about 700, at east about 800, at least about 900 or at least about 950 contiguous
nucleotides of SEQ 1D NO:1 or about 1000 contiguous nucleotides of SEQ 1D NO:3.
In another embodiment, a nucleic acid molecule of the invention comprises at least
about 1500 or 1550 nucleotides of SEQ 1D NO:3
25 Preferably, an isolated nucleic acid molecule of the invention comprises at least a
portion of the coding region of SEQ ID NO:1 (shown in nucleotides 59-793) or SEQ ID
NO:3 (shown in nucleotides 53-922). In another embodiment, a B7-4 nucleic acid
molecule comprises from about nucleotide | to about nurleotide 319 of SEQ ID NO:1.
In another embodiment, a B7-4 nucleic acid molecule comprises from about nucleotide

30 855 to about nucleotide 968 of SEQ 1D NO:1. In another embodiment, a B7-4 nucleic

acid molecule comprises from about nucleotide 1 to about nucleotide 314 of SEQ [D



25 of the genetic code, and thus encode the same a 137-4 menber prot e?rﬁ %200&
that encoded by SEQ ID NO 1 and 3, are enconpassed by the invention.

Accor di ng¥P 9 iH5%not her enbodi nent, an isol ated nucl ei c BETA'SABIRUl e of

the invention has a nucl eotide sequence Peﬁ,c_odi ng a protein having an

am no acid sequence shown in SEQID NO 2 or SEQ ID NGO 4. In another

enbodi ment, an, i ob‘at ed nucleic acid molecule of the 30 invention has a

nucl eot i de seg{ﬁjc brdiemGodimsnt. 2 Byi-dnusipic asidynalpgulogpmapriges fiom abopt 14: 56
PCT/ USQQ 23256+ I it : t4 de seguengces. sh j n
SEQ 1D MO T Gt Re g i Ak tde 2P0 SEOP 80 Ha R RS TREIEAB-

t hat DNA sequémaelefacicydmblebils @dmplisis foafshdudnudlbaiigasss i dvbar amldvadacssh
sequences of the B7-4 proteins may exist within a population (e.g., the
human popul at PoA§Q !BiNR-3geneti ¢ pol ynor phismin the B7-4 genes may exist 5
anong i ndi ¢i dual s yy =i ti ue. atur allelic variatjon, As
used herei \r$1 t he meéﬁépe’goeaﬁgrggrg%& n%rgleegcoar%ﬁ} %3%’? Ufééﬁg’ﬁ l?‘éeT“([a'PnthS ﬂd@séf@’{’

aci d nol ecul esdentiiychordprefeeidly 80P6Q@aTity, @Al NG rhmrmefa@sl?ctio%i&n&?-\éﬁm a
protein, preferably a mammalian B7-4 protein, and can further include

non- codi ng r efuslec aeil melequmeaaprisire al lagt eheut S80.ch laasitabpatl 600a ke ledst about

variations in de bath f tional ,an n-functional B7-4.proteins and
can 10 typi caﬂ)d; aﬁéegsﬁlat% °ﬁ“lr?%§a%§}83\§g?ti°é{ﬁ%@9?fr?‘fﬁ%‘a‘ Wﬁﬁﬁalggﬁf%llgﬁ’aﬁaﬁg@‘@f” a
B7-4 gene. Anyfsid 1BINO: 1IsHFEQUTNepsi de variations and resulting am no
acid polynorphisns in B7-4 genes that are the result of natural allelic
vari ation l8nd t hat Prabenbasedipn dre B'hé niiclaetidesnatenaest dan ibe ysagiftoaleteBruahspnims ei n
are intended Lo etl)]%mwi gehi n tpe s&o & of the invznti on. Mreover, nucleic
aci d ol ecul e BHEBUT HG IR FBIE PR3AMG O omsLeeous pigtens- dnprgferedyp; oy
have a nucl eokinBedisRAEINE BrodifGihed cbhpfises N st iR Brached al¥tdwy, SEaMENEEF Of
SEQID NO 1 or 3 are intended to be wthin the scope of the invention. For

exanpl e, ano8¥p c@7bea sUAsens, bEupreesent ¢arepbund sancengyme. s an gorot ¢ode
sequence of hy

n Br/-4._. reover, nuclei.c acid nmol ecules. .encodi ng,, B74
proteins fr om"’lgll%7 {1 g‘r“éhn?mls’%sg%l §§ usedg 2 AL a\/ﬁ?g@ﬁs%at\elsgiﬁ fﬁ'h’gf"étbt? Inéég“s or
sequence WHi Chissdid WRich nlifexpreshie BB frofedd 4B BDydthe st id g2l belR MNP 7.4 or 3
are intended to be within the scope of the invention. For exanple, a

nmouse B7-4 cDRIXogmg myeleichsid infa sampisaefeglivfomiasuhisel bt datestivg fieho®NA  a
human B7-4 | ei i I corr ondi.ng .t o .nat yr al
allelic vari gﬁk’g'gghge‘ﬁ% ngﬁhgg%rg§$%@%§f%g%wggg?T tggldr?\’}g%lﬁe n can be

i sol ated based on Ahsicleidwidfrafierit @ndddthgB HologibalWietied fortich df a Bi7scl osed
herein using the cDNAs di scl osed herein, or a_ portion thereof, as a
hybri di zat i onPipfdbec2REPraparsg Wyosaatngcpation ot thansdeqtids sequenss efuQ [for

exanpl e, 8¢ NO:1or 3, which encodes a polypeptide having a B7-4 biological activity (the biological
acuivities of the B7-4 proteins are described herein), expressing the encoded portion of
the B7-4 protein {e.g., by recombinant expression in vitro) and assessing the activity of
the encoded portion of the B7-4 protein.
Nucleic acid molecules that differ from SEQ ID NO: 1 or 3 due to degeneracy
25 of the genetic code, and thus encode the same a B7-4 member protein as that encoded by
SEQ ID NO: | and 3, are encomnpassed by the invention. Accordingly, in another
embodiment, an isolated nucleic acid molecule of the invention has a nucleotide
<equence encoding a protein having an amino acid sequence shown in SEQ ID NO: 2 or
SEQ 1D NO:4. In another embodiment, an isolated nucleic acid molecule of the

30 invention has a nucleotide sequence encoding a B7-4 protein.



B7-4 DNA can be isolated froma human genomic DNA |ibrary using all23rMAR 2004
portion of SEQID NO I or 3 as a hybridi zati on probe and standard

hybri di za{\;gqn/!gg‘g‘hni ques (e.g., as described in Sanbrookpcdyusmet2al -

Mol ecul ar oning: A Laboratory Manual. 2nd, ed., 30 Cold Spring Harbor
Laboratory, Cold Spring Harbor, NY, 1989).i9Moreover, a nucleic acid

nol ecul e enconpassing all or a portion of a B7-4 gene can be isolated by
the 2 3 MAR 2004 W3 i ohAgal iﬁ’g!n\ﬁ@&l/i%%@%nt@sosh%%xﬂ%@ l‘f)ﬁb‘?‘f&f@%@ﬁf on
usi ng ol i gonucl eotide priners designed bas upon the seguence of Q1D
NO 1 or 3. Rsyamreuimbkéby b skiked ihehd sothat BN A seqmeree lpbB/mic@plgsms thaylebd e
guani di ni um t hi ocyanate extraction procedure of Chirgwn et al. (1979)

Bi ocheni st ry deng&gihsanmyp agideguorpescd thald7-Ameprgins anayexisy Withipgy gapulation
transcriptase 5 (e.d.. . Ml L ey e tr bl ase val f.r.om
G beobr. | pet sl MmN B i) TSt B g PR R b L W p A B e i

Sei kagaku ATBirh& indRGdualsShithiPatpepsiBiisddue (Glahrurabuntietdraion.i 890 Radin de
prinmers for PCR anplification can be designed based upon the nucleotide
sequence showihe teTmBEend) ahd! refornbingnt gansiuefeetccnustdieiaqid madaghles phichtingdude

i nvention can be anpljfied using.c r. .alterpativel nom-c, DNA,. as a
10"t enpl at o FHCOPEIBPESIFE GBS Eriogistach LaPIEn pir ey REVBVHIG B 5 BOsiar d
PCR anplifi caidiQn ﬁﬁ%%%onmﬁinﬁqs%ﬂtgw%@h&n%&, ahdP]nkibh€ S ueamatdgaicl oned
into an appropriate vector and characterized by DNA sequence anal ysis.

Furt her nor e, allelic geriatgdns adlatizbotofunetipehahidnpnt unetid@al B7 4 rdlens andcaequence
can be prepared. b standard synthetic techni.ques, e.q, ing a

it onat od ONAVBGAIKESHEah I-SYe incra Bep g prrbisece e B b elfedmandal
aci d nol ecul g0 nha%%ﬁcfab\rlﬁﬁrﬁ{i t iaga r@hltine&fiiho ARd péYmofphisOin®7-FREes that

nucl eoti des in |engt i zes under stringént conditions to the
nucl ei ¢ aci d arektecneket afompuralsillebic vdrationehddizi denctedtaethe durtiosfartivity i@, |

or 3. In other_enbodi nent, t nucl ejc acid nolecule i.s at | east 30, 50,
100, 150, 20‘5?‘4239‘,3_1"3?56,‘“‘?'5@8 torbrowithig ghe %08e °}5§6,‘""8P“‘B’b0_ nucl eotides in
|l ength. As used hewgbvegguﬂbﬁ ab 281 enSd A ES othBABY-4Shuhil P @R bers and,

conditions" is intended to describe conditions for hybridization and
washi ng uhilerthuhivetfichnholeeaticetideggesmce svhith differstfrag0the BIH4/fansDosequance 500

honol ogous to er typically remain bridiz to each ot her.
Proterably, | PHQ BNk T AL iidded 155 wufin i fraRe BEhe e BRET 18T PIgo,

nor e pref er ablynh HRASHNARQH be @D YRR BRUR diicRbeASRIgMertE of R@fiin Bhaut
85% or 90% honol ogous to each other 25 typically remain hybridized to each

other. Such sWrerenyennucdewdcidmelscugsenkedingBY ¢ nrhgys frosk diffezegt specieheandr t
and can be found in rrent Protocols in Mlecular Bjio ohn ey &
Sons N Ve ( 1986yt §Btoleqde 2 RicRod PpitR i Fomibd B P scqulit of S E

stringent 2o D NO:1 or 3 are intended 10 be within the scope of the invention. For example, a

mouse B7-4 cDNA can be identified based on the nucleotide sequence of 2 human B7-4
molecule.

Nucleic acid molecules corresponding to natural allelic variants and homologues
of the B7-4 ¢cDNAs of the invention can be isolated based on their homology to the B7-4

nucleic acids disclosed herein using the cDNAs disclosed herein, or a portion thereof, as

[ R
LA

a hybridization probe according to standard hybridization techniques. For example, a
B7-4 DNA can be isolated from a human genomic DNA library using all or portion of
SEQ ID NO:1 or 3 as a hybridization probe and standard hybridization techniques (e.g.,
as described in Sambrook, J., et al. Molecular Cloning: A Laboratory Manual. 2nd, ed.,
30  Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, 1989). Moreover, a nucleic

acid molecule encompassing all or a portion of a B7-4 pene can be isolated by the
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hybridi zati on conditions are hybridization in 6X sodi um chl ori de/sodi um
citrate (SSC). . at about 45C, foll owed by one or nore wash i - X SSC,
‘gg '25‘6'-4 ﬁéT)#g?'g"’c%Tﬁe of

0. 1% SDS B5C. 30 Preferabl y, an isolated nucleic acl

the invention that hybridizes under 2 3 MAR 2004 WD 01/ 14556 PCT/ US00/ 2326
-21 stringent conditions to the sequence of SEQID NO | or 3 corresponds
to a naturally- occurring nucleic acid nolecule. As used herein, a

"nat ur al | y- ockUYPFAF ChARIIERTIONAE|INg oUgPRctrodds pRaess desicasd basad upen HRA

nol ecul e havi tr S n 0 ' ncodes
a5 nat ur el pr O B S B et pist TRATA calp RO i fes R0
in SEQ | D NO, byl the gtghid@niuni-thibdyanhie eatprriec paicedurbyf Chipgindtial l(go79)n the art
t hat DNA sequence pol ynorphisns that | ead to m nor changes in the

nucl eoti de orBigriessiacif 53B4ietband 6PN Agcaptoe prepagedsing reygrshiransgriptase

popul ati ong h j | I Sm. A ene..na X% S ,
i vi dual s oA Roe Rt Raeied, Raple RRLEERARE pRbe R, 1o
natural al | el drGAM3Tre@drbeOingn st adey DV atiable YroheSeikigakd Alneick Ml BaPeRribird, he
nucl eotide sequence of the gene. Such nucleotide variations and resulting
AMino aci d  pohy SSRBRNSAREACISOB prmata for IGR emel iessan ambe designed basel el | C
variation and that do,not, alter the f{ i _activit f a.B7-

pol ypepti de atte n?&i‘ G 'Ilﬁcéleoﬁ Ffeses u(%?)c_ee S})l?w? ngé]l? Q&@%bﬁ?r ?‘nAa%"af%fci abcrlloBf"(?ﬂ:cme_Of

nat ur al | y- 0OCGHE idvagticl dagibe Gmpfifie@ Qiifg ODNR ordalsRfiRBEL e DRy, ex1 s
natural | ¢ irivegtict] dafilble fie@0sifg OONBord Gegerdnat ak% exi st
in the population, the skilled artisan will further appreciate that m nor
changes ngli/ torplatp and dppgniply olgeniicleotide pimerspsrudingde sendprd REFs, e. g., of
SEQ ID NGO | or .t hereby | eadi ng t.0 changes,.i.-n,the anino .aci d sequence
of Xhe encoddmiseathEiious o ARF it F AEPRIRL PR O HA AR B, Sof e
B7- 4 prot ei n.apbfiprigea@Blot and¢Hat R erizeebp DR sdquth@nBalybigadiiferindredm no aci d
substitutions at "non-essential" amno acid residues may be nmade 20 in the
sequence of SHEoNEleqUdes casfesponding ta@rP &4 sutieptide seauanpdcarchedprerasediole i s a
residue that_can be alte Jromihe.w|d-t nce, of__a B7-4 nucleic
o d ol ecut TRy T ElERald s foillas s REed R Mifindiinefoct 2 ori ng
the functi®nal actlhuhétiierdmibodiient, aniBdiged hecleiacidth@leduls 66ihe d&niibr glat ar e
non-essential and, therefore, anenable to substitution, can be identified
by one of or dF#sal 2k2I30i95 mase nugliectides indenash ané by biKdizesiupderstingeny

al i gnnent of f-am : fa.B0-4 fan i ni ng
resi dues that"%z?alplé'%ﬁlo{oy%gﬁlggg\%23@%&%%‘&@?&3&@?tk%gg@%gglgg? %%@H%a%?]ﬁ%m been
conserved, axe:In@re lhioker ymbodinehi, ehetrcieithrid inolecoin is Adear 3,59l Y00, apyt her
aspect of the_ inventio er3ins to nucleic acid npolecul es encodjng B7-4

proteins t hatz@o%@aﬁﬂovgﬁﬁn%“f)% 206 AeP. e PP pudeqiidesing!pngth o As ugest herein,

essential ;g ipe term “hybridizes under stringent conditions” is intended to describe conditions for

hybridization and washing under which nucleotide sequences at least 30%, 40%, 50%,
or 60% homologous to each other typically remain hybnidized to each other. Preferably,
the conditions are such that sequences at least about 70%, more preferably at least about
80%, even more preferably at least about 85% or 90% homologous to each other

25  typically remain hybridized to each other. Such stringent conditions are known to those
skilled in the art and can be found in Current Protocols in Molecular Biology, John
Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6. A preferred, non-limiting example of stringent
hybridization conditicns are hybridization in 6X sodium chloride/sodium citrate (SSC)
at about 45°C, followed by one or more washes in 0.2 X SSC, 0.1% SDS at 50-65°C.

30 Preferably, an isolated nucleic acid molecule of the invention that hybridizes under



30 for a B7-4 activity. Such B7-4 proteins differ in amno acid sequ%r?]c'\«@AR 2004
fromSEQ ID NO 2 or 4 yet retain an inherent B7-4 activity. An isol ated
nucl ei ¢ PAAHecul e encoding a 2 3 MAR 2004 WO 1 1/t 1586/ B9 1 |

/23256 -22 non-natural variant of a B7-4 pi[lot ein can be created by

i ntroduci ng one or nore nucleotide substi“tutions, additions or deletions
into the nucl eotide sequence of SEQID NO | or 3 such that one or nore

am no aci d subrrgenueandiions sudie s¢anssceor! @ 8P iNKAd aaBeorpspondo@gdtiraltys t he
encoded protein. Mitations n be introduced into SEQID NGO 1 or 5 3 by

st andar d tecf?ﬁf‘dﬁ’é@ “uglﬁt‘fﬁcﬁgmgc‘f'ﬁ, di rect ed nutagenesis and PCR-nedi at ed

nut agenesi s. Pref e afle) heef) 8 @htatali VR calHng” AdIfc SciBsiditdtid £R5s B18 Kragde at
one oOor nore non-essential am no acid residues. A "conservative am no acid

substi t ut i on"oriN .8 msolequle kdvingn turdeotide nequeoiecthatexicangén nguredpgaeachdes 4 h an
am no acid resid e hav siml ,de chajn. Fam|lies of i cid
resi dues Itaviara |W‘F5‘b rigl a‘é‘tleﬁéﬁ &@ Br?ZvB”‘H%‘@Pichﬁq‘&FQF?SﬁQHWWP §§§] ﬁﬁfS '

i ncl udi ng basj,g 3“@@"%@%?45&-&&@:1 By ,mdsmn%d uﬁfhg'aﬂ'tﬂﬁ DI@A%E%%&E) acidic
side chains (e.g., aspartic acid; glutamc acid), uncharged pol ar side

chains (e.g. poltryaphiems thas prad aginier cgangeam the pusleomctesc;r atrhncemiti seguences of
t yrosi ne, ne), nonpol ar side chains al ani.ne, Li ne,

| euci ne, i SO|a€€JEI TRy eﬁl‘%F‘i it a B?Pé&ﬂnoal %Fhée"eﬁétpﬂ' Smt"l‘i‘/ (ﬂﬂﬂﬁ)’nay
bet a- br anched, &} dgofd nl?dk(a?s. \thl gﬂ' ?Qﬂhﬂﬁdué’%‘ Hafifal IRAL CAEkiBR) ﬁ

aromati c side chal ns 15 phenyl al ani ne, tryptopha
hi sti di ne)d Tausal aleliovasiont caaltylammoreandt oh 1-2 86 ivaliemce im the Biclébtide
preferably repl aced m no acid residue fromthe sane side

th anot her
chain fam | y.sequeffﬁfﬁﬁwewey Such nugleetde vagationsiand seseling2mine#dd can be
i ntroduced r g:%mn arghnsﬁxls agpald thS&rarPﬁ{e treQflt d’%‘n@?uré‘l PG NGiBEANEN GG dShtD as

by saturatio enesis, and t 20 resultant nutants can be screened
for their abialtet the fionchibmal atmxwa@'d#(molmpmdﬁﬂtre%mMcmqptloﬁtinp im@ntion.

identify nutants that retain f ctl onal geij Vi t. Ffék Wi n enesi s,
he encoded. o By- 40 aAHGR S aRoane s vaibius Ot e B st
cell and ffe exfupché P&ﬁhatﬂﬁt in¥iskille@frtisBE wilt fidtHer 915;9&@&1@ (KR il cﬂﬁ;gﬁg flaped

usi ng assays avail ab in the art for assessing a B7-4 activity. 25
Accordingly, banmtrmedabspm@tatloﬂ inth eu¢lnatidetseauenpes; £gi. 06 SEQ IBUNOe or 3ci d

nol ecul es encodi n rotei.ng that cantain acj. d

Tost dues t hathry Hag RS i e e G Bpen G HF Bncerd o S7Put e
i nvention pera\gfifAdthe Fulctisha EGViRUSH £B T-4a3FbEinHop ekdrSle, rROREGHGbRIBToM
fusion proteins. Such nucleic acid ol ecules, conprising at least a first

30 nucl eot i déeasi@cgfemn@am@mhsgmaomam npmssemmal' poinpasst egiduasmayestatie
operati Veﬁ(}/ lll ri'ne sequence of SEQ ID NO: | or 3. A "non-essential” amino acid residue is a residue

that can be altered from the wild-type sequence of a B7-4 nucleic acid molecule (e.g.,
the sequence of SEQ ID NO: 1 or 3) without altering the functional activity of a B7-4
molecule. Exemplary residues which are non-essential and, therefore, amenable to
substitution, can be identified by one of ordinary skill in the art by performing an amino
25 acid alignment of B7 family members (or of B7-4 family members) and determining
residues that are not conserved. Such residues, because they have not been conserved,
are more likely amenable to substitution.
Accordingly, another aspect of the invention pertains to nucleic acid molecules
encoding B7-4 proteins that contain changes in amino acid residues that are not essential
30 for a B7-4 activity. Such B7-4 proteins differ in amino acid sequence from SEQ ID NO:

2 or 4 yet retain an inherent B7-4 activity. An isolated nucleic acid molecule encoding a



2 3 MAR 2004 W) ---,56 PCTIUS00123256 - 23 to a second nucleotide 23 MAR 2004
sequence oding a non- a B7-4 protein, polypeptide or peptide can be

pr epar ed gl’éﬁg(érd reconbi nant DNA techniques. In a prefPDTr”g%h’zn’(’

enbodi nent, a nutant B7-4 protein can be aggsayed for the ability to: 1)
costimulate (or inhibit the costinulation of, e.g., in soluble form the

proliferation X ef f ect.of ,f i ctivated T cells; 2) bind to
an anti - B7 antnloﬁongg%il él%ag%%tro }?f%ipﬁoggb(g%gb%%? %615?3 énrﬁr(?g“‘flﬂg 3%?%’?’8%? to the
nucl ei c aci d mutlectidesubemeashs)dddidort dpidelegbmSinASE hiddeide ARAéRce HEE

aspect of the invention pertains to isolated nucleic acid nolecules which

are anti sense NGvek et Hsuchithat pne o5 mgrecaming etidisubyititibns.agitioseer deleticrkant i de

sequence 10 which is conplenentary to a "sense" nucleic gcid _encoding a
ratern. g Mfckytfs BRTRe ERENE kR BipeRions er e ispeeed e ] Mot
cDNA ol ecyl e 304y staRER] @EABRGRS Ysukl aPdeldihifed SAHEIGEsis AR RN Med aN

anti sense nucleic acid can hydrogen bond to a sense nucleic acid. The

ant i sense nucmitzgeacsisi Braferdddy, coosepyative amanoyacidswstitenonsae Badéatomeiongnore
strand, or onlﬁ% to a aort.i on .thereof. I n one 15 enbodi, ... an antisense

. " nt n an
nucl ei ¢ aci d RBTERGPRYEIBRRTELT ef'o‘_ﬂ‘ac‘"bc’fﬁiaﬂbc ¥BYPL & SBlPS“L“HE’“ cotfieng
strand of a numiQOht dRiRPANERSRILE NGeshA vkymﬂmmh%cihﬁémaeq%r@% {aﬁ%?n"
refers to the region of the nucleotide sequence conprising codons I ch
are transl at estde ghain. Fannes af rohinoesidhesidues| havangaihdar selelvbalinsmte, bekhe
anti sense pucleic acid nolecul.e [s. anti,sense to a "nonpcodi ng regi on" of
the codindOst A& & e Hh g SR AR5 36 20 S5 HEME Wstidmab 2 gicm
"noncodi ng r egi4eRhai ey S ie acidNEluBmid K94 [ d : cQdi:
region that ar eegg%lﬁﬂe?rl‘sﬁsgfﬂgg aflgi%ut’aiﬁl(?lo aépg‘gﬁfélé,.ag.sgrgl:dggkar%%e%r"eggg{l@gas
5 and 3' unasraregicg, gbitangige,case, tiGearene, tyresicadiysiging), nammshla aileahsias (¢.g.,
encodi ng B7-4 ldiSC|§ai3d her.ein, .anti sen@e V@ucl ic acids of the invention
can be desi gnBPRECHIFHIGUTRS 10U RFRIOBTC, RATY AR mesHoRips. (R PEnphian),

pairing. The gahibaRfied SHELRIISs @S, dhriBBHiRE Waknd 34bIddBinE PAH : .t he
entire coding region of B7-4IHR€I%I, but more prefer abl };&ﬁ&sa?‘giﬁmga{.ae ifids

ol i gonucl édt i treg-whyresing, phenytddrgm spptophamhistidinp r Tiusra minesshatia) adiimgacd
Can be compl clfeRER™ & BT R egh R T IRReT eRPa S EnErdos BRMSParmS | o
of B7-4 mRNA sifecrdif ifgRiMge ol i gonucl eotide can be, for 30 exanple, about

5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An

anti sense nucl ei ¢ Adterhavvely.ne apethenrambmdirpem, etationssian be irdwddusidrgndrvelyi cal
synthesi s a”da%né” ahﬂg‘tRpgr? 814 a B7-4 coding sequence, such as by saturation mutagenesis, and the

20 resultant mutants can be screened for their ability to bind to DNA and/or activate
transcription, to identify mutants that retain functional activity. Following mutagenesis,
the encoded a B7-4 mutant protein can be expressed recombinantly in a host cell and the
functional activity of the mutant protein can be determined using assays available in the
art for assessing a B7-4 activity.

25 Accordingly, another aspect of the invention pertains to nucleic acid molecules
encoding B7-4 proteins that contain changes in amino acid residues that are not essential
for activity.

Yet another aspect of the invention pertains to isolated nucleic acid moiecules

encoding a B7-4 fusion proteins. Such nucleic acid molecules, comprising at least a first

30 nucleotide sequence encoding a B7-4 protein, polypeptide or peptide operatively linked



k"Onl/]a"6 - 24 PCT/uS{)0123256 enzymatic |igation reactions using 3 MAR 2004
procedures known in the art. For exanple, an antisense nucleic acid

(e.g., anYht¥Yé&tfse ol i gonucl eoti de) can be chemical ly syRCRASPHABASG usi ng
natural ly occurring nucl eotides or various nodi fi ed nucl eoti des desi gned
to increase the biological stability of tfie" nolecules or to increase the

physical stability of 5 the duplex formed between the antisense and sense
nucl ei ¢ aci ds'© %s%/fon ﬁH?)‘g?J‘FﬂerSﬁ'i‘ﬁ“S%lf'EOd’&étalr\?at # Pé< RIAwim@elyarptie or peptide,

substituted nugl Wéﬂeﬂ%ﬁd%?q angarH ﬁégpgms % dified nucleotides

whi ch can be used to genera |sense nuclefc acid include 5-

i uorouracil, S-br oﬂmalpmfeﬂred éﬁ'ﬂﬁﬁﬁlhrﬁérﬂwmﬁlaht B5~4lmﬁiewoaﬁlble assay@foa e by
xantine, 4- acet cytosine, 5-(carboxyh drox¥l met hyl ) uracil,
5- car boxymet hﬁﬂ im%gtﬁyq}r_lghlj;g thegostimnp@tipe o1, e.g., in soluble form) the proliferation

S- car boxymgt hyl agi mwafﬁﬁ%& aCtlvq{eHyL‘[j(l.’Geﬁlg,lr %g; ihd toba%ta%tl hyﬁ'%olﬁjghﬂ%or 3)

galactosquue05|ne I nosI eni ne

1- net hyl i nosi b@ad to 8 B2~ dnlgmdﬁyl guani ne, 2-met hyl adeni ne, 2 met hyl guani ne,
3-met hyl cytosine, 5- nethylcytosine, N6-adenine, 7-nethylguanine,

5- met hyl am nonet hyhﬁdd’eliwﬂl e mlhgwémqlﬁim I¢9¢0d218t$|7-6mﬂasmb described

bet a- D mannos;{tr q}éeom ne, car box

5- met hoxyur aci anou'f%ﬁ?eﬁ %Pikfé ']vg'bt rﬁegﬁw dg’ﬂ\h%’ nuc@f’ cAeiq melegyles which

acid (v), Wb%%ﬁﬁnﬂgthefﬁﬁuﬂﬁum%bﬂxsc" AL3E8 laaa,co@,ghkescaqw&@ha@se q8ence
met hyl - 2-t hi ouracil, 2-thiouracil, 4-thiouracil met hyl uracil, uracil -5-

oxyacet i c 18ci whichds P@mel@tr@manmoa@clstnss" wojeic acifl eneeding a(prptem e.g.,

5- et hyl - 2-t hj our.aci | nbo cil, (acp3)w,
and 2, 6-di ani nopﬂlFmﬁ%mryN t"g? ﬁéﬂm%g aﬁd Ofﬁgmgbr{? %%ﬁgge%ﬁ% 8\’15 ®hcid can be
pr _oduced bi ol agh léinleﬁ(ta?ﬂo% rARN@XRGRHSE. ONcOREih Iy, mir@nsmb(ﬁhclalc aBldGhgi C
acid has been subcloned in an antisense orientation (i.e., RNA transcri bed

from the i nsbﬂf‘iréﬁmmldépé serse diugleiclacide ThE anpisensa nusians acid earchr at ion to a

target nucl ei i.d_of lokere e rlbedfurthe in he .fol l.o
subsection) . %@%em i nse""nrﬁﬁ1 e??:’g é&ag%arn&uﬁ aly Eﬂ‘ 'OHH’\Féer?tf }g%f’"gre

typical |y tad n&rﬁb@d:ﬁxéﬂt@ an 2htideAsenuBlel] RE mBlec@ie Neimis@tle itdla Sd,otdthgsa%bn t d¥ahe
they hybridize with or bind to cellular nRNA ' _and/or genomic

encodi ng a B7edipg grasdpf paucisetideaspqianrs ecediagdiied silda tm toeding pesderdirpfers

e.g., by inhi B' IH: PE%Ona(?ﬂﬁg Bi} o(ﬁage ug(rl'r‘%lrcé) né)%{gﬁnllg%todgr%@ wl}xtﬁ ar@frl%r '1916% ' on

can be by conven nuc ity orma s

dupl ex, or, fahirexaidresiduésd IhARothé&raatbo@imenh tAOArt3EmE QueldiRl Ridmaletule is
nol ecule WhICh bi nds to DNA dupl exes, through 30 specific interactions in
the major gr oYVECHE 1? AcnORRIBING TERIPH0 ﬂmméiiéwae of 2 puglensids seguence

adni ni st r aj Oghcgﬁglg%lq St B fonCodif AaitRk Rtk 85 5:%hd BNE qLERENAIRR fank

i ncl ude direct
the coding region that are not translated into amino acids (i.e., also referred to as 5’ and

3' untranslated regions).
Given the coding strand sequences encoding B7-4 disclosed herein, antisense

nucleic acids of the invention can be designed according to the rules of Watson and

25 Cnck base pairing. The antisense nucleic acid molecule can be complementary to the
entire coding region of B7-4 mRNA, but more preferably is an oligonucleotide which is
antisense to only a portion of the coding or noncoding region of B7-4 mRNA. For
example, the antisense oligonucleotide can be complementary to the region surrounding
the translation start site of B7-4 mRNA. An antisense oligonucleotide can be, for

30 example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An

antisense nucleic acid of the invention can be constructed using chemical synthesis and



i Ni ' i ite. Alternat izvSeMR, 2004
WD E--1-4556 25 PCT/ USuo/ 232c6 injection 3-tf?efjl stsget erggt sel ectod cel ] =
anti sense MRPEILs@aci d nol ecul es can be nodi L6, for SysterRG@/USIN252%s
and then adnministered systenically. For géa”pdi fied such that they
adm ni strati on, gntlSenseeg?gsgugssaﬁ?Pgenéggxpressed on a sel ected cel
specifically bind to rec : ' i | ecul es to
sgrface, e.g., "W"?mmg\?ﬁqﬂ ’Eﬁ‘g?dﬁé'“?@@i’g?ﬁéd%ﬁc@c‘%‘ %ghgmn-gl?gr exmpizman gens.
i r anti bodi es whi ct \ > . Il's usin
'Flj'ﬁgt ;ﬁte |S S g nse AUEFRIEAUslei mhcrrb(eﬂ_trmmlrt]@mg @!;%ﬁui@fgfgﬁé)'cgﬁ f? dl&%q(llxl:%f}yasrysmhesizedg
- ' ev . .
the vectors dgggdi jherein. To achi ! , . t he
concentrations plf;é t%g'% glﬁf‘f'"g’éﬂ%g?q*?ﬂ‘lé@gzg‘@“gugg?lﬁzdﬁm{drég]ﬁ&ﬁe@ng‘ﬂgg irzogng
Dol 11 or pol LT e SRl bl oPB Aertlep ot jncianstine shysniabbbG ot
| 1l or po pr oot ¢ ho i ' i. a- anoneric
Ito ﬁe ant i seﬁge hedrrles fta'iled bM&ﬁnﬂﬁmﬁ%ﬁéngcﬁég{‘%ﬁc% %céaﬁ,gr]gf,d:}hﬁﬁjhog(ﬁbbpmi c
leic acid npl.ecule. An a-anoner , . . r t.o the
doubl e st st R4S o ke o ey I gl
usual O- un: ts,nu%féﬁggésr@gggcﬁll% ng(g ) BE4RIe thaarsisgnse meleseacidi tichide saci dI
1987) Nucleic Acids. Res. . 1o i i I noue et al.
L S, Btk i L o
1987) Nucl ei ¢ _Acji ds Res. : - ) . i ment
EI noue ot al. aﬁé‘ﬁ?ﬁ?%&és(cmyhm&yamf?glzmi)ascnlg ﬂ“?‘?’ﬁ%"zﬂ;ﬁg%&%ﬁeﬁﬁ- are
an ant i senee mishRlife 3thRlmfig L ANentLon 18 dihy§rownacittbess-B- capabl e of
catalytic RNA nol ecul’es w t oTuLT as an pRNA, to which they 20
cleaving a si Eyh@@s’ﬂqmmﬁlAmﬁrieﬁ's\%"%%eg‘zeﬁ@g&(’éﬁd'“’“ﬁgmﬁvmdmmb@mm |
onpl eggnt.ary region. o o2 A - be use
(descri bed i n%@Fﬁwigwae,@ewmmema&)mbwgﬁ:en@é‘é»é@r'ﬁﬁfgﬁ?nﬁfﬁn

i her eb
| yti 374 . A transcripts to ther ot
transt ati on of b CH O S b2y Raenind Sopebykimiametbsiuail 5

inGi neg i fas) ?9? he nucl eoti de
craence o ngmnmoimnmg?égﬂgﬁaﬁg?%faﬁﬂ I 68§y?§4§%§g%5}-D NO. | or 3). For
Zigﬁgrge ggdZTE'éé%xchg%Yma!hrbncahS}mbmdyufaeil,[yfﬁeﬂyﬁhfggnn%_:@%%ﬁ?@aé 4 ﬁlﬁf{lte?ﬂel n
. ’ ; of the active site is cor _ /
huc! 6ot rgengggﬁtgﬁsc'gﬁf%%g%&g‘?g‘é?v‘e\’?ﬂg‘?‘ﬂ"%f"?swzld@ﬁwunng:lsnﬁbm..thﬁ%g?séﬁ% 5.,
N To ran Aygrnatively. Brg eyl sl Bhedurach Sovaeaiomi ma
hgvil gi;?:zspé&f@ﬁﬂgﬁl‘:‘r\égﬁé&ﬁé&#@@m@w (VY SafethyiomiaoRadl, 395. cul es

. . - Iy - - 3
1993) Science 261:1411-1418. 2
See, ©.9-. BaaitBkyprbpyf m'qci19"%9‘%3?““’k,’‘?m‘*]f2\,/g-d1(zum'n0p)urine. Alternatively, the antisense
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nucleic acid can be produced biologically using an expression vector into which a
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from
the inserted nucleic acid will be of an antisense orientation to a target nucleic acid of

interest, described further in the following subsection).

The antisense nucleic acid molecules of the invention are typically administered
25 o a subject or generated i sity such that they hybridize with or bind to cellular mRNA"
and/or genomic DNA encoding a B7-4 protein to thereby inhibit expression of the
protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by
conventional nucleotide complementarity to form a stable duplex, or, for example, in the
case of an antisense nucleic acid molecule which binds to DNA duplexes, through
30 specific interactions in the major groove of the double helix. An example of a route of

administration of antisense nucleic acid molecules of the invention include direct



WO 01/ 14556 PCTI US00/ 23256 -26 Alternatively, B7-4 gene expression cza%Mﬂ%ml'
i nhi bited WO ¢angsti ng nucl eoti de sequences conplenentary to the

regul atory region of the B7-4 (e.g., the B7-4 promoter an&CofUS8tiaifcer s)
to formtriple helical structures that prevgnt transcription of the B7-4
gene in target cells. See generally, Helene, C (1991) Anticancer Drug
Des. 6(6):569 Bj8don hied ©3e sife, DlerMiivel VAL, AN N Y, Acad. Sci.

660: 27- 36; and‘g'\t%geetr’k'g'ﬂ' ('1992)e é’ivg&s%ﬁ'y%nmume ok mpipcules cyrelte rmodifibg r
enbodi ment, th “Aeiraicdetlts adithemaingiisletsd hstebha R’ §560L .4 AVENt i on can
be nodifi ed atad},ﬂmstp@se moi ety, sugar ni et y@Lr phogpﬁg’fgx%%fﬁhﬁ@ﬁhc

i nprove, e.g., the stabr FHGRseHYeqUlsscan bemodifiedssachfiak tHey sﬁéciﬁ&ﬂ% bind to
mol ecul e. For recepttpd 6 anti@c NG yii.bose phosphat e backbone of the

nucl ei ¢ acid nol ecul es cg% bepirjregl;%ﬂfolrneadsefecgtegﬁﬂé 5. pepdY diaking thevdrtisask ds

(see Hyrup B nggleigracid moL6)leBioqrpidiios akildaslisGi . Chenmi.stry 4 (1):
5-23). As usegﬁ@%gi i.g the ternms "pepti d(Ia nﬁgglqétpgﬂ g‘@?]sce'li?”r}émepmfﬁérer
to nucl eic aci i ¢4¢ 2ndisgnse nplaicricid melecilas vini o b ldeRUYS LIRSS

) X g t
phosphate baekdededFibt@RdBGES D seydopept i de backbone and on'ln§ lfehe
four natural nucl eobases 15@? gor%{l%?"ﬁ 1c R@"Hé“tﬁ“l”h’lfcmhbmimmf&ENAs has

been shown toa'&ISFWﬂﬂQipcwmecédtdr&onhWafsi‘Hi“qﬁg' DNA and RNA under
condi tions of | ow uié_ﬁni strength. The slynt heHsflplE a}'@%enwc!ﬁ'? godEiedeclsris be
per f or med usi%g St'anga BC%'BFq[&fEHE@Eméﬁd_rctmlslslylptrdiﬂaiersaremé?ér%ol s as

describedidn HyrupinBer Slotdd- upra® Perry-O Keefe et al. Proc.
Natl. Acad. Sci. 93 1f676-eg&’é.8§%1’M“ﬁ?nssﬂyﬂlemldemgleadhdfﬂnlimuii@ﬁi

can be used iinabhemapyitinGelaRGcR [ applications. For exanple, PNAs
can be used as aﬁti sense or anti grg%gag%en g&%f"erg:é’dfﬁ icacid pelecle forms
modul at i on of PGEHE deuQle-sarided hisyridsfwith Wﬁhamjym@uﬁiiﬂgvﬁﬂpggﬁrai{f@itgn or
translation gilg t_unc]’é l nhi biq[i ng replication. PNAs of Br7- "Auct tid
mol ecul es can - als 8" BeN§SEaPgs Tur prraligh 20 sachotr (Shulgkeet AR LOTIG NI A4 ONS
in a gene, (eRes.15:4525R81% ' cl.gnping); as artificial '
restrictign enzymes' V\/nenﬁﬁlggdin?%&ggrﬁ%%r?%ﬁlgEpolﬁﬁ%%caé’t%ﬁcmﬁei-o{ e.g.,
Si nucl eaSes "(W%?P@F'epu@@@ommamImmuas:cwcm%omPf:i—eg%frsf f.or DNA

e

sequenci Ng OLpi ipdl; 2 84, QN rup B. et al. (1996) supra;, 9’-30 Keef e
supra). In anglwegi? }gqn%gscﬁl‘gr@ﬂ%l?g ug et ‘E?CWgé'hﬁEﬁémeﬂlfSEmd}@F; g., to
[

enhance their 30IsitAbirotieY e ake) . .by . attaching lipophilic
iolkbihaiy B b ;

or ot her hel Pgr groups to PNA, b or et thpyigveatiomsras, or
by the use of'°?PF¥s reazyies araratalviedtNA qhiesciés 3it§ri%c?é%9§ac\ﬁ9it9 LhEg528

.capable of cleaving a single-stranded nucleic acid, such as an mRNA, to which they
20  havea complementary region. Thus, ribozymes (e.g., hammerhead ribozymes
(described in Haseloff and Gerlach (1988) Marure 334:585-59] )) can be used to
catalytically cleave B7-4 mRNA transcripts to thereby inhibit translation of B7-4
mMRNA. A ribozyme having specificity for a B7-4-encoding nucleic acid can be

designed based upon the nucleotide sequence of a B7-4 cDNA disclosed herein (ie

25 SEQIDNO:1 or 3). For example, a derivative of a Tetrahymena 1.-19 IVS RNA can be
constructed in which the nucleotide sequence of the active site is complementary to the
nucleotide sequence to be cleaved in a B7-4-encoding mRNA. See, e.g., Cechetal. U.S.
Patent No. 4,987,071; and Cech et al. U S, Patent No. 5 116,742. Alternatively, B7-4
mMRNA can be used 10 select a catalytic RNA having a specific ribonuclease activity

30

from a pool of RNA molecules. See, e.g., Bartel, D. and Szostak, ] W, (1993) Science
261:1411-1418.



-27 PCT/ US| H /23256 drug delivery known in the art. For exanple, PNA- D?\IAMAR 1004
chimeras of B7-4 nucleic acid nolecules can be generated which may

conmbi neWnel/ady@nt ageous properties of PNA and DNA. SucHP@uUsae2azséal | ow

DNA recognition enzynes, (e.g., RNAse H apnd DNA pol ynerases), to interact
with the DNA portion while the PNA portiofff would provide 5 high binding
affinity and specificity. PNA-DNA chineras can be |inked using |linkers of
appropriate | engt&l&erﬂaiw ar-4 geneequessibntcaadaeémlﬁbikéd*t@ targetibg nucléotidends

bet ween the nucl eobases, and or entailon (HyruP 1337(1996) supra). The
synt hesi s of*PRASESNKLM WPﬁ%‘P%Ys‘O regulagory regiti g1 e Risd 5.2 pthg WPERWCB

(1996) supr %@Bgcﬁ-}éﬂ@e@} %I\TR nf?llgle hefida %@nﬁ%@'tﬁ tHrévehfis Rgﬁpm)s%gcrr.(t%g B7.4

3357-63. For exa n can be esi Zed support

usi ng st andgensh ihh@@&h@ﬂl%ms%tg%&@lwm&&ecﬂe(ﬂ%ﬂ)MnﬂfhizceﬂTDF’:}ng@dﬁ(B)@@os' de
anal ogs, met hob%/i?t rityl)am no-5'-deoxy-thym di ne

phosphorém gﬂﬂéelenarc tes ali§ 2&3‘"& 3t vieadh SchS6PIA-3mand Mahst, Lehdl 392) DNA
(Mag, M et . C c Acid Res. 17: 5973-88). PNA nobnoners are
t hen coupl echﬁs%Y(S]]%?@)ﬂvdﬂgeiianner to produce a chineric molecule with a
5" PNA segnent a ra).

Al ternatively, CEIIQK'EI’I c nol ecu?lzlg&(ggﬁé EQE! @ﬁ%{ﬁé@nfl%ﬂ@éulesﬁ&f%ﬁgﬂrew
segnent andirveftioPdia bemdrﬁed(aPﬂicdfasemmdt(y,Hugat malety ¢righoSphatdhaehbeRitioc

Med. Chem Lett. 5: 1119-11124). |In other enbodi nents, the oligonucl eotide
may i ncl udeBPIRYE: GppBifcabiliy 1dizatien, %’§°b@¢k®d’é§h‘(@°lj°“13f 5pr exampde.i ng

the. col I'0moareav ol pgkihate ok BRI Fcype sPligRloerfps S HaRRIaT Y, "
Sci . US. 86g &%ﬁe@égﬁde ﬁaﬁﬂ@bhélﬂs@%e O;{B9§7a) (P996). Bibvig nichE Mbdichil. USA
84:648-652; PCT Publication No. W)8 98 10) or the bl"ood- brain barrier

“(see, e.g., ChemistyA (1da1-23h Ademmmms "peptulddiuciewracids” or "PNAs"

o somuc o1 Sl R B A Sl BB 3B
i ntercal ati pgkd88disSreplac&fby £ p&udog‘ﬁﬁ‘idé H38@bnFaRd Bhly Iﬁﬂbmr’n.'a’_’@.ga'l ﬁﬂc.gl):oba-gé’s

this end, the oligonucleotide ma e conjugated to anot her nol ecul e,
(e.qg., dSpemelrde;nddyHﬂ'led:enaalll:(ankbdnelogg’é}kahasrb@sxsshqwddoraj;loug“anSpeciﬁcansport

POt el ne. antyORrAIoR 8 DRABEFVA 186caeadieRs ol b iopigsuengBn b Ave %ﬁai s
B
t0, 1501 at edoiiNA, &g fert San Bk e U0 s n @i SRR e{@%@%&ﬁR as

wel | as pol ypeptide fragnents suita use as
WO 01/ 14556pie@idoliSt0dea& s in 3B/ rup B. et al. (1996) supra; Perry-O'Keefe et al. Proc. Natl.

Acad. Sci. 93: 14670-675.

20 PNAs of B7-4 nucleic acid molecules can be used in therapeutic and diagnostic
applications. For example, PNAs can be used as antisense or antigene agents for
sequence-specific modulation of gene expression by, for example, inducing transcription
or translation arrest or inhibiting replication. PNAs of B7-4 nucleic acid molecules can
also be used in the analysis of single base pair mutations in a gene, (e.g., by PNA-

25 directed PCR clamping); as 'artificial restriction enzymes' when used in combination
with other enzymes, (e.g., S1 nucleases (Hyrup B. (1996) supra)); or as probes or
primers for DNA sequencing or hybridization (Hyrup B. et al. (1996) supra; Perry-
O'Keefe supra).

In another embodiment, PNAs of B7-4 can be modified, (e.g., to enhance their

30 stability or cellular uptake), by attaching lipophilic or other helper groups to PNA, by

the formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of



to raise anti-B7-4 antibodies. I n one enbodi nent, native B7-4 protei ng 3% 1004
be isolated fromcells or tissue sources by an appropriate purification
schenme uswogngh&pdard protein purification techniques. | RPCHUSIIPIEISG

enbodi ment, B7-4 proteins are produced by reconbi nant DNA t echni ques.

Al ternative to reconbi nant expression, a -237-4 protein or 5 polypeptide

can be synthesized chem cally using standard peptide synthesis techni ques.

An "i sol at ed"drog délpery kn@e! inghoari hooexalyipdd, PN ACHIN A chinteraser B4 hadeit had eof

is substantially free of cellular terial or other contam natjng Fr ot ei ns

fromthe cel | MBlecules campe aeperated whi FeRLing dhervantggepug prppegiesial FNAd, or

substanti al I y,f4r fr lcak b . Qr eANG

chenically synt h@gﬁ'zesgml ‘?ﬂg{%ﬁglﬁ‘é’?%ﬁ% é‘%ﬁ} 's%%éarﬁ'gﬁ’>(/&?l’ ee %Fﬁcﬁaﬁ%lqér
materi al " i ncpdlgasrasesk paiméraanatinthe BINA pprimheivhiid the BNAChortibmeopldghredide | S
separated from cell ul ar_conponents of the cells fromwhich it is isolated

or reconb? nalgh Pindingpibrgy andrsperiBeignbliAneNe, chimeras sapbedinked ssipediakers af | y

free of cellyl material to i ngl: rations 7 tel avi ng

| o han' aboirPrsR oA seitelE ere B SRR P 1 oo o S RIS RUn Y 0%,
herein as a "mRRoBi¥esahl deieRb@Ire{HYp B1E 998) Qppdi  f RieaPhifiedi £6SPNADN AbOUL
20% of non-B7-4 protein, still nore preferably |less than about 10% of

non- B7- 4 pr ot&imeragean beoeer fopped e dastrybadds HywrpmB- 986k sugog sshEipy P 4. et al.
protein. \We 734 protein i j |y..actjv i.on_ thereof is
reconbi nant | 15%6;3)({5;6{:%.: ,C'lgf fs‘szgkls—a‘ %@?%f:%qrfxgﬁgls‘:t gr@tﬁ?‘gfg'??n arngbé of

cul ture megli Whthesied orfalkdlidrsappirelising sta@dd & pestbBoragidite ddaplipetemistd%ndnor e
preferably |ess than about 10% and nmost 20 preferably |ess than about 5%
of the vol umemedifiediaugleasidsianalppe gaaf {bmetiatitshenings -deenysthymidieg |y free
of chem cal precursors.or her chem cal s". pnclu r | of, ,B7-4
protein in V\A‘ﬁh@ ﬁpth %m%ftg’tcg‘ﬁ tr'?e flssedsagﬁam@reg‘?eee& t ?g&%cﬁg%ﬁ%ale%%??yﬁ@?% I\(d)‘r'c"[

ot her chem cadls(1980)Nuctdi€AEia\Reb Mg 59T8-88)e PNA HMRSHRrre tHaf cPifiédEina. | N one -
enbodi ment, the | anguage "substantially free of chem cal precursors or

ot her chemni caiftepwisegnaner pradyse ashiraeniomnelegple pattua & Fai A pegmeay atha 3'dNAL han
about 30%{b [ | l.ca r I S - B7- em cal s,
more prof b abrgmtutBIREL, g (19987 ER, DURFHSEh e finele Hificufts SR §

chem cal s, stgyhihesiddewith &5eDHRAls¢ginensant o PRROsEg mkal/(Petinei IC.4. erul 29T HOr S
or non-B7-4 chem cals, and nost preferably |ess than about 5% chem cal
precursors orBiaeigapr Med Rbgmchats 5: BbI9%hd@Rer aspect of the invention

e S 00! e R AR e LRI e o T oo
2004 WO ( 11/ 1s4bhas RoTidedIeQE, 1825 etiR® ham otlh eqcepmpasf ievhedl oembons faeititating he
protein C%m rlir:n(ggorE Qc?os%nt?menc?ellan?finqbr%agtjsgg,%?g.? {etss;'r%g(%r et al. (1989) Proc. Nail. Acad.
Sci. US. 86:6553-6556; Lemaitre et al. (1987) Proc. Natl. Acad Sci. USA 84:648-652;
PCT Publication No. W088/09810) or the blood-brain barrier (see, e.p., PCT Publication
No. W089/10134). In addition, oligonucleotides can be modified with hybridization-
triggered cleavage agents (See, e.g., Krol et al. (1988) Bio-Techniques 6:958-976) or
25  intercalating agents. (See, e.g., Zon (1988) Pharm. Res. 5:539-549). To this end, the
oligonucleotide may be conjugated to another molecule, (e.g., 2 peptide, hybndization

triggered cross-linking agent, transport agent, or hybridization-triggered cleavage agent).

[I1. Isolated B7-4 Proteins and Anti-B7-4 Antibodies

30 One aspect of the invention pertains to isolated B7-4 proteins, and biologically

active portions thereof, as well as polypeptide fragments suitable for use as immunogens
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ID NGO 2 or 4. In other enbodi nents, the protein has at |east 50% at
| east 60 % amno acid identity, nore preferably 70% am n ntity,
nmore pref¥PEB¥{1¥y*80% and even nore preferably, 90% or é;g—gﬁ%'ﬁ'()”gg
identity with the am no acid sequence showy_5 in SEQID NGO 2 or 4. In
ot her enbodi nents, the inventi on pr ovi des Tsolated portions of a B7-4
protein. B7-4 rotel S conpris sign sequence, Bg‘g an . IgV?ﬂe 1n%jland
an |1 gC domai n'® ‘FHE ani;jBysd pn tf"én R On5F < IMERNRIY e B S SHRINST 528 A
acids 1-18. T R M}g o]
acids i-18. Tﬂgmseege Oﬁ%&?ﬂ@%ﬁﬁ%@ Egphge;!%lﬁc}istﬁog\%n froér%rla c}ut amxéralg)Elrp
acids 19-134 gmd‘;dahenlt@:‘b(ndoasil In anf)m&&@bdalmmmm prattioparefpradncalhout am no
acids 19-134. The 1gC domain of SEQ ID NO 2 is shown from abqut am no
aci ds 135- 227resARbinaat PYA eehmayeso "SE@‘Y@ONEPOA“IP'&”%HWSf%m% ah Bt ™A no

aci ds 135-227
NOI 2 corrprlgseg(’lé @F\égaﬁgg%@ﬂ%ﬁﬁ% l:%qum;lp%sﬁga%w h?)é %tﬂcfg fgggf ?S'The
B7-4 15 pol ypepti dﬁne'mméd"fdreﬂudﬁdeE@télDoNE}oPogG@MprattSs&SpoalidrrEhe&ﬂé'ribrane

domai n shown from about am no acids 239-259 of SEQ ID NO 4 and a
cytopl asmi ¢ dessiantialiolkee offqellniaaaisriakern alksr seniaminaspe pweeinT frapdhs esive 4.

The inventi 82 %u%ts(pt?r?? rantw ic §1heq37sg H)l?é glg&rﬁ%docjr sﬁc?s?é&glﬁ%hﬁﬁ)ﬂ%m CReLal

forms can aral'Ty occurri ng, can be

engi neer ed angree@iord @r 6LEPERHEcale wHen c}ﬁmwntyrsgﬁmbmﬁdamdmmg@f a B7-4
protein. Exenplary B7-4 extracellular domains conprise from about anino

aci ds 19- 288 cﬂUbSE@lé[lb frae of cellwlapnatenath ingiuden prepagions,of Bicbpiotsa in whishi n
o Blhe Po\B RS SR Loy bl BiloRed OPRke . fifs S RA Y ROR L G o

e.g., the Ig I NS not -t rane a cytop asm c

domai ns of a Réorbid@hippRiduedl. (18 ofle embddiienh thatlatiitaged' sabstatially Tide bd am no
acid 238 of SEQ I D NG 4) or fromabout am no acid 19 to am no acid

of SEQ 1D. Nelluar ngiteialginchidey peparptians o B bproten hﬁ/lrmlci‘p‘ B gkauh 39%c£l>nde
pepti des conprisin n C | f y, wQr
derived from fhﬁe ag%“ﬁ? a(%l1 a}d rﬁ%ﬁngéﬁo? gfﬁ?ﬁﬁké!f?éiﬁg;r%t“é’?g"%&ﬂ. %ﬁ In 9]Ijtide
| ess am nqQsaci@dse profenatili tess LHah ab&NQ0% & hod-Ht-opedteis, suﬂn-dora(ﬂra‘xﬂablyi lessalhan

| east one activity of a B7-4 protein. Typically,  biaql o caII h?
portions nﬁ‘?qt% 0% fowenily-Hpraien; and \Mlqshpﬁe’?tééé‘?ssg‘l"r% QU3 BB 4 he

Br-4 prot ein. Pé %ﬁ%‘i@hhénétehﬁl?b?&% M@a%w%gééé#ﬁﬁrfﬁsj Hégs&%gé"a%@

-30 active poftion of foteln can be a pol ypeptide which is,
exanmpl e, at | paslliced)it is 250 pleferatil) Qubsizntiall Y€ off cultoreenahumoi. eciudiord rnedlurn
ength. represents less than about 20%, more preferably less than about 10%, and most

20 preferably less than about 5% of the volume of the protein preparation.

The language "substantially free of chemical précursors or other chemicals"
includes preparations of B7-4 protein in which the protein is separated from chemical
precursors or other chemicals which are involved in the synthesis of the protein. In one
embodiment, the language "substantially free of chemical precursors or other chemicals”

25 includes preparations of B7-4 protein having less than about 30% (by dry weight) of
chemical precursors or non-B7-4 chemicals, more preferably less than about 20%
chemical precursors or non-B7-4 chemicals, still more preferably less than about 10%
chemical precursors or non-B7-4 chemicals, and most preferably less than about 5%
chemical precursors or non-B7-4 chemicals.

30 Another aspect of the invention pertains to isolated B7-4 proteins. Preferably,

the B7-4 proteins comprise the amino acid sequence encoded by SEQ ID NO:1 or 3. In



To deternine the percent identity of two amino acid sequences or of twd3 MAR 2004
nucl eic acid sequences, the sequences are aligned for optinmal conparison

pur poses VEO.'¢1455aps 5 can be introduced in one or both HTHW2EE and a
second am no acid or nucleic acid sequence, for optimal alignnment and

non- honol ogous sequences can be disregardeg'for conpari son purposes). In

a preferred enbodi nent, the I ength of a reference sequence aligned for
conpari son p&“ﬁ&éﬁ’qf@e&temwe@ﬂ% Pitean 6PTHBNISES e Jraing peidGeguenes o SEQ

preferably at % n f I %, , a eyen.nore
preferably at[dllgéfgé’g? ) %5%1%589?603?9@8‘% %El%ﬁ%ﬁ ear%g?%glt %(?gt%éeaggﬁfoer"@%%o
sequence. ThescleigemtitgSmate préfRFabBSTING Bt RABIdEARN SmarehrtBRABIYCIR AL @vand
when a position in one sequence is occupied by the same residue as the

cor r espondi ngngréSireferahly, A0% s 95 4vening agpdédrndily wiibithe arhipo poidsequeess down

i dentical at .t i-ti.on., The percent identity between two sequences,
t her ef ore,éi Sm;é%hjﬁ:gf\'!d r% °c5f4‘t he nunber of identical positions shared by

two sequences 15 (Ih.ogher effbb@igithist the mvénBén 'Fféeme'g 03| atdA0Sorti briARF 4 1B Bproffei R
positions x 100). The percent identity between the two sequences Is a
function of the4mtbios cohpiistertigraheqperyiet ansran IgNadosrhibgnd arhigCslomasncBs:;

t aki ng int t th d the | ength @Qf h . which
nosd To be i ATBTERtE St Soot ISP B RRawE P Tinh @oias- S qhbnked Rawe oq
herei n am no ofEHEPIPNOW ¢ HoSndfnabduti SR trotatidsi1S1 £ aHMVemiPo e @ epaci d

or nucleic acid "honol ogy". 20 The conparison of sequences and
det er mi nat® oNQ£ ip ehaventromdibnul aming etide d A- 3kand gedg¥rivewmicaf SE@ ID NO:4 is

acconpl i shed using a nmat henmatic l.ggrith Ln a pr _enbodi ment ,
he por cent  ISIGHEMER BEAABIATES AT 118 TF IES Lmant S Lo RRART col ng
the GAP progrigih hbodt Bfifdeidof HvBrand aekadeiohayiebf SEh $DN0:4 is shown from
http://ww. gcg.com. using either a Blosum 62 matrix or a PAMR50 matri X,

and a gap weiaghut apfind 8¢idd 4j5-227. D hydropdilicgatl of the Biél exenmpliigdhn GBQJR  of

1, 2, 3, 4, 6. | t h f nbodi m f t

Cdent ity bet 2R ST Bt PHG B aBhee GO taur P AP Hed A28y TORE chp

program i pst %g%ici&&gé@wt@memcmﬂawﬁicb@ FiSesaul trdhsinBmbf a\do 8id - SEOW .
na. matr

usi ng a NWBga ix and a gap wei ght of 40, 50, 60, 70, or 80 and
a length weifIO Oglsg@.l

Tftm alpgut gmirgo acids 29-59 Othendueyteniasmie damaimdhpivot ei n
sequences of &h [ nt 1n I f er be wused as a "query
sequence" to ftf)"é’??@?u%ggnﬁsoe%rl%ejggg%iﬂr?ggg&lylltqtc}'{]at abases to, for exanple, 2

3 MAR 2004 WO 01/ IARSAventoh Hithkd pettahto s@libledemis dfyB 04 BadteihanSucy foRiERAS
or rel ated sequences. Such searches can be perfornmed using the NBLAST and
XBLAST pr ogr &¢gra{walhsesHTNgD§-2ops AopadnFEQ & N2 of cagdg)engineergghand @no| |

2151 403- 190 %Ioiér\%lr;sp}écé? 2 ngacl?mﬂgrc&%ifm Q?A%?&fe%r @Qm\ﬁw Bt7bleextracellular
domains comprise from about arnino acids 19-238 of SEQ ID NO:4.

In one embodiment, the extracellular domain of a B7-4 polypeptide comprises
the mature form of a B7-4 polypeptide, e.g., the IgV and 1gC domains, but not the
transmembrane and cytoplasmic domains of a B7-4 polypeptide (e.g., from about amino

25 acid 19 to amino acid 238 of SEQ ID NO: 4) or from about amino acid 19 to amino acid
245 of SEQ. ID. NO: 2.

Biologically active portions of a B7-4 protein include peptides comprising amino
acid sequences sufficiently homologous 1o or derived from the amino acid sequence of
the B7-4 protein, which include less amino acids than the full length B7-4 proteins, and

30 exhibit at least one activity of a B7-4 protein. Typically, biologically active portions

comprise a domain or motif with at least one activity of the B7-4 protein. A biclogically




NBLAST program score = 100, wordlength = 12 to obtain nucleotide 73 MAR 2004
sequences 5 honol ogous to B7-4 nucleic acid nol ecul es of the invention.

BLAST proweim/is®ar ches can be perforned with the XBLAST pEBgs@EmMiI2zNcore =

50, wordlength = 3 to obtain amno acid sequences honol ogous to B7-4

protein nol ecul es of the invention. To obilain gapped alignnments for

conpari son purposes, Gapped BLAST can be utilized as described in

Al tschul et abctive(pdbRbA)ofMIBEA-€ bmtdla icals b&e poly Ba{tié)wBEBR; 34 @xampB il 16kt 10,
utilizing BLAST and Gapged BLAST prograns, the default paraneters of the
respective ptdgiPahl, (160,200 oxpossImERcMBlinETE an be used. For exanpl e,
the nucl eotide seguences. t he L hvent.i re.anal yzed usin he def aul t
Bl st i x 1- 3 3 ERegnp® heafoepMERGYT nYE MBI EB0aME! Bl BB LRl

1. The am no aGd Qeq%@ﬁbé?,ﬂﬁ@&qﬂéndebﬂre_dli@ﬂ@fo&@ﬁtiﬁ%ﬁf@nﬁd&ﬁk&?ﬁﬂpﬂﬁs@g%ﬁ Bbs
default settings: the Blosun62 matrix with gap 15 penalties set af
exi stence 11 cancbegrtredisedin dne csdethaftafinsy andva secwid amhinp atid. qgoucleittagid

o o e T TR B e S A
pol ypepti d e 0@2@%{;&? gylgo%i(s){f' KBS frlfefred PRLER MEnP lVPSIIA LIS aefé@ng@s%q&ence

pol ypepti de ypeptide having an am no acid sequence

cor r espondi ngaltgme@Ter4opphypapughses istag teastS 050, 'preforably-at 1eatt 486 ympept | de”
refers to a pol ypeptide haying an am nqg. acj d sequence correspondi 0 a
protein whi chp’iege”ﬁ:& aéﬁﬁé?&ﬁt?@ﬂl@’ﬁé’h"&%ﬁ'&&éﬁ’@g({%ﬁ/gaBg-eﬂe‘b‘i“ché?rﬁ‘g?@ﬁyg‘?‘, a
protein whhChieadir08 Bh0) 600k bPMe &z uBer de RIBHALY AN reliBudlen | ved
fromthe égneleggrls?g%d{s??”egﬁﬂ oréa%fgsm Wthin a SBe§-4C uston !plrlot ein the
B7- 4 pol ypept ¢ddeespaniingogastmppo ae then alnpased @nd vilemta pnitioh ia oBY seupniaetiei n. | n

a preferred enbodjnent, a B7-4 fusion protein conprises 25 at |east one
bi ol ogi cal | y 2€HPiIge bydhea 2681 revdus asﬁ%ﬁ%%%%% Rosifion ig thegther-seqyqnge.4pen

domain of a - Wy (L. hi fsi i; :
Coper at tvel y TR ieticalund B Phe RO dbmily et BT o sequences.

and t he non- Biherefqre] iy pdynictide ofithe nhiobedof iderfticahgositans elzeréd by hes seqlibrgces

non- B7-4 pol ypeptide can be fused to the N-termnus or C-ternm nus of the
B7- 4 pol yééptﬁ-&e.ﬁ’ %“F‘éf g?%‘ﬂﬁ‘l"_é:,al P‘l’f’“&ﬁﬂé/ t%‘ﬁb%ﬁf”%ﬁﬂf{ﬂ%ﬁﬁ"?- ERRTSRDEEIHY i s
a GST-B7-4 megheten dbth@RbRlesidh i Shhd RemB-of idBRIRA hoSBBHENRS B €

fused to the Ctermnus of the 2 3 MAR 2004 WO 01/115- 15(pi PCTI USCQO 23256
- 32 GST sequdéeceguenteas, @aking irgo aerinodihamumper dfegapsisind thedengthioh each gapBrhidh

e o APl e o Bl TR AL B
(1959, 7% o S dS0GIg Raui 10CPbc sentnsog

20 The comparison of sequences and determination of percent identity between two
sequences can be accomplished using a mathematical algorithm. In a preferred
embodiment, the percent identity between two amino acid sequences is determined using
the GAP program in the GCG software package (available at http://www.gcg.com).
using either a Blosum 62 matrix or a PAM250 matrix, and a gap weight of 16, 14, 12.

25 10,8, 6, or 4 and a length weightof 1, 2, 3, 4, 5, or 6. In yet another preferred
embodiment, the percent identity between two nucleotide sequences is determined using
the GAP program in the GCG software package (available at http://www.gcg.com),
using a NWSgapdna.CMP matrix and a gap weight of 40, 50, 60, 70, or 80 and a length
weightof 1,2, 3,4, 5, or 6.

30 The nucleic acid and protein sequences of the present invention can further be

used as a "query sequence” to perform a search against public databases to, for example,



5 epitope tag. Such fusion proteins can facilitate the purification o? 3aMAR 2004
reconbi nant B7-4 nenber. A B7-4 fusion protein can be produced by

r econbi nawo teRpisessi on of a nucl eoti de sequence encodi ngP@/EEEE2Spept | de
having B74 activity and a nucl eoti de sequence encodi ng second peptide
corresponding to a noiety that alters the3sol ubil i ty, 10 affinity,

stability or valency of the first peptide, for exanple, an immunoglobulin
const ant r egidentifiPotatefaablyymerhbers br rekttedregtdmtes. cSurdi ssarshasfcan bp perférord of

h f B7-4 | i .9, . i f i i id 1-235
or 10- 238 ( a6 DR ot bAsTeffestmS Gsdurme ) 6F Alabub EcpledlSB5hown
0 SEQ 1D NO g} B 515 48410, GISART hokIFRBisPHbRSan BEbLYGRR Huggl! S The

second pepti can ‘i nclude an i nmunog l'Tn consta regi on,

exanpl e, a huBDASY lpreteaa] stom = 0y} wiadiandih Eel2go obtdienduldagide séddénasd CH3
regions of human 1gCyl, or human_ | gCy4, see e.g., .Capon et al. US patent
5,116, 964, 5,/HE®IoEeEs o B7-4muckhomcihmolepdes pldbe Invsadem B bASH prueigisearehes
reference). A.resulting.B74-. | 0N rotein .t a tered,B7-4
sol ubi lity, EPREF Héf%e{f’gflrﬁ‘i ‘Pegﬂgalbqﬁf{’?gg"ﬁ’g/%é’gva ér‘flé{/M%ilgﬂé._ Y EORE Lber

of binding sidffo AiddRbh@s BEMolTRbaCI| B)-4 BRsleii@yolkditdsAsiR mbaurhf iTei ency
of 20 protein purification. Fusion proteins and peptides produced by

recombi nant tobtampapped aligrayenbefos eomparsdn anbosesoCapred BlrAbT gambecutilized af
cells and nedj um.cont aj ni.ng the tein. or. tide, ../ rLnatiyely, the
protein or p f‘ir%g%‘shﬁguegta&r ﬁgéﬂcfg‘f%ﬁfgg’#?ﬁf'lﬁ?QA%éﬁ'y@%eﬁgx
harvest edp | Mﬁmgingrﬁimlemm Qhfped BLS@Ta%I%Qrm%, 2R defm! Jarhinetdry Bf h@lréspective

i ncl udes host cells, nedia and ot her byproducts. Suitable nmedia for cell
culture are wwebgraksntenn, KBLAISE 0@ N3 AP btasibe wsed] Foe pramfde, thamudeotide ol at ed

fromcell culture nmedia, host cells, or bath  usin echni ques _known in
the art for PHEPEIAG BraTIE it visbHes doee it B8 A T ol B ng
host cell's angnfléd dehnkiRtbrtetl INHARRANAGRT | FRS afirfd ANPWMIuérted HEhAT T .
Particularly preferred B7-4 I g fusion proteins include the extracellular

domai n  port iinyenten ware anblyged ey ithe defeult destingsy thé Bloshoméd mapix witbgapl ed to
an i nmuno %obul i,n 30 constanﬁ region. . Thle i nogl obul i n 1§00 tant region
Ty cont alh GERBLTSSERUETTERT | bAR SHFBIon o RREQT By aP e R i ERY or
activity inherent The ifeRiisn AsoprRviled 87\ Hherd 65RsBR b0 129354 trereds a

i mmunogl obul'in structure. For exanple, DNA encoding the extracellular
portion of a BB¥ chipetigpwptin'de "Esipnmsoleni” wemprisesENA/ 4 pebwepidetaperativelye,

G2 211 O ngdions, Bl IBR LSRN P8 oNRUADTL o B Bl S
protein of thg dnfiNeaid SqubsceRondioasinBYo Byanshaytptide, whereas a "non-B7-4
20 polypeptide" refers to a polypeptide having an amino acid sequence corresponding o a
protein which is not substantially homologous to the B7-4 protein, e.g., a protein which
is different from the B7-4 protein and which is derived from the same or a different
organism. Within a B7-4 fusion prolein the B7-4 polypeptide can correspond to all or a
portion of a B7-4 protein. In a preferred embodiment, a B7-4 fusion protein comprises
25  at least one biologically active portion of a B7-4 protein, e.g., an extracellular domain of
a B7-4 protein. Within the fusion protein, the term "operatively linked” is intended to
indicate that the B7-4 polypeptide and the non-B7-4 polypeptide are fused in-frame to
each other. The non-B7-4 polypeptide can be fused to the N-terminus or C-terminus of
the B7-4 polypeptide.
30 For example, in one embodiment, the fusion protein is a GST-B7-4 member

fusion protein in which the B7-4 member sequences are fused to the C-terminus of the



reconmbi nant DNA techni ques. For exanple, DNA fragnents coding for t hel 3 MAR 2004
different polypeptide sequences are ligated together in-frame in

accor danceomitihsssonvent i onal techni ques, for exanpl e enplroyiusgui23236

bl unt - ended or stagger-ended termni for ligation, restriction enzyne
digestion to provide for appropriate term¥ filling-in of cohesive 10

ends as appropriate, alkaline phosphatase treatnent to avoid undesirable
joining, and GEfzyqudnices. | Ingabihenembodiman! he fussbgdieieRta B 1-H ettt qgagene

can be synt heS| zed by conventional techniques including autonmated DNA

synt hesi zer s. UMOPATPI&in ipethich el - ‘émsmbf:ﬁ mugidodide sfqugraed's insempintasvecan be

d out h | t
o honge bet Hefds BEEPAILR VBT (oMLAED FLE din@Bony fecks Dok TS sisht | v
be anneal ed amngl the B4 ifeirdr Eéau&?c@%«’étfﬁfseax&hhﬁﬂ%%snm% Elglﬁ%@gﬁnﬁ ee, for
u

exanple, Current Protocols in Ml ecular Biology, eds. Aus John
Wliey & ShnsepitpO Mg, Swhémr@rpromwaemrlem|tbmputefmanmommmﬁmmmdsahl y

avai |l abl e t hat | ready encode a fusion noiety (e.g., a GST pol ypeptide or
an HA epitope"t'd 8 A 87-4 encoding nucleic acid can be cloned into such

an expressi on VecthBﬁMmlgmﬁ%n%m%nfﬁé?r%cﬁ@bfg cSIn)élrlaﬁt J[né piedy opaframe to

the B7-4 protein. In another sl on Inirs a B7-4
protein cont aiualaogdasedmb&rmico@)ngua ﬁsstga;aldes}mqugm atlvity and\r higdléBLdYS. | N
certain host cells lian host cells) lor essi on and/ or

secretion of %?“ed’cﬁéﬂc%’énﬂ KEPRLREPHIE ﬁ?"EﬁE@‘PP%‘OO? mgietbaialigrsdhosdubiliphal
sequence. @5 a-fﬁ:%tyBé abill rﬁ%&gﬂeﬁ) f?h@@rs{)éﬁl} d S X)&ﬁ-h%lé)'&n? un%%lPQlﬁorporat ed

into pharnaceutlca ositions an 0 a su W VI VO

Use of B7-4 foosstam regfoﬂt @rdffSrabB!ylhbeiru%ﬁtlﬂe dohﬁ&@lb@dbbﬂﬁth'oﬁﬁe%’f atHe4
treat nent of i rmunol ogi cal di sorders, oi nmune di seases or in the
case of trandil¥sPUds %/Bﬁ"é‘@&’/@fmt"ﬁéc'ﬂ%‘dluefsds?@mf 19r58dafier ciavageeof the

i nvention can;hg %@ﬁ%ﬁﬂf‘m@ﬂ%ﬁ@s égmr?ﬁ @ﬁbcﬁ) RCLA au@?;s‘éuﬁ{é enppdéo x?mfz'at

a subject, to s and in screening assa

nol ecul es vx/machvatednmdallt Tllibasacaicbps@oﬂwamnﬁélu&?mﬂ:mmhﬂibgaoblﬁhéndtma{gdon2 3
MAR 2004 WO 0| JI-556 PCT/USQ ) 123256 - 34 Preferably, a B7-4 chinmeric or

fusi on pr b eiffr ¥amee qWGﬁmwupw@ﬁc@mm(e &t @n(bmgd CH2 endChidrregiDhin

t ech t f di ff {
ol ypent | de SOHUEARECE 8 DYiga (T e o PAD £ kS PR biashle & SBP 7AS
conventional s @RISHIRShe filkd, 1@86?;53?5!&1 péi‘etﬁ@'r@%'ré?ﬂe)blﬁmsuﬁg?994ofg fusion

st agger - ended 5 fermni for ligation, restiiction enzyne drgestion to
provi de for apqnpmpnajahaetaéucmdrﬁ’M sdilubnlhryngmdmgﬁfﬁnmheabueyem:tzisr adency (i.e.,

appropri ate, t tlz #L?I‘l‘l er of% f 1}13 h&%e?%&alfagﬁap}e%g}ecule) ancP may increase the efficiency of

20  protein purification. Fusion proteins and peptides produced by recombinant techniques
may be secreted and isolated from a mixture of cells and medium containing the protein
or peptide. Alternatively, the protein or peptide may be retained cytoplasmically and the
cells harvested, lysed and the protein isolated. A cell culture typically includes host
cells, media and other byproducts. Suitabie media for cell culture are well known in the

25 art. Protein and peptides can be isolated from cell culture media, host cells, or both
using techniques known in the art for purifying proteins and peptides. Techniques for
transfecting host cells and purifying proteins and peptides are known in the art.

Particularly preferred B7-4 Ig fusion proteins include the extracellular domain

portion or variable region-like domain of a human B7-4 coupled to an immunoglobulin

30 constant region. The immunoglobulin constant region may contain genetic

modifications which reduce or eliminate effector activity inherent in the



undesirabl e joining, and enzymatic ligation. In another enbodi ment, 2hMAR 2004
fusion gene can be synthesized by conventional techniques including

aut omat edwidNA,ayat hesi zers.  Alternatively, PCR anplificapComseh2igene
fragnents can be carried out using anchor 10 priners which give rise to
conpl ementary overhangs between two consecifti ve gene fragnents which can
subsequent|ly be anneal ed and reanplified to generate a chineric gene
sequence (seeiminQhio@¥iI sruclisd. IR exdngle oM Asencodivp e ebiiradellBlap porgipn ofsls.
Ausubel et at. John WIley & Sons: 1992). Myreover, nmany expression

vectors are cBﬁﬁ’eﬁ"&YmPIUyle carvbg JosH &0 PNt enspdias dlye Rk G&12and (i brreiss of y

i.d d I d b I d
i 0 Such an BpRb RS Toee g Al  r B PO EsRG o £ 8 VNGBS

in-frame to t§e,BfsA protein. The present invention also pertains to
variants of the Br7-4 proteins which function as either 137-4 agonists

(m nmetics)Sor as BPrecferabiyagBﬁMsﬁxsonthdianfSw(brﬁvmtien Braducpd by stamdaréan be
generated by nutagenesis i screte poj tation ion of a
90574 pr of comReaLBNA e G duehe  romplto DB Bois e fos dBSF el |y
the sane, ERdr iRFTane ih 26D rdhcd BRh REAHAAbAY
occurring forﬁ?%?éﬁmg%c%&k?ég’?& éa(Péﬁotgéantrzigom St of a % 4 proteln can

i nhi bit one Ofecl‘mqeesofOrtehanglretetmpidyluegsblmit -dnked oadtaggat-knded omroumirfongdiionm of

the B7-4 protein by, for exanp npet.itivel y nodul ati | 1.ul ar
activity of afﬂBWC&OpPB%}@%d‘gqﬁWe% to E’Sé’é’Ffﬁ?’éPBfO&F‘éﬁl‘E@P“‘e ’pg'ét'gc’ Seheie

elicited By ! LeRLIGRbopRall 53.E%ﬁlg¥,§5%ﬂﬂ§&%seqieahhmtk@QVJ.aJﬁﬁ&es%le JoifRgGing

enbodi ment, treatne a variant having a subset of the
bi ol ogi cal acthainiaiedigafior. hia anather exhbogdirnet he fusgprf genencaf be dysthepzed B N has

fewer side effects in a subject | ative t treatment with the n
occurring for RoweEntional E?Fh’A‘qB‘Fsdt“éPﬁ“g P'HOB'ﬁ@ Y 'Fffze“\/aﬁ‘hllteé?ﬂl’é’e@f HQEW 4
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ant agoni sts can screeni ng conbi orial” libraries of
mut ants, e.d. to édmyledentary dnnt}anggbet\séenawwezﬂsepmtme@enc fr@gmeits whishgeei n

agonist 2 3 MAR 2004 WO 01 /  14. 56 Pg} té)SOll/ 2325&| or anta P ?
activity. !Pn sthsequentiybrappealed apd e 1819 §BFRYSA DRMETE ﬁer\‘féF‘F‘é?Hf% Sfe for

generated by cophhinatgrl Jﬁ'prmmgsmszem; BlolSpnitts! Risgubarcds & hemevirgd i s

encoded by a variegated gene library. A variegated library of B7-4
vari ants can Benpnegicddoteyyerf many expeaspbe veators arestonundréiglly agva*@b‘ngh%

m xture of synthetic o]igonucleotides i ne55e

degenerate sefl f?ﬁdYﬁBF‘éJrﬁ"l g’FmBT"OAﬂ% ﬁ%eﬁg’éiﬁg PERYe & g{}ge%{mpe |\b}'|a%7ugl

pol ypepti des, eﬁ’éods"rlgt I h4E L bedSord 3D s6dh Ar@éx@%’ssxﬁﬂ%c@& EI0HGE e Afstord. |
for phage display) containing the set of B7-4 sequences therein. There

are a var i26t y nefietyes lwdatd in-frame to the B7-4 protein.

In another embodiment, the fusion protein is a B7-4 protein containing a
heterologous signal sequence at its N-terminus. In certain host cells (e.g., mammalian
host cells), expression and/or secretion of B7-4 can be increased through use of a
heterologous signal sequence.

25 The B7-4 fusion proteins of the invention can be incorporated into
pharmaceutical compositions and administered to a subject in vivo. Use of B7-4 fusion
proteins may be useful therapeutically for the treatment of immunological disorders,
e.g., autoimmune diseases or in the case of transplantation. Moreover, the B7-4-fusion
proteins of the invention can be used as immunogens to produce anti-B7-4 antibodies in

30 asubject, to purify B7-4 ligands and in screening assays to identify molecules which

inhibit the interaction of B7-4 with a B7-4 ligand.



whi ch can be used to produce libraries of potential B7-4 variants fg3nMAR 2004
degenerate oligonucl eoti de sequence. Chem cal synthesis of a degenerate
gene sequeEQ@e/16dm be 10 perforned in an automati c DNA syntGEYPWEP26and t he
synthetic gene then ligated into an appropri ate expression vector. Use of
a degenerate set of genes allows for the 'g’rpdvi sion, in one mxture, of

all of the sequences encoding the desired set of potential 137-4

sequences. Met hodsPreferabdy; atBie4 ickinmgyicde dener proteindi e myehen isdeeduse@bknown

in the art see, e.0., Nar S.,A (1983) Tetra ron 39:3; |takura et
o (Togay Anedaisonenar arA s ol ol oxialeaDRe: Sremiy s B e
198: 1056; | key, b GreAfdathd (BeSher b-FAHE in hBcREHCE bW,

|'i braries of [%rgeﬁ{e%cflg&%ﬁgésg%ﬁégrot gglan codi nﬁgr sequerlllclze can be used to
generate a vatdnegaiond pcHmiduat i fonexainpdy by eplgimertientfeodeder zgpengndedd
subsequent selection of variants of a rotein Jln one enbodi nent, a
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under conditid ern nickirn rs on once per nol ecul e,

denat uri ng t hghddarplesoffifg ARG ehApNAic ligaadr Ingothbeeridddimentf terfusiciogdiee
stranded DNA whi ch can include sense/antisense pairs fromdifferent nicked

products, remnibagysthesited bytcoayrisi@nplgpehninies mebidmecimaad iy exulesizprs.

treatment with,25 Sl . n eas a | Fgat t I [ i brary
into an expr eSYFBH }eyctjsgzlﬁ ”ﬁ@/iﬁcfﬂggoggﬁ%o[&%mgﬂgégﬁggﬁg%OH%?‘?%EE% be
derived wip Chy g6 ddFe il 8 1B abmpleriedtary Bodrharil beiwter twakoistagivergese of
various sizes of the B7-4 protein. Several techniques are known in the art

for screeni ngfragmentpwhidh cassublequentih bharnsaled and rasmphified torgeaerais a pimsfic

mutations or truncation, and for scpeeni DNA ; j i f

product s havi%eée‘ﬁﬁp‘éecqs‘éed? reéﬂgP&y.&gr ﬁ'éﬁﬂ'iogccﬁni’az"goslécjg?%a%g@%%’aébaﬁe §or8e1
rapi d screeni Q) Qbhd bﬁleg%smhg'z hog) agorgevel mhdedyestibe veaohianatammedcially
nmut agenesi s of 137-4 2 MAR 2004 WD 0 1114S PCT/ USANti 23256 - 36_pr ot ei ns.

The nost wi dedvpilaidethat eletady quensie adhsien My pnabE POEYRSPYEF) Ky BUdh- put
Yl b AR R BHRE PufiFhc pBiatan 36 Bfoned B4l KBl Vect bl o L@t | e

gene |ibr "€ " eXpressi on vect or transtorm ng appropriate

celI's with thgofepsudllinkédinl frih@iotheB7-4potedi.s, and expressing the
conbi natorial genes under conditions in_which detecti %[1 of a.5 g(ﬁs'br ed
activity facilitatBhe pregsnhinvertioralsoreraisiovaranshi 1 B/Rb PIpLHEs WhG e

product was et@gﬁéﬁ%{gﬁeﬁg%@g&s&Eﬁlﬁﬂé}&c%; GLdsa9eR ask &&Wmiﬁn@@ﬂﬂe B7-4

t echni que whi S requency of functional nmutants in the
libraries, capronstaateigBnetasdbyautapenssid, .ot ifscresep@atThugtias sayendaton of a
dentify %E- 4B\'//§lr;i3rgtr¢]e}ns. AnAgngnjnst grn %e\lgqllﬂ/%pote(i%sg cga%)rcllz{nos%bstaNrﬁgalll'y tﬁg gaqne, ora
’subset, of the biological activities of the naturally occurring form of a B7-4 protein. An
antagonist of a B7-4 protein can inhibit one or more of the activities of the naturally
occurring form of the B7-4 protein by, for example, competitively modulating a cellular
activity of a B7-4 protein. Thus, specific biological effects can be elicited by treatment
25 with a variant of limited function. In one embodiment, treatment of a subject with a
variant having a subset of the biological activities of the naturally occurring form of the
protein has fewer side effects in a subject relative to treatment with the naturally
occurring form of the B7-4 protein.
In one embodiment, variants of a B7-4 protein which function as either B7-4

30 agonists (mimetics) or as B7-4 antagonists can be identified by screening combinatorial

libraries of mutants, e.g., truncation mutants, of a B7-4 protein for B7-4 protein agonist



Sci. USA 89: 7811-7815; Del agrave et al _ (1993) Protein Engineering
6(3):327-331). 10 In one enbodi nent, cell based assays can be expl ontSel'M&wm
anal yze a variegated B7-4 library. For exanple, a library of expression
vectors cW@ wa+ivansfected into a cell 1ine which ordi nab¢TYSMEAINesi zes
and secretes B7-4 . The transfected cells are then cultured such that
B7-4 and a particular nutant B7-4 are secPéted and the effect of
expression of the mutant on B7-4 activity in cell supernatants can be

det ect ed, e. gr,ankigoiist &eyitef Inorrewitedimént enyiepited liasayRB 7-Rvasarts isONA can
then be recovered fromthe <cells which score for inhibition, or

al t er nat i vel ygenpteshhyi cembenalesfal Bruageaesis aithgnuclielagidh éeve| andi iy eakpded By 8nes
further characterized. An isolate 3 r of & - ortion.or .fragment
t hereof, can ‘@Qeﬁastg‘gg%"s? prary; Maﬁ’gsggd ﬁ(b) eélfgég'? ggén ?gadld?ee%ro%caefi Bt 198
B7-4 using staagpd eﬁz%mi:ﬂ%eﬁﬁgafﬁag a2Rixfi¢ ¥Cdyanatic angomerReGi&Nalo @ati body
preparation. A full-length B7-4 protein can be wused or, alternatively,

t he i nvent$ orseguengesinsh gt & deganeratresst phipotémtial Bérit ssquincgyisaxprgssibls@s as

I mmunogens. The. antjgeni c .peptide of. B7-4 co | ses.at | east am_no .acid
resi dues and“g‘ﬁ %@?“B‘F?’ 8&)5[66?%“@?' %Sf’%f?gﬁ o ﬁﬁfona‘?{oﬁmsﬁﬁﬁd;orrp&ia%eed
agai nst the peRhhHE&ontMAPBhe saRFH 74 SequbRBD tref QP TRfe WeldVali3dr &F methods
Preferably, the antigenic peptide 25 conprises at |east 10 arino acid

resi dues, nonehiph efrebealsey taprod exdibrariesafipoenadiBV-4 vasinguem aglegenenae e
preferably at | east 20 am no acid re idUﬁS,. afnd nost greferabl%/? at .| east
30 anino aci P1BOBPHERIEE spqueate, Arhemuifa) syRResis ot nseRers SERTREITG FBMPE of a

e Lomono! YPe e fifdlh Auultaflc NATIRNITINAANC o/ IR LACHER BRR IS an

fragnment o ypeptide typiCally 30 conprises at |east "8 am no
aci d resi duesappfortrhe exprestiomedaors dipe @i e degdnoate sem oS5g@es AllowwTor theqrrovisiamd

enconpasses an epitope of a -4 pol ypeptide such.that an ant.i 2 3 MAR
2004 WD t) 11285 EIpER e&llﬁég%@méﬂgad%ﬁsésw PeHﬂ@EBB?'%gxforns an

i mune conpl @ég&\é&c@s. aMmBfods fa;P&ﬁﬁh@s&?n%i?e_ﬂgg@&s@%nig&mcte@n@é HORNBAFIRE 2Ry

t he antigenic peptide are regions o that are located on the surface

of the prot ei(see, e.gg. NardngdB dplil 983¢ Tergiedne 393 Itakeracavisb gl Hén i nnamkeant i body

erboai menis - ahoared sangs ek aret SFuh B e 9% Ty L IR MR e e

Preferably, ths ppyhgeni c peptide conprises at |east about 10 amino acid
residues, nore preferably at |east about 15 amino acid residues, even
more preferably atinlagdisibnAbrardsed fragmients ofig Bd-4 protetueslingaseduenss can be used

prefefably ol | eack. aoaut. 30 o010 Re} 'Rl oy LeloH 59 SRse

selection of variants of a B7-4 protein. In one embodiment, a library of coding sequence

20 fragments can be generated by treating a double stranded PCR fragment of a B7-4
coding sequence with a nuclease under conditions wherein nicking occurs only about
once per molecule, denaturing the double stranded DNA, renaturing the DNA to form
double stranded DNA which can include sense/antisense pairs from different nicked
products, removing single stranded portions from reformed duplexes by treatment with

25 Sl‘ nuclease, and ligating the resulting fragment library into an expression vector. By
this method, an expression library can be derived which encodes N-terminal, C-terminal
and internal fragments of various sizes of the B7-4 protein.

Several techniques are known in the art for screening gene products of

combinatorial libraries made by point mutations or truncation, and for screening cDNA

30 libraries for gene products having a selected property. Such techniques are adaptable for

rapid screening of the gene libraries generated by the combinatorial mutagenesis of B7-4
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10 pol ypeptide that are | ocated on the surface of the protein, e. g ,
hydrophilic regions, and that are unique to a B7-4 pol ypepti de.
enbodi menWOSUEK €pi t opes can be specific for a B7-4 prot EEEQJS’I”VI}FH one
speci es, such as nouse or human (i.e., an gntigenic peptide that spans a
region of a B7-4 polypeptide that is not conserved across species is used
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i munost i mul a&é?éc)(edag&@hmJ%%El@%@ﬁg&&@f%‘) et BetHi Q! with Bnffces the
i munogeni ¢ B7-4 preparation induces a polyclonal anti- B7-4 anti body

response. Accheqliengl of fuatiainhbemutises theofbrames, ¢ambentsédm qmmhimlims with the
anti-B7-4 anti bodjes 25 Pol y¢l | anti i bodi r red
as descri bed %FW@EWSWH%WFE%/%gggg Vﬁﬂﬂ‘%ﬁ?é%ﬂ%{i fg??zgﬁ all! Al

| munogen. The.;antJ af?fsfh-@ﬂ'r kel el '(f99@5"?r619%§?n@9rm§ BEi)8s4.35 8N be

moni tored over time by standard techniques, such as With an enzyme i nked
i mrunosor bént assaly opElehiBayinesit, rtglllbamdtnskayz eah be Bplaltedvd quépza a:leneg:fted

desired, the anti body nol ecul s cll rec(sﬁf3 ainst a B7- poI lde c
i sol ated fronP3d brsy nkphetamnle.¢ librany alexmEssinowsalors g U’I“i’i’ic

well known te t-aqr ‘ heIgG
fraction al SREWRRESRA) < yPReRlOLAl &ff’%&%ﬁé‘d@% ‘%ﬁ%‘i‘%ﬁzmﬁ“ﬁeﬁ

PCT/ US1Q 2325€ulrusd suchrthat Bdt4 o, a ;mrgcularvdmamtmk4 aretsecre®d-and aimet dffeodyf t | t ers

are highest, antibody-produci ng S can be obtained fromthe subj
and used to p?’@ﬁ%sﬁ‘énﬁf)ﬁtﬁ ﬁ%‘lona%f'sli‘ﬁﬂ}”@’s'“ﬁﬁ SURSTPAIRIYcAndRE ‘}5{?85‘383 %h as

the hybri cﬂgﬁ%@%@&j{ﬁg% ér%gf?ﬁh SFES Pradhad DA 'éQrNh%ﬁ be mvéﬂca b tRe .

(1975, Nature ee al so, Brown et al . I munol

127: 539- 46; Bralarwhith sebre fod B&ditidn, Irelterﬁtmﬂﬂﬁﬁ&d@@@n&ﬁﬁmmtmtyaﬂnd the1 976)
PNAS 76:2927-31; and Yeh, e hﬂ@?ﬁi Int. J. Cancer 29:269-75), the
more recent hindifidugl clenss furheng nigedhni que (Kozbor et al. (1983)

| mmunol  Today 4: 72), idoiedBY-4 f1¥RIH, QPETBOFU%H kp frggkﬂcr(t &b fedande- uséd &%) |

Monocl onal Anti bodies and Cancer Therapy, Alan R Liss, Inc., p 77-96)
or trioma techmingnmgsn tngmuetmmnd:Iodg:ytﬁabbinpr&?dﬁlaﬁngstmdmmbmn%ﬁl omnt i body

hybndonas 2'()S \pl)\gllycl:lorlfarll gnV\Q m(onoa onqeﬁ gg{lgody preparz!?'mn An Pu?]t iength 874 protein can be

used or, alternatively, the invention provides antigenic peptide fragments of B7-4 for use
as immunogens. The antigenic peptide of B7-4 comprises at least 8 amino acid residues
and encompasses an epitope of B7-4 such that an antibody raised against the peptide
forms a specific immune complex with B7-4 . Preferably, the antigenic peptide

25 comprises at least 10 amino acid residues, more preferably at least 15 amino acid
residues, even more preferably at least 20 amino acid residues, and most preferably at
least 30 amino acid residues.

Alternatively, an antigenic peptide fragment of a B7-4 polypeptide can be used

as the immunogen. An antigenic peptide fragment of a B7-4 polypeptide typically

30 comprises at least 8 amino acid residues of the amino acid sequence shown in SEQ ID

NO: 2 or 4 and encompasses an epitope of a B7-4 polypeptide such that an antibody



Monocl onal Anti bodi es: A New Di nension In Biological Analyses, Plenum
Publ i shing Corp.,- New York, New York (1980); E. A Lerner (1981) Y& MARI7004

Biol. Med., 54:3 87-402; M L. Gefter et al. (1977) Somatic_Cel | GCenet.,
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th ¢ t I d.for. fusi I h d
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Nat ure 266:55052; Gefter et al. =~ Somatic Cell Genet., cited supra; Lérner,

Yal e J. Bi ol . bivdsisubsentialty spepifmallKermB1-H molddnin dhanathererhbduddemsan aritibedy

supra). Moreover, the ordina skilled worker will appreciate that there
are many véri@??%ﬁc‘g‘f“@hw hét%@%ﬁi%h al so woul d be useful.
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an i mmunogeni ¢ preparation of the present invention with an imortalized
O
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techni ques, e.g., the P3-NS1/1-Ag4-1, P3-x63-Ag8.653 or Sp2/ O Agl4
nyel ona |ineslhaww@qzesowﬂﬁr@mﬁwew@-dﬂ/msmogwtﬁ@bm%san snegiéc oma

n : ; : | i on.,{ AT ,
Rockvi 116, eror g 4 EfoRhd /B8 s, RS, e bhulin B, LBl

mouse  spl enogyd $Endis teponastayB1-A\oBipeptitetialis fotkRbkSelvedtdyidss shaois alstsas :
resulting fromthe fusion are then selected using HAT nedium which kills
unfused and UHAPPEALER; sueh pomconsepgd mpdueneanchel deterined ysiag ag gligpen) suh 4j e

after sevetal | t he r . h . 4l lLLs
ot oduc ng 15, AP yRer AR R AR5 {honb bR AR TR o WA AR, SR
screeni ng t hepdafomnid anilestifythydeophilipatgiakant s for anti bodies that bind a

B7-4 nol ecul e, ehg. using a standard. ELI SA assay.. Aas an alternative to
preparing nonocl on&IBTahimpyageasYpistivg upsAIP iPFpREEANt§odiIg b Y HBRIBAG £

oL 574 TR 698-0F ¢ AR S PIR baghe hn Sae SRR e
di spl ay appropriate immunogenic preparation can contain, for example, a recombinantly

20 expressed B7-4 protein or a chemically synthesized B7-4 peptide. The preparation can
further include an adjuvant, such as Freund's complete or incomplete adjuvant, or similar
immunostimulatory agent. Immunization of a suitable subject with an immunogenic
B7-4 preparation induces a polyclonal anti- B7-4 antibody response.

Accordingly, another aspect of the invention pertains to anti-B7-4 antibodies.

25 Polyclonal anti-B7-4 antibodies can be prepared as described above by immunizing a
suitable subject with a B7-4 immunogen. The anti-B7-4 antibody titer in the immunized
subject can be monitored over time by standard techniques, such as with an enzyme
linked immunosorbent assay (ELISA) using immobilized a B7-4 polypeptide. If
desired, the antibody molecules directed against a2 B7-4 polypeptide can be isolated from

30 the mammal {e.g., from the blood) and further purified by well known techniques, such

as protein A chromatography to obtain the IgG fraction. At an appropriate time after



library) with a B7-4 to thereby isolate i munoglobulin |ibrary mehb&iAB 2004

that bind a B7-4. polypeptide. Kits for generating and sc i hage
di splay | M H8¥ are comercially available (e.g., the Bﬁimr%@gpgh‘?

Reconbi nant Phage Anti body System Cat al og,é\lo 27 15 9400-0 1; and the
Strat agene SurfZAPT M Phage Display Kit, Catal og No. 240612).
Addi tional ly, exanples of nethods and reagents particularly anenable for
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92120791; Markland et al. International Publication No. . WD 92/ 15679;

Breitling et andMilstess H475 oYmireRIBIAO AT biseadsadorngsal (R84} fdmmpnel al |
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WO 90/ 02809; Fgobsy el Al Yeh(elgﬂngsﬁy m:Tﬁ@anpéromfz@- 753 1fe i;%?@recbiﬂmuﬁ{anaé
(1992) Hum Ant i bod Hybri donas 5 85; Huse et al. (1989) Science

246: 1275- 1281pelﬂlyﬁﬁd0hh3€:®h1cmb (KQ@QBJ) alEﬂ\VB@l]fﬂﬂtﬂunZ)ZB’oda}lSM?z)l-ﬁlMEBﬂé et al.
(1992) J Mol Biol, 226: 889- 89 t r 624- 628;
Gamet al. (hgHe %"Wég‘?ﬁ eggég%%%gﬁ( é"c"gi#"”%’fj\la decﬁ”fﬁr A8t ogy

9:1373- 1377, LS: )Lgrqg, r bas
et al. (1991 mPQN%\Engigp%ﬁ’Bu 752?83é andbﬁgﬁkﬁﬁtﬁéﬁguﬁﬁﬁl&%

348: 552- 30 5mbnodosal MAibady O bridémaxlii Well kGio W Tsdd3R0¢r2BPBO6H- Kénneth, in
Additionally, reco |nant nt| anti bo su s chjmeri nd.
humani zed  moAREPERES AbrgEtic ewi)dﬁﬁ’ﬁ’%’i ﬁgﬁs@&mﬁgﬁz@wea% on PHEmdine
porti ons, whi eRnfa0e DS orl RS Y8IWosIRIR! CerhGAQTR NaRLy B MegN! ques,

are within the scope of the inventio Such chineri'c and humani zed
nonocl onal ant#i38@4632; Mah (Beftaneod’utl@d?bSonﬁzrmdéaihﬁemni 2BDINAG}. eB:mnﬂ}qaes

known in the art, for sin od des ribed in S

| nt er nat i onal “Pﬁ'f’ﬁfﬂltceﬁﬁ Btc?‘g‘h W%F{‘T%ESBSI 1y TRRIgeytes é‘typﬁlahy 06?556}1
Pat ent Appls| Cﬁfohppma%alﬁxmum% &g Rip7- Mmﬁ%@aea@@ef%@dubo%@,mddqm E@re
171, 496; Morrison et al. European Patent Applitcation 173, 4 Neuber ger et

al. PCT Appl sm;mmammlts\/\ﬁ tB6ESUIESS hy@atpima oplleareeslcreenhtﬂo 1@1@:@1@ hNg-pdoma

4,816,567; Cabil]y et al. 10 Eur, a Pat cat i 023; Better
et al. (1988) predubing “29119‘—'?6%1"*“1 tht binds eSP‘:QP gallyl‘%ﬂq’n ‘bRﬁ Pepfids,39. 3443:

19,5, 1, 000 A0 0k SR g o oy GRS

(1985) Nat ur e iBindrdifd440 lineswin Shappléd fat the puaRBS ofigeniiating @aaweB7ihst .

80: 1553- 20 monoclonal antibody (see, e.g., G. Galfre ef al. (1977) Nature 266:55052; Gefter et al
Somatic Cell Genet., cited supra; Lerner, Yale J. Biol. Med,, cited supra; Kenneth,
Monoclonal Antibodies, cited supra). Moreover, the ordinary skilled worker will
appreciate that there are many variations of such methods which also would be usetul.
Typically, the immortal cell line (e.g., a myeloma cell line) is derived from the same

25 mammalian species as the lymphocytes. For example, murine hybridomas can be made

by fusing lymphocytes from a mouse immunized with an immunogenic preparation of
the present invention with an immortalized mouse cell line. Preferred immortal cell
lines are mouse myeloma cell lines that are sensitive to culture medium containing
hypoxanthine, aminopterin and thymidine ("HAT medium"). Any of a number of

30 myeloma cell lines may be used as a fusion partner according to standard techniques,

e.g., the P3-NS1/1-Agd-1, P3-x63-Ag8.653 or Sp2/0O-Agl4 myeloma lines. These



1559);: Morrison, S. L. (1985) Science 229:1202-1207; G et al. (1923&)‘4AR 2004
Bi oTechni ques 15 4:214; Wnter U S. Patent 5,225,539; Jones et al._ (1986)
Nat ure 32WOSBO4ES5:  Verhoeyan et al. (1988) Science 239: REBYSWZIF6Rei dl er
el al. (1988) J. Inmunol. 141:4053-4060. ] n addition, humanized

anti bodi es can be nmade according to standa3r9d protocols such as those

di sclosed in US patent 5,565,332, In another enbodinent, antibody 20

chai ns or spe@bfﬂpmaﬂinﬁélFWgW@léﬂbie ﬁi@nﬁ@ma%ﬁymr@dt!@@ﬁownpeéb Chat i on

bet ween vect S ac d nol ecul es _encodi ng a,fusion of a
ol ypept i de. chanyiB M “LigeTHRTFsBile FRhR e SR eR Bt it AR of &
replicabl e gegfifocHesReiAY p &?@tlﬁfl fre gl?&q (VIEEGW HybriabAh @umeauﬁﬁgeﬁsmaﬁe d
nol ecul es encodi ng a second” pol ypepfide chai'n of a single binding pair

menber usi ng fusohaiaphes sdemedusing HAd ragdiumewlich ks whdssed ﬂb@dnpmduﬂsvels
patents 5, 565, 3 871, 90 or, 5,733, 743. n ant i ant i dy (e ,
monocl onal§ %%ﬁf&%ﬁoe'aﬁeﬁ% (upfised sRienosyies dis eBﬁe"&’a' E"&f‘é}?&%i’ Y53F ot
standard tec Ant{i\;r@n%fculg' foduGRE 2 MRn BHQ*}Mn\% ofthf:mvent on are

i mrunopr eci pi tatl on. ant bodi e can aC| litaté the pur| ication
of natural Brdetetiqichyyqeegningake kyteitonnldutuasdpahatams Gortantibodiésthartintiic 8d-4
B7- 4 pol ypepti des expressed 30 in_host cells. Mreover, an anti-B7-4

anti body can Belegded £ ousing aatandar@bLISHase¥in (e.g., in a cellular lysate

vAR 2004 00 11 1 h o REEE e R mb AR B AR Blgbinasta,  © 2
anti body 10 amdgdécisiabbhie BIubaihidodecanedosmified layd lsomemsy scegehipglianent , an

anti-B7-4 antibody of the invention is |abeled with a detectable,
subst ance. Exmapmeigamcombinatariahiramynasdebuhiadbrary £¢ ol an dutiody shags Ajspiay

prosthetic g I i i

radi oactive n% rﬁ&?z‘i’l“@ u@%ﬁ%&%k&%ﬂ%w §B+%g%ﬂn?jﬁn§§&|%}l%§e@h§? gﬂ;gg i sh
peroxi dase, apK@pedptide. PKAS PhratRGRingahd sgiRkriaf phagtatiglayolibraries are commercially
acetyl chol i nest er ase; exarﬁl es of suitable prosthetic_group l(;‘ﬁ)rrpl exes

i ncl ude st r eptauakle fgoi thei a@%ﬂs!aa%qcawﬁmrbf’ qge ABERH B8regh Ca Ctgafﬂ?e”-
f1 uoresceng n@&o%rq]laaﬁd ﬂ{er’sq]la([#ég Tfr\qrﬁ,ggﬁ Dﬁ#,ybgr?fﬁw@ Nb U8 $8 n)el n

i sot hi ocyanat e, rotriazin Uor et eln, syl
chloride or phﬁ@lﬁeﬂiallyhékamplékl’bfedeamﬂsencbi-ea@entiﬁarhmnihﬂﬁamemuafrbt esd ial
i ncl udes [um nol; and exanpl es of SU|tabIe radi o i erial  include

ctive .
1251, 1311, 3&ewtingppd sageenigantibedydisplay liprary 20 e 0wt inolor r 65 Jadper
ant|-B7-4 ant }hods 8SpABRING!s%23 ABO A AR &1 IitePhaRbRA PUBIICABANoS WS- ()

i muni zi ng an ani mal an’i nrunoge 4 protein, or an
92/18619; Dower et al. International Publication No. WO 91/17271; Winter es al.

20 International Publication WO 92/20791; Markland er al. lntemanonal Publication No.
WO 92/15679; Breitling et al. Intemational Publication WO 93/0[288 McCafferty et al
International Publication No. WQ 92/01047; Garrard er al. Intemnational Publication No.
WO 92/09690; Ladner et al. International Publication No. WO 90/02809; Fuchs er a/.
(1991) Bio/Technology 9:1370-1372; Hay et al. (1992) Hum Antibod Hybridomas 3:81-

25 85: Huse er al. (1989) Science 246:1275-1281; Griffiths er al. (1993) EMBO J 12:725-
734: Hawkins ef al. (1992) J Mo! Biol 226:889-896; Clarkson ef al. (1991) Nature
352:624-628; Gram et al. (1992) PNAS 89:3576-3580; Garrad ef al. (1991)
Bio/Technology 9:1373-1377; Hoogenboom et al. (1991) Nuc Acid Res 19:4133-4137,
Barbas er al. (1991) PNAS 88:7978-7982; and McCafferty et al. Narure (1990) 348:552-

30 354,



15 i nmmunogeni ¢ portion thereof unique to a B7-4 pol ypeptide; and (Bﬁ MAR 2004
isolating fromthe animal antibodies that specifically bind to a 87-4
protei n. W@UIReEONDI nant Expression Vectors and Host Cel | 8CRGIHBR @spect
of the invention pertains to vectors, preferably expression 20 vectors,
containing a nucleic acid encoding a B7-44%mily protein (or a portion
thereof). As used herein, the term"vector"” refers to a nucleic acid

mol ecul e capabl e oAdditibaﬂihyptrrcniﬂbg\aanmxhﬁ‘v'-ctmmibeﬁies 30¢t0astohiméricCdhd Huntad@ed
been |inked. One type of vector is. a plasm d", which refers to a

circul ar doubMeneqiona) aribogs, ‘P%’éﬂﬁﬁ“}&@‘b\h%ﬁ“ apRine!-byman pmwsw@rﬁém bean
be I'igated. Dmgésée‘@{%%{%am re%@ﬁfv%nﬂﬁ Qu){ l{n?z{%\éeacfg %tf‘un er%:?re] o@ﬁ ai

addi ti onal S can eVvira

vectors are maaatmlne Sath aumnermu:summumbhwmm mlﬁm&ts c&€bé piddli&dy ch
they are introduced (e@g bacterial vectors having a bacterial origin of
replicatiod amp@bﬁ%@ A fieahmisiues knowm int the 831, fooekasmple bsing methods described in

non- epi sonal rmall y&etor rat genone of a host
cel | upon int cotnle '?1‘?'5'3 ng%ﬁ‘ffl cléq?%a“ egcl[mg%@%g?é&@pﬁ@at ed 30
along with thEurBﬁéiah FARMO ARpliMAIOR ABE1 87.CRiInt @ichi, WES ERloPes Bit&GR ?:lrah@atﬁﬁ
directing the expression of genes to which they are operatlve i nked

Such vectors bHet%eMavmisea ef gl ZupopvARP2OOA ppARa0dH 1 7H4B; PEWbdﬂ@ﬂ(HrBB?SH 42

herein as [ SSIOH ener ressi r.s,, of t||ity
in reconbi nang 'ﬁ g)’(ﬁﬁ @Eji@ Sﬂgllgfet’%%}ﬁ It?zﬁg“f ﬁfﬁéﬁ\gg?’ag ‘l&e 4n the
present spgci E&r@ﬁéah%tent AFbmH 12@093 y&fel: B al. QBBSPRidH3E 40 T6AC Fdh%ngﬁ,ab' y
as the plasmd is the nos comoniy used form of Vector. However

invention is ¢ dhes %S&dﬁﬁé%achm&r ol I(lb%?f)drmrmmbl e3Br3635B626; \Bactor s,

adenovi ruses dniokactSaEals 2fEavsRinstee GRb b ar fot BhabIRlwood
funct ions. The (68ONMAMAN4RIBLABS LADSHRCLNS1988). /'Rl RYRBY A, DS S€ 2

nucleic acid of the invention in a formsuitable for expression of the
nucl ei ¢ aci d 15594 Morsisorg e3-1L,. (V50 ciead 3281702+ 1247 ; Ohe of dE981) iBialechniques

expressi on.vegt or ., ncl ere ected on
The basi oTor FALHRYetes AP ReRE sEi2s aaacionts el o SKQAH vy R RS
operatively |Vvakesaher &m99%&&&&&9945%%&%&%&: Be (BO8R) §SAREnoV thin a
recombi nant expression vector, "operably linked" is intended to nmean that

t he nucl eot i detls¥§aeee of | nterest is linked to the regul atory
sequence(s) in a nnexr. ich allows r expressjion 15 of the cl eoti de
Sequence. (b o i nRARSH gt obras hep Busishh B Frsl ar s Fof e yatiaf GpRs
host cell whegich Beth¥ecdiosed in USRdAESE65 08D [iéhdiRP EmB&ditknt, IEbdd§r M

"regul atory
20 chains or specific binding pair members can be produced by recombination between

vectors comprising nucleic acid molecules encoding a fusion of a polypeptide chain of a

specific binding pair member and a component of a replicable geneic display package

and vectors containing nucleic acid molecules encoding a second polypeptide chain of a

single binding pair member using techniques known in the art, e.g., as described in US
25 patents 3,565,332, 5,871,907, or 5,733,743.

An anti-B7-4 antibody (e.g., monoclonai antibody) can be used to isolate a B7-4
polypeptide by standard techniques, such as affinity chromatography or
immunoprecipitation. Anti-B7-4 antibodies can facilitate the purification of natural B7-
4 polypeptides from cells and of recombinantly produced B7-4 polypeptides expressed

30 in host cells. Moreover, an anti-B7-4 antibody can be used to detect a B7-4 protein (e.g.,

in a cellular lysate or cell supernatant). Detection may be facilitated by coupling (i.e.,



sequence" is intended to includes pronoters, enhancers and ot her 23 MAR 7004
expression control elenents (e.g., polyadenylation signals). Such

regul at or W&lgidiéces are described, for exanple, in CGoedBETUSEEIIES6
Expressi on Technol ogy: Methods in Enzynol O&\J/ 185, 20 Academ c Press, San
D ego, CA (1990). Regul atory sequences inttude those which direct
constitutive expression of a nucleotide sequence in nmany types of host

cel | and thoskysihilg hnkingptie 2eNprdyseiaaietesfablehabsianice dictstaingdquease only in
certain host cel}lgpsm(qe.gﬂ, ) iilsjue,-sgeci fic regul atorY sequences). It wll
be appr eci at eBMByAIMRBsan artiH7stantibodh et tednvenian islaRsledowityp detectable
expressi on ve igﬁﬂﬁ : he.chaice of th 5 host
cell to be trg%lbg{ag‘?@h{eb , L ée]sdcffceal\%teelﬁ&g s&%?@égfngﬁjd%fvg%gugtem m%?egfors@(i(,zlc and
the |ike. Thegroeppflesssant waeiralss piintédaentiniaeiild ol 6dibadiReintidrigiiced into
host cells to thereby produce proteins or peptides, including fusion
proteins of pEgamplesof sunsldeunimesindhéd horsradish pesoxidisecatkdime phesphimse| 6- g. |
B7-4 famly pr@tein ., hut ant L tms_of B7-4 'oro ei.ns, fusion proteins, and
the 11 Ke) . WCEHAcI9sidpse @ acopylchglingSicigee: #samplepet suiiabls pocsshsgic grruprcespiienant
expressi on ve 28 I4OR: Lam: he. | f. i of
574" pr ot oi ner nae AP MBI ARRIGRT, CGRIANYE siblble AEPESER Rlertl
protei ns can ipeludx pmbgliiéaons) flharterii, fluoestdis issthidcyasatd, rhéddnsine,i nsect cells
(using bacul(?lvi rus.expression vectors) yeast cells or mamual i an cells.

Sui t abl e host dig¥pTatriaginylanipe dugreseran rdgpat 6hloride eprhysesrythaane epwissefiaon
Technol ogyy Mehhadse, 85, | I 1,.£00,  CA
(1990). A ternatulq% t, Q%Yﬁgﬁ%,%éﬁé’ﬁres i‘%r?? s'\%ga@{eorr 8]@5%”%%"%“&1
transcri bed amdiutie | g ShonAH.ro, for exanple using T7 pronoter

regul atory sequencgs and T7 pol ynerase. Expression of proteins in
prokaryotes is nostSIGPPBAT asREsticE thegnyentipnperizps 1o axtitBy-4 pptibadisssha are
cont ai ni ng cofsl;l ' ' ' .pronoters directing the expression of
ei ther fusi oﬁﬁdpﬁﬂ%hyggg{cg%g%@%inﬁs Fusi on vectors add a nunber of

am no acids to a papinenmizingaodend ketheinimnusivatliy BVa groeirgoi 10 t er mi nus
of the reconbi nant protein. Such fusion vectors typically serve three

pur poses: 1) ¥ENYnogeRic partiopshereefuniustto a &dohrlvesptidpesdei n:  2) to

increase the sol ulil isbMiiRd foREnE S&:QMpL ; LD igd in.the
purification 15 o?t éﬁe rle on@l na%lﬁlgﬁ@g]?g{ggmggl&ggﬁhﬁéaggbgﬁlégan{dpFrr?&”%'
affinity purification. Oten, in fusion expression vectors, a proteolytic
cl eavage si te\)' s, introduced at the junction of the fusion noiety and the
reconbi nant protEATNPHEEhaHIE S‘i"cjr‘ﬁrfﬁﬂd HPSthﬁUSr econbi nant protein from
the fusion noiety SuRREINSRE of Be AVehfib SR GlelillS, frslRly BLPLELR- Such

enzynmes, and
20 vectors, containing a nucleic acid encoding a B7-4 family protein (or a portion thereof).

As used herein, the term "vector” refers to a nucleic acid molecule capable of
transporting another nucleic acid to which it has been linked. One type of vector is a
"plasmid", which refers to a circular double stranded DNA loop into which additional

DNA segments can be ligated. Another type of vector is a viral vector, wherein

o
L¥ ]

additional DNA segments can be ligated into the viral genome. Certain vectors are
capable of autonomous replication in a host cell into which they are introduced (e.g.,
bacterial vectors having a bacterial origin of replication and episomal mammalian
vectors). Other vectors (e.g., non-episomal mammalian vectors) are integrated into the
genome of a host cell upon introduction into the host cell, and thereby are replicated
30 along with the host genome. Moreover, certain vectors are capable of directing the

expression of genes to which they are operatively linked. Such vectors are referred to



their cognate recognition sequences, include Factor Xa, thronbin gngIMAR 2004
ent er oki nase. 20 Typi cal fusion expression vectors include pGEX (Pharnmacia
Bi ot ech W& M8#f¥h, D.B. and Johnson, K S. (1988) Gene 6%¢ %’1153}5332*(me
(New Engl and Bi ol abs, Beverly, M) and pR JS (Pharmacia, Piscataway, NJ)
whi ch fuse gl utathione S-transferase (GST') mal t ose E binding protein, or
protein A respectively, to the target recombinant protein. Purified

fusi on prot ei REEAS "SRPIGISIAN VEEQTS nllBEETETQicQHPWS’é'WdS@QS@f ufibtygn reagimrbenant 25

assays or co assa ed i-n,detail; be t enerate
ant i bodi es ggg{:‘% #éd{& or° B nggn |§ﬁ§e| o of E)arsmclag1 ta?e E%Fé?hiﬂe@'{oﬁ %Guitable
i nduci bl e nontglakmhian ald "welor" @XbeeSead ﬁxlﬂzréﬁﬁ%éﬁbﬁv Ad6k BRCmi A e r(qéirﬂnn et
al., (1988) Gene 69:301-315) and pET | 1 d (Studier et al., Gen

Expr essi on Te%n@polgwsemﬂmd§e¢tnr Edwnmr,dggmws&normamemded ltPnrei;.Ei,e sen

D ego, 30 990) 60-89 ene expression fr the pTrc
vec'?or rel e tr?f bt gsﬁﬁpyﬁ%‘%'é?s éﬁg r‘feﬁ'tolrst); &w’SEﬁHCétlﬁfgzg&Fﬁ“terp | ac

fusion pr om)t Fe’irovﬂ:@é'&e‘ideg@ﬂﬁlsgs ad MO R4 i Y Q)Hlél&éﬁ% A%QINJ %R/al’%ﬁtz 56 -44

expression fromthe pET I | d vector relies on transcrlptlon roma

gnl0-1 ac f usi fmctigmsonot er medi ated by a coexpressed viral RNA pol yrrerase
(T7 gnl). This vi r?h oI nerase IS su Ileﬂ by host strains Bl-21 (DE3)
or HVS | 74(DE3) fIBAHE° %‘P’éfeeﬁf"esiﬂ%ks a0 Q‘FBBY‘%"H@"&’“FP“F&? ucliasidpier

the transcri piignahicRit 4 F%Jnnc%tlnﬁl:h@fdr%ﬁWss?oéoﬂﬁ@H@él&E am@"ﬁa %B&%Eﬁ%hl 9

maxi m ze reconbi nant protein expression E- coli 1s to express
protein i n0a memis tbaaheracamlzunarht mpressrpawcecds mpaieldny ot mopr epelatoyy i cal I y

cl eave the reconbi nan Go% Expr essi on
Technol ogy: I\ﬁ?ﬂH%s’lsﬁ ec ﬁiﬂq@é’ﬁ Oﬂc‘"&&él‘ﬁ be ‘Fﬁe§§ Q& EXREERSIPR.Afiich is
California ( W&Qamwra&ﬁ)m u@mcaa@r%racﬂaoseawne& Be e@résee@'wnﬁmtmcmhm
aci d sequence of thé nuclelc acid be 'inserted rnto an expression

vect or so t hatxpréseionneiter, dumrawpﬁokﬁd if mrended tv raeAntbatabe oucdeoride kapence of
preferentiall utilized.in (Wada et al 199 Nycl ei.c Aci ds Res.
20: 2111-2118)" et sfidien s 5'6.r%?%?wrfﬁ%wegf%sae.adngr\%awﬁefagflws {REXPRIERM i on
can be cansi egh Blhudl¥oide3BRAEL (e 3 M n%lténgﬁﬁhemuﬁﬁauo%%yh@mad?% her
enbodi nent, the B74 expresSion vVéctor Is a yeast expression vector.

Exanpl es of Vit g&lbWhmﬂ@Wpﬂgsxsnrﬁmduq&drlywbt h&t cclé)rﬂihesam Tregllardey pYepSec

| (Baldari, et al,, (1987 29-234), an and. Her SkOWI tz,
(1982) Cell 3HIYYSE &4?,53“ 'i‘i’l V&“‘?&BW‘F?W cers %‘?é’é%‘ cYIRRsianonyel 173) |
ggﬁsé (e g BVI tCrA %]&%E'nt@@é gomya&ﬁylaumg@lﬁg@ucr%)gulaamﬂ s®uereet hiVdeké 3G NfoEOT P,
example, in Goeddel, Gene Expression Technology: Methods in Enzymology 185,
20 Academic Press, San Diego, CA (1990). Regulatory sequences include those which
direct constitutive expression of a nucleotide sequence in many types of host cell and
those which direct expression of the nucleotide sequence only in certain host cells (e.g.,
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art
that the design of the expression vector can depend on such factors as the choice of the
25 host cell 10 be transformed, the level of expression of protein desired, and the like. The
expression vectors of the invention can be introduced into host cells to thereby produce
proteins or peptides, including fusion proteins or peptides, encoded by nucleic acids as

described herein (e.g., B7-4 family proteins, mutant forms of B7-4 proteins, fusion

proteins, and the like}.



20 Alternatively, 137-4 proteins can be expressed in insect cells u3iMQ 200
bacui ovi r u%0 B4piessi on vectors. Bacul ovirus vectors avail g‘g}ﬁjs‘ ﬂf’zrs oy
expression of proteins in cultured insect cells (e.g., Sf ce sf'
include the pAc series (Smth et at. (1983¥3Nbt. Cell Biol. -.2156-2165)
and the pVL seri esrgé_:#ckl ow and Summers (1989) Virology 170:3 1 -39), In
yet anot her enbodi recambioaitexpressiortveetors Bthé IMEAL AP 1R e5iPhéa ged 1n 25
mamal i an cel Ie§8}é§§'i&98ﬁ%ggmml i an expression vector. Exanplées

Of Hhmmal i an
expression vectors in F3RISAS 10 Beckary ot of engiaptitNaé!lis: F o8 2R4r$ste)) B aAd

pMI2PC  ( Kauf fotatéins €in Bd - . 187-195) ., \Wien used in mamal i an
cells, the expression V%ng)s?é?ncﬂéﬁ%ﬁlceﬁﬁﬁ%gi%ﬁC%{f:én%ﬂtféHS fusingi ded by

viral regul at @FSHI@‘#impgssiofoectmﬁmk&cll§@m’@rﬂhﬁél‘ 8] ters ar
derived fragm :Osch%”% Adenoyi rus 2,” 30 cyi onegal odﬁgéglsagg%lﬁf‘%c %
40. For ot Rer “SarYabiEtheksy %%4d6h@V%ﬁmmamrTémthog;prm&bypyg,,zg,gglo

eukaryotic cel§s SQ8em L&r .and~17 Sanmbrook, J., Fritsh,” E- ’Ev 2
3 MAR 2004 WO G/ 14- 5%?%%?@%@5%&39%6‘%& AHaMRHYE ktthe recambiviehtexpteagion
Cloning: A Labeatertcanpe kManscadbed andlirathted #9045, ' kbor., Laboratory,
Col d Spring Harbpr Laboratory Press, Col d Srpr’iﬁﬂ{:]éngg'?gg&f” | ProFgEs | n’
anot her enbodi“FBAICTY F¢Mepess GRS Tnelymramnaal i an expressi on vector is 5
capabl e of directipg.,g essi.on. of the nucleic acid preferentially in a
parti cul agocel I typgp Eng. , r‘?@%ngd%lf’ré’ FEPIET 1S PN Gften earyiedpetiin it solawizh used
to expressVt heechus t@itainagicdhstitdii eSotSnd TR h | tory el ements_are
known in the art. Non-Limting exanples off)rts)}l}ﬁegggl{gé&lf]%%ueé‘Péeﬁ%? pf gither
pronot ers i ncie'GB of Re-Bisrmprateinso fosien védtors edd s pasibéi &meﬁhélkﬁ&stto%tpr&ém
(1987) Cenes da¥dedihaff adi nphoi d-specific pronoters (Cal ame ‘an
Eaton (1988) 10 Adv. |%ﬁ§%“c‘i‘?’?’ ‘éxg‘:ez%?%ggtn“? ﬂft the recopblingnt proteamt Such fodionT
cel | recept orsciow typicallpsave Badd purbsses: (13 253) © 729-733). and

i mmunogl obul |g,,n§ Baneriéi et al. {%@333 |1 re%&%l&?gﬁ%?tg@% ng grotein;
Bal tinmore (1 3‘3 ape 98 sqlybilipy gl the peegmbimasiyeoietri; and 6 Pk € IrSthe briftatioh N
neur of i | anentof HeORBSBEi: . ddl e.(1989) Proc. Natl. Acad. Sci. USA
86: 5473- 5477) . par_lcrea!gz-ug FolEinty 5&%%?%“?%%@%@@&@@1%}1, isdusorce
230: 912- 916) EXRISsAOTIvaTtITSEN progb e ckRRRE kitCishACSRE e | e
promoter; U g .Patent No. 4,873, 31_69?;% Eulrsopean ‘?A%%ﬁ‘f‘%% F%?F‘ﬁ]dﬁq %'ﬁ%l on
No. 264, 166). T%&&P%Mﬁ?%"?lp@mm@}anaq entiblsrsopartgarso fahe reabmbi ) ,

ARG
for exanpl e thHeefubidh imifet) Qb RESIRIELS: £6KES nd Gruss (1990) Science
249: 374-379) and t he a?t?et%sgéot e?"n‘s‘%‘rﬁég’r%‘{“e"?‘ tﬂi@awa@gmam(sm gAYRIes,(ab889)

Genes Dev. 3UBFEOBABY recognifbh sequanieyShotudedr Bror & Blr¥ R dnd S &N D

an.
. . . kinase.
expressedy N-ri [ cells usin ro
p CbO T&B)%gl%s:on expression \g:ctors include pGEX (Pharmacia Biotech Inc; Smith, D.B

and Johnson, K.S. (1 088) Gene 67:31-40),
and pRIT5 (Pharmacia, Piscataway,

PMAL (New England Biolabs, Beverly, MA)

NJ) which fuse glutathione S-transferase (GST),

maltose E binding protein, or protein A, respectively, to the target recombinant protein.

Purified fusion proteins can be utilized in B7-4 activity assays, (e.g., direct

25  assays or competitive assays described in detail below), or to generate antibodies

specific for B7-4 proteins, for example.
Examples of suitable inducible non-fusion E. coli expression vectors include
pTrc (Amann et al., (1988) Gene 69:301-315) and pET 11d (Studier et al., Gene

Expression Technology: Methods in Enzymology 185, Academic Press, San Drego

30 California (1990) 60-89). Target gene expression from the pTrc vector relies on host

RNA polymerase transcription from a hybrid trp-lac fusion promoter. Target gene



bacul ovirus expression vectors. Baculovirus vectors available for 73 MAR 2004
expression of proteins in cultured insect cells (e.g., Sf 9 cells)

i ncl ude twepfEsseries (Smth et al., (1983) MIl. Cell Bi@wsN2i56-2165)
and the pVL series (Lucklow, V.A , and Summers, MD., (1989) Virol ogy

170: 31-39). 25 In yet another enbodi nent -44-nucl eic acid nol ecul e of the
invention is expressed in mammalian cells using a mamral i an expression

vector. Exanmxg&sgbnmmmé BT | |8 %65 800 @A sefi |danFdngel‘7p4\ﬁl§ 21NERlsonP COVB
(Seed, B., (1937) Nature 329:840) and pMI2PC (Kaufnman et ?

EMBQJ. 6: 187-prgmpter Wedntaddwyd doaxprassad viralnRN 4l paiymeradaé'l‘égplps’ﬁnmmra/lect or's
control functions are oft vided b i regul atory_el enents. 30 For
Cvanm e, | comTBReaeds SPDRL b et Srana DAV R DIt B HONES) Remroesiders o

cytonmegal ovir, I MAR,
PCT/ USOQ/ 23256 -4%9@}’% eryvl ggﬁé&b‘l’@e%’gu atgcg&yoié%éet;a%?%qﬁ%%vlsn

manmal i an i:elplrmnalee known in the art, for exanple systens in which gene

expression is regul ated by heavy .net al jons (see e.g., Mayo et al. (1982)
Cel | 29:99-108; BrPnfstraiegito allaxmp_@w MRiSAR IO UG RESSion in @@frln@tceqxpaﬁss

(1905) 01, ol by o5 R8Pk B ORI oo R 1

167-220), hQEdﬂhﬂﬁﬁar(thﬁelﬁ((Qoueshﬁﬁ Rt Gahe 953 30n Maknbl Sy Mt Kodl3 1432, Hynes
et al. (1981) Proc. Natl. Acad Sci. USA 78:2038-2042; Klock et al. (1987)

Nat ure 329: 7F2m8eogr d5adicademigRegshetan(Riogn)Califernia (JR400d 1%428). Another

ol ccul e s SRRy 0k k168 Al Reqdes gIBE RGN 0515 SR Bl 1 nes

(Gossen, M  aRpreBipivetioriso tHal @RAndiRIdaE) coBhd for AEAGmIRS heid BIRARSR: 5547-
5551; CGossen, M et al. (1932% Sci ence 268:1766-1769; PCT Publication No.

WO 94/ 29442 prefpegnidiy wilized ¢ icgﬁ‘(N@damf%n??ﬂsM;feicm@isrmn@-gd1i'rfhl18)
anot her enb i nvent i a reconbi nant e Bre
vector in m%‘g‘ﬁﬁﬂ@}“é{“’ Iﬂﬂge’csacbag%ﬁg{qc\?e Ftﬁ TRieaEPR 5N B Cf’W&ﬁ ﬁ’ésmndard

eukaryoti c pmNRis@hthedifREldiyues) | owi ng for 15 i nduci bl e expression of a
B7-4 protein in eukaryotic cells. The invention further provides a

reconbi nalt expreds Whﬁf@mbﬁdlf@,@ﬁﬁh‘? §ffﬁgexaresamvm§¢re&eubfeasoexnrm:qnwerm| on
Cl Oned I nto té] %i(e@ ?%gcté) -fOT %bPEFSI n rst C?!’?\Q? 4| C?\.Ide pr\t'e&)§ecoln@ﬁ]:$?§l 5% S

the DNA nol ectif efi’s operative 0 a“Fegiicatory Requéhc

manner whi ch aajdlswss) EXBORKP22S 200 p ﬁmamu@aﬁaﬁd Heasmw.@z‘ (1932) Db 30Becul e)
of an 20 RNA nol ecul e which is antl sense to B7-4 nRNA. Requl atory

sequences op&fakipIRY Y8 (Sahnlaet oA o(188ALERn - KT blz3dsl e {nviregendrrperenes
orientation <R [ﬂggo(f I&%ﬁ?ﬁ)d@éfhn%krogg Corp, San Diego, CA).

20 Alternatively, B7-4 proteins can be expressed in insect cells using baculovirus
expression vectors. Baculovirus vectors available for expression of proteins in cultured
insect cells (e.g., Sf 9 cells) include the pAc series (Smith et al. (1983) Mol. Cell Biol.
3:2156-2165) and the pVL series (Lucklow and Summers (1989) Virology 170:31-39).

In yet another embodiment, a nucleic acid of the invention is expressed in

25 mammalian cells using a mammalian expression vector. Exampies of mammalian
expression vectors include pCDMS8 (Seed, B. (1987) Nature 329:840) and pMT2PC
(Kaufman et al. (1987) EMBO J. 6:187-195). When used in mammalian cells, the
expression vector's control functions are often provided by viral regulatory elements.
For example, commonly used promoters are derived from polyoma, Adenovirus 2,

30 cytomegalovirus and Simian Virus 40. For other suitable expression systems for both

prokaryotic and eukaryotic cells see chapters 16 and 17 of Sambrook, J., Fritsh, E. F.,



t he continuous expression of the antisense RNA nolecule in a variety3dMAR 2004
cell types, for instance viral pronoters and/or enhancers, or regulatory
sequencesWOAN/IBESchosen which direct constitutive, tissuBCEYEHVIRY or

cell type specific expression of antisense, RNA. The 25 anti sense

expression vector can be in the form of a” fxtonbi nant pl asm d, phagem d or
attenuated virus in which antisense nucleic acids are produced under the
control of a an Mantis; TiMelesyardglahimgord Latogatory, Mehwaladnd vit GoldfiSprinigch can

be determ ned t cel | i.nt ich the vector,is_introdyced. For a
di scussi on of I@ﬁ%’&%&ﬁf“&??’o{;&gﬁpﬁltgﬁ2{3\9@9{3?88‘5 Bh Eﬁ?’r@l‘iﬁf’i‘g% §§i’°§$%s see
Weintraub, H 1e§g al., Antisense RNA as a nolecular 30 tool for genetic
anal ysis, Reviews - Trends in Cenetics, Vol. 1(1) 1986. 2 3 MAR 2004 WO
111/ 14556 PCT/ USI | DY 2828 embddifeot, her reegpioantafaniaidnrexpressiom v@eetiai ns t o

host cells_into i .a reconbi nant . expressi on vectaqr, of the_ invention
has been i At rm@@&?wﬁelww&%gﬁthe&BF*malﬁ@ prefecalihy Manarydar celltype

are used i nt ef.Changeablifetsil dletSnty BG4 R ' idsfid '
not only to tﬁg@bart?%ﬁ%r S%%jgl[g?{ t(,’:eIII]t ut sto t 8%3?%]9821%38/@&3%%{(}?3#1 s:Eal
progeny 5 of speciiicaepédhtory Benausarekapvaiimthendi Navalimning eRByiples 6fi§ujiable
succeedi ng generati ong due to ejther nutation or environnental

i nfluences, sUtSHePP Dromgler e lude Hheralbyminggomotgeiiverspeciils: Pikem gt ant
cell, but are } i d VbR 5 t in.
A host cell cggh%}edygﬁné;%#bﬁg?%??b@g{ ghoi%?%itc ?’Eoééﬁﬁs.(e@gn %ngg%rrg él,(hgé§7-4
10 prot ei h0casdbémexpoid3:28l5-2RS)bagiaetidutdr peahbBrsfdhcelisedeptoro( Winotd &Lt
cells, yeast gor mammalian cells (such _as Chinese hanmster ovary cells (CHO
or COS cel | s)Paltmozs (1588) EMBCL §odf- 08D pad immunagirinlinn(Bapegicet 3k 98 Gefl
the art. Vectgy. j i i i ells
Via convent i ShaT ( CRlyeaf ahdBURRKEE kR Lo S R ARV foufln: SHERICKRbG R
herei n, the trgrahdbedrbfinnehoprombiesByraadnd Roddls { 980) Brvc. Bogt Adatiefdetiss o

refer to a varjety of art-recogni_ﬁed t echni guez for introducin foreién
nucl ei ¢ aci d %%ﬁﬁgrsﬁ%mpﬁf%ﬁ-%?eﬂ g Prommeters (Falupdi g Hof 19821674766 aﬂggwat . or
cal cium chtorj - LD, i -dextr.ans i . iy ke i on,

| i pof ecti (l)%l %rfra‘?g%-g:&&{r:% glpia%l%gfrflﬁ%é%l ta |g%ﬁ§'%%@&§§&n% b?%’ﬁgﬁ%r

transf ecti ng ©1883,3 bedrdsEwapeabe fpbcatebn FubSeariomdék 2641 6@). .Devilpareniadly-

Cloning: A 20 Laboratory Manuagl. 2nd, ed.,.Cold ri ng Harbor Laboratory,
Cod a0 ho” TiEERRa B BNl S e page oSOAMRE A M MR PIOTGRER.  an

other | abor al QelsdTBANBISs (FRi) S1iaRkD4bI30SH8FLIAR. BlretdBIRB LRI GE | S 11

i s known t hat ependi ng upon expressi on vector ection
t echni que use@antpet yndiTHhdn (108DIG s Blev.CRIITRI46)Y
20 Alternatively, a B7-4 polypeptide can be expressed in insect cells using

baculovirus expression vectors. Baculovirus vectors available for expression of proteins
in cultured insect cells (e.g., Sf 9 cells) include the pAc series (Smith er al., (1983) Mol.
Cell Biol 3:2156-2165) and the pVL series (Lucklow, V.A., and Summers, M.D.,
(1989) Virology 170:31-39).

25 In yet another embodiment, a nucleic acid molecule of the invention is expressed
in mammal'ian cells using a mammallian expression vector. Examples of mammalian
expression vectors include pMex-Neol, pCDM8 (Seed, B., (1987) Nature 329:840) and
pMT2PC (Kaufman et al. (1987), EMBO J. 6:187-195). When used in mammalian cells,
the expression vector's control functions are often provided by viral regulatory elemenits,

30 For example, commonly used promoters are derived from polyoma, Adenovirus 2,

cytomegalovirus and Simian Virus 40.



integrate the foreign DNA into their genome. In order to identify anEI3MAR 2004
sel ect thepg gpskptegrants, a gene that encodes a sel ectabl e marker (e.g.
resistance to antibiotics) is generally introduced into T RIeR3%8 | s
along with the gene of interest. Preferred,.sel ectable markers include

t hose which confer resistance to drugs, such as (418, hygromycin and

met hotrexate. Nucl i c aci dﬁir}&gdl ng a sel ectabl e marker can be introduced

into a host cell on {'A%"¢td & fEPlary srleme e s ingnammalian gsilotrsi knosm igan

be 30 introdugg r tra fect ed th the
intr odluced nﬂcl gﬁrg%&gﬁ.ﬁ " Sggg%g%&gkrlggﬁ%é% %é?’?’ué‘i i’g ea%}’n\%@ ‘é?n%an

be identifi ed(Slgg/e@r May@edrebt(imx(bﬂg9 99cH)8l Brink@t em\msz)mmrz%%@ 4
sel ect abl e survive, whil e the ot her I's diey- %

cell of the i %ﬁtﬁ’g(ﬁ“%&r‘(fﬂéscﬁf ﬁf@kﬁﬂ%ﬂ@f’drhe@umw@teeghch@ecelall in

culture, cagn .4 r.es pr o

Accor di ngl 3 ?gp\lsﬁ\%%]a?ig%?\&q%g? e N 8 i de?kéﬁ%ﬁ atPBP%grERM@T?ﬁQ),a
B7-4 protein hminoges tee hpsiLeced i IQBItNI:ﬁHBGQ o rRad t, the
met hod conpri s cul turéé{fhe hg(st c)el I ugf %\\?gzr?tzl i(-)Ig é(%lrlﬁtag whi Zﬁ%}

r econbi nant e@("ﬁf?éﬁcg Hobei 38:28h% 30 2 dlleckn7 -ad (|b98:)7t)éiamrhas9 BBBM36; Israel &
trod d t d d. |
anot e empodr it (AR SEP A rEY 19T aelei o ﬁ’qpéﬁwﬁ{cgvéﬂsragégoﬁcgrot ein
fromthe mediopaimsl), Jf@(ﬂbbftellaﬁéatmaeédles &&'d 2l pPehreshiichbh Ko Ex{:%%n&gﬁ;m”t on

can al so be used to produce non-human = transgenic anina
one enbodifrerttracychiegst(Gessen, M amdﬁmmWéhti%ﬁ) PsocaNafl eddad) Sa?ieUSz@@QXSE‘ﬂ or an
enbryoni c st sequences _have b -

t.9 whi,ch
i ntroduced. gpﬁeﬁgsslfg 17’5’ g(éﬂ%ﬁé’r‘f" b-’(?‘sr](?ﬁ@r %@T@L‘h’éﬁmhmh@nwo
transgenic ar94m’d482|ﬁmd%ﬁ‘bhlﬂf&aﬁé@&%“%9§3]3“] e%g?d?&%gl have peen

introduced into their genone or honol ogous re Fnant an el s i n which
endogenous Bmoﬁlménbem\fhatw@ freeides atdcambdihanGexpkession Nedtsr iafuhicksehnly f or
a B7-4 pol ypeptide and for

studyi ng the {ion an ctivi

i denti fying 81.5 o%ﬁfgltfvﬁgﬁ fw%ﬁ%aﬁlrﬁl}éﬁ’ﬂ? eykaryplia Pro@atef; therebnaliersiag for

her ei n, alstﬁﬁdlﬁzﬂﬂélbﬁpr@daioﬁﬁifa B74 3rdtQR i HIBR IR, preferably a mammal,
nore 20 preferably a rodent such as a rat or” nouse, in which one or nore

of the cells of tHde iyentien firthet mesieaatatanﬂngmneexpﬁsheh vexran@ngstisit a

transgenlc a non- hu tes, sheep, dogs, cows, goats,
chi ckens, ’}W%@‘HE‘:“?C #?}E? Heyephigag O'Edt’f“élgg@%eﬁsl?“ "é%@@@rﬁ’é‘l}‘@“m which is

i nt egrat ed [ I&hem'ﬁah& gﬁﬁ@@tl@‘DﬁAQﬁ&]EcJ!é Qng 19@1y6}|n§<5@{35391%?u orf"{lzﬁ%c%y o5

devel ops and which renmains in the genone the ' mature an
directing thé ”é@ﬂ@ﬁ'é‘s'bicbn”@wsmeepms.mksd(bgemesqmrwduofthbrDMmmcﬂfculH)bearCel I

types or 50 SRYUER molecule which is antisense to B7-4 mRNA. Regulatory sequences operatively
linked to a nucleic acid cloned in the antisense orientation can be chosen which direct
the continuous expression of the antisense RNA molecule in a variety of cell types, for
instance viral promoters and/or enhancers, or regulatory sequences can be chosen which
direct constitutive, tissue specific or cell type specific expression of antisense RNA. The

25 antisense expression vector can be in the form of a recombinant plasmid, phagemid or

attenuated virus in which antisense nucleic acids are produced under the control of a
high efficiency regulatory region, the activity of which can be determined by the cell
type into which the vector is introduced. For a discussion of the regulation of gene
expression using antisense genes see Weintraub, H. et al., Antisense RNA as a molecular

30 ool for genetic analysis, Reviews - Trends in Genetics, Vol. 1(1) 1986.



of the transgenic animal . As used herein, a "honol ogous reconbinanﬂS MAR2M4
ani mal " i ngqo., human ani mal, preferably a mammal, nore |
nouse, in &ﬂ”ch %n endogenous B7-4 gene has been aIteredPg¥E%ﬁﬂ% é ou
reconbi nati on between the endogenous gene. and an exogenous DNA nDIecuIe
introduced into a cell of the animal, e.g., an 30 enbryonic cell of the
animal, prior to devel opnent of the anrnal 2 3 MAR 2004 WD 111/14356
PCT/ USOOL232a6 - 49ARCHER#pEeml hedRy sRLIONPENRiRE Y Wrerﬂllrsenoo’dnctbereewaameu by
i ntroduci ng ae Jg%esgron%&%g Pl r&%kgb&h%q%egn L o%u%e%e\;[rﬂ?; emf) ?‘8%:1 US Of a

fertilized ooc m Cr ol n ion, re and

al | owi ng t he Yecsthisinam rﬂavcelro@reruaea.masmg@aw;emant ltf@ilﬁdiéistf)&ﬂh%fszﬁﬂ' mal .
The B7-4 cDNA sequence of SEQID NO 1 or 3 5 can be introduced as a

transgene int @Wﬁ@fg’er%ﬁelm@l peotrewharrsibicetfieidut toabe progeny erglojentiabprogeny

h h h t B7-4 ,
Can Do used. SCLS pRel e RIS Sarel R BIG™ HviRed oG eRRBROLEbIons it o6
anot her B7-4 {adfihkymui¥BBher em%nmeﬁmr ﬁﬁiu@ﬁd’e@ slﬂé'ﬁ?r‘ég% RYPRb] :' be o the
B7-4 family cDNA sequences of SEQ I or 3 (déscribed furt in

subsection | alentwe) toethe parsackcedisbut are arilsgrehrded %Qhinnbe soope oﬁmqmenczsa:sachd
pol yadenyl ation signals can also be included in the transgene to increase
the effici enc@e '8f- expression of the transgene. A tissue-specific

regul atory sequengeosycedhn BEaRPEoRR St bKRIVHGC @erl37ro4 e&ls\;gpﬁ%‘ﬂwt 0

direct expression of a B/-4 protein to particular cel ods for
gener at i ng0t r progjrecanchesaxpreadest mbactemﬁrcytbs surhias Pudct, lrmectataﬁls,ryeasr nj ection,

particularly aninals s a e, have becone 15 ventional in the art
and are descr ?’B’é‘ﬂ‘ahf”bFéig a'fF%IaéC?‘?‘rFSFJﬁ@S‘F’a‘EVé‘Rthﬁéégﬁ@ ) 986 036ty Pther

4, 870, 009, bomamt hbact%nsaierabwn $iirdse Eiah@d% tharg 4, 873, 191 by Wagner et
aI and in Hogan, B., Manipulating the Muse Enbryo, (Cold Spring Harbor

Laboratory Press, V&ubrdDSArdandge Iriardltmrced N1orprokdr9@e:) or eBkarybar caletvitods are

used for productr on of ot her trans c animals. A trapsgeni ¢ founder
ani mal can be“qnyEtonal ‘éﬁ‘sg‘a@é'df"h‘ﬁfot t‘%‘eﬁli"e%‘é@ﬁcés&ﬁ"dah%?'"4‘(éf fefREgene in

i ts genongsandlQLfeaXRic® 3he®MrakfeBlodt RN eddad td éﬁy@&avara eFLs rag%.lﬁ ?ef‘donal

animals. A transgenic founder animal can then be used reed a
ani mal s car r yiechpiques feriamedpeing. foidigrenncdaic adid éng gBNIA) mnrarimlstsceﬁamtwjmg a
transgene encagdr n can further be o ot her, tr nsgenr o

t
ani mal' s carryf ‘g“%g’hawﬁaﬁfﬁéﬁé@%‘ﬁ%@"O% SHPIEFRYR I, Bcﬁ%\%{)#%’@ﬂé"m i nant

ani mal, a vectfsfkoRPBREESH, WPERLUrEIMRIN Suitdhle hRARls ?orR%Efoﬁﬂln fora B7-4
gene into which a del’etion, addition or substitution has been troduced

to thereby al ttrmsfecen@hostﬁdhclan(bn&um igiSembpriok, ¢tk (B’ble#u@en’éomfrgrefl B7-4 gene

can 20 Laboratory Manual. 2nd, ed., Cold Spring Harbor Laboratory, Cold Sprning Harbor

Laboratory Press, Cold Spring Harbor, NY, 1989), and other laboratory manuals.

For stable transfection of mammalian cells, it is known that, depending upon the
expression vector and transfection technique used, only a smal! fraction of cells may
integrate the foreign DNA into their genome. In order to identify and select these

25 integrants, a gene that encodes a selectable marker (e.g., resistance to antibiotics) is
generally introduced into the host cells along with the gene of interest. Preferred
selectable markers include those which confer resistance to drugs, such as G418,
hygromycin and methotrexate. Nucleic acid encoding a selectable marker can be
introduced into a host cell on the same vector as that encoding a B7-4 protein or can be

30 introduced on a separate vector. Cells stably transfected with the introduced nucleic



be a human gene (e.g., the SEQID NGO I or 3), but nore preferably, i3 AR 2004
non- human honol ogue of a human B7-4 gene (e.g., a cDNA isolated b
stringent M&/b¥iHdizati on with 30 the nucl eoti de sequence of CEESWHINO | or
3). For exanple, a nouse B7-4 gene can be used to construct a honol ogous
reconbi nation vector suitable for alteri ng43an 2 ) MAR 2004 WO 01/ 14, 556
PCT/ t 1501t 23256 -50 endogenous B7-4 gene in the nouse genone. In a
preferred enbadd vembe idehefiadawt drug saectidage.gnedisthethavh aicorpopaed the seieagisies
reconbi nati on, the endogenous B7-4 gene is _functionally disrupted (i.e.,

no | onger encB’&Q%Cf&e‘F%Y‘fa]tﬁuﬁYlé‘?s vrlstths prhergedgdicdferred to as a  "knock out”

vector). Alternati K;}Héb cr:]etllnr? HERLE tlo%aﬂlcngﬁg_ﬁzdkg.gﬁogic%wé&aﬁ'%}}%léa\ogtpc%n iR

honol ogous reconbi n he” endogehous _ i's nmu or ot Ner wi se
altered but silhré, can®edesl (3 pfadneé (iRNakpeiyhad M4 peotdn, Ab&digBL, FRAfvention
regul atory region can be altered to thereby alter the expression of the
endogenousSB7gmhpf proxidey metheds frg predusinggdis4 pretewrisingdhe best gallstadithe t he
altered portion of the B7-4 ne js flanked at .its b'.a ' ends, by

i 11 onal | nuh et g eahaiEenh i maRsSCoriyais LB rob B b FSh ol wgous
10 reconbi nat RBni¢h @%6 Whidhef MESADIASR RXRESHPUS IR enfodIENE BN frofth R Yebe
vector and an endogenous B7-4 gene in an enbryonic stemcell. The

addi tional f| mtlkidupdBin aisutableenatiumeich batguBRderoeings poditddcileatothengt h

Typi cal 1y, - soVBPOImER) Bhaeebo e AP E Tl SRR F BRIt PO BomdRt madium.orac)

are includgd i Hobeceyiector (see e.g., Thomas, K R and Capecchi, M R
(1987) Cell 15 51:503 for a description of honol ogous reconbi nation
vectors). The vect Gertaig hostreloafitbe thvemian @n abeibeysed © modwe oehhumane

(e.g., by electroparation nd cells in whic t he i ntroduced B7-4 gene
has honol ogouEP@PEF‘é‘Eaﬂ'SP#%Ja %ft‘ﬂ“l?lﬁeméﬁﬁl8‘&@%‘58?“?37‘-"2“9‘8&8?ﬁﬁr‘%"‘?‘é‘PB &d

(see, e.g., Li‘ertillfzed%cﬁl: or mgg@yog%!s{en?&éllgﬁ@whizh‘B?Sﬁécﬁﬁrﬁ%éiﬁﬁﬁ{ck§hﬁfe%e3#en

injected into a blastocyst of an animal (e.g., a nouse) orm
aggr egat i on chitnoducesl. (Ssickehos? Gells. agn theBrimdised/to ceate norFhyrarocansgémoamsiaknd

Enbryonic  Ste l1s: AP 9%tical Aff) rgach, EdJ. Robg}r?tson ed. (IRL,
Octord, 1887) VB cxaserpasR 74 cedinges e Br ooiesH TRBER RS hnt ed | nt o
a suitabl e psghifOREEH R mEifIR heinfdSThaihid éniLertd B7FseqBEREYRavRRGNL T O
term Progeny harboring the honol ogously reconbined DNAin their germ
cells can be saltazel.t Sudbrapanhlnare na¢fol fon stetlyios thel funetédnl andiof aethvity adiaril-4

contain the 25 homol ogous!l y.reconbi ned b er,nd i ne sm.ssion of . the
transgene. I\/lei"ﬁl?ﬁi"é"'df:g‘P‘!rl Eodﬁ%cﬂ’ﬁ'd?if ‘?{oe%{iﬁ tgﬁq@%@@a ﬁsbciflr%ﬂ? Sﬂ}"\'/té/c {5r8°%nd
honol ogous r egQER RafRinsgéit Mal"at 8 ndeRemaP R mall ipkdfehably BiAMbE Ynoré.

(1991) Current Opinion In Biotechnology 2:823-829 and in PCT

| nt er nat i @Ral prigshbly atrodant Nsb as a o 0 1oLl Huwhighlone gherd efdheeells of the

animal includes a transgene. Other examples of transgenic animals include non-human
primates, sheep, dogs, cows, goats, chickens, amphibians, and the like. A transgene 1s
exogenous DNA which is integrated into the genome of a cell from which a transgenic
animal develops and which remains in the genome of the mature animal, thereby

25 directing the expression of an encoded gene product in one or more cell types or tissues
of the transgenic animal. As used herein, a "homologous recombinant animal” 18 a non-
human animal, preferably a mammal, more preferably a mouse, in which an endogenous
B7-4 gene has been altered by homologous recombination between the endogenous gene
and an exogenous DNA molecule introduced into a cell of the animal, e.g., an

30 embryonic cell of the animal, prior to development of the animal.



al .: WO 91/01140 by Smithies et al.: WO 92/0968 by Zijlstra et al.; AndARdi
93/ 04169 30 by Berns et al. 2 3 MAR 2004 WD 11 Ul-1556 PCT/US11012326

-51 In addi€ i”é%’%"o the foregoing, the skilled artisan wi | PCEYSIEERHt e t hat

ot her approaches known in the art for honpl ogous reconbi nati on can be
applied to the instant invention. Enzyne-dssisted site-specific

integration systens are known in the art and can be applied to integrate

a DNA nol ecul e at 4 Areessicawnrled thowyention cam ba craed by imradurigets BivA-

nol ecul e. Exa ch. gn - asS] i.ntegrat.i on systens. include

the Cre reco |Rg§l§ﬁmglé%tag%ag’3fytg§gﬁ 2%??%&3?1{5 Oggqﬂﬁgﬁe%i ‘f%g‘ei %€8RYbonis, W

and Sauer, B. midrdi9R3ioMuetoviAFingetiBesand AllowARan20edie AdvEbk sy ge, S. and
Sauer, B. (1992) Proc. Natl. Acad. Sci. USA 89: 7905-7909) and the FLP

r econbi nase- FREugepregnankigaraterfoster apimal. adedbhsé cDbdsdqnerang SEQ. ID Nénbor 3
Perri nmon, . 1992 ., Cenet. 13:.367-375; and. 10 Fi eri ng, . et al.
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t he FLP reconbi nase!l%é t em of Saccharonyces cerevisjae 20 (O Gornan et al.
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encodi ng both 'the e rec se and a sel ec protein are requlred.
Such ani nmal s parihe papicolar delth. tNiethodsfot panecaning transgehieranohald diaehibeyo
transgenic animals, .e.g., by mating two  transgenic animals, one
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transgeni c animal s descri bed herein can al so 8 produced according to the
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i nduced to exbld3QrihP ElatioP W . 8L ARaLRERLA Fre REASS: prodBeifii oaRRt cel
can then be fused, e’g., through
transgenic animals. A transgenic founder animal can be identified based upon the
20 presence of a B7-4 transgene in its genome and/or expression of B7-4 mRNA in tissues
or cells of the animals. A transgenic founder animal can then be used to breed additional
animals carrying the transgene. Moreover, transgenic animals carrying a transgene
encoding a B7-4 protein can further be bred to other transgenic animais carrying other
transgenes.
25 To create a homologous recombinant animal, a vector is prepared which contains
at least a portion of a B7-4 gene into which a deletion, addition or substitution has been
introduced to thereby alter, e.g., functionally disrupt, the B7-4 gene. The B7-4 gene can
be a human gene (e.g., the SEQ ID NO:1 or 3), but more preferably, is a non-human
homologue of a human B7-4 gene (e.g., a cDNA isolated by stringent hybridization with
30 the nucleotide sequence of SEQ ID NO:1 or 3). For example, a mouse B7-4 gene can be

used to construct a homologous recombination vector suitable for altering an
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can be injected into a blastocyst of an animal (e.g., a mouse) to form aggregation chimeras (see
20 e.g., Bradley, A. in Teratocarcinomas and Embryonic Stem Cells: A Practical
Approach, E.J. Robertson, ed. (IRL, Oxford, 1987) pp. 113-152). A chimeric embryo
can then be implanted into a suitable pseudopregnant female foster animal and the
embryo brought to term. Progeny harboring the homologously recombined DNA in
their germ cells can be used 10 breed animals in which all cells of the animal contain the
25 homologously recombined DNA by germline transmission of the transgene. Methods
for constructing homologous recombination vectors and homologous recombinant
animals are described further in Bradley, A. (1991) Current Opinion in Biotechnology
2:823-829 and in PCT International Publication Nos.: WO 90/11354 by Le Mouellec et
al.; WO 91/01140 by Smithies et al.; WO 92/0968 by Zijlstra et al.; and WO 93/04169
30 by Bemsetal.
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recombinase system is the FLP recombinase system of Saccharomyces cerevisiae
20 (O'Gorman et al. (1991) Science 251:1351-1355. [fa cr_e/loxP recombinase system is
used to regulate expression of the transgene, animals containing transgenes encoding
both the Cre recombinase and a selected protein are required. Such animals can be
provided through the construction of "double” transgenic animals, e.g., by mating two
transgenic animals, one containing a transgene encoding a selected protein and the other
25 containing a transgene encoding a recombinase.
Clones of the non-human transgenic animals described herein can also be
produced according to the methods described in Wilmut, [. et al. (1997) Nature 385:810-
813 and PCT International Publication Nos. WO 97/07668 and WO 97/07669. In brief,
a cell, e.g., a somatic cell, from the transgenic animal can be isolated and induced to exit
30 the growth cycle and enter G phase. The quiescent cell can then be fused, e.g., through

the use of electrical pulses, to an enucleated oocyte from an animal of the same species
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be acconplished through the 25 use of nasal sprays or suppositories. For
transder mal a@ffifingal paents isotameantoabsemtion delpning deeras; and therfikie atoapatibleovith
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or retention 30 enermas for rectal delivery. Ul/ | 455(1 -55 2 3 MAR 2004
agent is incompatible with the active compound, use thereof in the compositions is
contemplated. Supplementary active compounds can also be incorporated into the
compaositions.

20 A pharmaceutical composition of the invention is formulated to be compatible
with its intended route of administration. Examples of routes of administration include
parenteral, e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation),
transdermal (topical), transmucosal, and rectal administration. Solutions or suspensions
used for parenteral, intradermal, or subcutaneous application can include the following

25 components: a sterile diluent such as water for injection, saline solution, fixed oils,
polyethylene glycols, glycerine, propylene glycol or other synthetic solvents;
antibacterial agents such as benzyl alcohol or methyl parabens; antioxidants such as
ascorbic acid or sodium bisulfite; chelating agents such as ethylenediaminetetraacetic
acid; buffers such as acetates, citrates or phosphates and agents for the adjustment of

30  tonicity such as sodium chioride or dextrose. pH can be adjusted with acids or bases,

such as hydrochloric acid or sodium hvdroxide. The parenteral preparation can be
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for use | 90 hucrmggde i;:rt ee c%(r)nspao%%or?f P?oﬁjc?n%eg 8%%‘{%‘3%{ ltfie(angjectable compositions can be
brought about by including in the composition an agent which delays absorption, for
example, aluminum monostearate and gelatin.
Sterile injectable solutions can be prepared by incorporating the active
compound (e.g., a B7-4 protein or anti-B7-4 antibody) in the required amount in an
25 appropriate solvent with one or a combination of ingredients enumerated above, as
required, followed by filtered sterilization. Generally, dispersions are prepared by
incorporating the active compound into a sterile vehicle which contains a basic
dispersion medium and the required other ingredients from those enumerated above. In

the case of sterile powders for the preparation of sterile injectable solutions, the

30 preferred methods of preparation are vacuum drying and freeze-drying which yields a
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3 MAR 2004 PCT{ % 256 used for exanple, to express B7-4 protein
(e.g., via a V‘(Sg'g © N YPASI Y™ M8 ct or in a host cell in gene therapy

applications), to Fl&téﬂﬁhma?atfbn%zﬁﬁlc&-, thel Bmpolh@® HYL&Rlered in the form of an

aerosol spray from pressured container or dispenser which contains a suitable propeilant,

e.g., a gas such as carbon dioxide, or a nebulizer.

20 Systemic administration can also be by transmucosal or transdermal means. For
transmucosal or transdermal administration, penetrants appropriate to the barrier to be
permeated are used in the formulation. Such penetrants are generally known in the art,
and include, for example, for transmucosal administration, detergents, bile salts, and
fusidic acid derivatives. Transmucosal administration can be accomplished through the

25 use of nasal sprays or suppositones. For transdermal administration, the active
compounds are formulated into ointments, salves, gels, or creams as generally known in
the art.

The compounds can also be prepared in the form of suppositories (e.g., with
conventional suppository bases such as cocoa butter and other glycendes) or retention

30 epemas for rectal delivery.
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activity, as described further bel ow. The B7-4 proteins can be used to
treat di sBCdEf!d>¥haracterized 5 by insufficient or excessPGEUPMEEREt i on of
87-4 inhibitors. In addition, the 137-4 proteins can be used to screen
for naturally occurring 137-4 |igands, te3creen for drugs or conpounds
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i nvention can he utsed H) detzc{ﬁ and isolate.B7- 4 sgirote' ns, regulate the
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B7-4 ant agoni st agent can 30 be use or treating ect.

appropri ate agesad leasinheferdet physicaby dbareedurin sused samity dsaey fordesaibideed
her ei n. 293 MAE 2004 . W011145156 -58 PCTI USO012325G 2. Ther apeutic Met hods
Anot her aSped? "o AL PHRY WAL F8HIHER A Rredeterpingd GHBYLY of atiyaitraraung B7- 4

expr essi on_OlcaRGlated tb Yrddite tho QEARA HhdrspedtlE BAEG D aREGASH WA the ridhiRH
exenplary 5 enbodi ment, the nodul atory nethod of the 1 nvention fnvol ves
cont acti ng a pbairhaceitidal earrier. The specification for the dosage unit forms of the invention are
dictated by and directly dependent on the unique characteristics of the active compound
and the particular therapeutic effect to be achieved, and the limitations inherent in the ant
20 of compounding such an active compound for the treatment of individuals.

Toxicity and therapeutic efficacy of such compounds can be determined by
standard pharmaceutical procedures in cell cultures or experimental animals, e.g., for
determining the LDS50 (the dose lethal to 50% of the porulation) and the ED50 (the dose
therapeutically effective in 50% of the population). The dose ratio between toxic and

25 therapeutic effects is the therapeutic index and it can be expressed as the ratio
LDS0/ED50. Compounds which exhibit large therapeutic indices are preferred. While
compounds that exhibit toxic side effects may be used, care should be taken to design a

delivery system that targets such compounds to the siie of affected tissue in order to

minimize potential damage to uninfected cells and, thereby, reduce side effects.
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B7-4 protein activity associated with the cell. An agent that nodul ates
B7-4 prot¥PEdi¥vity can be an agent as described herei RETHSEREY a
nucleic acid or a protein, a naturally-occurring target nolecule of a
B7-4 protein (e.g., a B7-4 ligand), a 1375 -anti body, a B7-4 agonist 10 or
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conpensat e f derieEmnce diqeid depatagm@pe7- 4  expression or activity.
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20  vector can be produced intact from recombinant cells, e.g., retroviral vectors, the
pharmaceutical preparation can include one or more cells which produce the gene
delivery system.

The pharmaceutical compositions can be inciuded in a container, pack, or
dispenser together with instructions for administration.

25

V1. Uses and Methods of the Invention

The nucleic acid molecules, proteins, protein homologues, and antibodies
described herein can be used in one or more of the following methods: a) methods of
treatment, e.g., up- or down-modulating the immune response; b) screening assays; c)

30  predictive medicine (e.g., diagnostic assays, prognostic assays, monitoring clinical trials,

and pharmacogenetics). The isolated nucieic acid molecules of the invention can be
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tol eranceyig, h &gl I's, 10 or both. |mmunosuppression of T gellshespanses is
general ly an actiive, non-antigen- specific, process which requires
continuous exposure of the T cells to the suppressive agent. Tol erance,

whi ch i nvol ves i nduci ng non-responsivene§§70r anergy in T cells, is

di stingui shable fromi munosuppression in that it is generally

ant i gen- speci¥sed. fanekampés, 49 expesafB7es perposug.evina redventisdre ekpressipnagent inhas
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or a B7-4 fusdestritpd dtrehen belper. grhe BI-Bprateihgdan tended it treaBdisdrdenttdhbasiefgedt hat
fail to deliver g_.costinmulatory signal to T.cells that have received a

primary acti atPBHicFgaIexcesy Ve RipdyeNans¥id 16 inbnlkides. Bp-additiogathe 89)4 pateins
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proliferatiodnghgient o gxersiNeriodBe R afdiy-4 pretsn aupredugtiond B7rd prioteimforms
costimul ation,, [ F el l.n. contrast to the
nononeri c fop“ nrlﬁ ﬁ@@g@%g@&%ﬁg@_& %%%‘P%‘Ebb‘? ?ﬁ%pggﬁg Q%’é‘ %‘#\‘??yﬁf RiqiRel |
surface al(B7-Mofeoletphpbhtld7-piivodrb by tHeimraiibh ca WeQibd BladPhYd SbidRAT7-1 O
the T cells, resulting in an increased secretion of cytokines when
conpared to dcrrpigasewedatedhe bioayamlabilingoEB rdtproteins, and ancslulase B7 vhachvior se.,
signal. In o i [On proteins conprising a B7-4 first peptide
fused to a gﬁxgﬁggﬂﬁgggi?ﬂ%géﬁhving an activity of another B | ynphocyte
antigen (e.g., B7-11 or B7-2) can be used to nodify T cell nedi ated

i mmune responses. Alternativel two separate 2 3 MAR 2004 WO I11/14c56 -
60 PCT/USII11/23256 pisthedscof Treaimert: an activity of B | ynphocyte
antigens, {for ex I R i ] - - ra
conbi nat i 10551 of bl oc ipﬁegse'gﬁW%‘é%?gﬁ%@?g&%&%%h&l%@%ﬁ% eur’}gzﬁr% és of’
pol ypepti de wiettingansiibidat atisknd/arr susdtptibB o) a disvraed oo having atdisdaddr espcigad be
conbi ned as a single conposition or adm ni stered separately

('si mul t aneoudtih W"@%ﬂgém?%ﬁﬂnﬁﬁacﬂ‘éﬁ‘%pregul ate or downregulate T cell
medi ated i rmune responses in a subject. Furthernore, a therapeutically
active anount of one or nore peptides having a B7-4 polypeptide activity,
with B7-1 and/or B7-1 ®edphylakcsic Methdde used in conjunction wth other

i nmunono ating reagents to influyence | mMmune responses.. Exampl es of
% g In oge aspect, t(l?xe invention provides a method fgr preventing in :ﬂjubject, a

disease or condition associated with an aberrant B7-4 expression or activity, by
administering to the subject a B7-4 polypeptide or an agent which modulates B7-4
poiypeptide expression or at least one B7-4 activity. Subjects at risk for a disease which
is caused or contributed to by aberrant B7-4 expression or activity can be identified by.
25 for example, any or a combination of diagnostic or prognostic assays as described
herein. Administration of a prophylactic agent can occur prior to the manifestation of
symptoms characteristic of B7-4 aberrancy, such that a disease or disorder is prevented
or, alternatively, delayed in tts progression. Depending on the type of B7-4 aberrancy or
condition, for example, a B7-4 polypeptide, B7-4 agonist or B7-4 antagonist agent can
30 be used for treating the subject. The appropriate agent can be determined based on

screening assays described herein.
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ot her i mmunonodul ati ng reagents include bl ocking antibodies, (e.g.,

agai nst CHRBMVEGSCTLA4, and/or 1 COS, or against other T celdrgnikpss, or
agai nst cytokines), fusion proteins (e.g., CTLA4lg), or inmunosuppressive
drugs, (e.g., rapanycin, cyclosporine A-0¥-FK506). The peptides produced
fromthe nucleic acid nol ecul es of the present invention may also be
useful in the construction of therapeutic agents which block T cell
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Al ternati vel ¢ pobpeptideghanthat BedniifPodiobCifddina sy b R 2004 WO

01/ 1451% PCT/U_h_J\% 10123256 - 61 stranded DNA to form"g’%F‘?‘p é?eggﬂéeta}gﬁ’&‘t to

prevent DNA @R gr BREF B -4rstyitips. i BxamplrarofisectuisbibitoRsagentsediide Of
ei ther, 3gnt hQas = I ide is_ bl ocked. Downregul ating or
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Immune response, or which is characterized by aberrant expression or activity of a B7-4
protein or nucleic acid molecule. In one embodiment, the method involves
administering an agent (e.g., an agent identified by a screening assay described herein),
or combination of agents that modulates (e. g., upregulates or downregulates) B7-4

25  expression or activity. In another embodiment, the method involves administering a B7-
4 protein or nucleic acid molecuie as therapy to compensate for reduced or aberrant B7-4
€Xpression or activity.

Stimulation of B7-4 activity is desirable in situations in which B7-4 is

abnommally downregulated and/or in which increased B7-4 activity is likely to have a

30  beneficial effect. Likewise, inhibition of B7-4 activity is desirable in situations in which
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of efficacy dstihgmsble fRee aumend@ppessyqreptthal ésis ¢gemgalyantigemepeadiccind
conservati on across.species, i i,s.l.ikel hat ot.h B7-4 antigens can
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pancreati c i shberedls feexpashteciyrs in be abigoedoiohe (eraangizagat. been used to

exam ne the i mungsuppressivue, ef.fect.s of. A4l sion proteins 4 NLvi,vo
as described in Lg?fs'%ﬁ‘g\;?feep\ﬁé pglyr§8§|§ﬁcér’1c5 7 S%Ef:é’?'gﬁn?rg nﬁ?\%lla]%h"a
et al., Proc. phighéptidereach BHaifusiddpidfein, (89., a BY1402)1 k0t BRI 2ptibddies that fail
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Raven Press, Nedgliverkcostig@iptonysignglg Toceily thag havsereerivrd & pimary activation signal,
20  can be used to block B7-4 ligand(s) on T cells and thereby provide a specific means by

which to cause immunosuppression and/or induce tolerance in a subject. Such blocking
or inhibitory forms of B7-4 polypeptides and fusion proteins and blocking antibodies
can be identified by their ability to inhibit T cell proliferation and/or cytokine production
when added to an in vifro costimulation assay as previously described herein. In

25 contrast to the monomeric form, forms of a B7-4 polypeptide, such as an intact cell
surface a B7-4 polypeptide, preferably transmit a costimulatory signal to the T cells,
resulting in an increased secretion of cytokines when compared to activated T cells that
have not received a costimulatory signal.

In one embodiment, fusion proteins comprising a2 B7-4 first peptide fused to a
30 second peptide having an activity of another B lymphocyte antigen (e.g., B7-1 or B7-2)

can be used to modify T cell mediated immune responses. Alternatively, two separate
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51001 Of one or a combination of Immunotoxins, (e.g., B7-4-

20 ricin with B7-2-ricin and/or B7-1-ricin), into a patient may result in the death of T cells,

particularly of activated T cells that express higher amounts of CD28 and CTLA4.

Soluble forms of a B7-4 polypeptide in 2 monovalent form alone may be useful in

blocking a B7-4 polypeptide function, as described above, in which case a carrier

molecule may also be employed.

25 Another method of preventing the function of a B7-4 polypeptide is through the
use of an antisense or triplex oligonucieotide. For example, an oligonucleotide
complementary to the area around a B7-4 polypeptide translation initiation site, can be
synthesized. One or more antisense oligonucleotides can be added to cell media,
typically at 200 pg/ml, or administered to a patient to prevent the synthesis of a B7-4

30

polypeptide. The antisense olj gonucleotide is taken up by cells and hybridizes 1o a B7-4

mRNA to prevent translation. Alternatively, an oligonucleotide which binds double-
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B7-2 acti %t Y)ep2ed b@hMist@E4EbMNEedeMlodking reagents. To achieve sufficient
immunosuppression or tolerance in a subject, it may also be necessary to block the
function of a combination of B lymphocyte antigens. For example, it may be desirable
to block the function of B7-1 and B7-4, B7-2 and B7-4, or B7-1 and B7-2 and aB7-4
polypetide, by administering a soluble form of a combination of peptides having an

25  activity of each of these antigens or blocking antibodies against these antigens

{separately or together in a single composition) prior to transplantation. Alternatively,
inhibitory forms of B7-4 polypeptides can be used with other suppressive agents such as
blocking antibodies against other T cell markers or against cytokines, other fusion

proteins, e.g., CTLA4lg, or immunosuppressive drugs.
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20  Preventing the activation of autoreactive T cells may reduce or eliminate disease
symptoms. Administration of reagents which block costimulation of T cells by
disrupting receptor:ligand interactions of B lymphocyte antigens can be used to inhibit T
cell activation and prevent production of autoantibodies or T cell-denived cytokines
which may be involved in the disease process. Additionally, blocking reagents may

25 induce antigen-specific tolerance of autoreactive T cells which could lead to long-term
relief from the disease. The efficacy of blocking reagents in preventing or alleviating
autoimmune disorders can be determined using a number of well-characterized animal
models of human autoimmune diseases. Examples include murine experimental
autoimmune encephalitis, systemic lupus erythmatosis in MRL/{pr/Ipr mice or NZB

30 hybrid mice, murine autoimmune collagen arthritis, diabetes mellitus in NOD mice and
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4. Upregulation of Immune Responses
Upregulation of a B lymphocyte antigen function, as a means of upregulating
immune responses, may also be useful in therapy. Upregulation of immune responses
may be in the form of enhancing an existing immune response or eliciting an initial
25 immune response. For example, enhancing an immune response through stimulating B
lymphocyte antigen function may be useful in cases of viral infection. Viral infections
are cleared primarily by cytolytic T cells. In accordance with the present invention, it is
believed that B7-4 polypeptide interacting with their natural ligand(s) on T cells may
result in an increase in the cytolytic activity of at least some T cells. The addition of a

30  soluble B7-4 peptide, alone, or in combination with a different B7- polypeptide, in a

multi-valent form, to stimulate T cell activity through the costimulation pathway would
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Stimulatory forms of B lymphocyte antigens may also be used prophylactically
in vaccines against various pathogens. Immunity against a pathogen, e.g., a virus, could
be induced by vaccinating with a viral protein along with a stimulatory form of a B7-4
polypeptide in an appropriate adjuvant. Altemnately, an expression vector which encodes

25  genes for both a pathogenic antigen and a peptide having the activity of a B7-4 antigen,
e.g., a vaccinia virus expression vector engineered to express a nucleic acid molecule
encoding a viral protein and a nucleic acid molecule encoding a B7-4 polypeptide as
described herein, can be used for vaccination. DNA vaccines can be administered by a
variety of means, for example, by injection (e.g., intramuscular, intradermai, or the

30 biolistic injection of DNA-coated gold particles into the epidermis with a gene gun that

uses a particle accelerator or a compressed gas to inject the particles into the skin
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prevent bi ndi ng
20 directing the expression of a B7-4 polypeptide alone, or in conjuction with a peptide

having B7-1 activity and/or B7-2 activity. The transfected tumor cells are returned to
the patient to result in expression of the peptides on the surface of the transfected cell.
Alteratively, gene therapy techniques can be used to target a tumor cell for transfection
in vivo.

25 The presence of the peptide having the activity of 2 B lymphocyte antigen(s) on
the surface of the tumor cell provides the necessary costimulation signal to T cells to
induce a T cell mediated immune response against the transfected tumor cells. In
addition, tumor cells which lack MHC class | or MHC class II molecules, or which fail
to express sufficient amounts of MHC class [ or MHC class Il molecules, can be

30 transfected with nucleic acid encoding all or a portion of (e.g., a cytoplasmic-domain

truncated portion) of an MHC class | a chain protein and o microglobulin protein or an
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probe 10 IabeindmIMde R. d@Bé):Scabbce 259J366F370]\Bhs§k&ﬂ|$&$l am(msnﬁdm Bl Acad

expression of  a 4 peutically far either
upr egul at i ng G % m%%og Cl? °F8 hé‘"’g “B‘F“'?erfe‘i?GHTCUHétl on
wi th sol ubl e 06 _ =Talol cul e
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that are known 1in the art.
In yet another embedimcnt, the production of an inhibitory form of a B7-4
20 molecule can be inhibited, e.g., using antisense RNA, in order to upregulate the immune
response. For example, in one embodiment, the production of inhibitory B7-4
molecules by a tumor cell can be inhibited in order to increase anti-tumor immunity.
In a specific embodiment, T cells are obtained from a subject and cultured ex
vivo to expand the population of T cells. In a further embodiment the T cells are then
25 administered to a subject. T cells can be stimulated to proliferate in vitro by, for
example, providing to the T cells a primary activation signal and a costimulatory signal,
as is known in the art. Various forms of B7-4 proteins can also be used to costimulate
profiferation of T cells. In one embodiment T cells are cultured ex vive according to the
method described in PCT Application No. WO 94/29436. The costimulatory molecule

30 can be soluble, attached to a cell membrane or attached to a solid surface, such as a bead.
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20 the activity may result from the action of an unknown cytokine. Following
costimulation, this cytokine could be purified from the media by conventional methods
and its activity measured by its ability to induce T cell proliferation.

To identify cytokines which may prevent the induction of tolerance, an in vitro T
cell costimulation assay as described above can he used. In this case, T cells would be

25

given the primary activation signal and contacted with a selected cytokine, but would
not be given the costimulatory signal. Afier washing and resting the T cells, the ceils
would be rechallenged with both a primary activation signal and a costimulatory signal.
If the T cells do not respond (e.g., proliferate or produc. cytokines) they have become

tolerized and the cytokine has not prevented the induction of tolerance. However, if the
30 T cells respond, induction of tolerance has been prevented by the cytokine. Those

cytokines which are capable of preventing the induction of tolerance can be targeted for
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activity of a B7-4 target nol ecule can be acconplished, for exanple, by
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with its target nolecule wthout the |abeling of either B7-4 or t t ar get
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t he t al jetid¢mifymoleculas odiicheinterfiemsweitiagtragellunjarisignaling dedugh thejercelds i ng
catal ytic/ matic.acti.vity of the.t t..an ropriate subst.rate,
ot cct | ng PeRsaEwTaion =2dfomminen y WERn ik ABPF ety s Fo e 1 80P
responsi Verh@khidh %X/o?%ﬁﬂﬁﬂ& prBEE NI (Y&IWhibh BEREt Prévedt Biugingiof a 7L

encodi ng a detectable 20 narker, e.g., chloranphenicol acetyl
t r ansf er asedlecude taligs kigandhgF & examplet the egropaungccyslosparingrA inhibits T cell

activation through stimulation via the T cell receptor pathway but not via the

20 CD28/CTL A4 pathway. Therefore, a different intracellular signaling pathway is
involved in costimulation. Molecules which interfere with intracellular signaling via the
CD28/CTLA4 pathway may be effective as immunosuppressive agents in vive (similar

1o the effects of cyclosporine A).

25 D. ldentification of Molecules which Modulate Expression of a B7-4
Polypeptide

The antibodies produced using the proteins and peptides of the current invention
can be used in a screening assay for molecules which modulate the expression of B7-4
polypeptide on cells. For example, molecules which effect intracellular signaling which

30 leads to induction of expression B7-4 polypeptides e.g., in response to activation signals,

can be identified by assaying expression of one or more B7-4 polypeptides on the cell
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technol ogy such as real -tinme Bionolecular Interaction Analysis (BlA).
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Szabo et al. ) in, ruct. Biol. 5:699-705. As used herein,
"BIA" is ZILtleO((t#gi?b%&{:gF a%?ﬁﬁ’ﬁaﬁ'gém%i ospecific interactions in real tine,

wi t hout | abeling any of the interactants (e.g., BlAcore). Changes in the
optical phenonenon of surface plasnon resonance (SPR) can 20 be used as an
i ndi cation of rkeal - (Scrennaxkssavshs bet ween bi ol ogi cal nol ecules. In an

al ternative embqdlentiy, HELIE, Rl BRo ARLILE 1 Mleih 18, b &RlenfigTRAYAT tO

20 for identifying modulators, i.e., candidate or test compounds or agents {(e.g., pepiides,
peptidomimetics, small molecules or other drugs) which bind to B7-4 proteins, have a
stimulatory or inhibitory effect on, for example, B7-4 expression or B7-4 activity.

In one embodiment, the invention provides assavs for screening candidate or test
compounds which bind to or modulate the activity of a B7-4 protein or polypeptide or

25 biologically active portion thereof, e.g., modulate the ability of B7-4 polypeptide to
interact with its cognate ligand. The test compounds of the present invention can be
obtained using any of the numerous approaches in combinatorial library methods known
in the art, including: biological libraries; spatially addressable parallel solid phase or
solution phase libraries; synthetic library methods requiring deconvolution; the "one-

30 bead one-compound’ hibrary method; and synthetic library methods using affinity

chromatography selection. The biclogical library approach is limited to peptide



nodul ate the activity of a B7-4 protein can be acconplished by determ ning
the ability of the 137-4 protein to further nodul ate the activity of 3MAR 2004
B7-4 target nolecule (e.g., a B7- 4 nediated signal transduction pathway
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Cont 78,1 EAEURPL e RRTP R 8GN ESTBR, AR gl
fusi on pr ot«di expeaginp@ B7-4 target molecule (e.g., a B7-4 ligand or intracellular interactor ,
molecule phosphorylation substrate} with a test compound and determining the ability of
20  the test compound to modulate {e.g. stimulate or inhibit) the activity of the B7-4 target
moiecule. Determining the ability of the test compound to modulate the activity of a
B7-4 target molecule can be accomplished, for example, by determining the abihty of
the B7-4 protein 1o bind to or interact with the B7-4 target molecule or its ligand.
Determining the ability of the B7-4 protein to bind to or interact with a ligand of a B7-4
25 molecule can be accomplished, e.g., by direct binding.
In a direct binding assay, the B7-4 protein could be coupled with a radioisotope
or enzymatic label such that binding of the B7-4 protein to a B7-4 target molecule can
be determined by detecting the labeled B7-4 protein in a complex. For example, B7-4
molecules, e.g., B7-4 proteins, can be labeled with 125], 355, 14C, or 3H, either directly
30 orindirectly, and the radioisotope detected by direct counting of radicemmission or by

scintillation counting. Alternatively, B7-4 molecules can be enzymatically labeled with,
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t he case ofnziyemtis Jabebdqutated hyedetarminutidn ef tdreersibon I MARp 2RPA2AEu Bxirhiedb 56

PCT/ US00123256 -74 directly or indirectly, for exanple, as described
above. Al t@PR¥ti vely, the conpl exes can be dissociated fromthe matrix,

and the | evel ofy s f\AdhOGoBE offhld MldioflS) B HNZAne Ul TP andar d

t echni ques. O her I 'ques I"'ZI ng p el ns “on fices can
al so bes US@GnApdimH h@moaumrm@mmma peeeR B7LNend iveripel MBleciel wRKATRee
either a B7 protein or a B7-4 target nolecule can be i mobi | i zed
utilizi ng lebsijngpftanp of te lmr:xat:ianmaﬁdr@iarrm!ﬂ avmdxonhystmctcmhéxeemecBlz} 4

protein or,target. nol ecul an be dfr i

Py oxy- oo A iafEfechen 37 aSmur B Bleh BoReSuleomimont: Dt ibeli of ethgr B7-4

bi oti nyl at hsiRe S f lized in
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Al t er nat i weseyt heseint, iaSod¢rephysmactdarV &gy Cyrofnser) mantma]lynoarl indtaihg@t thavl ecul es
but which do not jnterfere wt |nt\g,i€én‘g of . the B7-4 proteln to its target
mol ecull® cRfASyEESAR TaleatWhach 4 eslhaqudifgsiifsenyironment yring @ lighh#rdiensehled t ar get

or B7-4 pr Ta&g € t t hods for
detecting sugh{b(%grirﬁp ex%,(qurl:wa%%ﬁ%%‘#qgtgqghz)@ggge%gé:%ag%g dsgove or the
GST- i mobi Mdmamroﬁniplnmxﬁsuod eowemiecoitpounthariodedpert i on of conpl exes using
anti bodies reactive wwth the B7-4 protein or target nolecule, as well as

enzyme- | i nked akistpreferd éﬁb?‘éwm@ﬁﬂﬁ@%@@gl%abalﬁy@ﬁ?ﬁ%? f Prejginitg ping to
associ at ed, r\%{egb tl/?h §7B74-4? paégefl E{Onecmc daf bg g&co@lﬁﬁéﬁ Ré n'lc acu{nﬁo d

enbodi nent ors o expression ar

wher ei m5a gfahé target idoats Rdr ékdniple, tﬁ‘@ﬁcnvft?bﬁﬂﬁ%@ﬂﬂﬂﬂctﬁﬂ@c@f& expr essi on
of 20 B7-4 nRNA or protein in the cell is determ ned. The |evel of

expr essi orfedgmpredp tipg ingduetian of aj %llvlnésese@is@m;@aﬁ of the wrgeide dat e

conmpound | $i,0 roteln
in the abs ﬁ%g a?ﬁg&@é agagf"eﬁ grgr%gtﬁrﬁl& ﬁﬁ é/engé a“ ctt'wt&c?%@' W@Q ¢@n then
be identi fd;fpﬁb;ﬁﬁt@suﬁﬁﬁhﬂé,@l&@étu@f thBinddctndfesehster Béreqdo®pPrising a target-

responsive regulatory element operatively linked to a nucleic acid encoding a detectable

20  marker, e.g., chloramphenicol acetyl transferase), or detecting a target-regulated cellular
response. For example, determining the ability of the B7-4 protein to bind to or interact
with a B7-4 target molecule can be accomplished, for example, by measuring the ability
of a compound to downmodulate T cell costimulation in a proliferation assay, or by
interfering with the abiiity of a B7-4 poiypepiide to bind to anmibodies that recognize a

25 portion of the B7-4 polypeptide.

In yet another embodiment, an assay of the present invention is a cell-free assay
in which a B7-4 protein or biologically active portion thereof is contacted with a test
compound and the ability of the test compound to bind (o the B7-4 protein or
biologically active portion thereof is determined. Binding of the test compound to the

30 B7-4 protein can be determined either directly or indirectly as described above. 1n a

preferred embodiment, the assay includes contacting the B7-4 protein or biologically



this conparison. For exanple, when expression of B7-4 nRNA or protei 23'@“00‘
greater 25 (e.qg., statistically significantly greater) in the presence P
t he candi date conmpound than in its absence, the candi date conpound is
identified as a stinulator of B7-4 nRNA or protein expﬁgﬁghggw
Al 't er nBAVER when expression of B7-4 nRNA or protein & '
statistically significantly less) in the presence of the candi date
conpound than in its absence, the candiddat e conmpound is identified as an
i nhi bitor of B7-4 nRNA or 30 protein expression. The |evel of B7-4 nRNA or
pr ot ei n expties poownitieredfesteh ksowmoomhpound ethecnbinddB Byt mlfd:rlrmdSasdascri bed
herein for detecting B7-4 nRNA or protein. 2 3 MAR 2004 WO | I | 145 56 P
CTI U S00/ 2mpdire, contackng the aé%tmwa%@@tte%mmﬁeun%Mﬂﬂwmméhwblmy
proteins, I rane be used ait
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Pat ent No. ﬂ15£é8é’0xﬁ13cﬁmd2@iﬁ(&§cﬁhdﬂé B74436n c@@rﬁﬂnsZQdéi@ﬁnﬂiﬁé the Y oF t al.
(1993) J. Biol. Chem 268:12046-12054; Bartel et al

Bi ot echhi qtlnesesmrm{imﬁm;:relfmmwd:lmbmi10d37-4 pQEQ@tldmbmcﬂlymg& 1696; and
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activity. Such B7- ;| I in
fhe. propagati ororouRt BbBHmcRY ﬂ*%%%?%?ﬁ?ﬁz*fﬁ iR o B0 PURIEE ||
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Alternatlvely such B7-4-bi nding proteins may be B7-4 inhibitors. The
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Briefly, zes twWo cons n-one
const ruct cdnk;sbug@tte:nbmatemd@cﬁwi@bfama?prétem c&rﬁemct&nbmal foPeranipdd) e
encodi ng t he DNA bi ndi domai n of a known 15 transcription factor (e.g.,

GAL- 4) . | nbx ¢riergumag t shity od tthc %7~ﬁ>mtee¢mbwdéo a B/ ofmanget molb?Calf)bYaneDNA

S R e e R

transcri pt4faRe Baot fbteir o biAd® a @w g@hbledife A 36 be&fc@bﬂbﬂé})eahﬁngme to
interact, in vivo, formng a B7- dependent conpl ex, the DNA-bindi ng and

act i vatip ontechnelignsuel as teal-tima Beomélpeuladnterction Asaalysis (Bh¥)o L$g¢iandentso cl ose

R = e R e i e s

responsi vegbs:. Shfer. BioBBEOOLTYS ORs hRaherein, DA €3 aii&dhnBfogh 6r su&iygt er gene
can be detected and cell colonies containing the funct| onal transcription

f act or canbipgperifiglinicradtionsdn ueab imeowiheulabelih@anycdfohe thteyestentgfe.&h encodes
the protei ﬁlAcorccjh dhralﬁg%re(f‘r? {hse opncan pli-xenomenon of surFace plasmon resonance (SPR) can

20 be used as an indication of real-time reactions between biological molecules.

In an alternative embodiment, determining the ability of the test compound to
modulate the activity of a B7-4 protein can be accomplished by determining the ability
of the B7-4 protein to further modulate the activity of a B7-4 target molecule (e.g., a B7-
4 mediated signal transduction pathway component). For example, the activity of the

25  effector molecule on an appropriate target can be determined, or the binding of the
effector to an appropriate target can be determined as previously described.

In yet another embodiment, the cell-free assay involves contacting a B7-4 protein
or biologically active portion thereof with a known conipound which binds the B7-4
protein lo form an assay mixture, contacting the assay mixture with a test compound,

30 and determining the ability of the test compound to interact with the B7-4 protein,

wherein determining the ability of the test compound to interact with the B7-4 protein



25 This invention further pertains to novel agents identified by the
above-descri bed screening assays. Accordingly, it is wthin the sco%éh@BZM4
this invention to further use an agent identified as described herein in

an appropriate animal nodel. For exanple, an agent identified as
descriw®diheiéin (e.g., a B7-4 nodul ati ng agent, an antCHERIR3IERN- 4

nucl eic acid nol ecule, a B7-4-specific antibody, or a B7-4 -binding

partner) can be used 30 in an animal nddel to determ ne the efficacy,
toxicity, or side effects of treatment with such an agent. Alternatively,

an agent i jskd @élerfinifl@ A5 4UMRY JneHeR 724 pANReIR %o Fe%ddail?%n% © oAR 2004 VO
)t/ 11556 PC1/US00123254"-76 ani mal nodel to determ ne the nechani sm of

acti on of mobiatatheaagonity ofauBf Hetargst moletdles i nvention pertains to uses of

novel agents identiIied by the above-descri bed screening assays for
treatnents as de¥csetlfEs "‘ﬁéﬁ%P the presentppyeation afs amsaable tpye afhadi wivble
fragnents . S A Lfl edohgrein (and. the .correspondi ng
conpl ete g@%@ggggﬁ@%}?e%%gg%ew@g@gﬁ% Le%’ﬂBnErﬁ Eégel\f\l/éggllég*gﬁso%?ﬂ“yﬁﬁ{weeoti de

reagents. poBion®XRerBdfCor rebepicts SEWHRABTSA Bitls)Dén theQdsel ¢ celliflecBihyt i1 1
respective genes on a chronosone; and, thus, |ocate gene regions

associ at edvhth & megnbganeehioupnd forgeaprteint isivsed @egatd dejl surfagenB7-direeeplorf tom a

i nut e biol ogi cal . | e.,(ti .. Lypi : d (iil idjnf i
Mdont 11 cPROlE SErEbIp R 2ap DiiNeReemuch Hp e ey tesbouidoRRSh | be
in the suhaeekdinss halrhedlin s%iaﬁpsseﬂﬁpié@muagsé}ébigmgﬁgés}ﬁs ARAMERGE (or a

portion of the sequence) of a gene has been isolated, sequence can
be used t gomapgetetrgentscuctt asaroayglivesige medadacydglobosidep s-alvdecyTinhlsospdepcess i s
cal | ed, chronpso mappi ng. Accordin , portions or. fragnents of -4
nucl eof¢dé’c@gﬁléﬁﬂggﬁgﬁg@ﬁﬁb&?%&ﬁw&é %@‘%@&‘qf’?ﬁawob R&tangcat i on
of B7-4 gengs, ) i f Bfw4 sequences to
chrom')sorree}'gq?s’ol:'}r?’gllt angéttggﬁ(f%% | r?gggaé@?%;g@%ﬁﬁﬂbj?ﬁgl ating these sequences
w t h geneshalasidopabmddnhéthyldingdniod-] -gispaaé kylfonBit-(CHPR®S3-¢@3n be mapped to

chronmosones by . preparing PCR priners (preferably 15-25 bp in | eng*tqh) from
B7- 4 nucl égpirmadamsepydldiaghylemmpiniode-hydrxydrrropane spionpte (efdAREOS cs2h be

used to proggg‘_fyt,=1.Q,N_gﬁg‘,]§,ytl_@Mg?iﬁgt_%%gﬁgfp%%téhan one exon in the

genom ¢ DNA, thus conpli‘cating cation process. These priners
can theh 25 be Insmde than oRECRnbedimeni sfghedboseamhy methdds ohhlpreiencont ai ni ng
i ndi vi dual, human . chronmgsones. Only those hybrids containing the human

gene cor r d3YsEHAMAGMEY be desirablede ynmqbibize either %Qi"e‘?fdtséﬁ' gatypplesvledp f r agnent .

facilitate separation of complexed from uncomplexed forms of one or both of the
proteins, as well as to accommodate automation of the assay. Binding of a test
compound to a B7-4 protein, or interaction of a B7-4 protein with a target molecule in

20  the presence and absence of a candidate compound, can be accomplished in any vessel
suitable for containing the reactants. Examples of such vessels include microtiter plates,
test tubes, and micro-centrifuge tubes. 1n one embodiment, a fusion protein can be
provided which adds a domain that allows one or both of the proteins to be bound 10 a
matrix. For example, glutathione-S-iransferase/ B7-4 fusion proteins or glutathione-S-

25 transferase/target fusion proteins can be adsorbed onto glutathione sepharose beads
(Sigma Chemical, St. Louis, MO) or glutathione derivatized microtiter plates, which are
then combined with the test compound or the test compound and either the non-adsorbed
target protein or B7-4 protein, and the mixture incubated under conditions conducive to
complex formation (e.g., at physiological conditions for salt and pH). Following

30  incubation, the beads or microtiter plate wells are washed to remove any unbound

components, the matrix immobilized in the case of beads, complex determined either



Somatic cell hybrids are prepared by fusing somatic cells fromdi ffezérﬁAR 2004
mammal s (e.g., human and nouse cells). As hybrids of human and nouse cells
grow 30 and divide, they gradually | ose human chronpbsones in random
order, but retain the nouse chronobsones. By using nedia in which nouse

cel | s WEHOH5Er ow, because they 2 3 MAR 2004 WO 01/ 14586THEM/IBT0/ 23256
.77 lack a particular enzyne, but human cells can, the one human
chronpsorme that contains the gene encotfing the needed enzyme, will be
retai ned. By using various nedia, panels of hybrid cell lines can be

est abl i shedirecHaohir@irettly, foreexampk, padekribaibaives AReinBgvel @ tigd diGhRexed dimn
chronosone or a snmal|l nunber of human chronpsones, and a full set of nouse
5 chr onps dreedissogialeghiram theamgtnxaangi the leye! o376 ibinding grandwity detgpurdd i ¢ human
chronmosones. (D Eusfachi.o P. et al. (1983) Science 220:919-924). Sonatic
cel | hybri‘éfé"g%ﬁgé‘iﬁlﬂ?ﬁq'ﬁiy fragnents of human chronpsones can al so be

produced by usi@ger Qemgﬁzpaﬁ,mﬁéﬁmﬁnypmeﬁl& BRa05RL LANSs A8 itk ONS-

PCR mappi hg of somatic ybrids 1S a rapid procedure for assignhing a
10 part}$ culcasensgausays of the iavapdod.i Eerl examphy, eites arBy-4 plutee ooa By argegequences
can be assi%ned per day using a single thermal cycler. Using B7-4

nucl eot i demeiseile faeke kynollizsdHIBINESRIRG2EER pHIOPR pateptas i ocal i zat i on

b v . _ e T ah
mappi g sty Bl P BRRAE oPlreet PRAENSTan B8 eRRES Lo HiGENIS AR, 2 01
sequence tigydrdsy-siatiamideymsing et hiluds Rvedl Knidwhyib theirz @ty Miotidyididaser i bed in

Fan, Y. et _al. (1990) Proc. Natl. Acad. Sci. USA, 87:6223-27), pre-
scr eeni ng Fiercn Uhapedadsd Rorifards e arf thmeobibizerhghe walls ¢frstreplavidut-¢aateddip

hybri di zat i to .chrompsone.specific Jdibraries. F scence in situ
ybri di GacEheeRs B CrRmiRaN” Sl bt Brubdiits ke v MR BSERRFT pr cac
can furt hahrdeemdRedies Butliia¥h 88 nét iRlefReSRitk BIRIMSITIR BT-2GR4tkRNo [t 1argd ONe
step. Chronosone spreads can be nmade using cell's whose division has been

bl ocked i rmaletuep hasbe darivatizdddniteaivelduefithe plat hubwnibdundatget s Bidtsote ne
mtotic spindle. . The chronpsaones can.be treate riefly wth trypsin, and
Then st ar HERPSH (HOESEHS By SRDY EoRPRmP | YIGEs e e oo R o on
each chr ongRIRMR o Htdsk BadcribbPalihe PR (BT -intrabbiRLdl Dapldxbi gskiidadi vi dual I'y.
The FI SH techni que can be used with a DNA sequence 25 as short as 500 or

600 bases.imsAomedetcctiarn afrremplexegesing rtibodjed @érchas with w7 -4 phitgjher target

i kel i hood of hinding to a uni.que chromgsanmnal | ocati.on with suffi ci.ent

Sl ol | pimlere 5 b ds e AR VIR LR TG ing 3 AR i o o
pref er abl yasdoPREH RAR B mhlpmtgmfof,iug,gettrﬁ)olg@t;]e_good results at a reasonable
anount of time. For a review of thi s

In another embodiment, modulators of B7-4 expression are identified in a

method wherein a cell is contacted with a car  Jate compound and the expression of

20  B7-4 mRNA or protein in the cell is determined. The level of expression of B7-4
mRNA or protein in the presence of the candidate compound is compared to the level of
expression of B7-4 mRNA or protein in the absence of the candidate compound. The
candidate compound can then be identified as a modulator of B7-4 expression based on
this comparison. For example, when expression of B7-4 mRNA or protein is greater

25  (e.g., statistically significantly greater) in the presence of the candidate compound than
in its absence, the candidate compound is identified as a stimulator of B7-4 mRNA or
protein expression. Alternatively, when expression of B7-4 mRNA or protein is less
(e.g., statistically significantly less) in the presence of the candidate compound than in
its absence, the candidate compound is identified as an inhibitor of B7-4 mRNA or

30 protein expression. The level of B7-4 mRNA or protein expression in the cells can be

determined by methods described herein for detecting B7-4 mRNA or protein.



techni que, see Verma et al., Human Chronosones: A Manual of Basic 23 MAR 2004
Techni ques 30. (Perganon Press, New York 1988). 2 3 MAR 2004 WO 01/ 14556
PCT/ USUQJ232' 6 -78 Reagents for chronosone mappi ng can be used

individually to mark a single chronobsone or a single si bat
chr ormg"o(?r%',’%c“ﬁ“ panel s of reagents can be used for nmar E’Fkéjs%}f{zi’(gl e sites

and/or multiple chrompsomes. Reagents c@fresponding to noncoding regions
of the genes actually are preferred for ‘mappi ng purposes. Coding 5
sequences are rTPre Iikﬁly to bg conserved w hhi n gene famlies, thus

t 8
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geneti c mapybritbéssay (s&¢)@ly. dasaPaes Noos2d3, 31 0r Zaxeramlak (1993) Vel Vo KOSk,
Mendel i an I nheritance in 10 Man, available on-line thr ougsg’éJohns Hopki ns
Uni ver si t yMaduzaret Rbdl 03D JLBiot &irgm. 26Bni046d12884:dFestel ¢t abdd BN a gene and a

2020, HREnitelDErRF IR SIRARRT IR LS et S R
descri bed W09J/P630©¥,43}Héﬁuﬂ§9%é@ﬂgein§,-wlﬂ&h Bind 16 dOB lekadtialith 7.4 $7Pi483- 787.

Moreover, differencés int equences between 1 ndividuals affected
and 15 unbhfimgtpeateinst br ‘B Hi-dpgaed azxsnvelatdol BY-4 hctiviy. BOcH Bjehbindmgn be
determned. If a nutation is_observed in sone or_-all of the_affected

i ndi vi dual BOfiRs e alsp hikglyyio be vplyed Bythe iprenagainpafsignalsdy theB7rraeinsn i s

likely to td 98 ' I : arison of
af fected aﬁ@%%%‘%gg?dgﬂb %/%( I ?%Hg%m{;egﬁee?%ﬁ%?g%%%?%e'?@?{rggts 1gF§o ng for
st ruct upal pahivey.ahitemsatively,isbeh Bhadimiingpoteisdmby be Bds! inhibos. or
translocations that are 20 visible from chronosone sgr eads or detectable

usi ng PCR basedTontwarhybrishixsisaie based on thy mpdularenajure epmeptdansariniigenci ng of
genes fror‘r}a§%¥ser“g,]i H&g:'si\é{ﬁ%%la%a ‘ié‘Bﬂe.PﬁE{J Oa;rﬂ‘%gzi\;a(?'on%%ma}]nrs%trﬂﬁ Rpesence
of a nutation dand o diStingur sh- MUt atl one TrSm polyior phisme. 2. "Ti ssue

Typing 25 ddagy Biitizes ¥R6dHTee@R DA EdiRtriNtS SR dnel dAMQRAict, ORe goha tindt 86ddadorttsed t o
identify individuals fromm nute biol ogical sanples. The United States

mlitary, PBdr®rRigimisdusefso a gonsineedingiget (pinding doreain of 2 knein f r agnent
| engt h,gol yrmr %E;?n\%agtgg e,'.:)%., ég‘%é‘r}’: gne b tﬂcggézk?%cto% DN A sf@@%&nﬂgl a1 N this

t echni que, "ani Igested w one o dror e

restricti ORbraRZIMBNA sefienPés) BRferRBded anQuideaiifledprotein O'pidye bel”s3fiplen) Gue
bands for identification. This nethod does not suffer fromthe current

|i m tati onfsedio a gang thay gadesipr thiacsiyatiaredgroain of hgiknewadransnripsenfastor. Haki ng
positive | 91% m%ziait'j a%%tli'lr? 'nprcy" proteins are able to interact, in vivo, forming a B7-4-dependent
complex, the DNA-binding and activation domains of the transcription factor are

20 brought into close proximity. This proximity allows transcription of a reporter gene
(e.g., LacZ) which is operably linked to a transcriptiona]lregulatory site responsive 1o the
transcription factor. Expression of the reporter gene can be detected and cell colonies
containing the functional transcription factor can be isolated and used to obtain the
cloned gene which encodes the protein which interacts with the B7-4 protein.

25 This invention further pertains to novel agents identified by the above-described
screening assays. Accordingly, it is within the scope of this invention to further use an
agent identified as described herein in an appropniate animal model. For example, an
agent identified as described herein (e.g., a B7-4 modulaiing agent, an antisense B7-4
nucleic acid molecule, a B7-4-specific antibody, or a B7-4 -binding partner) can be used

30 in an animal model 10 determine the efficacy, toxicity, or side effects of treatment with

such an agent. Alternatively, an agent identified as described herein can be used in an



2 3 MAR 2004 WO 01/ 145-56 PCTI US| 10 23256 -79 difficult. The sequencekd &R 1004
the present invention are useful as additional DNA markers for RFLP
(described in U S. Patent 5,272,057). Furthernore, the sequences of the
presen Qtion can be used to provide an alternati ,gle which
detern$ﬁ%gﬂﬁhe actual base-by-base DNA sequence of 5 séﬁgﬁgggyportlons of
an individual's genome. Thus, the B7-4_ gpucleotide sequences described
herein can be used to prepare two PCR pri nmers fromthe 5° and 3' ends of
the sequences These priners can then be uysed to amplify_an individual’
DNA and s @HE)Lmedel Y deleanias dhe mechapismepiacypn embgbamtnﬁwmweequehces
fromindiv {LREA. 0] 99 i
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such DNA segu e FestiRnis@s dbdceibkd hétefnf er ences. The sequences of the
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individuals and fromtissue. The B7-4 nucl eoti de sequences of the

inventign uniquEIy r esen ortions of the human genone. Allelic
variati dn occur E@ﬁﬁJﬂbéﬂﬁg-un the coding 15 regi ons of these
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predi ct ed a nore appropriate nunber of priners
for p05|t|g% I%%#%?ﬂPﬁPE&% Eq?ﬂ%E{IOH woul d be 500-2,000. 25 If a panel

of reagents from 137-4 nucl eoti de sequences described herein is used to
generate a unique_identification database for an individual, those sane
reagents can | al ehromesameMappingdent i fy tissue fromthat i ndi vi dual . Usi ng

the. unigue 1 denbipld faLL80,A3RR33R10n AHN LG AOTLLL RALEN, Bl di

i ndi vidual, living tT Erf6 IS8
sanpl es. ZSﬁuW c?ﬂ@éuié@t@ mbp4hé fochior d-ffﬁﬂsl‘@e’nz%afa&hr_&ﬂosome. This process is

called chromosome mapping. Accordingly, portions or fragments of B7-4 nucleotide
sequences, described herein, can be used 1o map the Jocation of B7-4 genes on a
chromosome. The mapping of B7-4 sequences to chromosomes is an important first
20  step in correlating these sequences with genes associated with disease.
Bnefly, B7-4 genes can be mapped to chromosomes by preparing PCR primers
(preferably 15-25 bp in length) from B7-4 nucleotide sequences. Computer analysis of
B7-4 sequences can be used to predict primers that do not span more than one exon in
the genomic DNA, thus complicating the amplification process. These primers can then
25  be used for PCR screening of somatic cell hybrids containing individual human
chromosomes. Only those hybrids containing the human gene corresponding 10 B7-4
sequences will yield an amplified fragment.
Somatic cell hybrids are prepared by fusing somatic cells from different
mammals (e.g., human and mouse cells). As hybrids of human and mouse cells grow
30 and divide, they gradually lose human chromosomes in random order, but retain the

mouse chromosomes. By using media in which mouse cells cannot grow, because they



3. Use of Partial B7-4 Sequences in Forensic Biol ogy DNA-based 23 A R 2004
identification techniques can also be used in forensic biology. Forensi
biology is a scientific field enploying genetic typing of biological
evidence foupd at a crinme scene as a neans for positi i fying,

for ex&ﬁ%?%“'ﬁ perpetrator 5 of a crinme. To nmake such iﬁkﬁaﬂﬂfzﬁlcatlon

PCR t echnol ogy can be used to anplify PNA sequences taken fromvery snal

bi ol ogi cal sanples such as tissues, e.@g., hair or skin, or body fluids,

e.g., blood, saliva, or senmen found at a crinme scene. The anplified
sequence cdafk tamgnlqyéar@omm éut gnan @dlandalii@t Orteﬁwrabyhadrrhammnghat contains

identificat,jon of t of the bj 10 The.se nces
of the pr eilgrﬁ eng ﬁ(}%ﬁﬂg& g#ﬁ&"%}g‘éed“?]l&g Hi,\ %Y)H{l)ﬁ%&?r%‘ﬁ“&‘éha P gs_ent s,
e.g., PCR thm clltlﬁi'w@ir?ﬂe és@abﬁ@l’?&i' fHakh l:élphné it} atﬂﬁﬁel(l}‘dﬂa Qzﬁﬂ%lnéﬁg' ch

can enhance reliability of DNA-based forensic ntitications by, for
exanpl e, phombanicirgmoso¢ bes sthaltl embbériof Atunan chrafiossmes anda frnet bEHoRA
sequence that is uni que to a particular _individual). As nmentioned above,
act ual Bas&heEWs¥RES Allownesasy Bapriagohediyibg! gwes wsspeeiahpmagat i on as an

F agmont s. GRS PRARERE T MENTED REaehRD 37D SARAPE srBfye’ *

appr opr i at eorft@hirglnly fig@méds @ﬂmﬁﬂcwﬁmﬁ&sein £94 VeBroBhded By RfgUr i N the
noncoding regions, making it easier to differentiate individuals using

thi's technhuman clEgmeparees with lfpfeﬁl%ﬂﬁu@ﬂséoﬂldd@llﬁ@agents i ncl ude the B7-4
nucl eoti de sequ

f 20 h of | 20
bases, preferabF§ g’ﬁaﬁ%r ? t?hl% E lsBa/raRaderggé@fel ﬁégt &ﬂf%%és eas!

descri hed Pmlemar Sededct id Hgamb@lau&ﬁémbgbrﬂw Ofr&t€or xﬁ@rle)é%meh@&tdaﬂ @er €agents,
e.g., labeled or Iabelable probes which can be used in, for exanple an

in situ hyb?Slg!Eéandm lﬁé@mﬂtnglethemallcclelnt |lﬂ§;na8§tﬂemdqoadt seqswesm g.

b t wh f
pat hol ogi B 18 BSRUTIERIPAAYTFrS SSBo Gt h G HE e Wit BFIRC Banel s of

such 137- 4frEFrﬂ@ﬁt§ﬁ%ﬁ{\sp@ﬁf‘lé%%n{daoﬂngﬁr@ﬂhf:b’mﬁbﬁ{@ ara!%g;essmem%ﬁmw bdY
organ type. In a simlar fashion, these reagents, e.g., B7-4 priners or

pr obes canum to seg a9, llsmréefﬁccmesgfu@ ltswlhmmﬁofmnncduﬂﬁ:amtmaybm:a(nm_e
cul turdy. " SRS G0 oy PR Meriteott 2 YR ED Bl ot ve
Medi cine:  JdeenpioWRATabkRY I10kW- tted |chRnRBbhad, Bid pR-delReudd 8 Ayirfdipkisslist i ve
medi cine in whic
chromosome specific cDNA libranes.
Fluorescence in situ hybridization (FISH) of a DNA sequence to 2 metaphase
chromosomal spread can further be used to provide a precise chromosomal location in
20  one step. Chromosome spreads can be made using celis whose division has been
blocked in metaphase by a chemical such as colcemid that disrupts the mitotic spindle.
The chromosomes can be treated briefly with trypsin, and then stained with Giemsa. A
patiern of light and dark bands develops on each chromosome, so that the chromosomes
can be identified individually. The FISH technique can be used with a DNA sequence
25  as short as 500 or 600 bases. However, clones larger than 1,000 bases have a higher
likelihood of binding to a unique chromosomal location with sufficient signal intensity
for simple detection. Preferably 1,000 bases, and more preferably 2,000 bases will
suffice to get good results at a reasonable amount of time. For a review of this

technique, see Verma et al., Human Chromosomes: A Manual of Basic Techniques

30. (Pergamon Press, New York 1988).



di agnosti c assays, prognostic assays, and nonitoring clinical trials?ayMAR 2004
used for prognostic (predictive) purposes to thereby treat an individual
prophylactically. 5 Accordingly, one aspect of the present invention

relates to diagnostic assays for determning 137-4 protein and/or nucleic
aci d eXY? &¥F¥n as well as B7-4 activity, in the cont&&Xt’6M%4 ol ogi cal
sanple (e.g., blood, serum cells, tissye) to thereby determ ne whether

an individual is afflicted with a di sease or disorder, or is at risk of

devel oping a djsorder ssoci ated wi.th aberrant B7-4 expression or

activity. The i fsdfr %O%@wm%@whﬁ%ﬁ’ Byhdvally iea?arbaéwgksu ve)
assays for cﬂ@&%%ﬂm@bﬂ% ﬁfgu%n%n i am&lnxg Eﬁle"l’st%fﬂéi%hts(&n ﬂsx&!d%} ng a
i sorder associ ated W r ot el n, ressi on

activity. markisxeahipbe sitedtafd/oomaltiple @r(ﬁﬁc%nﬁﬂﬂ?\eﬁgﬁhl%rﬁw&@ tbn a
bi ol ogi cal sanple. Such assays can be used for prognostic or predictive

pur pose t onqq@edxesyeqawmfthm&mwiy are prefereed fphmawmglaumpsqso Codgt he
onset of aeg or der char] Itjb e&\ &ssom with 15 87-4 protein,
nucl ei ¢ >acfg® ?3@5‘% Yag Fv?[ﬁ/)(' NOTHEEENS SHR ’(es U RECPHIRHEI on
pertains t&aﬂ&%ﬁ&adsu@bmﬁaﬂlmIduﬁ%&ueﬁmwﬁmtrﬁa ( .9., drugs, conpounds)
on the expression or activity of 4 in clinical trials. These and ot her
agents are desc@mtﬁefdsqqneriqgrhahbfrendnﬂwﬁd td apretise flubtmosdmg) lsatibnahs. 20 1.
Di agnost i c e od for detecti e ence  or
Sbesnce. of PR BAFHtoaIa BF Seaneii B Dedtramonie B oF COTEaIcs S ES S TaPyes
obt ai ni ng gudi @uerhsal t t he

bi ol ogi cal éan%l ueﬂwﬁ?ﬁe;ﬁggﬁ%iﬁd fr% gﬁ@alggﬁ'gi 9'55?3%‘?@8’? %ggt&%l(#?lng B7-4
pr ot ei A0or Mancdvailablacn-iné ¢hrgugh ijHolgemﬁnmeBNﬁ)WélhlaMeartebﬁmsarB)Y -Phe 25

protein sucgélth t {he presence of B7- prot ein or nucleic acid is detected
in the biof® FRea gwmnsfaéiﬂsfcw HYRPRY todhe heteromesomyal regigrnaam ¢

t
370 i e Be Rent ARGk RRELE (L PAEBAR o SEaD it

human B7- 4dascritbediin, facemm;ﬂqcﬂgeasd tJhet anL((tP&T)dVatml 0783SEY. 1D NO | or 3 or
a portion thereof sucgfg% an ol j gonucl eoti de of at |east 15, 30 30, 50,
100, 250 or 500MAIROMEFoLiffrEncEHNBPNA starences btveamindpaduglseatieried and y

hybri dinge Waredidd bich 236 CaREREMHE SRR B4 RelRhy BE bLEARRLa oRqdi L1 ons Lo
bl e probes

B7-4 nRNA or genom c DNA. OQther suita or use 1 n the diagnostic
assays of mhatiomisarbserved arsentas @l ot afifected individpale bernoe th agamaffetaed

detecting 1 .7:4 tein is an anti body capable of binding to B7-4
prot ein, p'l“é @*%Wﬁdﬂ?%@bg} \tlsﬁlwﬁo H?t‘é&%aé‘BFég‘?réB&he PARitculsp diseasecan be

5 pol yCl on@m Q{so%fgffékrtﬁil daRbifec i £9114 fl—h@ﬁt AR r-a
fragnment t her%of QL H%B? ngeBe u}se ‘Fﬁe t eér% tg el ed”
Wi t h regardrucural hheqanmlmemohe chromosomes such as deletions or translocations that are
20 wvisible from chromosome spreads or detectable using PCR based on that DNA sequence.
Ultimately, complete sequencing of genes from several i'ndividuals can be performed to

confirm the presence of a mutation and to distinguish mutations from polymorphisms.

2. Tissue Typing

25 The B7-4 sequences of the present invention can also be used to identify
individuals from minute biological samples. The United States military, for example, is
considering the use of restriction fragment length polymorphism (RFLP) for
identification of its personnel. In this technique, an individual's genomic DNA is
digested with one or more restriction enzymes, aﬁd probed on a Southern blot to yield

30 unique bands for identification. This method does not suffer from the current limitations

of "Dog Tags" which can be lost, switched, or stolen, making positive identification



anti body, is intended to enconpass direct |abeling of the probe or 73 MAR 2004
anti body by coupling (i.e., physically linking) a detectable substance to
the probe or antibody, as well as indirect |abeling of the probe or

anti bo by reactivity with another reagent that is 10 dir _J abel ed.
Exanplgﬁ)‘VL?ﬁhirect | abel ing i nclude detection of a p#&hﬂﬁﬁ&gﬁf%body

using a fluorescently lal -led secondary, anti body and end-| abeling of a

DNA probe with biotin such that it cahf%é detected with fluorescently

| abel ed streptavidin. The term "biological sanple” is intended to include
tissues, celflieulgnthesieanengeeelithe pigsens invention asd uséfulorn addaiobplddN A rakerel | as

ti ssues, cegll fluids present wthin a subject. That is, the 15
det ecti on ﬁ%fﬁ%&”@f“?ﬁ&gPh@éﬁ?Fﬁﬂ‘%éigxﬁglused to detect B7-4 nRNA,
protein, or  gepefhdrmbNAtesequdic& a%ecﬁieseﬁafmkﬁﬁaﬂw'&er@em Pililie &5 1N
vivo. For exanple, in vitro 'techniques for detection of B7-4 nRNA include

Nor t her n hyiernaliveatdhongie avhich detgnbnes theydeniali bzset iyobase DINA weduencetefchni ques

for detection of B7-4 protej.n . .include enzynme |inked inmmunosorbent assays
(ELI SAsY, eri%cef@rwrﬁw&t%f,ani' B{‘)ﬁe&?f‘?ﬂ'?-aﬁ“ﬁng’e%?d“EBCIF?Hﬁfrﬁéﬂchlﬁé?sescence.

In vitro tgcop eih Qhn gghfegitlér)] BRp@le 4 PERIGIAMS roq\@:ekm%i&‘jj%ndsfso 1ern

hybri di zat 1 ons. Furthernore, VIvo techni‘ques for detection O 4
protein i fguewbes. These griciengcannhen e wedjccambplify laahedi eidusBtDNBEand anti body.
For exanple, the _antibody can be |abeled with a radi oactive narker whose
presence afPseaisAlY BquERFedt. subj ect can be detected by standard i maging

t echni ques. 25 i t Lol eaical,. s | e cont.ai ps. protein
nol ecul es from {)%’g?%ecg’pjg%&b?@gtpN&F%%}rgh%f?’\%é? i/n,d“f'ﬁlgg?soip_fﬁpgﬁfjé’é[h'ssanpl e can
cont ai noTRNANGE] @ePresdd (kihd dividRBideStifiaBks, @5 eABNAAINIdGaINA HADE gcul es
fromthe test subject. A preferred biological sanple is a serum sanple

i sol at ed bynigemsesaf sushdIN Arseangneasciur 20 3lebi differenags.afibe srguensapoltherent , t he

met hods further.invelve gbtaining.a control.. 30 biological sanple froma
cont rol subjeagt ML e gSed e ot PSP fieR o T <L BRSIRE B agent
capabl e of astetr@atisng. Thé-BY-phadlediie séﬁﬁmees@lf LSRN OeHton %ue%UEi}e:%ng MAR
2004 WO 01114556 PCT/ USUQ 23256 -83 that the presence of 137-4 protein,

MRNA or gep@fiPes EiNbe humare genomed Allelic yariadios|oggrs & somexdngres, in sheccodimgpar i ng
t he pregsence. of -4 protein, [ nomi.c .DNA in.the .contr.ol sanple
i en"t Hg. propids oEticte BABLREE apBI L uluc REARE IS il it Biae FeaiGRe 106 *aanp! e.

5 The i nvegdtinfiledthsalRII€ O8RAIDE detweeh SndiBdull 8hRehd S@ufsheithos ﬁs:?mﬁ@y@ff B7-4
in a biological sanple. For exanple, the kit can co&Prise a [ abel ed

conmpound ofboagepte peg gaskibi0f hasesd el ofi theysempenrep descaben bareinRrn 19 gorae
bi-ol ogi cal 4S30P4E sdMBR N5t drAhrd against which DNA from an individual can be compared
for identification purposes. Because greater numbers of polymorphisms occur in the
20 noncoding regions, fewer sequences are necessary to differentiate individuals. The
noncoding sequences of SEQ ID NO:1 or 3, can comfortably provide positive individual
identification with a panel of perhaps 10 to 1,000 primers which each yield a noncoding
amplified sequence of 100 bases. If predicted coding sequer.ces are used, a more
appropriate number of primers for positive individual identification would be 500-2,000.
25 If a panel of reagents from B7-4 nucleotide sequences described herein is used to
generate a unique identification database for an individual, those same reagents can later
be used to identify tissue from that individual. Using the unique identification database,
positive identification of the individual, living or dead, can be made from extremely

small tissue samples.



determ ning the amount of B7-4 in the sanple; and neans for conpari n@ 3t AR 2004
anount of B7-4 in the sanple with a standard. The conpound or agent can
be packaged in a 10 suitable container. The kit can further conprise
instrugtions for using the kit to detect B7-4 protein |gic acid. 2.
Pr ogno tol'E”lA%“gays The di agnosti c net hods descri bed herg??\mgﬁ“}?ﬂrther nor e
be utilized to identify 15 subjects h_ag@'_ng or at risk of developing a

di sease or disorder associated with aberrant 137-4 expression or activity.
For exanple, the assays described herein, such as the preceding

di agnosti ¢ assays-Y¥r0 &l B/t M aNENces 4 pariBeeYutilized to identify a
subj ect having t ni.sk,. j i . j at: ith B7-4
protein, nuclei owﬁsﬁse_déi%}lgéa& gxgggp@ggfw %%/éggllﬁgémaﬁﬁeg&%?}e@gﬁ “invention
provi des apsehhiodidiapy ik dentatind fdd empyihsgastc gbingdiof BidleicAesdehat ed with
aberrant B7-4 expression or activity in which a test sanple is obtained
from a subjemod abacriBT seenproe gieansofor powlivdly l@@hﬁ“'{ﬂeﬂg.%“ﬂ%ﬁé pemper@ol ¢ DNA)
is detected, wherejn the presence .of . B7- rotein or nucleic acid is

i agnoss cOlTEe < pMAKE SHPrE A Caion POR Gl g PhE*S Gty o

di sorder apROCiRALETes WKkR rBRVHRAhalBFiofofeap SaRREAIcRhs By ele) hafidyused
herein, a "test sarrpfe" refers to a 25 biol ogical sanple obtained froma
subj ect of skimteeibedy fluidsye.gxbiopd, @aliva, bestmsdfiophdateannizsscere. bitel agpided | ui d
(e.g., serum, cell sanple, or tissue, Furthernpre, the. prognostic assays
descri bed FHaHENGS Cé’&f‘f’cﬂé’etfg’é’ﬂaf?‘é)“H%f‘é?qﬁ’ﬁékerﬁ%? "%1'“@&‘6{‘)‘?6 nokthepe

adm ni st erglq iﬂ%fﬁ%ed?ct)l éﬁalgs n agoni st, antagoni st, peptidom netic,
protein, pep%| e, nuch Bl e ac , small nolecule, or other drug candi date)
30 to tpeat a dThegm@erves of thoprteent amendbatadbausedcgirevidapblyddeldotdepr essi on

or activity. Thus, the present invention provi des nmethods for. determ ning
whet her a Haggnis e gt herimers, Wt@deépwﬁ@%ﬁnws%hwnmemﬁgwyg cagy

effectively t ' € di sor der. ' i r ant
7. 4 expr couenie ety BFDRAZIed Biredbic IR AGORTTD KN BipH, b3 AL %)
pr ot ei N Or anvdsdre@idenafi¢atiof xS S(i @Nanctifer BN A seduenteshalds esigee i £paticulwher ei n
t he abundance of B7-4 protein or nucleic acid expression or activity is

di agnost i cindpridual)s (A mertiqned ebavsradial b ssauanss Biprmadon gahbe ¥54 1 (reat a

di sord a i al. | B7: 4 ﬁ%m i LV The
met hodgrsof §dt%ﬁ§h%&f§gn |o§cc?%‘r?g% g&c?nggmu e tsgﬁggﬁrab t Sétg%%(h %:'{ngnteer ations in
a 137-4 ggarradfighentsl eSeqnerices nggeitdd @ ronbyding regiohhareipartatactyed gene is
at risk for a disorder associated with the B7-4 gene. In preferred

enbodi ment 3PPrepreaterar Mg ¥sq ErealRE nugdersafipglymarphismyoGeHT dif PeRIDE 1 om t he

subj ect, t&%m‘?{s?ﬁ?ﬂﬁg it%rasi@\lﬁ%B?e‘\:‘erﬂfaleaingﬁ;?cﬁ}ailscusing this technique. Examples of

polynucleotide reagents include the B7-4 nucleotide sequences or portions thereof

Oardvibe hlw

20 having a length of at least 20 bases, preferably at least 30 bases.

The B7-4 nucleotide sequences described herein can further be used to provide
polynucleotide reagents, e.g., labeled or labelable probes which can be used in, for
exzmple, an in situ hybridization technique, to identify a specific tissue, e.g., brain
tissue. This can be very useful in cases where a forensic pathologist is presented with a

25 tissue of unknown origin. Panels of such B7-4 probes can be used to identify tissue by
species and/or by organ type.

In a similar fashion, these reagents, e.g., B7-4 primers or probes can be used to
screen tissue culture for contamination (i.e. screen for the presence of 2 mixture of
different types of cells in a culture).

30



10 alteration characterized by at |east one of an alteration affecti?g I‘Nﬁ
integrity of a gene encoding a B7-4 -protein, or the m s-expressiontéf 004
the B7-4 gene. For exanple, such genetic alterations can be detected by
ascertaining.the existence of at |east one of 1) a de i fs,one or

nor e nﬁadéélg?’c(les froma B7-.4 gene; 2) an addition of hﬁt’ugarﬂ”%ﬁ\r(e

nucl eotides to a B7-4 gene; 3) a substiéu}ion of one or nore nucl eoti des
of a B7-4 gene, 15 4) a chronosonal reatrangenment of a B7-4 gene; 5) an
alteration in the level of a messenger RNA transcript of a 87-4 gene, 6)
aberrant nodifi €at i ofredictize Blediriggsine, such as of the nethylation pattern
of the genomc , 1) the presence. of a non-wld type splicin ttern
of a messenger %PFF%%WP‘E“%F" Bewszfo%&gélwgtprgé%ﬁﬁqW&ﬁ'"?%g'hﬁgvel of
a B7-4 'pr&’itagﬁdltic%lsa ! %(?n‘é_sdco.?sé‘a)@farﬁ Rithrid® BBnicANHald Qe sB@RRT OPr i at e
post-translational 2 r?o Ification of a B7-4 -protein. As described

herei n, thpweneste (prebtige) purpuses tocheralystisat ab eaividepl peophplaemcallp. t he art

whi ch can be used, for detecting alterations in a 57-4 8ene.$HA preferred
bi ol ogi eal AsHHAING!Y, eneasPrY o thecpreseat NFRIORIFIAES W,FIaRNATIHFSREIENt i onal
means fro i . i g I s

embodi ment Sete s Breip aRUEFREAE ok SUESRARE o SR ELRAS. pne

pr obe/ pri nEontdxt ofi a pallogiedl agaple a1 bloedcdenmm cePCRksuES eatherebydetetthife  Pat ent
Nos. 4,683,195 and 4, 683, 202), such as anchgr PCR or RACE PCR, or,

al t er nat | verhsther ap iadividughis i2EHcied ayth 4 disgass orfligardse) oris ariskeof develppingagr an

et al. (19 [ - = ), : : Proc.

Nai | . Acad&'g%((:if?r.(3 a‘f%&%ﬂ%‘%ﬁ%%é ?&?ﬁgxﬁg%%@%%ﬁvm'%heqh‘éer?ﬁléggﬁgrti cularly
usef ul 1Hor pdeides fortPogostid (ofptedidiioBaskdys ftraleledrhining ohamel ddadidiiuaviaya 30
et al. (1995) Nucleic Acids Res .23:675-682). This nethod can include the
steps of u#h ofedaveioging achivpsdes apfociaigd Wit Béarh paotsin pesleic agid GRBRESSRY Pfucl ei ¢
acid (e.qg. 20M . VAR (ONA . 3 -85 or
pot n) 17 ontst BV el B i, S8 Hhe i bE e alRle e,

W th one oSuch@kfysRah BRusedMb BB SREE bf prediclive Pyrpodedo Brrdby proghfiatiigiye
under conditions such that hybridizatjon and anplification_ of the B7-4
-gene (if Weadgemdividudlipnior toghe onget ets fiserdemearasicgizedhpeorassegipehwih of  an
anplificati [ r i jze of the 5 anplification

pr oductlgang(?%ﬁrﬁ%%?rlﬂ%C]Fhgcﬁgkgfe#lﬁlgc’%&g}gﬁ%‘r ol sanple. It is anticipated
that PCR and/ or AhbfRen@pedi®f thRShvartos pbdainkSte nichiRnpg eHel ifflnsey ofdgehisl i cat i on
step in conjunction wth any of the techniques used for detecting

nut ati ons (feBciBdomepwids) onthe EXprESIRREOrAGHY INF PICRE-F amchifiea &apds i ncl ude:

sel f sustained r I i : R : . Proc.
i . Acad. | Sci THOLARE GupERchE3b fReibldth Hobler adaltin B Mlowing 180, |
system (Kwoh, D.Y. et al., (1989) Proc. Natl. Acad. Sci. USA 86:1173

20 1. Diagnostic Assays

An exemplary method for detecting the presence or absence of B7-4 protein or
nucleic acid in a biological sample involves obtaining a biological sample from a test
subject and contacting the biological sample with a compound or an agent capable of
detecting B7-4 protein or nucleic acid {e.g., mRNA, genomic DNA) that encodes B7-4

25 protein such that the presence of B7-4 protein or nucleic acid is detected in the
biological sample. A preferred agent for detecting B7-4 mRNA or genomic DNA is a
labeled nucleic acid probe capable of hybridizing to B7-4 mRNA or genomic DNA. The
nucleic acid probe can be, for example, a human B7-4 nucleic acid, such as the nucleic
acid of SEQ ID NO:1 or 3, or a portion thereof, such as an oligonucleotide of at least 15,

30 30,50, 100, 250 or 500 nucleotides in length and sufficient to specifically hybridize



1177), Q Beta Replicase (Lizardi, P.M et al. (1988) Bio-Technology 23 MAR 2004
6:1197), or any other nucleic acid anplification nethod, followed by the
detection of the anplified nolecules using techniques well known to those

of skikhgoikhe art. These detection schenes are espeecghdsyobigsf ul for

the detection of nucleic acid nolecules if such 15 nol ecul es are present

in very |low nunbers. In an alternative gnbodi nent, nutations in a B7-4

gene froma sanple cell can be identified by alterations in restriction

ool ated, - er et EhATahlo SIRTRA o R E CROE OO sRhabbhght ot o

endonucl eag@sin thddiagiRGERRAYd 6MBE MveniidaredacHBbéderdined by gel 20
el ectrophoresis and conpared. Differences in fragnent |ength sizes between
sanpl e and cont#rprefenriagaent fualetesting BZdinseiein ia an rtibogshea bindingtsver ,

th f I fi 4 b f l.e, U S Patent No.
5. 498, 531) BAA PR b SEeRE) b aP POV R Fiave e RALRUEE R Bhut at | ons by

devel opren ol?f:lohﬁ,sér BbrePrétRBRY FRn6LI6RY AAR indbdBiibdh, bPa GbPREnSARE ment s,
genetic nmutations In B7-4 can'be identified by hybridizing a sanple and
control nu¢dgj Eataari F{sh')>¢ can be Bid The RNA,"labelelT, ghthdegard ity thegrolbeys
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hybridizations. In vitro techniques for detection of B7-4 protein include enzyme linked

immunosorbent assays (ELISAs), Western blots, imrunoprectpitations and

20 immunofluorescence. In vitro techniques for detection of B7-4 genomic DNA include
Southern hybridizations. Furthermore, in vivo techniques for detection of B7-4 protein
include introducing into a subject a labeled anti-B7-4 antibody. For example, the
antibody can be labeled with a radicactive marker whose presence and location in a
subject can be detected by standard imaging techniques.

25 In one embodiment, the biclogical sample contains protein molecules from the
test subject. Alternatively, the biological sample can contain mRNA molecules from the
test subject or genomic DNA molecules from the test subject. A preferred biological
sample is a serum sample isolated by conventional means from a subject.

In another embodiment, the methods further involve obtaining a control

30 biological sample from a control subject, contacting the control sample with a

compound or agent capable of detecting B7-4 protein, mRNA, or genomic DNA, such



devel oped by Maxam and G lbert ((1977) Proc. Natl. Acad Sci. USA 74: 36MAR 2004
or Sanger ((1977) Proc. Natl. Acad. Sci. USA 74:5463). It is also
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having or at risk of developing 2 disorder associated with B7-4 protein, nucleic acid
expression or activity. Thus, the present invention provides a method for identifying a

20 disease or disorder associated with aberrant B7-4 expression or activity in which a test
sample is obtained from a subject and B7-4 protein or nucleic acid (e.g., mRNA,
genomic DNA) is detected, wherein the presence of B7-4 protein or nucleic acid is
diagnostic for a subject having or at risk of developing a dis~ase or disorder associated
with aberrant B7-4 expression or activity. As used herein, a "test sample” refers 1o a

25 biological sample obtained from a subject of interest. For example, a test sample can be
a biological fluid (e.g., serum), cell sample, or tissue.

Furthermore, the prognostic assays described herein can be used to determine
whether a subject can be administered an agent (e.g., an agonist, antagonist,
peptidomimetic, protein, peptide, nucleic acid, small molecule, or other drug candidate)

30 to treat a disease or disorder associated with aberrant B7-4 expression or activity. Thus,

the present invention provides methods for determining whether a subject can be



sequence, e.g., a wld-type 137-4 sequence, is hybridized to a cDNA o?SMAR 1004
other DNA product froma test cell(s). The duplex is treated with a DNA

m smatch repair enzyne, and the cleavage products, if any, can be

det ect m.el ectrophoresis protocols or the 15 |ike {, exanpl e,

u. S Pa?)enlf]ql\]o 5,459, 039. In other enbodinents, al terg(t:ﬁgjg'g”{sg{
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genes. For exanple, single strand conformati on pol ynorphi sm (SSCP) may be
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20 modification of a B7-4 -protein. As described herein, there are a large number of assay
techniques known in the art which can be used for detecting alterations in a B7-4 gene.
A preferred biological sample is a tissue or serum sample isolated by conventional
mearns from a subject, e.g., a cardiac tissue sample.

In certain embodiments, detection of the alteration involves the use of a

25 probe/primer in a polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos.
4,683,195 and 4,683,202), such as anchor PCR or RACE PCR, or, alternatively, ina
ligation chain reaction (LCR) (see, e.g., Landegran et al. (1988) Science 241:1077-1080,
and Nakazawa et al. (1994) Proc. Natl. Acad. Sci. USA 91:360-364), the latter of which
can be particularly useful for detecting point mutations in the B7-4 -gene (see Abravaya

30 etal (1995) Nucleic Acids Res .23:675-682). This method can include the steps of

collecting a sample of cells from a patient, isolating nucleic acid (e.g., genomic, mRNA



ol i gonucl eotides are hybridized to PCR anplified target DNA or a nunilel MR 2004
different nutations when the oligonucleotides are attached to the

hybri di zi ng menbrane and 15 hybridized with | abel ed target DNA.

Al terngbidghaks allele specific anplification technol ogycmbsmhstiepends on
selective PCR anplification may be used in conjunction with the instant
invention. digonucleotides used as pr§svers for specific anplification
may carry the nmutation of interest in the center of the nolecule (so that
anplificat}) eReR ' [ I'dudieZak.| ' al .
(1989) Nuc'%rg?)(l:lg Aci dgﬁchgs 611“lti%:é gﬁg@?ﬁ&é{%ﬂ)%qg?“%tdutg fﬁg%g&f%%%vﬁp%gﬁér of one
pri mer whemere puimtkes whizhrsparifiatlly hybndize itoa 8 7-hgseahddr conditipresvehthat or

reduce pol ynerase extensi_on,(Prfossner et al. (1993) Tibtech 11:23 9). In
addi tion iybedizatien andeamplificpiion ef th /ot Reae 41 pIGSN) qesumsr andkdetistiag the in t he

regi on of I : - : eGl | Gasparini et
al . (1992)5'?%ngy§£ﬂtb:s%#8ggg£@?&§?mﬁ1 ql?es{‘ﬂgﬁto?g?%g nggﬁezg% %;P éi n certain
enmbodi nent gmplifthiidn FradiaandBymphiy the gl vradudisumgle] dfislangapsied or
anplification (Barany (1991) Proc. Nail. Acad. Sci USA 88:189). In such

cases, |iohetReR apd/pi LeRanay biejirplile theseasipprelingaary amplifigatian $ap ithe Tend
of the 5 seduenGewiRih ”Q{fhé tecﬂ.ﬁ%glkpll.ls%d?& SELREE DR oRY SRENES g KNOWN
W*lcgleby I ng for the p

mutation a specl resence or absence of

anmplification. ARlendAR agiphicMEa Methobsthblude GePElstdidided Btk repiRatidie

met hods described herein may be perfornmed, for exanple, by utilizing pre-
packaged diCagrdsdiC ekiﬂtsél?:%grﬁr?%if\[ﬂd dead. Sa5USA83: 187518 78} FRRSCEPURNl or
anti bo rea . d ri hed .h in, i C I: , , e.g.,
in cli gclycaqmiggﬁ%?%ngé%‘f%n |%%hn(;ﬁs'2' &paémeg(ril‘? )sﬁ%zch}ie (llt/{)c%éesgrf}rer%%"io?r%lfzﬁjf amly

history of1@74i(sBaaReplicask (DRas, VD levaINg 988 Fio A ecmottiye: | 1Ty tdhanyor e, any
cell type or tissue in which 1374 is expressed may be utilized_ in the
prognost i cothersugisicpssbanplfisatien sieghodyfollowad by Heddetestiomal Be apphfighdul at i ng
Agents 10 By dul aring. f ' J: agqini : to

ubj cot s 1 MOeOTB Bt e 00 FUS R Bonk1E il EPUPIh BF B P SREBHLELSE 1P
admi ni st r adcheries die ¥ipeOiallpugifiillfer the @elran@eouckitRidasiedulesiflsuciedi at ed

i mmune response. By "biologically conpatible formsuitable for

adni ni &3 r FOPISAUIESArG PIRSENt il VERK AN PYMPESM of the protein to be administered

in which any togi.g 6L heHeSenMdiRi Ruliiofs s 8118 o QULInpleleliRGh S Of
the 15 protein. e termsubj ect i5Tintended to tnclude 17V ng Organi sns
i n which ale idearified byrabtsfadoscin cestridtpnadnzgint eldavage gattermafivalesampixanpl es of
subj ects incl ude humans, dags, X i . i
sample and control DNA 13 1solated, amplified (optionally), digested with one or more
restriction endonucleases, and fragment length sizes are determined by gel
20 electrophoresis and compared. Differences in fragment length sizes between sample and
control DNA indicates mutations in the sample DNA. Moreover, the use of sequence
specific ribozymes (see, for example, U.S. Patent No. 5,498,531) can be used to score
for the presence of specific mutations by development or loss of a ribozyme cleavage
site.
25 In other embodiments, genetic mutations in B7-4 can be identified by
hybndizing a sample and control nucleic acids, e.g., DNA or RNA, to high density
arrays containing hundreds or thousands of oligonucleotides probes (Cronin, M.T. et al.
(1996) Human Mutation 7: 244-255; Kozal, M.J. et al. (1996) Narure Medicine 2: 753-
759). For example, genetic mutations in B7-4 can be identified in two dimensional

30 arrays containing light-generated DNA probes as described in Cronin, M.T. er al. supra.

Briefly, a first hybridization array of probes can be used 10 scan through long stretches



cats, mce, Tats, and transgenic species thereof Adm nistration of a2r13 MAR 2004
agent as described herein can be in any pharmacol ogi cal formincluding a
therapeutically active anbunt of an agent alone or in conbination with a
phar magei i Gadel y acceptable carrier. 20 Adni nistrati onpofsen232se

t herapeutically active amount of the therapeutic conpositions of the
present invention is defined as an anow#- ef fective, at dosages and for
peri ods of tinme necessary to achieve the desired result. For exanple, a

t her apeut i f ding to
Fact or s suct R i OB LBy 0o TocAlly PRNARE HE BRI Shefraty

i ndi vi dual making linkar aualy$ of seqodntipeptardppihg pittbes| This step alless thed response in
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t her apeut | eptilicatiag &1 P@B?mé%aﬁ?ﬁ eTh‘%g\‘%%FsafP“%I‘f”?ﬂ bred sesead By brdjzagen array

adm ni ster | u at ed
by the exﬁlgleﬂﬁ“é%hg{:ha%%?e&ﬁerape t ?@cﬁ%g{n%ggmhém@g%ﬁ%ggﬁﬁac{ﬂ gggagent
(e.9., 8 papdyisdOmpieniatdreicCal Beirtn 3w enutdtidns deteated. Bichantiatiedlyryay®y be
adm nistered in a convenient manner such as by injection (subcutaneous,

i nt r avenougempased pf paseligl peodgisels.anesompiemeniany taihe 3rld-typegenganddhe othg MAR
2004 WO 01/ 14556 PCTJU%QOI Zl&gtSé]en 90 application, or rectal adm nistration.
Dependi ng THPRRDEE 8 U Strati on, the actj ve conmpound nay be
coated in a nﬁtﬂfje@lanétﬁerl%ﬁfbb&ﬁﬁeni,hﬁy@ﬁpwﬁ of Eyjieidisy REEHAS kAbwnenzynes,
acids and other natural conditions which may inactivate the conpound. For
exanpl e, tWegdrianbsusgd ipdiracthygavence ty Bigé sentindgierest mupgianphy ent er al

co- aomiBi crapPeing e G SERPR LA RF R} oSpabihd Metickeofial i on. o

B7-4 nodul @hua@ea@aaxhpﬁwfézquaﬂmgmesdxbhedmcmwﬁbsbrbdsewoeluédhnlqmeﬁn
appropriate carrier, diluent or ll uvant, co-adm nistered with enzyne

i nhi bi t or sdexelapad iy MaxemandGilbert (€1977) BrocslNeM 4rgd) $6)ddbhdd 560) or Sanger

Phar maceut; (X@H)%B‘{S\%WQPMESE’; bﬁﬁ%smﬁ‘f'lv 1ol gdt:h? “o"f%“s but f er
sol utions. br oadest” sense a I'nc s any i mmne
stimul ati nmmmmabw&qa&mﬁgt;ﬁbém cavAHg: utkaeid svien pedomhiag ek her ei n

i ncl ude resorcinols, non-ionic surfactants such as pol yoxyet hyl ene ol eyl
ether and Wienpstiaassayy (JA95) Bivgpraieesi$iadt). ipAbding SeHisnEIPR BY ®3Shcl ude

pancreatic i nelsly PlvesSH (O5R d
“trasyl ol . ?_I% %%%&@%c%ﬂ ]\—/v{antt%bél n- oﬂwécykjf@q\%a ter e?rrcﬁ%él ons rI>aes[q\[7ve as
convent i onglioot) pds Chiesmdragre B6ra2 Bl 62 and (riffiB 4) ald (198&4 il nBvaciedn. 7: 27) . The

active congound ma aI so_he adm nistered parenterally or
intraperit ‘r?é%ﬂ"f’?/ 8:147-159).

Other methods for detecting mutations in the B7-4 gene include methods in

20  which protection from cleavage agents is used to detect mismatched bases in RNA/RNA
or RNA/DNA heteroduplexes (Myers et al. (1985) Science 230:1242). In general, the an
technique of “mismatch cleavage” starts by providing heteroduplexes formed by
hybridizing (labeled) RNA or DNA containing the wild-type B7-4 sequence with
potentially mutant RNA or DNA obtained from a tissue sample. The double-stranded

25 duplexes are treated with an agent which cleaves single-stranded regions of the duplex
such as which will exist due to basepair mismatches between the control and sample
strands. For instance, RNA/DNA dupiexes can be treated with RNase and DNA/DNA
hybnids treated with S1 nuclease to enzymatically digesting the mismatched regions. In
other embodiments, either DNA/DNA or RNA/DNA duplexes can be treated with

30 hydroxylamine or osmium tetroxide and with piperidine in order to digest mismatched

regions. Afier digestion of the mismatched regions, the resulting material is then



Di spersions can al so be prepared in glycerol, liquid polyethylene gl2yiMAR 2004
and m xtures thereof and in oils. Under ordinary conditions of storage
and use, these preparations 20 may contain a preservative to prevent the
growt h offl &EQor gani sns.  Pharmaceutical conpositions giirhablss.Eer

i njectable use include sterile aqueous solutions (where water soluble) or
di spersions and sterile powders for th ext enpor aneous preparation of
sterile injectable solutions or dispersion. In all cases, the conposition
must be sterile and nust be fluid to the extent that easy syringability
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desired i n@FE‘d‘l%é'ﬁ‘Emf‘?"Bﬁ’i' B?ﬁ‘r%&‘f%fﬁ%xg?%'ﬁ ?e’é@F FW"F@FQBP%@F Ron thereof.
Wien the agd)lmerfhPAISTP) intay Beik@PloYae R Pligfeledtes iRSiedeSHI-ARImANAYeL. the

protein

between mutant and wild type nucleic acids (Orita er al. (1989) Proc Natl Acad Sci

20 USA: 86:2766, see also Cotton (1993) Murar Res 285:125-144; and Hayashi (1992)
Genet Anal Tech Appl 9:73-79). Single-stranded DNA fragments of sample and control
B7-4 nucleic acids will be denatured and aliowed to renature. The sécondary structure
of single-stranded nucleic acids varies according to sequence, the resulting alteration in
electrophoretic mobility enables the detection of even a single base change. The DNA

25 fragments may be labeled or detected with lal-aeled probes. The sensitivity of the assay
may be enhanced by using RNA (rather than DNA), in which the secondary structure is
more sensitive 10 a change in sequence. In a preferred embodiment, the subject method
utilizes heteroduplex analysis to separate double stranded heteroduplex molecules on the
basis of changes in electrophoretic mobility (Keen et al. (1991) Trends Genet 7:5).

30 In yet another embodiment the movement of mutant or wild-type fragments in

polyacrylamide gels containing a gradient of denaturant is assayed using denaturing



may be orally administered, for exanple, with an inert diluent or anZ3 MAR 2004
assimlable edible 20 carrier. As used herein "pharmaceutically
acceptabl e carrier” includes any and all solvents, dispersion nedia,
coatings, antibacterial and antifungal agents, isotonic and absorption
del ayi rg‘l'()‘jﬁ’dbﬁf‘(’s, and the like. The use of such nedia arfdTARNEE or

phar maceutically active substances is well known in the art. Except

i nsofar as any conventional nedia or “@&fent is inconpatible with the
active conmpound, use thereof in 25 the therapeutic conpositions is

cont enpl at grddieSugzh ekeneoptaras: sdOIGGE) (Myepoernds(1885) Nal<2d 1895 ncwhpor at ed
into the c sitiops. It is especially advantageous to fornul ate

par ent er al ngﬁFp’éé'F?‘rﬁer P}?‘*}?Sﬁ@%ﬁm, N‘?‘d’f‘ﬂ\ dpodifiedtognsusgithanit 04519t on
and uni f orgy f i 6 Qr el 0 rehers to
physi cal | y([H |]}s{%trglgt%?%%?%£m?3?x?glg bgs% dgln ?’ a(rmy:%?osagfei? P P) %Erﬁ%tﬁlg @ab osfl ian 30
subj ect s tldghenetimaGEdrickllA by IR .chmd AirthengmbodifeAE b nienftre Gralidnit iy Of

active conpound = cal cul ated to produce the desired therapeutic effect in
associ a?i dtpedin Plaghef  denatuniag eradieng rdeomy differonges amths enabaity uEoe®bce - 92

har maceut ] I kGl ¢ Iy Tl i (e sa (4., fornms of the
anenti on Aél(ragslamgfecl?a e%(o-t%}]%gn %'ﬁéli Bgié?#??g%gpﬁr%&egrﬁs gﬁer{:gﬁs:ﬁ%ﬁ&m que
charact eri sti csExaimpglecofankdr(&hniqeifoL déte@itg pdiM HRbiidre hdiide! BRArAPSAL i C
effect to be achieved, and (b) the Ilimtations inherent in the art of
conpoundi rimEekle. selediveioligonusiepideaytrigizatine. schskivhemplifisation, sepaleativei ty in
i ndi vi dual s; : | X . I ion a therapeuticall
ef fective %H%%Jrr% Peglg m%gir%% gﬁ%ﬁ)&d&f’%%mug]eﬁgsisg}rng el %n%)e ' n?c}rﬁns‘?%&élﬁ'et 0 a Y
subj ecl0 Asmosefhiatdon & stided centialie aaP tichihgbhlite® id @flel DR AaMRIdNEéorafiicaRt | body

(i.e., an effective dosage) ranges from about 0.001 to 30 ng/kg body
wei ght, prhigh agmmit hfidizagop enly of 2perfagt mgtabas Joundi(§aiki ef @b (98D Mgrust er abl y

bout 0.1 49.2Q,.ry:k poht . _ | t.1 to 10
o, 05" P S Bp Qg Ol o Bla SERL YR 5] (R ke,
wei ght . Theligofidlédtiits aret liybeidizid fol PG pmplified argd1INL of & Bumbdrag diffeseniy

i nfl uence the dosage required to effectively treat a subject, including
but not | iRyeEeRs whemiBe shgenuriegudss apgpritaghedtiadbe ybridiging mgmprang ped/i ous

treat ngat s, b?iﬁﬁe@%@l\g{lﬁﬁelg@é}%em%%d/ or age of the subject, and other 15

di seases pryesent. reover, treatnent of a subject with a therapeutically
ef fective anouhlteroitivety,atitle bpedificcmnplifitatioitleecAndopowRich deahdeod seddctive

pr ef er abl [.Acl ude a seri(gis}“i of treatnents, In a preferred exanple, a

Y. an
subj ect is"‘%ﬁé@ﬂ) canmanbs WEEIP SO UNGHOR Ritddbe stappyEitnabout 0.1 to 20
/ kg bod | : ! f - ks,
mg/ kg yonfdrabfeon@&%sé% B8 rRfedrs “ﬁ% G arggﬁfg‘%‘?@n%%?\%ag% Meqnmm%me

preferably bétween 2 to weeks, e pre about to 7
interest in the center of the molecule (so that amplification depends on differential

20  hybridization) (Gibbs er al. (1989) Nucleic Acids Res. 17:2437-2448) or at the extreme 3'

end of one primer where, under appropriate conditions, mismatch can prevent, or reduce
polymerase extension (Prossner er al. (1993) Tibtech 11:238). In addition it may be
desizable to introduce a novel restriction site in the region oi the mutation to create
cleavage-based detection (Gasparini er al. (1992) Mol Cell Probes 6:1). 1t is anticipated
25 that in certain embodiments amplification may also be performed using Taq ligase for
amplification (Barany (1991} Proc. Nati. Acad Sci USA 88:189). In such cases, ligation
will occur only if there is a perfect match at the 3" end of the 5' sequence making it
possible to detect the presence of a known muration at a specific site by looking for the

presence or absence of amplification.



20 weeks, and even nore preferably for about 4, 5, or 6 weeks. It w3} MAR 200
al so be appreciated that the effective dosage of antibody used for
treatment nmay increase or decrease over the course of a particular
treatment. Changes in dosage may result fromthe results of diagnostic
assaysW@I1des6ri bed herein. Mnitoring the influence oPCHYEWS2¥e. g. ,
drugs or conpounds) on the expression 25 or activity of a B7-4 protein
can be applied not only in basic drug-82%reening, but also in clinical
trials. For exanple, the effectiveness of an agent determ ned by a
screeni ng  assathedsetiRE desdiAd heeRi May Be peHdreRE foBéxahIE B uBKBIng $Bd-ON,
protein levels, or upregulate B7-4 activity, can be nonitored I'n cI|n| cal
trials of pachsiged dmgnostic kits comprisiag aelsffédor&?pmbe geslec emproesrgnb@dy reRgottei n

| evel s, or, do ul ated,B7-4 acti vi.t ernativye

of T oct | versSSiogn BnmhyBich Tt b riietly Sredh Eoin i dbectiyes b teersase
137-4 genea&tPEATSItA syrﬁﬁtgﬁﬁ'opfaj.xﬁ iSi0n6 6f ARVNLGUNALS idvdfvifte 8E7LY 1 LY,
can be monitored in clinical 2 3 R 2004 WO 111/ 14550 PCTI Usﬁull 23256
-93 tri%l gend. subj ects exhibiting |ncreased B7-4 gene expression, protein

| evel s, or uprélngl ated B7- act|V|t SH cI i ni cal tr| al s, t he
expressi on or & wmage. @pyge B‘?’Pﬂfc’f Ej%“'H%"’ b’(ht‘f g}éfé‘r%‘ﬂ@se dbayebe ‘Qjéﬁé‘% t hat

have been;| (!4 ?ﬁc SlﬁEre n be used as a "read out" or nmarkers
of the phenot pe a ar cell. 5 For exanple, and not by way of
limtation, genes, |nclud|ng B?4 that are nodulated in cells by

treat nent vmth an agent npound, drug or small nolecule) which

nodul at es H87- 41‘1’&%5?’”\?(’?’310 %7' MOQ‘“&@WSV#&‘-’@H in a screening assay as
descrifipd hereigyly 3’99"‘9@% %ge%&tyfmc%qvenm%e Ed?m% sH:‘iic}/d 1%@9%‘3&% §FL of agents

on a Br/- 4assomate rial, cells

can be i sdidbgicalpnebnighidble fepmunaabrfor ﬂrmhymdcil@ﬂnﬁﬂiaralﬁn Iuewebso@fher
expression of 137-4 and _other genes inplicated in the 137-4 associ ated

di sorder . enpanspeEfynpEgsy T ofhl enadialed) imnymegesponss, Jix Huolapically @mpagibene
expr essi O%%EEJ“% efgpﬁdﬁruhgtramtx" Jo-?sdm%t'\'%.lnggm ngl&ém%‘é‘é ysis or

RT- PCR, as ScCri eln ‘Cernat; vel asuring the anount of
protei n pradshitiaered by waith aaf tdliceffietswe sumeighed oy itatledapaueic @ffectobf thy
measurjng the levels of activity of 137-4 or other genes. In this way, the
gene 15 e%ﬁ?‘é@sﬂ@ﬁ “Bﬁ’tst“élcﬁ“ééfﬂe'&déﬁ\?‘ém&g‘ & ‘NH@@B”’?W&Q‘?W HHmYKe

physi ol ogi,g n§eec%9%9§ﬁc &h, L. E] aﬂdlf ﬁ)&:ﬁ]ﬁ'@s dﬁ%ﬁﬁﬁzcts e ALadhy ’do%r  ng

response st may be det er ore, vari ous pol nt's
t reat ment can‘s ﬂnh:e tan;dand iehrabenid sﬂecithmesagénLAdnhxmnsaamrecﬁfanr@dnauﬂeﬂtnbed’n t he

present invention provides a t.h for rmnlt r| n effecti veness of
t r eat nent h&fe‘%cas'\r}tﬁ \BEEY Rharma &’gg?m( peypdingayt 5@8%1“&??]%’ ‘2°(5‘"S\f"fi’”&l&‘rﬂef

gregé' dom nftalg € aiHtho?!ﬁbonﬂﬁﬁéﬂoﬂ%tﬂ‘ﬁlaﬁhﬁce@ﬁbﬂly 2EBhdb1dRIRGul e, or ot her

20 Administration of a therapeutically active amount of the therapeutic
compositions of the present invention is defined as an amount effective, at dosages and
for periods of time necessary to achieve the desired result. For example, a
therapeutically active amount of a B7-4 polypeptide may vary according to factors such
as the disease state, age, sex, and weight of the individual, and the ability of peptide to

25 elicit a desired response in the individual. Dosage regima may be adjusted to provide
the optimum therapeutic response. For example, several divided doses may be
administered daily or the dose may be propoﬁionally reduced as indicated by the
exigencies of the therapeutic situation.

The B7-4 modulating agent (e.g., a peptide, a nucleic acid molecule, or an
30 antibody) may be administered in a convenient manner such as by injection

(subcutaneous, intravenous, etc.), oral administration, inhalation, transdermal



candidate identified by the screening assays descri bed herein) conpri giBn%AR 204
the steps of (i) obtaining a pre-admnistration sanple froma subj ect

prior to admnistration of the agent; (ii) detecting the |evel of
expresgifN9fs,@ B7-4 protein, nRNA, or genom c DNA i npERRismrizse
pre-admnistration sanple; (iii) obtaining one or nore post-adm nistration

25 samples fromthe subject; (iv) deteghing the |evel of expression or
activity of the B7-4 protein, nmRNA, or genomic DNA in the

post -adm ni stration sanmples;. (v) c ri-ng . the |evel of .expression or
Berivity OPRUHEoRS B sttlaga DERE 8Pl E ey oF po P EPRT I8¢ ©

admi ni st r aki;edcon@siiing nyt e dobBRd BYa thakiial @i frotefitNAcorRpo IRAITRIFh theldlod 8 t he
post admi nistration sanple or sanples; and (vi) altering the

admi ni st r @nnespacithandagrbert natwaltchndingas whish owy inastivedithgtompdied. fexanpl e,
i ncreased adm ni strat.ion %f_/}he lta;g;lent maty be dﬁsi rabl e Lo i.ncrease.the
expr essi off g cmﬂ?wswf B7: BOHAMHIEARERT eRfRT DT hRACRISRERUEI SR (R
2004 - 94 I"éﬁ" be ﬁe@es!s&@irtgﬁég’lftﬁé‘f‘eﬁgﬁé Qith! 4RERMifistel e [R9688E with 4 ShRAk vel Y,

decr eased mnistra agent may be desirable to decrease
expr essi ono prevamtiisdnagtivafiorB7-4 to | ower |l evels than detected, i.e. to
decrease the effectiveness of the agftsant. According to such an enbodi nent,

B7- 4 expressi ot BY-h@ofiWipatng 3as)t My pratimigsiensd o 1pdivisualip apggprgpniate

effective - even, jn. . Ar ot ypi c
response. Qaﬁf’?'llu%ﬁ&e%%? Jg'}\’arl“é&?gdrdtnﬁgﬁ i&? F’Egt% r teeglﬁigg’rﬁto &2&15 %Fﬁ?gﬁ%‘gﬂgaml es
whi ch shouhftieneich &3diposuifés. (RhamaR ebtically atwgptableaii et émdl sdechlind dnd

ref erences, patents and published patent applications_ cited throughout
this apbl iagugqus Ruffgsofiejans g ddipyants uesdds itg hepadest sensg apsh S!udes 4t ng are

i ncor por at, el r C 0 E?(AM:L : jon of B7-4
cDNA Mol eéﬁ'ﬂ'eugls S%Eaha%%%f g&ﬁ&%@qsgghn%semo © né%gd rag%q%ltﬁ]maqlhggh’%%fﬁ of human

B7-1 was usgedd @sordinoiendrs ionidiarfpdiits suctiak pbysrgethyiendwle)eiter asd o
nol ecul es encodi ng honol ogous _pol ypepti des. Two overl appi ng. sequences in
the EST daewasigsd polyeyiengiethasd E“MZS@’QB’P@P’ s edg ppEGTERtiE BYpPSITHBEMOBequences

d t.o i - : - _
ker at  nocs VbR BhSobtoses E BREET RiistasHEN Einb SR TR, B UAER: . | o
wth the semrentts eiEsWellXsiomldkichAGpisives (3n(aSt@.) P9BK).6) and

AGGTGCTAGGEGACAGTGTITAGACA (SEQ I D NG 6) from these ESTs were synthesi zed.
These ol i dffﬂtf?!f”éﬁt"ioﬁgylr\ere used to prinme a PCR reaction using as

Tl aL e SOV, ISR AISS A ATV (64 i oo
ker at i noc\Digsersions can also be prepared in glycerol, liquid polyethylene glycols, and mixtures
thereof and in oils. Under ordinary conditions of storage and use, these preparations
20 may contain a preservative to prevent the growth of microorganisms.

Pharmaceutical compositions suitable for injectable use include sterile aqueous
solutions {where water soluble) or dispersions and sterile powders for the
exlemporaneous preparation of sterile injectable solutions or dispersion. In all cases, the
composition must be sterile and must be fluid to the extent that easy syringability exists.

25 It must be stable under the conditions of manufacture and storage and must be preserved
against the contaminating action of microorganisms such as bacteria and fungi. The
carrier can be a solvent or dispersion medium containing, for example, water, ethanol,
polyol (for example, glycerol, propylene glycol, and liquid polyetheylene glycol, and the
like), and suitable mixtures thereof. The proper fluidity can be maintained, for exampie,

30 by the use of a coating such as lecithin, by the maintenance of the required particie size

in the case of dispersion and by the use of surfactants. Prevention of the action of



normal spl een, and placenta. Conditions were 94C, 1 mn; 94C, 30 sec,? S8R 7004
30 sec, 25 68C, 1 mn for 35 cycles; 68C, 3 mn, hold 4C. Al tenplates
gave a band of the expected size of 389 bp. The 389 bp product fromthe
PCR of wigNh7Ms@cti vated keratinocytes was purified by pgrusae:gel

el ectrophoresis and 0.12 ng was used as a tenplate in a PCR reaction
containing 0.05 nM biotin-2l-dUTP and.iglpe above priners. Conditions were
94C, 1 min; 94C, 30 sec, 56C, 30 sec, 68C, 2 mn for 20 cycles; 30 68C, 5
m n, hold . biotinyl af. i | eospin
col um (Grﬁh{{ggﬁlﬁlsd&ﬁg%ﬁglgg%d% ro ggg%ﬁﬁtbﬁe %l%&%{lﬁgﬁﬁgﬁ%&yﬁﬁ ection
procedur e exafbRNpaebIns, Glordbudhol; phebBSadofhid BeidHERIerosal JanlVite 12Q04n - 95
denatured, biotinylated PCR product was incubated with 2 nM CoCl2, | X
RecA buf fraany qasgsi i voil brecefergblgtie inglude xsorarpc agents, fargaample) sugersof 30 1. The
reacti on was ,incubated at .37 far. 15 mn. 0.7 4g_.of plasnd of .an
ot vat od REASFRBIGVERS Baniets P ool oors 7 ur comBRER pr RteREd!  cona
| i brar ys wass@gi@tlofme idjfaatatdRposhidilRhn BeBrdubMrabsét by iAcludifig it GeOf ECORV
di gested | anbda DNA was added to the reaction and incubated 5 min. 0.6

| dl of 10%oBPSsition ak ageng) whichpletaye iabsosptidd, (e exampldcdumimim monesteatatel at 37
for 10 mn. Proteinase K was inactivated by adding 1 | of 0.1 M PMSF.
Strept avi di"fl gﬁlﬁﬁﬁ‘epi c beads were preincubated with 5 g of sheared sal non
sperm DNA for kQedlt ihjddishit BeubSRASn baplephRd bWidddrsbriBgRiive Edifpsimper nat ant
renoved, 10 and the beads resuspended in 30 [ of binding buffer (1 nM
EDTA, 1 M(hlaCla,B719 polypepkrde} inHak requisied arspunt Tinan ppwelrianesaveativett ono ot e
reacti and.the reaction incubated, for 30 m.n roomt erature with
gent | eﬂﬂi GORyinagAR 0 @&Eﬁ‘{’]’?ﬁésrg‘”&fﬁtfﬂ PV aﬁﬁ“&"’ﬁﬁgﬂg?weg}’nﬂggﬁédsuper nat ant
renoved. TheBaags GEiefiNeaRsdsivhe & @by Wahbdratitpuht &dtive cbmpBMEDTA, 2
M NaCl, 10 rﬁ\/l Tri s-HCIe, %37.6%?], begggé&\/\;ere?’captqrea W th la.nn'g?r]:;et 15 and
t he super natwasterierevdd whittecontmis phassatispersiaavediopend shE BquirgdedherOne ni

of teril.e H20O added to the he eads, .incubate j,n at 37,
bead: \A/elré“%rﬁé-‘f”&f?mg%m ‘cd?ﬁscaerﬂ’é'beﬁ@fd %&’set ﬂbagﬁ%%rotglé'teﬂﬁetporweadﬁﬁagg}he%ptur ed DNA
was el ut edyryaraRdiotGieRielinfEctabRisoRltidhi, ek prefetred mlethodVoEREaratibnlard NaCH) .,

incubating 5 mn at roomtenperature, beads were captured with a nmagnet
and t h&S suzevyratdaning anshingeae-darieR whirbdiglds apoveder 20the @biéve ingredieqt (18-

P eC B LSOO AARA SR RE AR REDIA LA B om0
centri fugahéresr. and re-di ssolved in H2O. Plasm d DNA was re-introduced into
E. coli DH1 OB/ P3 by electroporation and selected on LB-agar pl ates
contai ni ng 7.5 WYheit the active compound is suitably protected, as described above, the protein
may be orally administered, for example, with an inert diluent or an assimilable edible
20 carrier. As used herein "pharmaceutically acceptable carrier” includes any and all
solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and the like. The use of such media and agents for
pharmaceutically active substances is well known in the art. Lxcept insofar as any
conventional media or agent is incompatible with the active compound, use thereof in
25 the therapeutic compositions is contemplated. Supplementary active compounds can
also be incorporated into the compositions.
It is especially advantageous to formulate parenteral compositions in dosage unit
form for ease of administration and uniformity of dosage. Dosage unit form as used
herein refers to physically discrete units suited as unitary dosages for the mammalian

30 subjects to be treated; each unit containing a predetermined quantity of active compound

calculated to produce the desired therapeutic effect in association with the required



tetracycline and 25 g/m anpicillin. Colonies were lifted onto Nytran
filters and 25 hybridized with 32P-1 abel ed ol i gonucl eoti des with thel 3 MAR 2004
sequence CAGCTATGGTGGTGCCGACTACAA (SEQ ID NO 7),

AGGTGCTAGGGGACAGTGTTAGACA (SEQ I D NO 8), and TCGCTTGTAGTCGGCACCACCATA

(SEQ I'®woND93s6 All oligos are from AA292201 sequence. pEi/gsh/62&N0

conditions were 2 X SSC, 0.1 % SDS at 55C for 20 30 mn. The two

hybri di zi ng col oni es were picked and the _sequence of the cDNA inserts was
determ ned. - SUBSTI TUTE SHEET 2 3 MAR 2004 WO 01/ 14 556 PCT/[ 15110123256

-96 Sequengi l.ed. forme of -4 npl ecules. The first form B7-4
secr et ed Wi@)ﬁggﬁgﬁgéﬁh%&g @ic%mﬁ'?\z/’f ﬁ‘é dgsagh aiptt %?ch‘b'ﬁ IVERESASS n
wi t hout a dretedayand aned deFIﬁu%nnuﬂa%{eiﬂﬁq@waﬁmeﬂaié%mesa%ﬂugnces of
this formare shown in SEQ D NO and 2, respectively. The second form

B7- 4 menbreampouy aziihe pasisulas therdpepiatf&ichtottendchig ved, tand (t nearlimaagorand  shor t
cyt opl asm .c. domai n. Thef nucl eocit.i de@nd am no acig seﬂéences of this form
are shown PRETEECT (S FST compoyngding surd g AchVrtqmpoupd foF e Hpmen'f t he B7- 4
fam |y §dephifiledidiaygigdhgnal . gV, and 1gC domains, as illustrated in
Figures 3 and 4.” The B7-4M form has approximately 21% am no acid identity
to human B7- larld cabembod6fnecf the presim invaeridn 4 thetapelnivatin e BéctReasmonal 6l at ed
10 using the dEf ul t gsunﬁ_Z Jmatrijx WI(I h gap, penalties set at existence 1
| and ext NA"YRO Y‘O(?‘S%i‘ RIQED/3 ARTINIEFd 191 asuRIeRt: obvgelingddeieinsdndi ti ons
where B7- 5 7| |ty i f
B7- 4. R TG T ey gh s e, ek ARAGace) B B B8
1. 2kb, t hou@i 1o@Cheg/ks badswaight, peefaabll abodk l0e0 INRIYA mod/k g bedysweigRf nigpe M i s
about 3.8 kb, with mnor nRNAs of 1.6 and 6.5 kb. Expression of B7-4 nRNA
was anHl yAseferaphyabpys0. b e damedkenody g 2 evemmors praterablnabasydnie 28t i on

and cesiu ' tgif | 0R. 3 S of RNA]

(appr oxi naﬁ’@%ojz{"%?’é’g%g%&"@%%)g l(\}/\Erkeﬁ eﬁ’gg? lrtlé’(;%mﬁ%egs%g M e;l‘é‘gr ose gel,
bl otted, aikileldbisadiwdkdpprecise pigdt cb@in ctod? fal alfRlenck B ddsagONALERATON O
both the B7- 4S and B7-4 Mforns. These B7-4 nRNAs are highly expressed in

pl acent a, affgREVElRHER! atabiFet inghging but peldimisaddpyheseperaly 9f ghe disdapeot hynus. | n
o1, 40538 B PRLAERL e et e el
15 diseases present. Moreover, treatment of a subject with a therapeutically effective
amount of an antibody can include a single treatment or, preferably, can include a series
of treatments. In a preferred example, a subject is treated with antibody in the range of
between about 0.1 to 20 mg/kg body weight, one time per week for between about 1 to
10 weeks, preferably between 2 to 8 weeks, more preferably between about 3 to 7
20  weeks, and even more preferably for about 4, 5, or 6 weeks. It will also be appreciated
that the effective dosage of antibody used for treatment may increase or decrease over
the course of a particular treatment. Changes in dosage may result from the results of
diagnostic assays as described herein.
Monttoring the influence of agents (e.g., drugs or compounds) on the expression
25 oractivity of a B7-4 protein can be applied not only in basic drug screening, but also in
clinical trials. For example, the effectiveness of an agent determined by a screening
assay as described herein to increase B7-4 gene expression, protein levels, or upregulate
B7-4 acuvity, can be monitored in clinical trials of subjects exhibiting decreased B7-4
gene expression, protein levels, or downregulated B7-4 activity. Alternatively, the

30 effectiveness of an agent determined by a screening assay 10 decrease B7-4 gene

expression, protein levels, or downregulaie B7-4 activity, can be monitored in clinical



25 intestine, colon, and peripheral blood | eukocytes. They were al SOZBW&R%IM
to be very weakly expressed in liver or brain. B7-4 nRNAs were not
expressed in unstinulated nonocytes, but were strongly induced by I FNy.

Slmlal, be expression of these nRNAs was foundto d in
kerat i no(%:ll;/]t“tésqby TPA/1FN-y and in dendritic cells T%ﬁﬁjgw}}l‘%ese B7-4

MRNAs were not expressed in unstinul at_gﬁl_B cells, but were 30 induced by
g crosslinking. WO I k1 /14556 PCT/USOOr232 S6 -97 Expression of these
137-4 nmRNAs. was al so exanmined in a variety of cell lines. They were not
found to b‘@agﬂéﬁ%@%@ﬁeﬁmblmgmcrcaﬁqdn%'é“§W>@§€SREP4PTORHanEiS l9BL, Nal m 6,

d DHL- 4. I T cell kat ,
and DL BB 43R0l hy SRR AR b S51bahh Ry a2 L
such as Spﬁ:naI'wlldW@eraﬁlyobmhﬁgénbﬁhﬁyl@ﬁvelbéed im}2ickeBh a E%&dR! @nde B ng of
B7-4 Mol ecules to T Cell Li gands or Antibodies. COS cells were transfected

with eit heir"TC'@CQL@"rOWRGQMWCD@NPWWMW% pI asm d containing the

B7-4M c . Aft r fected 10 detached by
i ncubatfon in Ifl':?é Eﬂﬂf‘p Brﬁ%r?ﬁ M’/F ﬂ"’f“@lge%eé ‘ qﬁdmﬁﬂ‘g(‘:}‘a'ﬁﬁ% ability
of COS cel fhgaaed ﬁﬁc’i:l]E‘B ﬁ’ZatﬂNH\Qltﬁ’hﬁ‘ggctnP% Vard u;rd Qf—%ml én%ﬂ%l @619)
anti bodi es was tested 1Y:ACS anal ysi s of bindin g, Z and
control | gwhibly mBduldtes B&ﬁ%ﬁ@nﬂtgd& g:CEemﬂiﬁddsnsahoweming hsty aed&shnbem%ﬁg nor
CTLA4-1g was _ bo B7-4 re._8 The abiljty of COS cells

expr essi nd aBJf’e f‘ge‘g Wstﬁﬁ‘é@qg Eﬁ"fgomﬁci“ﬁé’”]“ééxﬁ?sé’c\"ffgldé??rff’rfoﬁ"él n was
al so test 18y %&mn Fi gure
9). As shﬁmﬂnp% %:dqﬂlrngallgqal tI;&%\CS a% lébslétgd Fﬁe{:\r/]ég?‘epél I ndl ng qg%@%@‘i@zegml
B7-1 ah@ datals B?e—x@)essnbmbf B0 ahd bther gdngs irffiplidatedBa JhedBil-4 aoc ase dt disdiderd -

transfected COS cells (e i ments shown enpl oyed unstabl e transfect ants).
20 Exanpl &°#c¢ —hlﬂ é‘("ﬁgﬂf%ﬂ"e FXREBISIONH}-B} f BEACRPISASIRRY PHEM 635D écul es The

abi | ity of g Béifedi] MHBR) HRS alafy sHORHH QB G hefeih, lorBftQJn% iR y ON was

t
tested. Human CD%J+ T cells were |sﬁateg y 1 nmunot nagneti ¢
depl et i on ruedsmgng the aowluntrdIpraein ipbabhiced; bgione of the nﬁagmdnss dBcrbed lsereinat ur al

(i) B AR B G b 585 ! e &
transf ect ednfdGo pidetn aﬁrs%rda%\é«mﬁ& lza.csmmtﬁém&mﬁ& 0 Q&As%me

i ncubated with 25g/m of mtonycin-C for 1 hour, and t tensi vel
washed. 108t theagénCeAtczDrdmgle, this mmoaseealatmalg bp detesnined hefozm tind £D3 rrAb

plus 20,000 . mto in-c treated COS,cells transfected with the indicated
DNA const P AOTBS AT SR HacvraatbfEdeny: Sit ¢ hymi dine (1 pai)
i ncorporated fQqp aliderred embodiment, the present invention provides a method for

monitoring the effectiveness of treatment of a subject with an agent (e.g., an agonist,

20  antagonist, peptidomimetic, protein, peptide, nucleic acid. small molecule, or other drug
candidate identified by the screening assays described herein) comprising the steps of (i)
obtaining a pre-administration sample from a subject prior to administration of the
agent; (1) detecting the level of expression of a B7-4 protein, mRNA, or genomic DNA
in the pre-administration sample; (iii) obtaining one or more post-administration

25 samples from the subject; (iv) detecting the level of expression or activity of the B7-4
protein, mRNA, or genomic DNA in the post-administration samples; (v) comparing the
level of expression or activity of the B7-4 protein, mRNA, or genomic DNA in the pre-
administration sample with the B7-4 protein, mRNA, or genomic DNA in the post
administration sample or samples; and (vi) altering the administration of the agent to the

30 subject accordingly. For example, increased administration of the agent may be

desirable to increase the expression or activity of B7-4 to higher levels than detected,



30 last 12 hours of a 72 hour incubation. As shown in Figures | 1 ang ?@ﬁ&
COS cells expressing 137-4 can costinulate T cell proliferation. 3 2004
2004 WO 01/ 14556 PCTI US00/ 23256 -98 Exanple 5. Further Characterization of
B7-4 nRNA Expression: Northern Blot Anakysis Muse and human nultiple
tissue Northern blots (Contech, Palo Alto, CA) were probed with 32P-dCTP

r adi ol abel ed c St r at agene, 5 accordi ng
to the manuf&ctUlé Ee'a§ei %teﬂg‘éll é)lP rgFl“iié”e'l’fu ﬁrﬁwﬁ@pgﬁfﬁf@s%ﬁ@f%@“%’fOra I
kb BarmHl / Nattd adehf@BR BE d&dirabReo aENEass RARBESIEh 4Rt 6iodbNE7-uQg I Alerdd\dis3'
untranslated region of SEQ ID NO 1. e nouse B7-4 probe consisted of a

300 bp cDNAtanadgitsind, i-¢-todearprse dhyorlfegtivangson thaesent oAceseding tpsushes wer e

suppl i ed by ro ature in 2X
S50 0 105 SOBORERAS BN B SENS w RAFHlgh 6l b SRS TR o ned by
aut or adi ¢gr affestiveRdss4 f aikbifentase kpthe abedcadf 4 @hedvame bﬁeddfyﬂleaésbonshu”an
pl acenta, and human fetal liver, and at |lower levels in spleen

nodes, thynus, andsiByasioniisBythersfusirasedhby the ol &wﬁés)saé@plf:mwalcbéh@tééyobf

et o o SRR R G e Dl BBk o RO Myl o,
Exanpl e 6. Ep;ritdaéonﬁiadahbeghmamlmppd]f:atiﬁ?\- ds WElNss thx Pigea and (B SéquehtidA

expression on antigen prese s was exam ned and conpared to the
expr essi on OfSUBEAE lé?ﬁ%‘%BFFteéi ’?h& C€8%%s. 20 For RNA bl ot hybridi zati on,
the 1.6 jlgb human and 3.6 kb nurine B7-4 cDNAs were excised by digestion
wth Xba | gndap@igiged by randomprimng with y-3'P-ATP and the Kl enow
fragnment of DNA polynerase 1. RNA blots were hybridized as described in
Freeman, G J. et al. (1992) J. Inmunol. 149:3795-3801. Human dendritic
cells were #sampled. fIsaatiqessi BhécBNAMudatulesbnonucl ear cells 25 were

i solated after fractionation on Fi co i ent rent | |
empaed. and L he TPE REAR St o e Pt HORE AN B AL ( RED
Syst ens)j sangealéiihe PAbIK d41aBEEE thindbdiEédhd MEHRNE kenéddin cdﬁms oukhe

non- adherent dendritic cells were isolated (CD80 - DR CD54'
CD58' CDI a' polaneptidgs-t [we@verapeineceRuascea th SEé@‘Pb@FeﬂA@Pf@?{OlGVﬂCSF 2.5

pg/m LPS (m&‘%@r%eﬁ&ﬁe@“ﬂa&&eﬂﬂéﬂ&s RUPAReS 10%isHRR £t %P9 Y 14556

PCT/ U S00/ 2
cDNAs from human activated keratinocyte and placental cDNA libraries as follows.

Oligonucleotides with the sequence CAGCTATGGTGGTGCCGACTACAA
20 (SEQ ID NO:5) and AGGTGCTAGGGGACAGTGTTAGACA (SEQ ID NO:6) from

these ESTs were synthesized. These oligonucleotides were used to prime a PCR

reaction using as template cDNA prepared by reverse transcription of mRNAs from the
spleen of a case of follicular lymphoma, activated B cells, INF-y activated keratinocytes,
normal spleen, and placenta. Conditions were 94°C, 1 min; 94°C, 30 sec, 56°C, 30 sec,

25 68°C, 1 min for 35 cycles; 68°C, 3 min, hold 4°C. All teinplates gave a band of the
expected size of 389 bp. The 389 bp product from the PCR of INF-y activated
keratinocytes was purified by agarose gel electrophoresis and 0.12 ng was used as a
template in a PCR reaction containing 0.05 mM biotin-21-dUTP and the above primers.
Conditions were 94°C, 1 min; 94°C, 30 sec, 56°C, 30 sec, 68°C, 2 min for 20 cycles;

30 68°C, 5 min, hold 4°C. The biotinylated PCR product was purified on a Nucleospin
column {Clontech) and used as a probe in the ClonCapture cDNA selection procedure

(Clontech). 60 ng of
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-99 Interferon-y. At 4 hours and 20 hours after activation, cells weieMAR 2004
harvested and RNA isolated using the RNeasy kit (Q agen). Mirine bone
mar r ow nononucl ear cells were inmuno-depl eted of granul ocytes,

| ynphocytes and la cells by magnetic activated cell sorting and cul tured
in petri dishes 5 with GWCSF and |L-4:9Dendritic cells were harvested as
t he non-adherent popul ation after 7 days of culture, and denonstrated to

be 75-80% Cldndugred, Bibiafylatd PCRIprsiucOrb! ficuMRéRwaRtd M3t edcwi § Ik kRS, and
human interferon-y. Analysis of expression in human bl ood nonocytes by RNA

bl ot hybri dbyfétri bing O(Eéimﬁsnu'@tamedxtmﬁf mBa?ﬁazaiwslummofe»Opxle%ededoyon was

unsti nul at ed 0 1S rapidl regul ated upon i nterferon-
treat ment. rrg ﬁ‘i%'tg‘ 1f°r rfBE]yt Qaﬂdﬁ ?KP[ ﬁglﬁA%,@Lfl@nlaﬁnﬂaéﬁ%,mmchﬁ oki ng
tumor necr Ot.slbﬁr]k l%%ﬂrran(iweﬁégf ! ﬁgrnglﬁggfén%ﬁ’ R E vt ?f%e{s aﬁg d E,{d{” n%&)agon

that found wt mal o presu y as a F sl 9V

adher encé t corpinasd fog 20Iniinaddingiof EcbRVidigested]lahbde IZthwEﬂad@eﬂRNﬁe réhctTbi Or
1.8 kb 137-4 nRNA species was al so observed in interferon-y treated

nonocyt es. jinedbateshy @F“ Eﬁi al o651 45 Shifhand B0 eslof proseinase & yarewldc@and

surface i mmy |8 ss I| | ut not .b e, was
al so observe Rgéé)&r?‘lﬁﬁgr Pn‘l%ﬂe g%e gm;é%%gﬁéﬁﬁégﬂﬁ%cﬁa%l“gf’t& {4
monocyt es, BMSH $ts¢9faewk aﬁagﬁticrbea@s@e}%ee.ﬁ&bb@a%m RE oV shihfed skinlil | CS
simlar to B7-4 expression. In contrast, B7-2 nRNA is constitutively

expressed i remAddsifeslmeh arsivbe beadacepturedfviiica mdgisy, the swreimaton rgmaved TNF- a

i <1 netd 1 GO Bl RSt B by puterd o(BDRR ) Mo B vely

expressed OTrifIPIROCH §S). *Ifﬁy\@ééﬂﬁ wer@maka H'lte'ré’é?:n%ifﬁﬁ&ﬁr%'r%n@ﬁ istbded s B7-
is not seen in any organ. B7-1 and B7-2 expression can be induced In

dendritic cil min gHeeopempastusmdith gtk msm(gso'ﬂsfsbﬁgds were Lap@red| withum olagndRey .
153:5) as \g'l_dih@‘%pse%g?an“{qu Xl S@EBE éw%&dedew Peligly lp%?e %ghglﬁal

contrast, I'S ‘expresse con | tu non ynphoi
or gans suchnthEDﬁ‘e\aQtM NEGICHNind Tak-el@lt ]aIH Trm;slﬁﬂads araﬂ: dapfmged With a Agigneial |

i ntesti B7-4 is al so expresse in sone cancers. rlnetlssu an
appr oxi ﬁitewﬂge SRS TR FORAVAd &Hﬁg’é‘ﬁ‘i‘ pRoc H’é‘ﬁé‘i?f’%‘& gquﬁoﬂnﬁéw bl ot
hybri di zat | Qérile H® Wassddabdid the wagiedtdwdmauﬂﬁe@z nﬁnrsRM 6eA8 Sle¥e rured
resenbl ed that of the human B7-4, wt igh levels in heart, thymus and

| ung, and |@va magnetjasd the supemapnt rsmpé@dq @mneﬂ EBYA was glutgsrby eiing 4ol ml
01/14556 chrf/ e%ﬁ%%l%x%??l m.'?ﬂ/? %DTA, 0.1 N NaOH)., incubating 5 min at room temperature,

beads were captured with a magnet and the supernatant removed and saved in a new

20 tube. 22.5 pl of precipitation mix containing carrier and pH neutralizers was added
along with 2.5 volumes of ethanol. The plasmid DNA was concentrated by
centrifugation and re-dissolved in H;O. Plasmid DNA was re-introduced into E. coli
DHI10B/P3 by electroporation and selected on LB-agar plates containing 7.5 pg/ml
tetracycline and 25 pg/ml ampicillin. Colonies were lifted onto Nytran filters and

25  hybridized with **P-labeled oligonucleotides with the sequence
CAGCTATGGTGGTGCCGACTACAA (SEQ ID NO:7),
AGGTGCTAGGGGACAGTGTTAGACA (SEQ ID NO:8), and
TCGCTTGTAGTCGGCACCACCATA (SEQ ID NO:9). All oligos are from
AA292201 sequence. Final wash conditions were 2 X SSC, 0.1 % SDS at 55°C for 20

30 min. The two hybridizing colonies were picked and the sequenée of the cDNA inserts

was determined.
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Exanpl e 7. Chronosonal Localization of B7-4 The chronosomal |ocalizatd bMAR 2004
of the B7-4 genes was determ ned using a nonochronosomal blot kit
comercially available from Quantum (Toronto, Canada). The blots were

pr obedw 1A @ssequence that recognizes both B7-4S and BépAM.48ing 5 this

met hod, the B7-4 pol ypeptides have been |ocalized to hunan chr onosone 9,
whereas B7-1 and B7-2 have been | ocaliggd to human chronosone 3. The
butyrophilins, which also share limted am no acid sequence identity with

complox on ohr SoIRRelE SR b ER IR eh MM TG B BrmRB 74 el so
confi r med (BY-4BSBncoliBEa BN BSANRE st Ef&i@ﬁﬂiﬁ@d&ﬁaiﬁz’iiﬂmﬂ@ém‘é%ﬁnﬁ”Ed usi ng

B7-4 specific primers in PCR anplification of nonochronosomal somatic
cel | hybr pachoRAThe pptleatisls and amingcel fequenceuafithisrforit erstwholvaghn 8EQ(IDanada) .

Exanpl e 8 tion of Mrine Antibodies to B7-4 15 Namal i i
vectors (ML LIRS oY TR (B, e avegriepnn B -MiRBoRGng murine
and hursan pRyeif hﬁWN?-a S ERDIANY S HorCRRLsHAL da}ﬁﬁnﬁrﬁéﬁ%e%gpeo 0. 9%

saline at | ng/m (not TE or PBS). Before Inmunization, I ng/m
car di ot oxamireSicyteeqihckd 77this forrd aB%howalin SEQEDSNONB ead égresicovdiie tibialis
anteri or cle of each hind |linb of the nmouse being_ 20 inmunized. Each
nouse vvasgg’ﬁ'b'ﬁeing’ﬁs ngj”t?nlg%'f‘g?m‘@’ Wapifieddpave sicanle g \renp Jpdompiasdsce, 50 pl
of 1 mo/ My Ruhieh e fighlesd PN GinDiely 219, S8k N8l s
injected into ea(l:h Irgegeg?\sea?]at i r?\é]@tci%?%?héllflsfsmg%{%ﬁ%’éhrgrﬁgyc%ﬁ’%%ﬁn% dody titers
wer e neas ideattyaphnoan B Ehyd stoxt 200y amadd &id ideingi@ Abinah BISI AGafufndar d

met hoqé, far %l 4N an ELI SA assay. The cDNA i nmuni zati on was 25

r epeat'ed BVB?»@" € a‘\i’e@l@%‘“?@rmﬂ‘ﬁﬁxé’é‘”bgﬂﬂ%al@ﬁﬁwlm engerpstlil podyxensiee i was >
1: 10, 000) (s MHe®: 7/ We6S, ed W GHS, | ransfiected with B7-4.
Spl een cefl S h;&gol at ed CH.‘@%.%R@%)F]%%%&%D& gg\ﬁeé%gt?alnﬁdb%ﬁ%%f”ﬁa&pgl wer e
har vest ed26%hderapy.een cells were fused to fusion partners (SP2-0) to make
hybri domas. Hybridomas and anti bodi es were mani pul at ed usi ng standard
nmet hods (see, e.g., 30 "Antibodies: A Laboratory Manual", Harlow, E. and
Lane, D., pCahSie S0 e pestiRh RPE7-aLaRRMat ory (1988), which is incorporated
herei n by reTgfence){)i’. SZ 3 ?\B/ER 2‘w4A\/\O 1 /14 ( -101 PCT/USIH)f232 '6

Anti bddi es 2A3ANIMEB, of3i9soletie fobmlof BI24 yeprediawd tgbé dtpuantkbarigs sel ect ed
N

other sizes are possible. The mRNA of the second form is about 3.8 kb, with minor
mRNAs of 1.6 and 6.5 kb.
Expression of B7-4 mRNA was analyzed. RNA was prepared by guanidine
thiocyanate homogenization and cesium chloride centrifugation. Equal amounts of
20 RNA (approximately 2 pg poly(A)y+ RNA) were electrophoresed on an agarose gel,
blotted, and hybridized to a portion of *P-latieled B7-4 cDNA common to both the B7-
4S5 and B7-4 M forms. These B7-4 mRNAs are highly expressed in placenta, lung, and
heart 2ind are moderately expressed in the thymus. In addition, these B7-4 polypeptides
are weakly éxpressed in skeletal muscle, kidney, pancreas, prostate, testis, ovary, small
25  intestine, colon, and peripheral bloed leukocytes. They were also found to be very
weakly expressed in liver or brain. B7-4 mRNAs were not expressed in unstimulated
monocytes, but were strongly induced by IFN-y. Similarly, the expression of these
mRNAs was found to be induced in keratinocytes by TPA/IFN-y and in dendritic cells

by IFN-y. These B7-4 mRNAs were not expressed in unstimulated B cells, but were

30 induced by Ig crosslinking.



screeni ng assays. These antibodies were found to bind to COS or CHO cell BMAR 200/
transfected w th human B7-4 and not to nock transfected cells or to cells
transfected with nouse B7-4. The antibodies were used to detect the
presengey Rf1B4 4 on various cell 5 popul ations. B7-4 epprassi/mnse\as
observed, inter alia, on heart tissue, tunor cells (including sone |ung
tunmor cells, sonme ovarian tunor cells,.ganme breast tunor cells, sone
epithelial tunor cells, and sone squanous cell carcinomas), placenta, and
thymc epithel ium 1 g, I Ful ly Ant i:hodies to
5774 In this oxEapeson o R -AmrERehE e ol e SHEB DB WRET B 10,
that are tTaesgen Bt foahd ibaexpresseiadt edlined shetpaseRgT, RagenaSBL, Namsgeni ¢
mce are nmade usin% standard net hods, e. according to Hogan, et al.,

"Nani pul at andDifled.NBewerEatspyor exprassddon dt csihinemrauah a5 Jugkst RSpEEM Har bor
Lab t i i i 1 h i f.
oo hat ou” HpHRfL, beerd WSEHROG S LR APl Y sf Pl St e M g 1

published pfpGRdMyeRidffr@ypcar ci nomas and embryonic stem cells: a
practical approach, Robertson, E. J. ed., IRL Press, Washington, D.C ,
1987; Zjilstra et al. (1989) Nature 342:435-438; and Schwartzberg et a!.
(1989) Sci (Ia_:r)!e | 46:.799- 80 ach of n i QI I s incorporated herein by

no i'

r ef er ence) Exesspled Bindine obb Axiddaleay Oregt rding to
Sanbrook, J. et cell Wi (Bfndte@fed WiiRek vebror EARR (SEBRKIMB AR prd&dichd: -
1989, Cold Spri %sﬁgrgor Lta oreateor;} Prltessv, Cocr)l d SE'?CF ng )II}-/lgr bor’fprN. '\?.,

whi ch is i phempbeeatatdng ted haldycDNA endiac @2 h@irs,gbnratsémtadde@S aels were

synt hesi zed, e.d., .on_an Applied Blo Systens i.gqonycl eoti de synt hesi zer
accor dilfg éeﬁac?gegéaf iIpGubaHIng A< By cRtaiRing é% ‘?WeEISrtﬁﬁgégq R At gf Gare purchased
comercially. 2 j ] | 1A LS| ; Iy i T,

r econbi nant B?-ihgétﬁn%q}??gsogal%r%é égsﬁﬁég%vngﬁg’%dgég{%@‘ég Cglrghlg%r?ggeni C
porti on of ahtiterdésstwaa catedUF ACSadaagsin of mhdiBg ol CDABLY, €XiLeit-kp), gnd cumtrohlgndr ed

b e S i B P
appr oxi At 8y Y754 iclay 8). | PhebilRY of €0IsQeRl Bialsing! aMAb 86 189G 3Rg Ant T body

reactivity spe Icity ftor are assessed using an indirect
enzyne-15i nkadine Af0O8ddofublenpraciaayes @Ebkésky. Neehiediak of hwnaroBV-damurine

superfamly 2 3 MAR 2004 WO 01/ 14556 PCT/ U 256.- 10 | ecul es
T 6"t eat ed 1GOS SRERAED (rigge D) oht Abboaiid s OER GR AL N EehbT 08y
speci ficitys BE 11R&; BRY 1200 i BI3)Bhn fot xém bibedi @5:i-BAY kil boBiesROB T IsamEWOT K

regions which bind to PD-L2 are detected by enzyne conjugates specific
for human itrghdfemet COS cells (experiments shown employed unstable transfectants).

20 Exampie 4. Costimulation of T Cell Proliferation By B7-4 molecules

The ability of B7-4 polypeptides 10 costimulate human T cell proliferation was
tested. Human CD287 T cells were isolated by immunomagnetic bead depletion using
monoclonal antibodies directed against B cells, natural killer cells and macrophages as
previously described (Gimmi, C.D., et al. (1993) Proc. Natl. Acad Sci. USA 90, 6586-

25 6590). B7-4 and vector transfected COS cells were harvested 72 hours afier
transfection, incubated with 25ug/ml of mitomycin-C for 1 hour, and then extensively
washed. 103 naive T Cells were stimulated with plate bound anti-CD3 mAb plus 20,000
mitomycin-c treated COS cells transfected with the indicated DNA construct.

T cell proliferation was measured by 3H-thymidine (1 pCi) incorporated for the

30 last 12 hours of a 72 hour incubation. As shown in Figures 11 and 12, COS cells

expressing B7-4 can costimulate T cell proliferation.



human | gG sub-classes with no cross reactivity to nouse imunogl obul i 2.3 MAR 2004
Briefly, PVC5 mcrotiter plates are coated with B7-4 by coating wells
overnight at 37Cwith 5 g/nL B7-4 in PBS. Serum sanples are diluted in

PBS, S5¥csflyie; 0. 5% Tween-20 and are incubated in thepé‘?}dsﬁmfﬁin | hour at
roomtenperature, followed by anti-human 1gG Fc and Ig

F(ab')-horseradi sh peroxidase or anti-lggman. | gM Fc- horser adi sh per oxi dase

in the same diluent. After 1 hour at roomtenperature enzyne activity is
assessed. tﬁ’x il b.) and read
after 30 3 4

R
oS

; 4 ; : ples from
t he same MGeysid | ters of hurran antl bod| es to the same target antigens are
al so tested. Spleen cells isolated fromm ce having appropriate anti body
titers are harM@l@te@dd hiitmen gpileda tissek Norem lflutseéﬁldnmcapwmmﬂoacm fvasi on
partners e gl.onma. cel | 0 ma |domas domas and
ant i bodi e %F%g Vﬂgﬁ %% £ e'ad‘a%ﬁlteéicﬂé“t B’ot Wé‘% (S‘N‘{?&B?)rLé‘tJBt@ Gbhual ™
Ed Har 19w 300dibe Y6 theldftifacttds SR chis
i ncor por at ed hlg;gEI neby re?cer enf:e &%Pvamér)léum&gg?'ﬁ ggféé’%({?},?féﬁ f‘a\ﬁ\,r?(l‘:)he art

wi |1 recodumé/Nou filagmaix of th@clmsmaptuamﬁg haicbginp Cegitn end Namtiandldied e
ui val ents to the specific enbodi mnents of the

experi nment at.i on

i n\eent i on f%%%%ﬁ%@gﬁﬂiﬁgé nt hegpruse Bduf W&P%ﬁ‘?@'%qdé)ﬁarﬁ@rm’é@r’% f‘@émem
encorrpassqlcjmmﬁetct}&mg%%ogf\ﬂ rdi la@t't obes &8@ s bz (glogfeg? dBlo?‘s wére

i sol ated nucleic acid ec e conp S|ng t he nucl 0 sequence” set

forth in S@EhddIWNR d rodn tdmparacieah en S84 10ei% Sy, dolimleichyl (EEEIS(SQ‘dU n% a
pol yp ‘ptl de corrprl sing the amno acid sequence set forth in SEQ I D NO 2.

3. An %olséﬁtseﬂiGﬁu@@d@xa@I@dmlaé@md@Og:mmr| si ng a nucl eotide sequence
which is a na ccurrin e ar. f _the nucl eotide sequence
set folrth in ngﬂtﬁ‘% lil é{ﬁ% é\lﬁi}ﬁgﬁgﬁgléd’:‘e EBW%’P&?R‘%«%' PHRAR gtl‘J t he
am no aci detslafleenN®E abRiwek RVER in splecAEnigR M¥des ah{rﬂus chehRuLedlver. AN

i sol ated nucleic acid nol ecul e conpri'sing a nuc eoti de sequence of at
| east 500 nucBeot mBSHA was exprhssbd inck mt}t@fttmfocmn@hmmte“dinethe nucl ei ¢

Condi {1 ondt PSS B8 itk B BRmoM RO BeBRT o Bsp? 1 61 g Ta S cot [ de

sequenice \BMIRDh PS5, adWBREMERNtalsy to the nucl eoti de sequence of the nucleic
acid nol ecul e of any one of

Example 6. Further Characterization of B7-4 mRNA Expression

B7-4 mRNA expression on antigen presenting cells was examined and compared
to the expression of B7-1 and B7-2 on those cells.

20 For RNA blot hybridization, the 1.6 kb human and 3.6 kb murine B7-4 cDNAs
were excised by digestion with Xba I and labeled by random priming with y-"P-ATP
and the Klenow fragment of DNA polymerase 1. RNA blots were hybridized as
described in Freeman, G. J. e al. (1992) J. Immunol. 149:3795-3801.

Human dendritic cells were derived from peripheral blood. Mononuclear cells

25 were isolated after fractionation on a Ficoll gradient. Non-adherent cells were removed
and the remarning cells cultured in 150 ng/m! human GM-CSF (R&D Systems) and 100
ng/ml human IL-4 (R&D Systems) for 2 days. The non-adherent dendritic cells were
isolated (CD80" CD86™ HLA-DR' CD54° CD58" CD1a") and cultured in GM-CSF alone

or activated with GM-CSF, 2.5 pug/ml LPS (Sigma Chemicals), and 10 ng/ml human



claims 1, 2, 3, 25, 26, or 27. 7. An isolated nucleic acid nol ecul e 23 MAR 2004
conprising the nucleic acid nolecule of any one of clains 1, 2, 3, 5, 25
26, or 27, and a nucl eotide sequence encoding a heterologous polypeptide.

8. A v\%gtuqy Qg)rrprl sing the nucleic acid nolecule of any~ppauwab.sgl ai ms 1,
2, é% or 27. 9. The vector of claim®8, which is an expression

vector 10. A host cell transfected wi_igh . the expression vector of claim?9.
11. A nethod of producing a pol ypeptide conprising culturing the host cell

of cIaimlO n an [opri culture madlumt t hereby, praq e the
pol ypept i daterterpnf il ?Ew&wfﬁ Bwﬁéé 490 VETe £ lsovers barvéesind 3pe gﬁﬁA

consi st n IF&B&N h conprises at |east 15 contiguous
am no aci Smfd%ﬂ%‘ I\@gwégéﬁghy a naturally occurring polynorphic
vari ant of a paViupepbértenafipioabmgleal bellsantrd omanine-degletee 0f gradiiloSRE, | D

NO 2 or 4, wherein the pol ygeptl de is encoded by a nucleic acid nolecule
whi ch hybr’V'éTPE%Cé"ftscf'-nﬂH% cglie Prmagegticctyted cflbsosingsmd auitundin pqmcs#lshss under

stringept vglgpg 4nd 313 %dapg)gelfrso\?eer%ﬁvgg% ag &Qﬁoﬁ-)adl%r&(?lgﬁg@?tﬁ Ty

which is enco a .ntcl ei ¢ aci risin a nu

sequence Vdfief  dips @ttculta;@,Sind?&%dnd@ﬂ&d e msmrum 1Qr,cmgﬁm* &IRPCeRs Ng the
nucl eoti de sequence of SEQ ID NGO 1 or 3. d) a pol ypeptide conprising an
ani no aci dveequemts with ERS ksd limiremstyferatd9o i dentical to the amno acid

SobrTSny o Ao B BN o
pol ypepti about
am no aci g)gm%é§t 4 é'%“%&%%&zcg&?y %ﬁgﬁp@) %S‘E‘Btrfr’@ Yof claim
12, 131®r ubdeg‘uMetmqmnomﬁenoswn@atrhmtefrcdacrgausnfmnnncytmnlh asgbepees. 16.

The isol ate poI peptide of claim 15, wherein the heterol ogous. am no acid
sequences | %’“’a‘é éﬂolf%mmq?fﬁﬂfof@%bmw Friside gl leyel indyetiodo| at ed

i‘gt' bogily VL 4} 18 B4t Found8hith REAES dishe! PRoUAMIFLEL el ¥PERLLAS &  cl ai m 12,
adherence to plastic. In addition to the major 4.2 kb B7-4 mRNA, a minor 1.8 kb B7-4
mRNA species was also observed in interferon-y treated monocytes. Expression of B7-4

15 by human B-cells activated by cell surface immunoglobulin cross-linking, but not by the
Raji cell line, was also observed. Similarly, B7-1 1s not expressed by unstimulated
monocytes, but is upregulated in response to interferon-y with kinetics similar to B7-4
expression. In contrast, B7-2 mRNA is constitutively expressed in monocytes and levels
are unaffected by interferon-y or TNF-a treatment.

20 The expression patterns of B7-1, B7-2, and B7-4 are distinct. B7-2, one of the
ligands of CD28 and CTLA-4, is constitutively expressed on monocytes; however,
constitutive expression of B7-1 and B7-2 is not seen in any organ. B7-1 and B7-2
expression can be induced in dendritic cell, macrophages and b cells (Boussiotis. 1996.
Immunol. Rev. 153:5) as well as some types of fibroblast and epithelial cells. In

25  contrast, B7-4 1s expressed constitutively by non-lymphoid, parenchyhal organs such as
heart, placenta, skeletal muscle and lung, but not small intestine B7-4 is also expressed
in some cancers.

In murine tissues, an approximately 3.7kb B7-4 mRNA transcript was detected
by northern blot hybridization. The distribution of the murine B7-4 mRNA closely

30 resembled that of the human B7-4, with high levels in heart, thymus and Jung. and low

levels in kidney, spleen and bver.



18. Use of a B7-4 pol ypeptide conprising the am no acid sequence set 23oMAR2004
in amno acids 19-227 of SEQ ID NO 2 for nodul ati ng an i nmune response.
19. (Deleted) 20. (Deleted) 21. Use of an anti body which binds to a B7-4
pol ypeptbdei&aapri sing the am no acid sequence set forgdyiwasspo aci ds
19-227 of SEQ ID NG 2 for nodul ating an inmune response. 22. The use of
claim 21, further conprising adm nisterldfig at | east one anti body which
binds to a B7-1 or B7-2 polypeptide. 23. Use of a B7-4 pol ypeptide

conpri si ngEkAapRM. NOhidfotorRAURMCALSIESf BPLLh in  am no acids 19-227 of SEQ
ID NO 2 for noduftating T cell activarion. 24. A nmethod for detecting the
presence of a pdhyphkiemodemalflocdlizatmnidf theB Z-4sgempd was doaprinei usiig A)
contacting_the sanple with a conpound which selectively binds to the

pol ypept i dBODEER{O s%ﬂéﬁ?ﬁ%%ﬁ%@?ﬁ?@?"aﬂlﬁ eé&%&ﬂﬁﬂ"ﬁ‘iqﬂ?“ﬂ% (aqada).

ol ypepti dgpj . : -ypeptide
o o o m 19" o ere RO il Lottt R Rz Sy R BTSRRI ey BN
conpr i singtiiswmethod) the Bi7depalgpppeideschase beerf locilized to Kilthad Mrdidosoe 9, 105  26.
An isol ated, nucl eic aci d nol ecul e encodi ng a pol ypeptide conprising the

anmi no aci dvbelarhdd ¥@BT-dpeye bqanEe}ureEthgwm@ chrpmogpme doTeed nucl ei ¢

ino a - ; mah CYPmORG c
occur ring ArvipRG, ShaR e HEL SR RnAFUIr EQuReTtnty vy Lo 1o

NO 3, andfamilychave beeriRgalized @ MEBiHSH Histyempabily cbipled Bnthrafddmregiuence
set forth _in SEQID NO 4. 28. The isolated nucleic acid nol ecul e of any

of cl ai ms The ghromosamal logligatipnyof B7-ywwpe#lse penfiraed By P8R, pEs ¢hiempspmal
costi at c roli L,QN: | My Vi -when t he I Rt de d an
et vaiPngtSr ot B7-2 Bl chflediinered et \iinbfr PEB bR & e
pol ypept i dofbchasriointal @dmeticdelthybad DA &ditpldeds atdlableGRo Qihiaies T cel |
proliferation in vitro when the pol ypeptide and an activating signal are
present ohedinplogiesifanadpr aces. 30. An isolated nucleic acid nol ecul e
conprising a fragnment of at |east 500 contiguous nucl eotides of the
nucl eoti de sequence of SEQID NO | or 3 or a conplenent thereof.
Example 8. Generation of Murine Antibodies to B7-4

15 Mammalian expression vectors (pEF6 or pcDNA3.1 (Invitrogen)) were prepared
comprising murine and human B7-4 cDNA. The cDNA/vector construct was dissolved
in 0.9% saline at 1 mg/ml (not TE or PBS).

Before immunization, 78 pl of 1 mg/ml cardiotoxin (Sigma #C-1777) in 0.9%
saline was injected into the tibialis anterior muscle of each hind limb of the mouse being

20 immunized. Each mouse was then left alone for 5 days.

After anesthetizing the mice, 50 ul of 1 mg/m! purified B7-4 cDNA/vector
construct (in 0.9% saline) was injected into each regenerating tibialis anterior muscle.

Antibody titers were measured approximately six days after immunization using
standard methods, for example, in an ELISA assay. The cDNA immunization was

25 repeated every 2-4 weeks for three cycles (until the antibody titre was >1:10,000). Mice
were then boosted with CHO cells transfected with B7-4.

Spleen cells isolated from mice having appropriate antibody titers were
harvested. The spieen cells were fused 1o fusion partners (SP2-0) to make hybridomas.
Hybridomas and antibodies were manipulated using standard methods (see, e.g.,

30 "Antibodies: A Laboratory Manual”, Harlow, E. and Lane, D., Cold Spring Harbor

Laboratory (1988}, which is incorporated herein by reference).



31. An isolated nucleic acid nolecule conprising a nucl eotide seque?;;@‘ ﬂt
| east 500 nucleotides in length that is at |least 70%identical to AR 2004
nucl eoti de sequence of SEQ ID NO 1 or 3. 32. An isolated nucleic acid

nol ecul e conprising at |east 15 contiguous nucleotide ucl eoti de
sequen%’é“‘s'@g%(“orth in SEQID NG 1 or 3 or the conpl eﬁgﬁps'ﬁ}ﬁgl}%of,

wherein the nucl eotides are present within a sequence selected fromthe
group consisting of: a) nucl eotides T-Wg of SEQ ID NO 1; b) nucleotides
53-922 of SEQ ID NO 3; c) nucleotides 1-314 of SEQID NGO 3; and d)

nucl eoti des 955AMPBBieoR ASHODDSALG) argl ! 1382 ware amohatheciniibadies eleatsiddn

| | e which [ tid 107 -766 of  _ SEQ | 3. .34. A
S0l at ed_HEFENG SaBr TR aBIPICON FaigP SdUBICOS Pt Gaslieistiait s ar
| east 909%,6Hh Py NGl B RandBAed (38 Pho TR AL i FoopeThe

no c

i sol ated nucl el c aci ecule o arm erein e nucl eoti de

sequence @TcodaR anipsdiyspedt iuskd th atecohis bicsttcalbE 8714 @eldnopsedli feration in
vitro when the polglggpti de and an actjvating signal are present on
di f f er ént Pepwlptenss B7agexpagssionayasobeermis indercaligcornihans tissud. &umgriceHs conpri ses

a nucl eot i de, sequenc that engodes am.no.acids, 19-238 of SEQ D NO 4.
37 an T sOPELREH e tion G Stk SRR bRt oRd B Er e e
sequence tH@at epRiGRIRMoA AR XRERIMeAQuinals defl calcidorns], phlleia NHAERhRERUS to
am no acids 19-227 of SEQ ID NO 4. 2 3 MAR 2004 2 3 MAR 2004 -" 106 38.
The i sol aepihalwei.ei ¢ aci d nol ecul e of claim37 wherein the pol ypeptide
upnodul ates human T cell proliferation in vitro when the pol ypepti de and
an activating signal are present on different surfaces. 39. An isol ated

nucl ei g a@xgr_ngf_é: ECObRrARATE 'Fﬁfl)z:guﬁaaﬂ UGhieedikd srquence at |east 500
nucl eoti d 0 to the nucl eotide
sequence set f ort h In thisSfE@nlpB_, Ndty Hunpan amibdd]«_:s dgaidssBV-_dtagdmadmimhmeaci d
rolecul e SOTRI) 2h08% AuElsorl e, SEaRtes MILEh NP RLZSS REIE oo 1o
NG 3 undefaqe Qe tstaBsd Henidac WA dQBrddlg BfoghR, £ o psHiptiuiy @ Mifss odi um
Embryo: A Laboratory Manual", Cold Spring Harbor Laboratory, which is incorporated
15 herein by reference, or are purchased commercially. Embryonic stem celis are
manipulated according to published procedures (Teratocarcinomas and embryonic stem
celis: a practical approach, Robertson, E. J. ed., IRL Press, Washington, D.C., 1987;
Zjilstra ef al. (1989) Nature 342:435-438; and Schwartzberg ef al. (1989) Science
246:799-803, each of which is incorporated herein by reference). DNA cloning
20  procedures are carried out according to Sambrook, J. e/ a/. in Molecular Cloning: A
Laboratory Manual, 2d ed., 1989, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y ., which is incorporated herein by reference. Oligonucleotides are
synthesized, e.g., on an Applied Bio Systems oligonucleotide synthesizer according to
specifications provided by the manufacturer or are purchased commercially.
25 Transgenic mice are immunized using a purified or recombinant B7-4 or

a fusion protein comprising at least an immunogenic portion of the extracellular domain

of B7-4. Approximately four hundred pg of B7-4 in 100 pL of phosphate buffered saline
(PBS) i1s injected intraperitoneally into each mouse. Serum samples are collected
approximately six days later by retro-orbital sinus bleeding.

30 Antibody reactivity and specificity for B7-4 are assessed using an indirect

enzyme-linked immunosorbent assay (ELISA). Several immunoglobulin superfamily



citrate (SSC), followed by washing in 0.2 X SSC, 0.1% SDS, at 50-60C2 34MAR 2004
The i sol atwedopolsypepti de of claim 12 which enhances humanpdrgshdzzse
proliferation in vitro when the pol ypeptide and an activating signal are
present on different surfaces. 42. An isopated pol ypeptide which

conprises at |least 15 contiguous amino acids of SEQID NO 2 or 4. 43. An

i sol ated pol yppMcuRe 2y e&hd hsscoft a [ ph ol ymorphi c..vari ant of
a pol ypeptide conprising the gmtrﬁ%t(ggi, Sh-gégfj%ﬁcdeb%g t@@@)ﬁfzﬁﬂﬁﬁ"ﬁ%& 4,
wherein the imolfaigdf e anpeed)i foeBi7st. enaiddéids hyviag AuGheirgmawbgk r@ﬁlbgsw' e

whi ch hybridizes.to th nucl eic acid nolecule of SEQ ID NO 1 or under
stri ngent conﬂ*ﬁtcihch‘l’é‘f ‘03’4?{,&@!?, dedecsgdcy sraYp epipeiesdnedfic for harmzodeh dnd a

| ngent co 9 ¢ P! fomeodehl ot 2
80 9% i dent | calipaF ECEubERE Bl o BroREn RN, U8 pROd R ok i o tre PYC
sequence of SEdrb@eNfluies ofe Baied hit/A7-4 8OLAKEE DAISRERI S SAERLLSS Dgan

am no acid sequence which is at |east 0% I dentica e amno
sequence of SEBD4iDPRS. Serugy saplestire dilutédsial PRSs 6% sdrrp oS 960Bvea Y dndiafg an
amno acid se ueqn [ | east 90% identical to the am no acid

whi ch
sequence of SEG' %N&tl!’eg‘fvelﬁogkh‘"i“?éF%G“}?GY%"HSp’[O?IH\é‘%WIi'BEIm@ k6 Bari no

aci d_sequenceaiyGhF(®)-Rbeskrs@isi perd@%ade 4o - PR A S5 quence
of SEQ ID NO 4. BG g (B8 Borscraish pey po?§pe%}[itll ﬁ?“é{??%&n'}’%éﬁ’gg% i peforidazoy 7
whi ch upnodul tht eamddidednk. Afpardhodret adonoremiperavire enzynedtit g ispeiesneity de and

i esent _on different surfaces. 49. An isol ated

an activatjng signal r , _

anti body Wi c"r@&%“@éﬁaﬁﬁ‘ glbs}fﬂaés*t%@at Helowy|Me 4 andisrg pRest I0dminytes atd i-m 42.
50. An isol atgd fatil YRS i ' [ d
pol ypeptide of cl aih%%i& 5!{%?%%#@%%@#%’?%%%&&%?% @%%é‘i?% y bi nds
to the isol atatibpdikywahe sahee wiget aitigem ddals@e3teAR 2004 - 107 52. An

i sol ated anti body whic el ectivel inds. tqQ the isol ated pol ypepti de of
cl ai m 45. 53. The i sol %@ﬁnﬁsﬁwﬂa@gw%mwhamgfzpwmap éP‘r*qu%/fé““—fs are

pol ypept i de GFR%ie8S The kpi0EA RO fAEIRPa %;511% & Ristonbafth §§%' matel 3
Use of an anti body v\,hi_ch}5 binds to a po y%g ti otle co ralﬂs?rn ' 'h@ygﬁmr?%egs id
15 to make hybridomas. Hybridomas and antibodies are manipulated according to

"Antibodies: A Laboratory Manual", Ed Harlow and David Lane, Cold Spring Harbor

Laboratory (1988), which is incorporated herein by reference.

Equivalents

20 Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, many equivalents to the specific embodiments of the invention

described herein. Such equivalents are intended to be encompassed by the following

claims.



sequence set forth in SEQID NO 4 for nodul ating an i mune respons?. AR 2004
An isol ated nucleic acid nol ecul e whiggh conprises nucl eoti des 107 - é9 o?
SEQ ID NO 3. 56. An isolated nucleic acid nol ecul e which conprises a
nucl eoti de sequence that encodes am no acids 19-227 of SEQID NGO 4. 2 3
MAR 2003 A <t10 &na- Firer Can n.s <120> NOVEL B7-4 MOLECULES -D T i
REFOR 15 4APC <140> PCT/ US00/ 23256 <141> 2000-08-23 <150>
60/ 150, 390 <151> 1999-08-23 <160> 11 <170> Patentln Ver. 2.0 <210> 1
<211> 968 <212> DNA <213> Honp sapiens <220> <221> CDS <222>
(59)._(793) Ax{30lated nucleic acid molecule comprising the nucleotide sequence set

forth in SEQ ID NO:1.

2. An isolated nucleic acid molecule encoding a polypeptide comprising the
amino acid sequence set forth in SEQ ID NO: 2.

3. An isolated nucleic acid molecule comprising a nucleotide sequence which is
a naturally occurring allelic variant of the nucleotide sequence set forth in SEQ ID
NO: 1, and which encodes a polymorphic variant of the amino acid sequence set forth
in SEQ ID NO: 2.

4, (Deleted)

5. An isolated nucleic acid molecule comprising a nucleotide sequence of at least
500 nucleotides which hybridizes to the complement of the nucleic acid molecule of
any one of claims 1, 2, 3, 25, 26, or 27 under stringent conditions.

6. An isolated nucleic acid molecule comprising a nucleotide sequence which is
complementary to the nucleotide sequence of the nucleic acid molecule of any one of
claims 1, 2, 3, 25, 26, or 27.

7. An isolated nucleic acid molecule comprising the nucieic acid molecule of any
one of claims 1, 2, 3, 5, 25, 26, or 27, and a nucleotide sequence encoding a
heterologous polypeptide.

8. A vector comprising the nucleic acid molecule of any one of claims 1, 2, 3, 5,
25,26, or 27.
9. The vector of claim 8, which is an expression vector.

10. A host cell transfected with the expression vector of claim 9.

11. A method of producing a polypeptide comprising culturing the host cell of
claim 10 in an appropriate culture medium to, thereby, produce the polypeptide.

12.  Anisolated polypeptide selected from the group consisting of:

a) a polypeptide which comprises at least 15 contiguous amino acids of
SEQ ID NO:2 or 4,

b) a naturally occurring polymorphic variant of a polypeptide comprising
the amino acid sequence of SEQ ID NO:2 or 4, wherein the polypeptide is encoded by
a nucleic acid molecule which hybridizes to the nucleic acid molecule of SEQ ID NO:
1 or 3 under stringent conditions.



gcttcccgag gctccgcacc agccgecgett ctgtccgect gcagggcatt ccagaaag58 atpiMag 2004
ata ttt get gtc ttt ata ttc atg aceqpgac tgg cat ttg ctglo6 Met Arg Ile Phe
Ala Val Phe Ile Phe Met Thr Tyr Trp His Leu Leu 1, 5 10 15 aac gca ttt

act gtc acg gtt ccc aag gac cta tat gtg gta gag tat154 Asn Al a Phe Thr Val

Thr Val Pro Lys Asp Leu Tyr Val Val Tyr 20 25, 30 t agc .aat atg aca
att gaa tgc dda t tcPTYREP _ﬁ%f‘é&%‘%&%ﬁgﬁi bl’_%‘{&?@?‘c@c&ﬂ, ’S@E‘eg&&‘f"%_@fmﬁ*ﬁr Ilge Gu
Cys Lys mslepfide sequegewhigh iatdease i0% adpnical 45 a gueleictagideampyisingcthg att gtc
tat tgg mekotidgsagagnagatl SkAHIAXO: Aot 350 Asp Leu Ala Ala Leu lle Val Tyr Trp
Gu Mt Ju Asp Lys Asn Ile 50 55 60 att caa ttt gtg cat gga gag gaa gac
ctg aag gtt chg Ccafpdl epﬁqea&ﬁggiﬁgaﬂmi?iaeacmadeqtr&r&e@mckﬁsm fdast Asp Leu Lys

Val G n o5 ie8licaP® the@mifd adia s&fhehaCo ) MW @IGracC cgg ctg ttg aag gac
cag ctc tcc ctg gga aat346 Tyr Arg G n Arg Ala Arg Leu Leu Lys Asp G n Leu

B e L A
14

Val Tyr -2 2 3 MAR 2004 ~y 3a~) cad n .y ct rq Ar

. The isolated polypeptide of claim 12, wherein the polypeptide comprises from
about amino acids 19-245 or SEQ ID NO:2.

15.  The isolated polypeptide of claim 12, 13 or 14 further comprising
heterologous amino acid sequences.

16.  The isolated polypeptide of claim 15, wherein the heterologous amino acid
sequences are derived from an immunoglobulin molecule.

17.  Anisolated antibody which selectively binds to the isolated polypeptide of
claim 12, 13 or 14.

18.  Use of a B7-4 polypeptide comprising the amino acid sequence set forth in
amino acids 19-227 of SEQ ID NO:2 for modulating an immune response.

19. (Deleted)
20,  (Deleted)

21.  Use of an antibody which binds to a B7-4 polypeptide comprising the amino
acid sequence set forth in amino acids 19-227 of SEQ ID NO:2 for modulating an
immune response.

22.  The use of claim 21, further comprising administering at least one antibody
which binds to a B7-1 or B7-2 polypeptide.

23.  Use of a B7-4 polypeptide comprising the amino acid sequence set forth in
amino acids 19-227 of SEQ ID NO:2 for modulating T cell activation.

24. A method for detecting the presence of a polypeptide of claim 12 in a sample
comprising:

a) contacting the sample with a compound which selectively binds to the
polypeptide; and

b)  determining whether the compound binds to the polypeptide in the
sample to thereby detect the presence of a polypeptide of claim 12 in the sample.

25.  Anisolated nucleic acid molecule comprising the nucleotide sequence set
forth in SEQ ID NO: 3.
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A3 Mg 2004

30 135 140 gat cca gtc acc tct gaa cat gaa ctg aca tgt cag get gag qgc

A sp 2ro Val Thr Ser Qu Hs Gu Leu Thr Cys Gn Ala u Ay Tyr

%o épr? ok e a?ﬂle“’qufee?ntﬂ?ﬁ% A0S RIS n Val Leu

Ser 1e3umingacidseqience s f na%[%Q PNGQc# aat tcc aag aga gag gag aag ctt

27.  Anisolated nucleic acid molecule comprising a nucleotide sequence which is
a naturally occurring allelic variant of the nucleotide sequence set forth in SEQ ID
NO: 3, and which encodes a polymorphic variant of the amino acid sequence set forth
in SEQ ID NO: 4.

28.  The isolated nucleic acid molecule of any of claims 1, 2, 3, 25, 26 and 27,
which encodes a polypeptide that costimulates T cell proliferation in vitro when the
polypeptide and an activating signal are present on different surfaces.

29.  The isolated polypeptide of any one of claims 12, 13 and 14, that costimulates
T cell proliferation in vitro when the polypeptide and an activating signal are present
on different surfaces.

30.  Anisolated nucleic acid molecule comprising a fragment of at least 500
contiguous nucleotides of the nucleotide sequence of SEQ ID NO:1 or3 ora
complement thereof.

31.  Anisolated nucleic acid molecule comprising a nucleotide sequence at least
500 nucleotides in length that is at least 70% identical to the nucleotide sequence of
SEQ ID NO:1 or 3.

32. Anisolated nucleic acid molecule comprising at least 15 contiguous
nucleotides of the nucleotide sequence set forth in SEQ ID NO: 1 or 3 or the
complement thereof, wherein the nucleotides are present within a sequence selected
from the group consisting of:

a) nucleotides 1-319 of SEQ ID NO: 1;

b) nucleotides 53-922 of SEQ ID NO: 3;

c) nucleotides 1-314 of SEQ ID NO: 3; and

d) nucleotides 955-1285 of SEQ ID NO: 3.

33.  Anisolated nucleic acid molecule which comprises nucleotides 107 ~766 of
SEQ ID NO: 3.
34.  Anisolated nucleic acid molecule comprising a nucleotide sequence that is at

least 90% identical to nucleotides 107 —739 of SEQ ID NQO: 3.

35.  The isolated nucleic acid molecule of claim 34 wherein the nucleotide
sequence encodes a polypeptide that costimulates T cell proliferation in vitro when
the polypeptide and an activating signal are present on different surfaces.

36.  Anisolated nucleic acid molecule which comprises a nucleotide sequence
that encodes amino acids 19-238 of SEQ ID NO: 4.

37.  Anisolated nucleic acid molecule which comprises a nucleotide sequence that
encodes a polypeptide that is at least 90 % homologous to amino acids 19-227 of SEQ
ID NO: 4.
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40.  An isolated nucleic acid molecule comprising a nucleotide sequence which
hybridizes to the complement of nucleotides 107-739 of the nucleic acid molecule of
SEQ ID NO: 3 under conditions of incubation at 45°C in 6 X sodium chloride/sodium
citrate (SSC), followed by washing in 0.2 X SSC, 0.1% SDS, at 50-60°C.

4]1.  The isolated polypeptide of claim 12 which enhances human T cell
proliferation in vitro when the polypeptide and an activating signal are present on
different surfaces.

42.  An isolated polypeptide which comprises at least 15 contiguous amino acids
of SEQ ID NO:2 or 4.

43, An isolated polypeptide which is a naturally occurring polymorphic variant of
a polypeptide comprising the amino acid sequence of SEQ ID NO:2 or 4, wherein the
isolated polypeptide is encoded by a nucleic acid molecule which hybridizes to the
nucleic acid molecule of SEQ ID NO: 1 or 3 under stringent conditions.

44, Anisolated polypeptide which is encoded by a nucleic acid molecule
comprising a nucleotide sequence which is at least 80 % identical to a nucleic acid
molecule comprising the nucleotide sequence of SEQ ID NO:1 or 3.

45. An isolated polypeptide comprising an amino acid sequence which is at least
80% identical to the amino acid sequence of SEQ ID NO: 2 or 4.

46. An isolated polypeptide comprising an amino acid sequence which is at least
90% identical to the amino acid sequence of SEQ ID NO: 2.

47.  Anisolated polypeptide comprising an amino acid sequence which is at least
90% identical to the amino acid sequence of SEQ ID NO: 4.

48.  The isolated polypeptide of any one of claims 42-47 which upmodulates T cell
proliferation in vitro when the polypeptide and an activating signal are present on
different surfaces.

49, An isolated antibody which selectively binds to the isolated polypeptide of
claim 42.

50.  Anisolated antibody which selectively binds to the isolated polypeptide of
claim 43.

51. An isolated antibody which selectively binds to the isolated polypeptide of
claim 44.



15

10 15 Asn Ala Phe Thr Val Thr Val Pro Lys Asp Leu Tyr Val Val QU3 WR 2004

20 25 30 968 -3- Gy Ser ,Asn Met Th7:7r 5'; 5 1le Gn Phe Val Hs Gy

du
Arg
Thr
Ser
Al a
Val
Pro
175
185
195
Leu
Leu

GQu rasp Leu Lys Val Gn Hs Ser Ser 65 70 75 80 Tyr Arg Gn Arg Ala
Leu Leu Lys Asp G n Leu Ser Leu Ay Asn 85 90 95 Ala Ala Leu @n lle
Asp Val Lys Leu Gn Asp Ala Ay Val Tyr 100 105 110 Arg Cys Met Ile

Tyr y . 2 TV . . Val, . s Val Asn
Pro f%r %l%ageﬁ@bﬂé%“}a@l S%egu%lgbﬁea%n\@ie 1%9;}1%‘% %élgp%ﬁ%eﬁo Asp Pro
Thr 'u Hs Gu Leu Thr Cys An Ala Gu Ay Tyr 145 150 155 160
Lys Ala Gu Val Ile Trp Thr_ Ser Ser Asp H's Gn Val Leu, Ser 165 170
A yS3ys Tierisqlated pelypeptideseficlaay 12, pheminythepelypeptids compiePhe Asn 180
190 fueth abtibut ageno Ftids L2A3R0HSEQIDAR: 4hr Thr Thr Asn G u Ile Phe Tyr
200 205 Cys Thr Phe Arg Arg Leu Asp Pro Qu GQu Asn H's Thr Ala Qu
210 5415 226 of\Gal antibedyPwhickibindasa a pbBpbgrideASmpriding3Be amim deyds 11 e Cys
Thr sedeénce 3& 8RR iP$B8Q IHEVOSe forthedudaing i imddime1didnde. <211>1553

55.  Anisolated nucleic acid molecule which comprises nucleotides 107 739
of SEQ ID NO: 3.

56. ’An isolated nucleic acid molecule which comprises a nucleotide sequence
that encodes amino acids 19-227 of SEQ ID NO: 4.



<212>DNA <213>Honosapi ens <220> <221>CDS <222>(53)..(922) <400>3 73 MAR 2004
cgaggct ccg caccagccgc gcttctgtcc gcctgcaggg. cattccagaa ag atg agg 58 I\/bt

Arg 1 2 3 MAR 2004 -4 at.? -t t gqqt r, ,; a Met Thr Tyr Trp H !5 L.= Leu
An Ala > . .~, Y~ ca l. | ] )sEoimNeE _Liepinch, ~0 11 3' _at 3t 3
, 3r. ggltmagg »pu? ry @y Ser 20 23 30 aat atg aca att gaa tgc

aaa ttc cca gta gaaéaé'éa S¥a 't P ygat g 202 égn I\/:et Thr !{Ie tG![u tQ/stl(’;%/s
Phe Pro Val,qd : SN LoASp Leu, 35 40 get gca cta att gtc

tgg gaa atlgfoga'lébdgét'aaég”g%dgtﬁ? al(:at “tda’'?' Aa Ala Leu Ile Val Tyr Trp
G u Met GueoAs@in-ysessgn [le Ile Gn 55 60 65 ttt gtg cat gga gag gaa gac
ctg aag gtt cag cat agt agc tac aga 298 Phe Val Hs Ay Qu Gu Asp Leu
Lys Val GlOpi ¥TEE$0@@B298r Arg 70 75 80 cag agg gcc egg ctg ttg aag gac
cag ctc t2d1etif%§oee#dt get gca 346 Gn Arg Ala Arg Leu Leu Lys Asp G n
Leu Ser L&ggg%/ 3AIa Ala 85 90 95 ctt cag ate aca gat gtg aaa ttg cag
gat gca ggg,9 t1 Go 'ggc tgc 394 Leu @n Ile Thr Asp Val Lys Leu G n Asp
Ala Ay VaI Tyr s 100 105 110 atg ate age tat ggt ggt gcc gac tac
aag cga atitoaal: gtg aaa gtc 442 Met Ile Ser Tyr Ay Gy Ala Asp Tyr Lys
Arg Ile Thr Val Lys Val 115 120 125 130 aat gcc cca tac aac aaa ate aac
caa aga &tlFortRgrgtitIngver.gatocca 490

<210> 1

<211> 968

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (59)..(793)

<400> 1
gcttccecgag gotecgeace agecgogott ctgtccgect gecagggcatt ccagaaag 58

atg agg ata ttt gct gtc ttt ata ttc atg acc tac tgg cat ttg ctg 106
Met Arg Ile Phe ARla Val Phe Ile Phe Met Thr Tyr Trp His Leu Leu
1- 5 10 15

aac gca ttt act gtc acg gtt cecc aag gac cta tat gtg gta gag tat 154
Asn Ala Phe Thr Val Thr Val Pro Lys Asp Leu Tyr Val Val Glu Tyr
20 25 30

ggt agc aat atg aca att gaa tgc aaa tte ceca gta gaa aaa caa tta 202
Gly Ser Asn Met Thr Ile Glu Cys Lys Phe Pro Val Glu Lys Gln Leu
35 40 45

gac ctg gct gca cta att gtc tat tgy gaa atg gag gat aag aac att 250
Asp Leu Ala Ala Leu Ile Val Tyr Trp Glu Met Glu Asp Lys Asn Ile
50 55 60

att caa ttt gtg cat gga gag gaa gac ctg aag gtt cag cat agt agc 298
Ile Gln Phe Val His Gly Glu Glu Asp Leu Lys Val Gln His Ser Ser
65 70 75 80

tac aga cag agg gcc cgg ctg ttg aag gac cag ctc tcc ctg gga aat 346
Tyr Arg Gln Arg Ala Arg Leu Leu Lys Asp Gln Leu Ser Leu Gly Asn
85 %0 95

gct gea ctt cag atc aca gat gtg aaa ttg cag gat gca ggg gtg tac 394
Ala Ala Leu Gln Ile Thr Asp Val Lys Leu Gln Asp Ala Gly Val Tyr
100 105 110



Asn Ala Pro Tyr Asn Lys Ile Asn Gn Arg Ile Leu Val Val Asp Pro 135 1@% 2004
145 gtc ace tct gaa cat gaa ctg aca tgt cag get gag ggc tac ccc aag} gﬁ
Val Thr Ser Qu Hs Qu Leu Thr Cys Gn Aladu Ay Tyr Pro Lys 150 155

160 gcc gaa gtc ate tgg aca agc agt gac cat caa gtc ctg agt ggt aag 586
Ala Qu Vgl'j-'ll'é_-' Frp “Thr < Ser: :8ers-Asp: Hies @deanceMal,sley, . Ser. Guy kys 16p 170

175 acc aéé atcMacc'-gabet d¢-dag aga ‘gaggagyaag.cid; t{.c -aat, gtg acc 634
Thr Thr Thr Thr Asn Ser Lys Arg Gu Ju Lys Leu Phe Asn Val Thr 180 185

190 age aga.ct.g aga Ja\t.e,na_ljﬁqiac% Aaca act %at.gag att ttc tac tgc act 682

Ser Thr LeysArg hle Asn. The THE -Thr' Asn “G-ucq4 @9Phé :Tyrs Gys JEhr 195 200

205 210 t'%l t a9 %{Szfe? t%mgg%” g@g gyasg%ﬁsaa%lnc 59 dd& vghadatltg gtc ate
730 Phe Arg Arg Leu Asp Pro Qu GQu Asn His Thi Ala Qu Leu Val Ile 215
220 225 293t MAR @004ce 5V gaa Re® LaycAsRcal @& s Lu Vval :30 g al
%5 ?a0 abse “go, V@3 Tor -Ser Glu }iiktg;ut Lffg‘ﬁi’ %Eifﬁagé é_ii'gt é?;?‘t;a:wg%EG y fr
rPle Ile ¥4 5 250 255 tteSkgt tta aga aaasggg aga atg atg,gat gtg aaa
aaa tgt ggc atc 874 Phe Arg Leu Arg Lys Ay Arg Met Met Asp Val Lys Lys
Oys Ay Ifg 269 %653?’7(3"@%1“95?9 &CA WC 2Pt yagacptaags GAA agi agat aga cat
ttg gag gag acg 972° ' GAIALYE TH TASnSSefelysrlYis Gim VBarlspedhr H s 1. eu
GQu Au Thr 275 280 28§ 390 taatccagcalfcﬂ ggaacttc tgatcitcaa gcagggattc

t caacct gtaptgbhd a@e08¢tc 8L ace sat tcc aag aga gag gag aag ctt ttc aat 634
Gly Lys Thr Thr Thr Thr Asn Ser Lys Arg Glu Glu Lys Leu Phe Asn
180 185 190

gtg acc agc aca Ctg aga atc aac aca aca act aa
T gag att ttec tac €82
Val Thr Ser Thr Leu Arg Ile Asn Thr Thr Thr Asn Glu Ile Phe Tyr
195 200 205

Egc act ttt agg aga tta get cct gag gaa aac cat aca gct gaa ttg 730
ys Thr Phe Arg Arg Leu Asp Pro Glu Glu Asn His Thr &la Glu Leu
210 215 220

gtc atc cca ggt aat att ctg aat gtg tcc att aaa a

ta tgt cta aca 778
Val Ile Pro Gly Asn Ile Leu Asn Val Ser Ile Lys Ile Cys Leu Thr
225 230 235 240

ctg tce cet age ace tagcatgat
g tctgectate atagteattce

Leu Ser Pro Ser Thr ¢ ? Rgreattate 033

245
gaataaatga atgaatgaat aacactatgt ttacaaaata tatcctaatt cctcacetce 893
attcatccaa accatattgt tacttaataa acattcagca gatatttatg gaataaaaaa 953
a3aazaaaaaa aaaaa ge8
<210> 2
<211> 245

<212> PRT
<213> Home sapiens

<400> 2
Me; Arg Ile Phe Ala Val Phe Ile Phe Met Thr Tyr Trp His Leu Leu
5 10 15

Asn Ala Phe Thr Val Thr Val Pro Lys Asp Leu Tyr Val Val Glu Tyr
20 25 30



t cat cggggc tgagcgtgac aagaggaagg aat gggcccg tgggatgcag gcaat gt ggg 10%3 MAR 7004
acttaaaagg cccaagcact gaaaatggaa cctggcgaaa gcagaggagg agaatgaaga 11
aagat ggagt caaacaggga gcctggaggg agaccttgat actttcaaat gcctgagggg 1162

ct cat cgacqd '¢cht gacadtptgfmgaaagyga tacttct gaarcaaggagect ccaagcaaat 1222

cat ccattgc tcatcctagg aagacaggtt gagaatccct aatttgaggg tcagttcctg 1282
cagaagtgcc, .ctttgcctcc actcaatgcc tcaatttgtt ttctgcatga ctgagagtct 1342
cagtgttgga acgggacagt atttatgtat gagtttttcc tatttatttt.gagtctgtga 1402
ggtcttcttg tcatgtgagt gtggttgtgd atgatttctt ttgdagatat attgtagtag 1462
atgttacaati1etdigt egeGa) apct tgcttaat. gatttgctca catctagtaa 1522
aacat ggagt eatt t gt aaaa aaaaggggg %ﬁlgés\’, ”fﬁlb;% Sfa[ %Tl@l?%r %8312> PRT
<213> Hono sapi ens <400> 4 Met Arg Ile Phe Ala Val Phe Ile PAE Met Thr Tyr
Trp H s L&ur lfeg Gin Brd(r1bSAAsneAl BeuPbes BRp Mal LdhfseVal. PED, Lxs Asp Leu Tyr
Val Val Qu Tyr 20 25 30 Ay Ser Asn MettcThr Ile GQu Q159§_ys Phe Pro Val
G u Lys gp )L&gu 35 40 45 2 3 MAR 2004 Asp Leu Ala Ala Leu Ile Val Tyr Trp
Adu Met d'tf Asp II‘_%G)S%rfllel B BeP 5B 160ys Geb 1616 hsgPBla 3tlyi yaltyrr; 111 1:1,1
90 35 A1,3 Ai.j Liu'fh ile Thr Asp VA® Lys Leu vin asigAla Ay Val Tyr

100 105 1AL, AnQ ks Mets LI g, S r Gy Ala Asp Tyr Lys Arg Ile Thr
Val 115 120 %25115Lys \?3% irnekr%%sﬁg%wpggﬁ Iﬁgfsgg e‘ylﬁsﬁhfc;"ﬁl Arg Ile Leu
Val Val 130 135 140 Asp Pro Val Thr Ser Qu H's U Leu Thr Cys G n Ala

Gu d y 1§ms Val Asn Ala Pro Tyr Asn Lys Ile Asn Gln Arg Ile Leu Val val
130 135 140

Asp Pro Val Thr Ser Glu His Glu Leu Thr Cys Gln Ala Glu Gly Tyr
145 150 155 1560

Pro Lys Ala Glu Val Ile Trp Thr Ser Ser Asp His Gln Val Leu Ser
165 17¢ 175

Gly Lys Thr Thr Thr Thx Asn Ser Lys Arg Glu Gilu Lys Leu Phe Asn
. 180 185 190

Val Thr Ser Thr Leu Arg Ile Asn Thr Thr Thr Asn Glu Ile Phe Tyr
195 200 205

Cys Thr Phe Arg Arg Leu Asp Pro Glu Glu Asn His Thr Ala Glu Leu
210 215 220

Val Ile Pro Gly Asn Ile Leu Asn Val Ser Ile Lys Ile Cys Leu Thr

225 230 235 240
Leu Ser Pro Ser Thr
245
<210> 3
<211> 1553
<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (53)..(922)

<400> 3

€gaggctceg caccagecoge gettctgtee goctgcaggg cattccagaa ag atg agg 58
Met Arg
1



145 150
Leu Ser

Leu Phe
Au IIeéﬁ

Hi s Thr
Pro Asn
Leu Cys
dy Arg
Ser Lys
<211> 24

155 160 Pro Lys Ala G u Val

Ile Trp Thr Ser Ser Asp H's G}
Lys Arg Gu Qu

165 170 175 Ay Lys Thr Thr Thr Tar Asn Ser
Leu Arg Ile Asn Thr Thr Thr Asn

Oés Thr : Phé*Arg Arg Leu Asp:Pro @ u:6hu Asn
500 N4l "1 éYProrP@ iF lteu RrordewlAl a His Pro

p, .18

e Tyr.

0185 190 Val
he, Tyr 1957200 205
Ala du Leu "2107215
225 230 235 240 Leu Val

Gu Arg Thr Hi s

Leuw Gy Val 1Al a:Ley..Thr . 245.250_ 2
Met- Net ‘AsprMal::Lys--Lys: Gys ). 2657270
Lys G% Ser Asp Thr His Leu @ u 275 280y,

<210> 6 1359 Fpa

2004 <2123 DR 42135 oy Waphunghesoo>van G

gct
Ala

ttt
Phe

cag
Gln

ctt
Leu

atg
Met
115

aat
Asn

gtc
Val

gcc
Ala

acc
Thr

agc
Ser
195

ttt
Phe

gca
Ala

gtg
Val

agg
Arg

cag
Gln
100

ateg
Ile

gcc
Ala

ace
Thr

gaa
Glu

acc
Thr
180

dca

Thr

agg
Arg

cta
Leu

cat
His

gce
Ala
85

atc
Ile

agc
Ser

cca
Pro

tct
Ser

gte
Val
165

acc
Thr

ctg
Leu

aga
Arg

att
Ile

gga
Gly
70

cgg
Arg

aca
Thr

tat
Tyr

tac
Tyr

gaa
Glu
150

atc

Ile

acc
Thr

aga
Arg

tta
Leu

gtc
Val
5%

gag
Glu

ctg
Leu

gat
Asp

agt
Gly

aac
Asn
135

cat
His

tgg
Trp

aat
Asn

atc
Ile

gat
Asp
215

tat
Tyr

gaa
Glu

ttg
Leu

gtg
Val

ggt
Gly
120

aaa
Lys

gaa
Glu

aca
Thr

tce
Ser

aac
Asn
200

cct
Pro

Thr

tgg
Trp

gac
Asp

aagqg
Lys

aaa
Lys
10%

gcc
Ala

atc
Ile

ctg
Leu

agc
Ser

aag
Lys
185

aca

Thr

gag
Glu

gaa
Glu

ctg
Leu

gac
Asp
S0

ttg
Leu

gac
Asp

aac
Asn

aca
Thr

agt
Ser
170

aga

Arg

aca
Thr

gaa
Glu

atg
Met

aag
Lys
75

cag
Glin

cag
Gln

tac
Tyr

caa
Gln

tgt
Cys
155

gac

Asp

gaqg
Glu

act
Thr

aac
Asn

Ser Thr

gag
Glu
60

gttt
Val

ctc
Leu

gat
Asp

aag
Lys

aga
Arg
140

cag
Gln

cat
His

gag
Glu

aat,

Asn

cat
His
220

MEAR 2004
Lys

fe Leu Gy Ala lle Leu

250,255 Phe |Ile Phe Arg Leu Arg Lys
126072657270 & VT GIGER Asp>Thr Asn
°?290 <210> 5
<212> DNA <213> Honpo sapi ens <400> 5 cagctatggt ggtgccgact acaa
&X] 932 DA ] 3rc HORDgSARbeNS:a2da 2 34

45

gat
Asp

cag
Gln

tcc
Ser

gca
Ala

cga
Arg
125

att
Ile

gct
Ala

caa
Gln

aag
Lys

gag
Glu
205

aca
Thr

D>}

aag
Lys

cat
His

ctg
Leu

999
Gly
110

att
Ile

ttg
Leu

gag
Glu

gtc
Val

ctt

Leu
190

att
Ile

gct
Ala

285 Q0 Thr

aac
Asn

agg
Ser

gga
Gly
95

gtg
Val

act
Thr

gtt
val

ggc
Gly

ctyg
Leu
175

tte
Phe

tte
Phe

gaa
Glu

att
Ile

agc
Ser
80

aat
Asn

tac
Tyr

gtg
val

gtg
Val

tac
Tyx
160

agt

Ser

aat
Asn

tac
Tyr

ttg
Leu

att
Ile
65

tac
Tyr

gct
Ala

cgc
Arg

aaa
Lys

gat
Asp
145

cce
Pro

ggt
Gly

gtg
Val

tgc
Cys

gtc
Val
225

50

caa
Gln

aga
Arg

gca
Ala

tgc
Cys

gtc
val
130

cca
Pro

aag
Lys

aag
Lys

acc
Thr

act
Thr
210

atc
Ile

250

298

346

394

442

480

538

586

634

682

730

MAR 20P4 23 MAR

lu Lys Gln Leu Asp Leu



cagctatggt ggtgccgact acaa <210> 8 <211> 25 <212> DNA <213> Hono sagi @#arsi004

<400> 8 aggtgctagg ggacagtgtt agaca <210> §- <211> 24 <212> DNA <213>
Honmo sapi eps <400> 9 tcgcttgtag tcggcaccac cata <210> 10 <211> 3593
<212> DNA <2135 M5 Jiuscul US* 22057 22213' CDS <222 (17) 1 {889) 24325 24
<400> 10 égétégtfébggédédc“éiﬁlég%“afagFfﬁ'gétﬁggd“atguaﬂaJﬂ@é aca gcc tgc
52 Met Arg Ile Phe Ala Ay Ile Ile Phe Thr ?{a Eys iag)lgystgﬁscigutigu
eta c eg. Lth aft sat G-acg get.cca aag gac.ttg tae 100 ( s .5

Arg A?g ghg~Thnfhhe;IhnzAlaaPmQ;E§§ As é%@uwfyﬁhQQJQOHQSH, @g&?tﬁ éagG;at
ggc agc aac gtc &g atg gag tgc aga ttc cct gta 148, Val Val u Tyr y
Ser Asn Val Thr Met Qu Cys Arg Phe Pro Val 30 35 40 gaa cgg gag ctg gac
ctg ctt gé%g €88 Jg2 et ga? AT gup gaa HFYIGaFLHma Ghal AEdgdd Hebeughsp Leu
Leu Ala Le gég R (Ka Y YTrCr}YG;‘gfg Mp§ MYtuAsp Val Lys Lys Cys Gly Ile

270
Ca&a gat aca aac tca aag aag caa agt gat
Gln Asp Thr Asn Ser Lys Lys Gln Ser Asp
275 280 '

aca 922
Thr

285

cat
His

ttg gag gag acg
Leu Glu Glu Thr
250

taatccageca ttggaacttc tgatcttcaa gcagggattc tcaacctgtg gtttaggggt 982

tcatcggggce
acttaaaaqgg
aagatggagt
Ctcatcgacg
catccattge
cagaagtgcc
cagtgttgga
ggtcttcttg
atgttacaat
aacatggagt
<210> 4

<211> 290
<212> PRT

<213> Homo

<400> ¢

Met Arg Ile Phe Ala Val

1

Asn Ala Phe Thr Val Thr

Gly Ser Asn Met Thr Ile

tgagecgtgac
cccaagcact
caaacaggga
cctgtgacag
tcatcctagg
ctttgcctce
acgggacagt
tcatgtgagt
tttgtegeca

atttgtaaaa

sapiens

5

20

35

Asp Leu Rla Ala Leun Ile

50

d4agaggaagg
gaazsatggaa
gcctggaggy
ggagaaagga
aagacgggtt
actcaatgcc
atttatgtat
gtggttgtga
aactaaactt

Adaaaaaaaa

Phe Tle

Val Pro

Glu Cys
40

Val
55

Tyr

aatgggeccyg
cctggcgaaa
agaccttgat
tacttctgaa
gagaatccct
tcaatttgtt
gagtttt£cc
atgatttctt
gctgettaat

a

Phe Met Thr
1¢

Lys Asp Leu
25

Lys Phe Pro

Trp Glu Met

tgggatgeag
gcagaggagg
actttcaaat
caaggagcct
aatttgaggg
ttctgcatga
tatttatttt
ttgaagatat

gatttgctca

Tyr Trp His

Tyr Val Val

écaatgtggg
agaatgaaga
gcctgagggg
ccaagcaaat
tcagttcctg
ctgagagtct
gagtctgtga
attgtagtag

catctagtaa

Leu Leu

15

Glu Tyr

30

Val Glu Lys

45

Glu Asp Lys

60

Gln Leu

Asn Ile

1042

1102

1162

1222

1282

1342

1402

1462

1522

1553 -



45 50 55 60 gat gag caa gtg att cag ttt gtg gca gga gag gag gac ctty aapR 2004
cct 244 Asp Gu A@n Val Ile An Phe Val Afa Gy Gu GQu Asp Leu Lys Pro
65 70 75 2.3cMAR.2004: -8 .G;a, |.¢ 72 ttc agg ggc3 aga gcc Ccj cr.g _ca =, 313
.)ac cag ctt 292 Ser ?.sr Phe Ar'q'GT y Arqg AL73 -ro I yAsp G n Leu rr.:
' ; :na::r ~:7cc.r:: 3atc ~ ., 3 =-~7ca9 Sac 340 até&” Leu Lys Ay
Asn Ala Al'a Leu G nlie Thr Asp. Val Lys Leu Gn Asp 95 100 105 gca ggc
gtt tac tgc tgc ata atc+agc tac ggt qgt geg gac tac aag 388 Ala Ay Val
Tyr Cys %s Ile Ile Ser Tyr Ay Ay Ala Asp Tyr Lys 110 115 120 cga atc
acg ctg aaa Qtt ‘gt fedBcH t hte gt lamalat slaatecay aga Ad6TyArg |l e Thr
Leu Lys Val Asn Ala Pro Tyr Arg Lys 19% Asn G n Arg 125 130 135 140 att
tcc gtg gat € C;ac t gaa _cta ata tgt cag gcc 484 Ile Ser
Val Asp Prtg A‘fﬁﬁ%r”%e%e%;qdrgﬁg’ %fgp ﬁ%@u"‘ﬁﬂ é“’t;}éﬁ{gg Alg T45vals0 155 gag
ggt tat cca gaa get gag gta atc tgg aca aac agt gdc cac caa 532 du dy
Tyr Pro Gva Ydlar€hnMabrd lter Tash If 1Asmsseb1AsRqH S Eh 160,165 170 ccc
gtg agt ggg B¥g aga agt gtc acé act tcc cgg aqapcgag ggg atg 580 Pro Val
Ser Gy IE S EArgVSer Val Thr Thr Ser Arg Thr Gu Ay Mt 175 180 185 ctt
ctc aat %@ acc éjgcThégfe’ch”d‘g‘g gt Lanctrgceyacan gdg aat cgatTya28 Leu Leu
Asn Val Thr Ser Ser Leu A'g°Vval Asn Ala Thi>%l a Asn Asp 19016095 200 gtt
ttc tac bgt Oa aga_t ag.cc gg caa aac cac aca 676 Val Phe
Tyr Cys Thr %ﬁe zl'gr Elk?%;sg?e éqﬁ ﬁ“r‘gsfaf%?% %SPAEIHS H'S fHr Lopsier10 215 220
gcg gag ctg atc atc cca gaa ctg cct gca aca cat cct cca cag aac 724

Gly Lys Thr Thr Thr Thr Asn Ser Lys Arg Glu Glu Lys Leu Phe Asn
180 185 190

Val Thr Ser Thr Leu Arg Ile Asn Thr Thr Thr Asn Glu Ile Phe Tyr
195 200 205

Cys Thr Phe Arg Axg Leu Asp Pro Glu Glu Asn His Thr Ala Glu Leu
210 215 220

Val Ile Pro Glu Leu Pro Leu Ala His Pro Pro Asn Glu Arg Thr His
225 230 235 240

Leu Val Ile Leu Gly Ala Ile Leu Leu Cys Leu Gly Val Ala Leu Thr
245 250 255

Phe Ile Phe Arg Leu Arg Lys Gly Arg Met Met Asp Val Lys Lys Cys
260 ‘ 265 270

Gly Ile Gln Asp Thr Asn Ser Lys Lys Gln Ser Asp Thr His Leu Glu
275 280 285

Glu Thr
290

<210> 5

<211> 24

<212> DNA

<213> Homo sapiens

<400> 5§
cagctatggt ggtgccgact acaa 24

<210> 6

<211> 25

<212> DNA

<213> Homo sapiens




Ala Gu Leu Ile lle Pro Qu Leu Pro Ala Thr H's Pro Pro G n Asn 225 %gg AR 7004
235 agg act cac tgg gtg ctt ctg gga tcc ate ctg ttg ttc ctc att gta y

Arg Thr His Trp Val Leu Leu Ay Ser Ile Leu Leu Phe Leu Ile Val 240 245

250 gtg tcg acg gte ctc Ctc ttc ttg aga aaa caa gtg aga atg cta gat 820

Val Ser Tn&qﬁéLdLeuwkeuvPhe Leu Arg Lys G n Val Arg Met Leu Asp 255 260

265 gtg gag aaa tgt Gggd gtt ¢4 'gat aca agc tca aaa aac cga aat gat 868
Val GQu Lys1&yss Ay Val Qu Asp Thr Ser Ser Lys Asn Arg Asn Asp 270 275
280 aca caa:ttc.gag gag acg taa gcagtgttga accctctgat cgtcgattgg 919 Thr
G n Phe G<alzd wvkhr 285 290 -9- canctt r g_qqg tcr~rgaaaq aaanQ |:-C ca
acct gagggda<gaygdaccazgiaaagt gt t gg gaga, ~a, 3;ir tgg3a ~acg gacatttttt 10?Zi
ccagggagac acagctaagc aagttgccca tca =cgtct tgggaaatgg attgagggtt 1099

cctggctt ag®tgct ggt cc ttgcacagtg
agat ggagt ga%%tg’éﬁggtgﬁgg%ﬁégé&taéagt
tcactttggg,gat gt aatta tgactggtga
agt caccaaazgtcaactgct gcttagcatc
cagaggt caezrat-gokA ggtt tgacaggctc
t cagt cct ca2 HiggBbmd tsegicatsagcagt t g
agcactcaac atctcatctc attacaatag
tctgttatct?®aBttcata gcaaggaacc
t cagct ct cFYIFEI¥X gPicadtecagaeac
aaattaatt},;3ggagact gat tattgagtag
cact gt gct&igeci £t gage at aaagat gt
tgtgtt aaatziaste@gagaa atgttcatta
aagt aact celagt ieat sglieabagcat t ac
gtctcttgtt ctccatgaag tgtcatgaat
gtttctattt??8aal gatatt gacatctgag
cacaagt gt'§ st et pHy P etacatTieet

<210> 10

<211> 3593

<212> DNA

<213> Mus musculus

<220>
<221>
<222>

CDs
{17)..(889)

<400> 10

accctttcct
gccttctatt
attct gacga
ct ccgt aact
ttgctgtctg
ttctgtatca
caaccct cat
t gagcgact a
tgtcctttca
cattgtat at
acgccggagt
acaaggagct
atttacctca
cttgttgaat
gcgat agct ¢
agaacccaca

ctgctcagtg
tattttgagt
cat gat agat
act gat acaa
act caaat aa
gcctt at agg
caccat agca
agt cacttgc
ggat agaat t
caat cacaac
accggt cgga
tgcattttag
tttgctatce
agttctttta
agtt ggt aaa
t aaaaaacag

ccgggatgag 1159
ctgtgtgtteel219

ctt aagat gt
gcagggaaca
tctttatttt
t gt caggt at
acagct aacc
ccacagagt a
t gt cgt t aags
atgccttgtg
catgtttatg
agacact gga
ttgccataca
ttttttaaat
accctttcct

ttgcgtatgia

agatagttcc caaaac atg agg ata ttt gct ggc att ata ttc aca gcc tge 52
Met Arg Ile Phe Ala Gly Ile Ile Phe Thr Ala Cys

1279
1339
1399
1459
1519
1579
1639
1699
175y
1819
1879
1939
1999
2059

1 5 10

tgt
Cys

cac
His

ttg
Leu
15

cta
Leu

atc
Ile

<gg
Arg

gcg ttt act
Alaz Phe Thr
20

acyg gct cca
Thr Ala Pro

aag gac ttg tac
Lys Asp Leu Tyr
25

100

tat
Tyr

gtg
Val
30

gtg
Val

aac
Asn
35

gaqg
Glu

ggc
Gly

agc
Ser

gtc
val

acg
Thr

atg
Met

ttc
Phe

cct
Pro

gag
Glu

tgc
Cys
40

aga
Arg

gta 148

Val

gaa
Glu
45

cgg
Arg

ctg
Leu

ctt
Leu

gag
Glu

gac
Asp

ctg
Leu
50

tta
Leu

tac
Tyr

gcg
Ala

gtg
Val

gtg 196
Val

55

tgg
Trp

gaa
Glu

aag
Lys

gaa
Glu
60

gat
Asp

caa
Gln

att
Ile
65

gag
Glu

ttt
Phe

gtg
Val

cag
Gln

gtg
Val

gca
Ala

gga
Gly
70

ctt
Leu

gag 244

Glu

gag
Glu

gac
Asp

cct
Pro

aag
Lys
75



ttgtgcatgc ttttgatccc agcactaggg aggcagatcc aggcagatcc tgagctctca 21103 MAR 2004
tt gaccaccc agcctagcct acatggttag ctccaggcctg.acaggagctg gcagagcctg 2179
aaaaacgat g cctagacaca cacacacaca cacacacaca cacacacaca cacacacacc 2239
atgtactcat._agacctaagt gcaccctcct acacatgcac acacatacaa ttcaaacaca 2299
aat caacagg gaat:t gfct.c’ aﬁ@aﬁ@%}t‘?@& ttadgacada’ gadgaagaad aaeqaceaaac: 2359
cagctctatt ccctcagect atcetet ¢ty ttbtt ceta - tadgedact &rceat tight tt 2419

t gt atat aaa tttacccaac gacagttaat atgtagaata tatattaaag’tgtctgtcaa 2479
tatatattatretabt§6f by CLLt gL GO LLCLILGRLE, cttTctttct ttctttcttt 2539
ctttctttcted gbtent bbn GlibCatd 6t diGCtILEhE GGt fLCttEct o} £ET tEEt 17989599
ctttectttct ttcttt¥™ttt ctgtctatct g@pacctaaat ggttggheac tat gcaf’ttt 2659 2 3
MAR 2004 écalo %4‘;3“!\/?% é%g4t cttg%t arr_3at at =q;. ataa'gg.&rta tg-r 3_ttcc
agaat ggat ;- : 13C 804 atc age gi4gtemt: gut~g243fc egaghit c3ka
ttt390ttg%lat§ gtigtcly étytsa%a?gg?% Idacter fyadlycelocagggisa PB89%yscact gagtt a
ccccagtacc aagggggagc cttgttt fg tct ccat ggc ag¥f¥gcaggc 2959 ct ggagccat
tttggtttcéga et tHYCLey GLGLHRAALA G cgectc acttgctcat 3019 tacaggttct
Cot LT gggamat ot €aueali ot ohtt aie o ﬁggifgifgﬁaag%?ﬁigﬁﬁgiﬁ cofatt age
tct gt gt gafsccctt gacag ctactigcctc tccttaccagsgagdggectict '3 Lagagatact gt
tacctagagg tcttgaggat ctgtgttctc tggggggagg aaaggaggag 3199 gaacccagaa
ctttcttac;%tgf-‘f‘% 1986t 38 EfTtaFrcatattytmaagacbaganggass age 3x29gc4Ct gggcet ac
gt agt gagat Scetigt'ét e 5?‘%} agBitg Say duaticr §ladeoctbygls 33b9a1g9gaaccccct
ctgttacctg ttcacacaag ¢ attgatg agtctcat@t taatgtcttg 3329 tttgtatgaa

gttt aagagpqatat ¢ggald, gggcaacaca fictatttat tcattttatt 3439 tgaaatctta
ot gocat o1 Saci,atgt (4 ald S o avs AL 53 851 CEE Rt o8 Tp0scen gt baaccs
taaattttat tttgcatcay attgtcaatg tatiggcatta atttaat aqe, 59" tatttttatt
t att aaaaaa aaaaaaaaaa aaaa 3593 <210> 11 <211> 290 <212> PRT <213> Mus
muscul us S€40%E9 $9¢ 999 aag aga agt gtc acc act tce
Pro VvVal f?; Gly Lys Arg Ser Val Thr Thr Ser ;Eg ;gi gig g?g ;:3 >80
180 185

Cctt ctc aat gtg acc agc agt ctg agg gtc aac
gcc aca gcg aat gat 628
Leu Leu Asn Val Thr Ser Ser Leu Arg Val Asn Ala Thr Ala Asn Asp
150 195 200

gtt ttec tac tgt acg ttt tgg aga tca cag cca ggg caa aac cac aca €76
Val Phe Tyr Cys Thr Phe Trp Arg Ser Gln Pro Gly Gln Asn His Thr
205 210 215 220

g9cg gag ctg atc atc cca gaa ctg cct gca aca cat cct cca cag aac 724
Ala Glu Leu Ile Ile Pro Glu Leu Pro Ala Thr His Pro Pro Gln Asn
225 230 235

agg act c§c tgg gtg ctt ctg gga tcc atc ctg ttg ttc ctec att gta 172
Arg Thr His Trp Val Leu Leu Gly Ser Ile Leu Leu Phe Leu Ile Val
240 245 250

gtg tcc acg gtc cte ctc tte ttg aga aaa caa gtg aga atg cta gat 820
Val Ser Thr Val Leu Leu Phe Leu Arg Lys Gln Val Arg Met Leu Asp
255 260 265

gtg gag aaa tgt ggc gtt gaa gat aca agc tca aaa aac cga aat gat 868
Val Glu Lys Cys Gly Val Glu Asp Thr Ser Ser Lys Asn Arg Asn Asp
270 275 280

aca caa ttc gag gag acg taa gcagtgttga accctctgat cgtegatt 91%
Thr Gln Phe Glu Glu Thr s 99
285 290



Met Arg Ile Phe Ala Gy Ile Ile Phe Thr Ala Cys Cys His Leu Leu

Arg Al a Phe Thr

Ile Thr Ala Pro Lys Asp Lelé

Tyr Val

Val

Au Tyr

dy Ser Asn Val Thr Met Qu Cys Arg Phe Pré Val Gu Arg G u Leu
Asp Leu LEtP-AFartencValaaVab BynadrpsQarcbys & w-Asp. G u. Gan,Val, 50 55 60

Ile Gn Phe Val

Ala Ay Qu Gu Asp Leu Lys Pro G n H s Ser Asn

L5 23 e oo

35 40 45
65 70 75

80 Phe Ar{ GF§9%gIAF4 cSR?9 158as PIG ILy® 9ASP G Nt Lpd-bel byt yr:Asn:a 85 90

95 -11 LA
1{

135
145
Ser
Leu
Val
Thr
Adn
Phe

Ser

110 Cys

140
150
Ay
Asn
Phe
Al a
Asn
Leu

Lys

<aag

Yy Bl

Lest Lys ddalghsih AL 85 R59: JVT,
Pro Ala Thr

Ser

du

."1:3p vaL I,} :
gé}qr:fﬁ G239ty WIEPIYE9 §stoApedts 109 Thr
0 Il e Ser Val
G RO EE2EY 30 Pro

. | to Asn G
et st ¢t

n Ar

166t 36405tA sic PAlgaglgl ay@latlalaét -BchtJ&':ate‘sﬁtg‘?{g
165 170 175 Lys Arg Ser Val

VRt 89188 9180 tBhr g 8arggSer akeck Akga \ak g Asiyafl & +1hga
195 200 205 Thr |
| §C23489 1 3°PFFCH 1 e cPreut@hat lasugdrasad dradhigaaldh s1 P00

T(p...225 230 235 240 Val
9561 I “UHIPIYOUS TG IS5 196G G A PIFE L ERAF tAF gl 39S

a5, 5260,.205, 31

&ihetdher

I r._Hi
'I%Iaga%caga
Val Arg MebgducASiyg¥ale {@gu
Asn Arg AsngAsp t%{%ra(ﬁl n

agcactcaac atctcatctce attacaatag

toctgttatce
tcagctcectca
aaattaattt
cactgtgctg
tgtgttaaat
aagtaactcce
gtctettgtt
gtttctattt
cacaagtgtg
ttgtgcatge
ttgaccaccc
aaaaacgatg
atgtactcat
aatcaacagg
cagctctatt
tgtatataaa
tatatattat
ctttetttet

ctttetttcet

tcacttcata
gatttctgtt
aaaaactgat
gcctctgage
actcagagaa
agttcattgt
ctccatgaag
aaatgatatt
aaaccctgag
ttttgatece
agcctagect
cctagacaca
agacctaagt
gaattgtctc
ccectcagect
tttacccaac
ctetttetet
ttetttcttt

ttecttrtttt

gccaggaage
cttcagccac
tattgagtag
ataaagatgt
atgttcatta
ctagcattac
tgtcatgaat
gacatctgag
tcttateccct
agcactaggg
acatggttag
cacacacaca
gcaccctcecet
agaatggtcc
atcctctcta
gacagttaat
ctttcttect
cttecttect

ctgtctatct

Thr Thr

Phe Trp Arg Ser

caaccctceat
tgagcgacta
tgtcctttea
cattgtatat
acgecggagt
acaaggagct
atttacctca
cttgttgaat
gcgatagctce
agaacccaca
aggcagaggc
ctccaggect
cacacacaca
acacatgcac
ccaagacaaa
ctccttecta
atgtagaata
ttctttettt
tccttectte

gtacctaaat

p.H.s n
Ser Ar gdé%h?ééég ﬁgécy

&

Leu Leu Gy

gcc
caccatagca
agtcacttge
ggatagaatt
Caatcacaac
accggtegga
tgcattttag
tttgctatee
agttctttta
agttggtaaa
taaaaaacag
aggcagatcc
acaggagctyg
cacacacaca
acacatacaa
gaagaagaaa
gaagcaacta
tatattaaag
ctttctttet
cttccttect

ggttgctcac

=p AL -

Gn Pro dy

Ottcgtggval

Ser

acagctaacc
ccacagagta
tgtcgttaag
atgeccttgtg
catgtttatg
agacactgga
ttgccataca
ttttttaaat
accctttect
ttgegtatgt
tgagctcetea
gcagagectyg
cacacacacc
ttcaaacaca
aacaccaaac
ctattgtttt
tgtctgtcaa
ttctttettt
tcettcettt

tatgcatttt

Gy V.31 Tyr

a; AN
n Asn

Ile Leu

L()O
As 130

F 0. Val

t Leu
Asp
Hi s
Pro
Leu
Adn

d u Asp Thr
g tgtcaggtatFa459

1519

1579

1639

1699

175%

1819

1879

1939

1999

2059

2119

2179

2239

2299

2359

2419

2479

2539

2599

2659



ga-caTac s

Cgagtrtgta
cactgagtta
ctggagccat
tacaggttct
gcccattage
aagatactgt
gaacccagaa
gctgggctac
ggaacccect
tttgtatgaa
tgaaatctta
tgtataacca
tatttttatt
<210>
<211>

<212>
<213>

11
290
PRT

<400> 11

Met Arg Ile Phe Ala

1

Arg

Gly

Ala Phe Thr

Ser Asn Val

275 280 285 2 3 MAR 2004 @ u Thr

PP RSN Thg o o o i o
it rtctget
tttagcttgt
ccccagtacce
tttggtttct
cctttgggaa
tctgtgtgag
tacctagagg
Ctttcttaca
gtagtgagat
ctgttacctg
gtttaagaaa
atgccatctc
taaaétttat

tattaaaaaa

Mus musculus

3

Ile
20

Thr

35

Asp Leu Leu Ala

S0

Tle

Gln Phe Val

Leu

Rla

Gly Ile

Thr Ala

Met Glu

Val val

Gly Glu

65

Fhe

Arg Gly Arg

Ser Leu

ALrLraatgta

RSPy P 1 It &
tctgtgteotg
23agggggagce
tcecttgactt
tgtcagcatt
cccttgacag
tcttgaggat
gttttecttg
cctgtctcaa
ttcacacaag
atatcgggtt
atggtgttgg
tttgcatcag

aaaaaaaaaa

Ile

Pr

0

Cys
40

Tyr
55

Glu
70

Pro

290

-10-

Tgjananita

attdaaggga
cttgtttgtg
ctctcaaaca
gctccttgac
ctactgecte
ctgtgttete
ttctgtcaca
aggaaagacg
cttattgatg
gggcaacaca
attggtgtgg
attgtcaatg

daaa

Phe Thr Ala
10

Lys Asp Leu
25

Arg Phe Pro

Trp Glu Lys

Asp Leu Lys
75

Lys Asp Gln
90

Eguoigittee

gaccargagt
tctecatgge
cagacgccte
tgctggetge
tcettaccac
tggggggagg
Lgtcaagact
agcatagccg
agtctcatgt
ttctatttat
cactttattc

tattgcatta

Cys Cys His

Val
30

Tyr Val

Val Glu

45

Glu
60

Asp
Gln

Pro

Leu Leu

Arg Glu

Glu Gln

His Ser

Lys Gly

agaatggacye

RN RS B S

S dAVvgacicas

ccecagggra
agaagcagge
acttgctcat
cctggaagga
aggggcctct
aaaggaggag
gaaggaacag
aaccceccggt
taatgtcttyg
tcattttatct
ttttgtgttg

atttaataaa

Leu Leu

15

Glu

Leu

Val

Asn

80

Asn
85
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2719

2959
3019
3079
3139
3199
3259
3318
3379
3439
3499
3559

3593



Lys

Pro

145

Glu

Lys

Thr

Thr

Ile

225

Val

Leu

Gly

Glu

Val

130

Ala

Ala

Arg

Ser

Phe

210

Pro

Leu

Leu

Val

Thr
290

Lty

Thr

Glu

Ser

Ser

195

Trp

Glu

Leu

Phe

Glu
275

Glin
100

y Ala

Ser

Val

Val

180

Leu

Arg

Leu

Gly

Leu

260

Asp

[le

Ser

Pro

Glu

Ile

165

Thr

Arg

Ser

Pro

Ser

245

Arg

Thr

Thr

Tyr

Tyr

His

150

Trp

Thr

Val

Gln

Ala

230

Ile

Lys

Ser

Arg

135

Glu

Thr

Ser

Asn

Pro

215

Thr

Leu

Gln

Ser

Leu

Asn

Arg

Ala

200

Gly

His

Leu

Val

Lys
280

Ile

Ser

Thr

185

Thr

Gln

Pro

Phe

Arg

265

Asn

¢ ASD

Asn

Cys

Asp

170

Glu

Ala

Asn

Pro

Leu

250

Met

Arg

Tyr

Gin

Gln

155

His

Gly

Asn

His

Gln

23%

Ile

Leu

Asn

5P

Arg

140

Ala

Gln

Met

Asp

Thr

220

Asn

Val

Asp

Asp

Al
s
Ile
Glu
Pro
Leu
Val
205
Ala
Arg
Val

Val

Thr
285

Gly

110

Ser

Gly

vVal

Leu

190

Phe

Glu

Thr

Ser

Glu

270

Gln

Val -

Thr

Val

Tyr

Ser

175

Asn

Tyr

Leu

His

Thr

255

Lys

Phe

Asp

Pro

i60

Gly

Val

Cys

Ile

Trp

240

Val

Cys

Glu
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