. e3evV@VFFGLNzP [6[ T@hi2 3 MAR 2004 wo ut/t-ts;c 1 NOVEL B7-4 MOLECMAEH
AND USES THBRERGORsssBackground of the Invention In order for T cells to
respond to foreign proteins, two signals nust be provided 5 R&J/US00/23256

ant i P g cells (APCs) to resting T,l ynmphocytes (Jenkins, M and
&hm%ﬁ]@mﬂlﬂmmmﬁsn J. Exp. I\/Ed 16S, 302-319; Muelier, D L., et al. (
1990}"™J. . 144, 37R al, which confers

speci fi cit%'%'o t he i mmune response %kag‘ﬂs@g@&)‘)”@&"ﬁHWR recept or
(TCR) follow ng recognition of foreign antigenic peptide presented in the
context of the g'aj or histoconpatibility conplex (MHC). The 10 second
signal, terned ydgronndiof the Inventiomes T cel l's to proliferate and becone
functi onal (Lenschovy E‘der * g Annu. Rev. | nmunol. 14:233).

Costinul ation is nei Ph 40 @‘3 ‘86%989$¢t9f0rro8n Ma@ing swo bighslsl maBobd Srovided
t hought to ke hyewiigdes derﬁm f cell surface, nol ecul es
expressed by Agg‘s ger |ns E/ICQ“SW@S&%%B@%%JY PWF@I?“EHG, 38@433@%2,
Linsley, P.S Rel(l 7)J1-§mﬁﬂed E6c 30M349 1 MReller 20:17 3Q:0) @ 888) 1 wwéq_g

al ., 1991 Pr oc %09) gahdés . USA_ 88, 6575 6570: Young, I RR 06115
1992 J. din. rAvEa( Y sigpal, “@&hw&ersspecxfe:utyabmel:aﬁﬂmbres@sﬁse hed.

173, 7S9- 7b2; Eiensimedwazh@r al Croyat! . Acad, Sci. USA. 89,
271-27S; van- Seventer, ¢ rec%ﬁggﬁmfogOwi%rﬁiﬂ%luonqu/fo‘"%7@113586

LaSalle, J.M, P@tndalpresem@gin thc cbnerusTahe mhibf histy
1989 J. Expg Ngeqo 503 Arnitage, R J. el i b brog
51|gna

80-82; Liu, r Goe °°SE£bﬂatmdmdm¢sT ceﬁzwlps)lferahan@@&(bn@37 1 )

and’ CD86 (B7 é)unpf,@;;ae DénsclOWPEES S o] cri t| cal costimnulatory
mol ecul es ( Freeman etKaI 1991. J%Exgn%ggé “’6‘55 ‘$3de frastiranlation is1989

J. Inmunol . 14Reifienantighaispecific, nak MH@%thJir@i i3 @ 1993
Sci ence 262:90Q) .. <§Ztm ﬁge s to, play a predonl1 nanéﬁtrtg:ﬂé%gﬁ(??eﬁgbyp?q
i mune 25 responses. ¢¢ m F’(?Fle?‘%fe$§9¢ by WFslsqderikirtseM. Kr;et&]elmw se

f T [ 1
of an i mmne rbsmmwemoﬁsmmmnpf?:’éfe?“ﬁ §:§| a ?ééédpénég /?[' Eﬁé?@r{e%eolg]g@mx

responses gg 5@ tinulating secondary” T P es
| muni ty. 225551 @k, |99 dftrdc.thardiced SBT-US488, 63752375 oufD3 Sy let 2], 1

992 J.
constitutivel ing T cells and i ncreases I'n expressi 3[%
after activat y%@%ﬁé%s@ iﬁ*@“@’ﬁ? Jugft A HEOT J3Bxn: d¥dd. 1 8% 950-962; Réigat i on

of CD28 and trlé,nsmhlctgmr}"naf Ntk sk, %¢}. ,hduces glls to
proliferate ar}ggg}%c te I'L-2 (Linsley, qjégsxgsjﬂrws Seivejneréﬁ §BH. | 73,

721- 730; Rirpel i 437844596 - ESHETI M dt@ll{ 283 ﬁ/m%uné? 9, ’72533{9

et al. 1991 Prpg C 575-6579; June, C
1990 | nmunol . Toéllgy%ll ezé{cﬁ%s%§ @n?ﬁgﬁﬁsﬁ? Argitage, Riggtzau\&mmu@sm
607- 609) . 2 &9 Liv.gand al.IepIBAEGTAAY, {18D4%2 )44 honol ogous to CD28 3 but

i's not expressed o T..cells and appears foldlowing T cell activation
(Brynet, J.F., et gﬁhe%‘-}l@g&%@tw&@ﬁ:@é B%m@%@xpre@'dd% APESarSchiRaPe

crltlcal in neggtmmgt B4 ps ses (WAt erhouse et al.
1005) Sci ence 570, 0ger 1eBle Ol rbimah 8L 1 R E P IR et g A2, F@ﬁm@eet al.

i nhi bitory si gAY < /mmiriod 14887 byartduan o, @Qﬁﬂa}%‘@%@?@ﬁ? QB%" de

i nhibitory si g.g%&g%{%aéo# g)]Bg uI ate T cell responses I son umrel .

1995. Sci ence h PRSPIECR PRy ahﬁ%@nanmtghlerduaﬁg priiriaby ﬁmﬁﬁurQTLM

than for CD28résPordek, t Med. 174, 561-569

and B7-1 and B7g2!( ha\'}’gﬂﬂg}éﬁg - \ShXC}'l s up%gulatgnglgt]ér i1 the cgurse oPan immune response,)
may be important in prolonging primary T cell responses or costimulating secondary T

cell responses (Bluestone. 1995. Immuniry. 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 JL-2 (Linsley, P.S., etal. 1991 J Exp. Med 173,721-730:

BT
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found to bind to distinct regions of the CTLA4 rml ecul e and have 3"»@!@%&2
kinetics of binding to CTLA4 (Linsley et al. 1994, Immunity. 1:79 new
mol ecul e r®04t18d5¥o CD28 and CTLA4, |1CCS, has been identi f|P€ET/U(5I-‘4M%3Ptf’ff et
al . 1999. Nature. 397:263; WD 98/38216), as_has its ligand, which is a new
B7 famly menber (Aicher A et al. (2000) 15-J. | mmunol . 164: 4689- 96; Mages
HW et al. (2000) Eur. J. Immunol. 30:1040-7; Brodie D. et al. (2000)
Curr.: Biol. 10im3388GBD.let alg1RR1 BtocaNatl (A@O0YciJUSH.nB,I6515-6 374 Jure5G-H.; et al.

Yoshi naga S. K al . 9) .Nat ur 02:827-32). If T cells are _on

sti mul atg ed thr gﬁét{ ‘rjrgaﬂ)’ —Aeébpgﬂsa’g\ﬂﬁt %@ut&r"’bdg%f"ﬁg”éﬂo@ﬂ%ﬁ Xaﬁ
costimul atory I r r. Itlng‘
- downmodul 2t o oy e T Ea e G A 32 PR B g E R O 8 b8is fl ngfefl

B7: CD28/ CTLA4 weststg de:lastandmppeetrhﬁmmwwgﬁbeleactdanﬁm(sBﬂnaétg.dFi Bt all, 1987 Bavglrd N

several in vivg nobdel systens. Bl ockade of this costinulat or%ﬂpat hway
results in ?heldevel-dpMetTloh4 apreaEdn bs SEUsH e neastive eaulatipm ohTicelheespanges

h
Lenachon D 3. VARGt 16480, Shiee27b. 9485 bRl oP CTEAY pal Bleptlig oy
(1992) Proc. Natdove Athilsltorysignalddwhilefaggfépatidi d0CTLA4Ih@5beet MM 1o prddide €t al .

( 1993) Proc. Natl. Acad Sci USA 90, 6586 6590; Boussiotis, V., et al.
(1993) J. Exp. mlvé&mlsr@a'Slthgedwssgulateawﬁrg@pyseSé&Bwe@smd)WmW 1895.87

negative muring. r1neh,6¢ the@*’%ﬁ?elcmeg ﬁ%\Je atrﬁgfleqta @q@r}ﬁcgfﬂ,ﬁg IF%U':@? Ebos

acconpani ed by tunor réjéction an g pr

cha| I enge (GhefLinsley, P&, eakl., (%%Exﬁw&d 114, SE095H9) adDB7- 1 EaMBTENFave Be&n  and
Al lison, J.P. 30 1993) Sci ence 259, 368-370: Baskar, S., et al. ( 1993)

Prod. Natl. Acasnd wchind todistgeg vegions of T @ molerole ang/hpve-differengkinetics of
PCT/ USUt ) / 232 f ti
) ﬁnéﬁgg{ tTL}QﬁP%sfgytet aF‘i‘?ézP u} n;un 9 795resgng»sv ﬁ(:él(fler % e(glntg es

pat hways of fers gr o stimil a supp

in humans. Sun@BRy and Ctrba4j JO®S Hiad Bedn lﬁmxmﬁqs&anbfﬂewemg9owatu$e baseds, wo
| east in part,_on the dlscovery of novel nuclejc acid nolecules and

pol ypepti des eTRRPAA)BY havitniigand) which ixa pevrbi demils@ember crickat A ¢ Wef2908) as
the B7-4 fagily pL6bR1 668868800 N@ @f{xﬁéz A/”?OBGEE?“B'}%%FPQOHB%%“é.fo%i%
| ce ynp

of professional antigen present’in nonocyt
‘dendritic cellB, etlaar@@)(])ﬂuncdizbls)o amﬁGpLingN ant. gmopf dmenmbhy64.e643s7;(e. g. ,

ker ati nocyt es, endot h 0 a S i obI ast s,

ol i goderi dr ocyY &8N g?: fz @@&’FEM 8?%%2} a(tftr l%ﬁf&PBlry ssimulaier thepusy
anti bodi es Vm'tﬁ@ﬂc%ﬂ‘?&!&b%? @Yhd@?&@fv%gaﬁ)ﬁdrt:o’?\@ﬁdosﬁﬁuﬁto@?%lﬁp{ﬂdfhgssbec-gm% Br-4
nucl eic acid and pol ypepti ‘de nol ecul es of the present Invention are useful,

e.g., in nmodulzemresgonsies, arergiceor depondieng iAcdovmdiodglation ¢fithe imemaspestonst.hi s
i nvention ovi des 4.sol at ed nu ul es ncodi B7- 4

pol ypept i dg{s) WeT]Te TPOHENG égea§7 M/%gréﬂst"é" ﬂf’rtyaPSr]g"aé’g’aﬁpf%rs or
hybri di zati on d):rnmgﬁatéa)rn 46 ad@iesveRNinfivdBhodel 8P&OHL Bl oBkie @ thigcCi ds. I n
one )anbodl nment, a B7-4 nucleic acid nolecule of the invention is at | east

50% ) 55% 60% CosEmlargypathey reuis irgholegiopmes of ar@es snecifisitelerapenini roatinet o
S ucheot | SRTNG (e gl bl 15 A bEBORLPL USCPEL LR . ..
et al. (1992) Science. 257, 789-792, Turka L.A., etal. (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) Cell 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-



In a preferred enbodi ment, the isolated nucleic acid nolecul e i ncl udesMihé4
nucl eoti de sequence shown SEQ ID NO. 1 or 3, or a conplenent thereof. In

anot her pmved errissh enbodi ment, an isolated nucleic acid nol BEUVENEB2Yhe

i nvention encodes the am no acid sequence of a B7-4 pol ypeptide. 25 Anot her
enbodi nent of the invention features nuclei¢-acid nol ecul es, preferably the
B7-4 nucleic acid nol ecules, which specifically detect the B7-4 nucleic

aci d nol ecul e$6pe).al harefdre, march@aicoracfithe pwitienuitesy mtiomyis pffersqneat phenial-td

pol ypepti des. For, exanple, in one enbodi nent, such a nucleic acid nol ecule
is at |east 26UMHE OSUPDEESS HPEHUNG EPORSERHIN MIRANS300, 350, 400, 450, 500,
550, 600, 6S0, 700, 750, or 800 nucleotides in 30 |length and hybridi zes
under stringent conditions to a nucleic acid nolecule conprising the

nucl eoti de secuanoensdibthe InverBkk@ | D NO 1 or 3, or a conpl enent thereof. 2
3 MAR 20Q4 1~1~0111/1-1~~G -4 PCT/USI11)12325G I n other preferred .
embodi ment st he nUdEreseacinYeninnds hased i desgeia partnen thesliscovesy efingyehgucleic
allelic variant.: - ' LN .the ei c .aci

ol ccul o nybr i ng R ik AL ARG R ELALR U AU SEP R |
or 3 under st e the B4 FAndins . Profefiea B4 mndaks IMideQhtipéiR dnNEaLfRE of
provi des an isolated nucleic acid nolecule which is antisense to a B7-4

nucl ei ¢ aci d rppfessiqnal artigen presgatingoeilade-g+ Bdnerpbocysespmoroqytgs) éindritic cells,

nol ecul e. Anot . nvent | royij,des vect or conpri s

574 nuci ef o derR T aat 8 filE AEE Wl BRI R ARG Ehe LR e R
reconbi nanto explressdspNbiedidsel oliddteddtoayted) n@stiRQOT BN brolifd &t d MM a0

provi des a host cell containing a vector_of the invention. The invention

al so provi des bQuagbhartibesiespyivetacagniae Bdmepaises, a4, apti B aibpdigs. Fhe B7-4

pol ypepti de, I i i SULL i host. cel | LA
manmal i an hos'?])Cl gg#l atcgt%:.rﬂzg%dsl%%ﬂgﬁ_ oﬁé%mli%s gﬁ]ﬁ%%ﬁ‘ lggisnlgl,o g%fe %Sﬁgﬂ’% efti on
cont ai ni ng a rmeedulhingahé iexpaersSp@ize.VAct@ding B hordenapect hkis pleyiiePpicdRiek S
produced. 15 Another aspect of this invention features isolated or
reconbi nant B7sAUaipdPysieiserifaacsridesinsedina 87-4 rolypeptidemh aeirval at nudleie afidol at ed
pol ypeptid i -] i I . o) .
rbodi ment > ¢ HE% el A s B el ey e TRbb S or R St M cpcogine |
a further enbouiclirdcjdst he i sol ated B7-4 pol ypeptide, is expressed on the
surface of a cell, .e.g., has a tr menbr ane, domai n. Ln a further

embodi ment, the i sdP83%a“%?a‘zpeﬁb|%€6P5§&*Cﬁ%&/§°1§°1369 t?‘f" nventifsisiatisestt i ng
the cytokine sgpt alhB0&s0, 7090l 558 £5% 008 shY 3RELr mGehdedticdifoa
anot her embodi nent, the i'sol ated B7-4 pol ypeptide is encoded by a nucleic
aci d nol ecul e aleonde seqnendedo i, dethesgurerersgtivif the nuglbetidti szeeengeldaeluding SEQent

hybri di zat 5@2&@?’lt‘if)ﬁ?jq’sé’é%%P’%PR%?elf?%‘,%r%?i d nol ecul e conprising the

nucl eoti de e
\, In a preferred embodiment, the isolated nucleic acid molecule includes the

) nucleotide sequence shown SEQ ID 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 hybridizes under stringent conditions to a nucleic acid molecule comprising

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



25 Anot her enbodi nent of the invention features an isol ated pol ypeptizd?eMAR 2004
preferably a B7-4 pol ypeptide, which is encoded by a nucleic acid nol ecule
havi ng a nwe gptdscle sequence at | east about 50% 55% 60% PEFWSOTRNG 75%
80% 85% 90% 95% 98%or nore identity to a nucl eotide sequence (e.g., to
the entire length of the nucleotide sequencé)- including SEQ 1D NO:1 or 3 or
a conpl enent thereof. 30 Anot her enbodi nent of the invention features an

i sol at ed pol ypept i dép ofHephiefetied niboBifnchtf) Heyepid sted moteicele encodepeodreallyy a
nucleic acid nolecule having a 2 3 MAR 2004 WO IIIII-t~ G-5

PCT/ USI | ( 1/ 232-eGumnng eltlicdarisatpiartvenantB1-é askypewsiiet Whgoip theoycleoesid65%

70% 75% 80% 85% 90%.95% 98%. 0r mgre .identity.t n ' cid
sequence (e.g. ,m(’?ffug%léybé’r‘?ﬁeflo f BYYER ag'a mejecl Whg}/‘éﬁ?‘éﬂ%gg@eﬁ)&é@'! Red dedeng
SEQ 1D NO: 2 or ¢fhinodhi Qnhiftgetion further features an isolated B7-4

pol ypeptide which'is encoded by a nucleic acid nolecul e having a nucl eoti de
sequence whisch hybr iAdiotles emhddimest of thgenventigropriodlideaan solatedmdtleicoesd moleaule

nucl eic acid nol ecul e conpri si t he nucl eot| de sequence,of SEQ I 1 or
3, or a conpl er\’éﬁé‘ ‘Fﬁé?‘@&?‘?‘O'Phlgg'ﬁd’l“ﬁ]ﬁéﬁ“fqej‘é’gleﬁ?]et‘h%" £ SeUiRg S'i’ﬂ@e‘ﬁjt%i‘%ﬁ%an
be operatively | ipked;d QoRcoN-B7 4 polypeptide (e.g., heterol ogous am no
aci d sequences) to form?u5| on proteins. The 10 invention further features

anti bodi es, such as Artet khspeat ofahe pokyédnoprabidend vénoaticesprisingta Bpéoidleicabidy
bi nd pol ypepti des of the inventiaon, preferably B7-4 pol ypeptides. In

addi t1on, the BRIl sprnaEbodanets, thn Yo it gmBBet FEPsEIgD LT de,
can be incoyporghed érﬁ‘%@”r’ﬂ@rﬂf {}‘i@'ﬁé@li%ﬁbr&%@‘a%gc?ﬂ%ondMﬂhﬁgrh WRidrenale! ¥

i ncf ude pharmaceutically accepta riers. 1 n anot her aspect, the
present i nvent iigvenfionyIdemventivatdisadprb videdz tettod fgr producprgespalypeptiflie, pré&éralhly

nucl eic acid nol ecul e or polypeptide.in a %ilqc))ﬁlmggi cal sanple by contacting

the bi ol ogical adafrfiPalxEeRfeaby GYBHINEdRAABY ke pigell e ymametaliap
acid mol ecul e %stp&h_ysggmé éjﬁ)ﬁl’r\ﬁﬂaﬁﬁ%rﬁah@n PEIE S fHeSnRhtign gt?n;ﬂnglg%l eic acid

nol ecul e or pol ypepti I's detected I n the biological sanp I n anot her
aspect, the prasamtbihantergresionpreotordesh thanthelpotypeptidedeprducadg t he presence

of B7-4 actjvity in a bjol ogic sanpl e by contact] t he bi ol ogi cal sanple
with an ageht capabl”é"cﬁllf“’r LRt thig "éYF“f’ﬂ‘él'e@&ersr'S%lF{eg_%f EFCB’SB_V'S@%'&
activity such thaebfifestih@ pRAGEs. ¥ ohdemBIditheO theNSathtedlBolasdptie tiy aiheman or
detected in the biological sanple. In another aspect; the invention

provi des a net rodrifedd 7-debipeptideg rByet angthenambpsimpentdbe isetatad B4 pelrpentideriga

tacti | | e,.0f ' 7 4. ' bt . that
oot a5 SRR B Bhe FED Ry BBy AR b egian s (o
nodul ated. | n on@reasdaash (R Rrfact BLa @B RIg. i HAB b Miahsmébréneddmaint y. | n anot her

enbodi nent, the agent stinulates B7-4 activity. |In one, enbodi nent, the
agent is an2@nti bodylnEfarthggieppodimenaitag &B!agﬁds%%é iPPly@stidg plays agolgim 4

R e e i T

B7-4)nRNA. | n yahbatiathethe ésotuoed BBAtpoltpeptidegisehcdded Ay a nficldic Al rRgiedule
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 molecule having a



nucl eic acid nol ecul e having a nucl eoti de sequence that is antisense 1 & MAR Q004
coding strand of a B7-4 nRNA or a B7-4 gene. |In one enbodi nent, the nethods
of the presgemt/1#xi¢enti on are used to treat a subject havi n§CHUSHNEBETer
(characterized by aberrant B7-4 pol ypeptide or nucleic acid 5 expression or
activity) or a condition that woul d benefit5from nodul ati on, either up or
downnodul ation, of a B7-4 nolecule by adm nistering an agent which is a

B7-4 nodul at omutleotideesegudticeat leastabomes 00HI5GeH, BN, 65V @0R( 79%euby) 89005 a
B7-4 pol ypeptide. |n another enbodinent the B:7-4 nodulator is a B7-4
nucl ei ¢ aci d BMedéieor mrgﬂéﬁmatué@ pe AMEIRASH] eaHence(ns., Brthe enbrgdenativef the a

pepti de, peptida ot he I ule. In a preferred
enbodi nment , thag‘g% Cdraedrueg%gumd J“P% §E§ @Jggbe r‘gnt B7-4 pol ypepti de or
nucl ei ¢ aci d expr esgiPnvemioAful hEILEAuRY 8h @&dﬂécﬁBVﬂl? olyPepG@Which MerfcBddd bl
woul d benefit from nodul ati on of a B7-4 activit ﬁr esent invention

al so provi des anuglexgarad motecnledwying@rncltetids $e,q|unrgcetwfeclp eyathizes updersbingante of
a genetic al tg}%tl on. char st ,one o

b t 15
modi 11 cat i on g OHIEAISRnRiog: ik Bualti Btic i B s B iR e durauick e quehce
m s-regul ati Orbf‘SfE% Ngﬁf‘@rB ang &Hdle)méh'@ﬁ’fe?é%ﬂt post-translational
nodi fi cation of a pol ypeptide, wherein a wild-type formof the gene

encodes a pol ypept i The pmiﬁphptadﬁbf&earrtseui inyentiom @n(btbpcraasngd:mketd"te ainouddit-i on
provi des arret for %ntl |E)%aconﬁ dthat g} foor rmdula,f.es t he
activity of a &Pe,aaﬂs ologp §asgarears) i oy BooRPRESER The

i ndi cat or ‘P@”ﬂﬂ&énﬁxbﬁ’%rﬂﬁmahﬁw&tﬁoﬁé 4uBPhyRERAISRI Braﬂ/de&onEJ affigiflds Vihhy -
respectively, contacting the indicator conposition wth a test compound,

and Jdet er ni ni rgetifieallyftind polppertides ofatbe inventperupefemblBB %44 potyipeptides.i In t he

i ndi cat or conpos ition ntif co und at. nod the activity of
a B?-4 pol ypef® ﬁ’é’" ‘Ihﬁthn%Pﬁépepé’éﬁ%&g r’q?ﬁtgg‘icﬁ]b/yeﬁctl'iVSﬁOgé’F?téqseﬁ cap ke onhuran
transgenic am,ﬂ@d Grateti iab gﬁ&ma%w&ap@dduﬁasﬁ%gywmh 8ptidraN$ Geigieencodi ng a
B7-4 nmenber pol ypeptl de. Brief Description of [ﬁawl ngs Figure | depicts

t he nucl eot i dep@e‘qafen'@@“eraewmb@wmﬁmn secreted B7-4, B7 4S (set forth as

SEQ | D NO 30 F| ur tsth . nuc eotlde sequence, e a human
B7-4, B7-4 (set ¢ dp b fetas iR ER b e £ AT v BAEANE DU

Fi gure 3 depi C;erSehbaaofaaan n@@led: aimeneﬁe of phllyﬁmxdsi’n 4Bidisgtal fs@rhblb bgs SEQ
'D contacting the biological sample with an agent capable of detecting a B7-4 nucleic acid
molecule or polypeptide such that the presence of a B7-4 nucleic acid molecule or
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 sample.
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
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cont ent o R eh A T corp P 0 Herlen by et oot meaigogharom of

ornedifieationor gmapcmm‘ lacgene axmodm@tal E’Z‘-H';}%iiypeptiuc; (i1) mis-regulation of

the gene; and (iii) aberrant post-translational modification of a B7-4 polypeptide,

t he |nven

wherein a wild-type form of the gene encodes a polypeptide with a B7-4 activity.

In another aspect the invention provides a method for identifying a

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-
48 (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 NO:3),
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preferably human B7-4 nol ecul es, which were'identified based on am nd aMAR2004
sequence honology to the B7 proteins. (Such famlies are described bel ow).
IS B7-4 Nucleic Acid and Pol ypeptide Ml ecules I n one enbodi nent, the

i sol ated nucleic acid nol ecul es of the present invention encode eukaryotic
protein B7-4 polypeptides. The B7-4 faniry7bf nol ecul es share a nunber of
conserved regions,_ including signal domains, |gV donmains and the |gC 20

domai ns. These refisyrs3 derictsheramigo soideeqeance 9 hemireB7 dSrtadt fierandS E@éDar t

ol drng. pat t SR TR RE GERRCY. b0 S S B AL GRS Sancut o of
two j 3 sheets, eaElguehdeérsitts g @iinantidpag@@ncebs hidnst Baads (ef foprhldd SE) ny
acids with E}gnserv_ed di sul fi.de bond between the two sheets in nost, but

not all, dondFr® arddtugiaiasiticssignal;lgV, a8 andignsmembienerandeiopasmindomainse
f : - i.t hi
o BT, o R BTN R BT RO B 19

superfamly. O her "1gC n ot her Sets.
share sequend®:W8tterns and are called V set domains. |1gV domains are

| onger than C dongi ns d.form an addi.tional ir of ~i strands. Two_novel
human B7-4 nol ecu @é‘%@?@l?‘ﬁéﬂﬁ%@ﬁ%a@d@ﬁ%ﬂe%? gf‘i“é‘”ﬁe Ravideehfpyh 89SBRADY ri ng
B7-4 sol ubl eNpel ypeptide, i.e., having a short hydrophilic domain and no

2 3 MAR 2004 WO Q1/ I -1~afi -9 PCT/USi )0/ 232s( transnmenbrane domain, and is
referred to her ei higae Biepiss pg Albgrmeént oSHE humanGng mur@ed F 6 amincsacad

cel | - assggi ageagg&ggypepti de, i.e., having a transnenbrane and cytopl asmc

domain, referred to herein as 87-4M (shown in SEQ ID NO:4). B7-4 proteins

conprise a si gnal Figespieiiivetratasnthe aesultg ¥f HADSi anaBisid ofBindgfg ¢ Cloreg e TiThS
si gnal sequence 4)f SEP I%) Elg:%%iﬁs s%own fromam no acids 1-18. The signal
sequence of EECY f?"l‘xiﬁ’._hg (PO aP? W%E&ﬁc‘%‘ﬁi no acids 1-18. The IgV
domai n of SEQ I D NQuze 9 SushausiheremhaPats AalyiR &fw:ﬂﬁng}gn%%na ddae 1oV

domain of SEQ ID NO:4 is shown from about am'™no acids 34. The 1gC
domai n of SBEQ@Bhisfusion prajeinhy B1-dM-aansfactedE @S celds. ds 135- 227 and the 1gC

domai n of < SEQ | D NJ: 4 1:S:ii 1 .N@.act ds 135:227 The .
hydr ophi FIS c tail %l%u{%hfe@l@grﬁ %%%spﬁﬁge%%@gs%b@% 0&0%3/‘1,?%%Isa151h]%3 :
hydr ophi | i ¢ drsibodieh onB 74MoradsfeatedBONoellsci d 228-245. The B7-4 pol ypepti de
exenplified in SEQ ID NO..4 ¢ S a trans r%;ae onuli hown from
about ani no aci ds” 235 S’QUf)tfa?"Sr?‘ébaﬁ@ﬁlﬁ?lif 'é‘ﬂﬁﬁ'gt ‘Y‘E\bpg's“g?ébagﬁ% n shown
from about agdstimuiié Bsel peblABAtien. SEQ | D NO: 4.

Figure 12 illustrates that COS cells transfected with a B7-4M (292) can

20  costimulate T cell proliferation.
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15 Murine B7-4 nolecul es were also identified. The murine cDNA sequencé Ji MAR 2004
presented in Figure 5 and the murine B7-4 am no acid sequence is presented

in Figure 80 MHeSHresent invention al so pertains to these mMOT/vRIBTSE

nol ecul es. Various aspects of the invention are described in further detail

in the follow ng subsections: 20 n |I. Defi &7 ons As used herei n, the term
“costinulate” with reference to activated T cells includes the ability of a
nol ecul e to pr BetailedDessriptign of tlre Invertion r ecept or nmedi at ed, signal that

i nduces proliferation or. .effector function, e. cytoki ne secretion, in a
Tcel| 25 that has PBeetyehtcisPreutqusly ShaptsPzFtbR: Ibepcxiegistvetiop aghisens,

| nteraction wi tfy anyiigm BT.2AnBRIHCLARAUNIE HALLLulRY SR 2R RO THIAL QY
signal can prevent the induction of unresponsiveness to antigen, anergy, or
cell death in {he, B edklmomgteBHeddmuicotsdlis N augdrhancelés, Rerathatyrs) enduihekal

whi ch conprise %3[ fam |y of .no] ecul es havi ng )e%ai n conserved structural

C
and functi onal “HEaptiFsytessiikroblasts, obigodendraayips) which cpermilatergealls: Theerpsest ei n

and nucl ei ¢ aci j j 1Sl r nore
oot oi ns. o nusl & B (e ALk bR B RsdhbiH0g b RO syl 8

WO ) 1/) . S~; C - ha@irPGTB 7-3 Jlol pp 2B Shhic weretisolaed Goneleratimbcy®tnd placghtd) @DINzQ
sufficient am ﬂg aci d (ﬁr nl}llcl eoti de sequence honol ogy as defined herein.
Such fam |y meMBEES @a%WhiehcasmulpieyT eallsndhe abHity of 4 §7‘6GX9MHCPW tgrfastyaviae
fromeither th [ .16 | €S oF I: n
contain a fi rstga%?ag{de?ﬁelg%"fahg%ng%ﬁqgﬁﬁgggﬁggg tgge}\ﬁ?&%gmgfﬁg%f{)%s’é %r?c%?l’ MURE
prot ei ns oflthudestribedin B 96/M 0% 5t @rUBPAtest /58006, terbatehtsMbidhgies of

non- human origin. Menbers of a faml|ly may al so have common functi onal
chariact eri st i c4NCOTPRIRS hareiyeielfresedescri bed herein are nmenbers of the B7
fam |y of nol ecul es .o the,dQffnt §?th];€]:qmejn ion ?Jaturgﬁ?BﬁBln%gllélc id @dle EQ herein
i ncludes costinulatory nol ecules that share sequence honol ogy w B?

pol ypepti des, e@referabiy liumaBB7-4 n8Pecd]es BYhidh (eecidgmifredbakad drh@nih6 aaidtskdpatye
BB-1 ), and/or B7-4. For e le, h n_B?-1 and B?-2 share approxi mately
26% ani no aci d "SEQIREYJe ‘}i‘edéﬁﬂ)of?“%gﬂgb@ﬁﬁ]é?s eg CHBEd bdovBL AST progr am at
NCBI ,y wityx the default paraneters (Blosunt2 matrix with gap penalties set
at existence 11 and extension 1 (See http://ww. ncbi.nl mnih.gov)).
Preferred B7 pdZpblucletescidrand Ealyatpitisedlolpeuwdes di ng costinmul ation to

activated T I S cells to tEe .eby i.nduce ﬁ-{ C(?I.I r,ol ilfeliatif n and/ or )
cyt oki ne secretion P °Bf €7 ?fg%e R g’étf | %lfiagqu e s Ict)l'ée,prés.e@t. INVEHHEeR
present in sol kht&ief@kmyofts iotdin Bd-%niﬁgiihés. TBEB@L4STainfG o AR 1B led shdpd a2

and B7-4 and sol uble fragnents or derivatives thereof. [n one enbodi nent,
B7 fami |y menbewsbst aticanseremd wgiongingudingsignal sesiads, g idpmeingandithedaCi mune

cell's and haye 6 APIHIL:chBnk DBl 1 W pd AHAPmEREL ABHBl 80 a8 ar

recognized. These domains correspond to structural units that have distinct folding

) , patterns called Ig folds. Ig 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 C1-set
within the Ig superfamily. Other IgC 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



20 imune cells. In addition, preferred B? famly nenbers are bound b}SMAR 1004
anti bodi es generated agai nst one or nore other B7 famly nenbers, for

exanpl e, the antsssBB 1 anti body recogni zes B?-4 nol ecul es. PAI/U¥EP2Mer ei n,

the term"activity" with respect to a B?-4 pol ypeptide includes 25

activities which are inherent in the struct®re of a B?-4 protein. The term
"activity" includes the ability to costinulate activated T cells and i nduce
proliferation aahh@mbritoldnin $0aelefead 1d ReraiddistB 04S (dhben gAY TACNOVI) y"
includes the ability of a B?-4 polypeptide to bind its natural |igand. As
used herein, aOha&ermur ild opllesssratédnpypspddesi e haviog AblapsAnebraes dsCHQPlEMIRNA

30 or DNA nol equl e havi ng, a nucl eqtd sequen urs in nature
(e.qg., _encodesg%f“ﬁ'ét {f:’l e%?&@?%ﬁs?é"ﬂ;_(ﬁh nﬁg%% LT
P~Tnsooi 23z~r> As uped &%E&ﬁsrbonﬁgisé' ABEhAWGRRc) Ul 8h TR abHaif GRBhIEC

a
nucl eoti de sequence which is conmplenentary to a "sense" nucleic acid
encodi ng a pr otienain. &hg signabsegierenf SEQ IDN@fi6s shaimostansneacfls &-18. The

doubl e- st randed cDNA nol ecul e, caqonplenentary to, an nRNA sequepce, o
conpl ement ary figngliseaveas H@S%ergﬁ‘(r&gﬁf‘s Og‘@%?m BP%&‘@B}‘H‘? ﬁ?j&%?‘)'?gn%aﬁiggense
nucl ei ¢ acid Cagmt}%%rfgggg@fzwﬂ.z {OshBwi %ﬁfaawpmn% Rfdsd1 9054 4308e NV BbMaint he

term "codi ng region" rs to regions of a nucl eotide sequence conprising
codons whi ch abeSEQdDsiNat4ed showo framiaboutaamido rads 984, Thelg€adorbdie of BE@ID

Cranshat o | n OCRH RHCRE B b amm scitsd 38220 A08 otely P ATogS SRQYD NG 4AE
used her e g t 0g 2B MBE! Bhino bBLET 55597 ATUEIRARC o Bl Pk 8 EARARE O

transporting ano nucl el ¢ aci h 1t "has been | nked. One type of

vectlor i s a "pRaEgniBNO:Mbapriseshduydropliliataii showhdroml ebdit @emsrtor awndi228-DNA Theop

into which additional DNA segnents, . l.igat ed. , Anot her type of vector
is a viral vectBdré PolBERSdA eéﬁﬂ?'ﬂé‘"&dgs%@ﬁ& T§@g ROSTRH UBRSTHS ?‘éed‘gci'm’B t he

viral genorne. #\iﬁm | & SHQ AYNADATRYS o5 RBlaskid dfRaihn a
host cell into" icﬁbﬂ%sﬁg%§if)%%@ggﬁggg% (e%Q, bact eri alc&vgct ors havli ng a

bacterial ori gishowd froepdbooadrhion aaidd 2&R2 FoefeSEQEPHD4an vectors). O her

vectors (e.g., non-e.pis I | i an vectors re inteqr into the
genone of ahost ceﬁﬂurﬁﬁwﬁmﬁ%ﬂe&alf%@ mff%]eé{i hﬁ?tm%%%lcglﬁgaeqlﬁg?eelﬁy are
replicated al ongshitdid PgukoSindd8OMEne NPI4GRYIBS acid@EdiRhbe ¥ PFdsontad af Bigure 6.
capable of directing the 20 expression of genes to which they are

operativel y |i ffedressutchvergionaiss parans teftgse awring Byef iofeclés r econbi nant

expression vectors" or.sinply " r.ess). o ral, j on
vectors of utiIit)/iQ%qﬁga%%ﬁ%ﬁgﬁﬁgﬂﬂﬁﬁﬁégﬁ%?g%@é§%PE&€¢?§%E?ﬁkfﬁg&ngﬁﬁ%f
pl asm ds. |In thghpegsent specification, "plasm d" and "vector"” may be used
i nterchangeably as the plasmd is the nost commonly used form of vector

However,
[ [. 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, whici 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



2~ the invention is intended to include such other fornms of expressi 0%3 MAR 2004
vectors, s sydral vectors (e.g., replication defective Lyuses,
adenovi rus@%ﬁd‘%ﬂeno- associ ated viruses), which serve equ?é@hgﬁﬁ'ﬁ
functions. As used herein, the term"host €&0}" is intended to refer to a

cell into which a nucleic acid of the invention, such as a reconbi nant
expressi on vectpict@hl ddiRaih by §UtifaRd ha3fhdFriBeR khinb Lo " host
cell" and "reconbi nant host cell" are ué;ed 1i nt erclhar?ge;bgﬁgdﬁ%;%i%ﬁeﬁ?e

shoul d be undehemologyahdefisadctertinr fechrfafélly mohbontan beondurally oPnon-MRaRP04
W~ 1)1/1.~S~G __ 12 g%l UFSR(FI%%/ZB%%&parti cul ar subject cell but to the
progeny or pot 84T Hloge m githan the segel or difiergpispeciey. tFarexampiesd emilyons
may occur in suGCeeHing 19 ' : ' r tion or envirpnmental
i nf | uences, such progeny i ysﬁglltarh?ﬁn 38%91 g%&?@éaﬁgﬁ%gld’s?’S“tRﬁ%‘%’éPtﬁW"%I l

but are stibl onmgihwdetemativily, daheomsiap@nloguee of Bh@fanis®gn Nle@ivers A5 used
herein, a "trapsgenic a]ni mal " refers to a non-human animal, preferably a
manmal , nore prRETRTRBY 959 havs cammom fuprtienal sharagierisisse dhe Biet melebwenf t he

ani mal include : Jtransgene” refers to enpys DNA
whi ch i s i nt eqrraerd AASREREmenbaR of B R R esiFe e e Pn B BRE o

ani mal devel opSBanmlemleshas esedihefein cludes GRAMESy holeculBUHARhARIRlencd OF
exanpl e directing the expression of an 10 encoded gene product in one or

nore cel | typeRomelogy 437 polypeniides, sigsqeitlh B7dnBied. B7AE reengnizeé beite, a

"honol ogousyre ' 1N narefers t type tr i ¢ non-human
ani mal , prZ? er%@hg%% %hg? & pF‘r%é ’éra%?yh%?%ﬁés'é,m?%%%%ﬁ approximately
endogenous genzMamibeedid abduzhedidomith oreh 0gRBsrel @§iﬂ§fmef1@£k91l" ph?‘gfrél}ﬁ%m&:??
endogenous gene. and an exogenous DNA nol ecul e introduced into a cell of the

ani mal, 15 e. gVithahe dsipiypiirmetces (BlaspmoR anasiix waith gap pepaltiessetieneaistepeoe hi arcf
the animal . As I Rarwrd . protein" refers to a protein that
al T’gé%goe@?g%eomgr p §](‘?i)'?nthg?’q“}‘g‘)'éﬁ')u'l ar

i's substanti roteins, c material and cul ture

medi um when i sol at eBrefarmh B2pdlgpeptidey 06 ugreadldf prebompicoanhul v basiviiGUes,
or chem cal _pr e?ur 58{,35 orm‘gt her cheni cals when chenically synthesized. 20

As used herei ncel iR theesteninduge; hesdproliferatinp apdlercytekipp escartioniomefimbiiotaul i n
ol ecul es and {ATHANRAIE! LN A0k ] Wheh BiekbRF ALl TR OB ABML e dBligou! oS-

i. e. , nolecules that contain anh anti nding site Ich bi'nds

(i munor eact s memb¥rsanclade BgdnB72uehd 89-Fald shabl&(ragimeis br dagivanites xhesedigle
chain anti bodi es, scFv, Fd r gt her fragnent Preferably, antibodies of
the invention PSR RISWEERY @ﬁmﬁweg’%’éﬁ’ﬁ Oa‘ETIyA%BCQ%%éFbﬁcwd/V_OE}EY B7-4
mol ecul es. Theli§HEESn HRAAE LONMAnddBd ROLbSSy 1ARAbIIR IR @@thingu%io%‘#y
conposition”, as used herein, refer to a population of antibody nolecul es

that contai?R oWtypummeellspeci es of an antigen binding site capabl e of

i mmunoreacting with; a rticul.ar jtope of an antigen whereas the term
"pol,ycl onal anti bod%nea}sd%ﬂéor?dpr'eg%'feﬁ?’oﬁg’l%ya{ﬂ?m%edﬁﬁre@(?ﬂﬁ‘gg?' £t ’eﬁé?’&m‘f‘g a
popul ation of adatisbesyorabeuihe B7famtly 3nesend, Forexamipld, Me@n8NSSi £%ib0k

anti gen binding sites capable of interacting with a particul ar Z SYMAI L
cuua C V' O i) tIerognizgs-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 molecule having a nucleotide sequence that occurs in nature (e.g., encodes a

natural protein).



L . . 2004
13_ antigen. A npnoclonal antibody conpositions th_usht\;llﬁ! CﬁJ : %/ di spl aw;MAR
in bi nay fifgnity for a particular antigen wt ic )
iSIrnr]rglrlgreact‘;/@g)lé‘g‘J'TgUSi ?/i )i232~fi There is a known and defi nPE®USI0/23256 I
correspondence between the ami no acid sequenge 10 | 15 20 of a particu gr
protein and the nucl eotide sequences that can code for the protein, as

f i i i known and
' by the genetAsusadreisaWanilehQWhclbi-KeW S&,Lthere is .
SZH Rﬂje Zorr:sgo_ndencg between t he Rucl aof |E§e secqﬁfé)ﬁléees ppuc Oﬁa?ﬁ‘i%‘ﬁp%ﬁr

nucl ei ¢ aci d noVe€uiEcommdernéngarynd mésmsé"&@ﬁ@ﬁ@@ne@&ﬁ%@%o@bﬁ, %Eat nucl ei ¢

acid nol ecul e, efined b GENETI i'ne (Al a,

Righy
t he, tic_ code. _
A) Ar gi ni ne (Ar g, ﬁh@%i{ﬁ%é‘?ﬁ@C@ﬁ@gggﬁj%&ﬁa?qu&e-wmdectmmy@angh ne ((Qll_ﬁs,s)
I LG R LR L AR Ok
e, : _ ) _
M) Phenyl al an neA Py Fmciiissé Ficker, Besh AFdoBRl barAd BLERT G Hla

tophan (Trp, Tyrosine (Tyr, Y)Valine (' Te'rmnatlo .
;) E%P( gﬁd? G(CA poogs ‘éﬁ%ﬁﬂ@@?lm@{m Roding@egion' OBErs BGERiofiBr A\BleoAE GAC,

CrA CTC, |Cra,  cper s R e et o pikestid covepotereaote

EFECnont OB)g FEGTNA : , TAT, GTA, . GTC,
GTG G T Tan TAG TOA 35 90 e o e ant eaepice st enec Bl &y ot e
genetic code i &% §te‘-fl_é’1ﬂ%ﬁ’€}éﬂ?c%?§ds\mgﬁ éband ¥ ontrarsktedoégibhy. ami no aci ds used

i : ing. nucl eotide triplet my be enpl oyed
E iOI lrrEI;;a r g'[ gﬁtz(l)e:igz{/e;r?&%ﬁéedr@é}gg’e egeq-%'u BEPT cﬁeFeEﬁ tIofaenr“éir"?t‘: ifcmelseilg sapadigiehces

. e ) . = A
_code for atghsponingrnnthensicleis g6l @nGRichPUER RUCHARN! B SHAUSNCES, &r
ggxs»icder ed funp?fon |1y .equival ent since they result inthe prgd'ﬁ%tpﬂfr? of

' 4 e

the same anino P'agm s lo.axiguiar doubls s @amied /DOGA JdohLRB@A0Hich dddiashdl

i 1 i i transl ate sone
sequence in al DNA G SEm AP HAYAD £l L8N organi sne nma _
seguences more efficiently ﬂzua%t%]ey 8B vRs ) .e“%‘rsédi?’éil}’e%w{bﬁféﬁal ly, a

met hyl at ed var additionsf DN sagimeersanayly ligatell A WBYirRGeh O dCkRaiR VOIS Lre
nucl eoti de 1§qua%ggf%'of§gt%rr1]omous 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
along with the host genome. Moreover, certain vectors are capable of directing the
20  expression of genes to which they are operatively linked. Such vectors are referred to
herein as "recombinant expression vectors” or simply "expression vectors". In general,
‘ 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., replicétion defective retroviruses, adenoviruses and adeno-éssociated
viruses), which serve equivalent functions.
As used herein, the term "host cell" is intended to refer to a cell into which a
nucleic acid of the invention, such as a recombinant expression vector of the invention,

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

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



met hyl ati ons do not affect the coding relationship between the 25 MAR 2004
trinucl eotide codon and 5 the corresponding amno acid. In view of the

f or egoi ng, Mh¥E/HR¥l eot i de sequence of a DNA or RNA nol ecul eP€BHIMNE3T6r a
B7-4 pol ypeptide of the invention (or any pqrti on thereof) can be use to
derive the B7-4 amino acid sequence, usingt ﬁe’ genetic code to transl ate
the DNA or RNA nol ecule into an am no acid sequence. Likew se, for any

B7- 4- ami no aci 216UkEsyRiers ecll bt ipdhppIRaERGOTRAtHI Prgemeeflsenic @ selt. hAecaosen

encode B7-4 pr [ : fromthe.genetic. code (which, because of
its redu pdancy?gﬁlﬁp&%m%ﬁggse%f’t% ?%Trén ﬁlﬂlcccf:%q”gg ﬁ%r?eaatéogﬁg‘é%é’e"étl}‘FrdP“‘&HQ“ i ven
am no aci d seqesviestimenla) i$lueAE&S Bdh proferBNHARot dinsSab08LaenEl &l ihe P;.rex‘?t cBif - 4
nucl eoti de sequence shoul d be considered to ‘al so i ncl ude descri ptfon and/ or
di scl osure of PHergsiH#chuded vtunthecsopneliie terimastused reineot i de | 5
sequence. Si5m' larly, Sdess‘gﬁi gii on._and/ ar djniag'l osure of a )37-4 am no acid
sequence herein shodPd Be dolsf dEHEECYE ama)” Fehers (g nepsbisprmbanival, ardoraply a
di scl osure of akhAssioR! feRHMIL RGeS I no
aci d sequence. Il. Isol at‘ggl NUC] el ¢ ACi g%@%ﬁe@%ﬁsgg&%ﬁ@%ﬁ?é %ﬁmt%ﬂle
i nvention pert schisles o "Iransganedd Tiedtrei Uransgehemdfecud esogehals NS adeHBE- 4
proteins or biol o%i cgl.l % active parti ﬁr}s thereof, as well as nucleic acid
fragments suff iUFEREIY '}Efs%@“ﬁg’eﬁﬁﬁrcie iR Whie by ERnsgent animahdevelpps and which
B7-4-encodi ng py4KAigE & BE b nEod 5 Hﬁl\;ﬁ\ ) gl%lg - or _use as. PCR
prinmers for the ar;pl i f‘i cgti on orh%untﬁgutr??ml 0 f%? rﬁ}%%;&@hggfeﬁ% ¢ 'ﬂPfe@.
As used herldi nengdded gemerproduset iredme @ohore25!l nydes ontissues 6f thatramgesic tinanc! ude
DNA nol ecul es (e.g.,, C or. geponm ¢ DNA) and RNA npl ecul es (e.g., nRNA)
and )anal ogs of the ﬁﬁ&[gg‘lﬁ‘w @Qﬁfé?@?%%l’sds‘f%gmﬂwaémal defeshig piyre offhe
nucl ei ¢ aci d NMpaRGhR fofhulfnShEAISpile: opl -
preferably is doﬁ%‘ée-st rarl:ded DNA. }?An 'F?dgglgg?agﬁ ,,Qlﬁﬁ%}eﬁgr%feé%?}ﬁ?%gr;%cm ‘é’hllcg
one whi ch is sépandngedoysrasne basheeen alieded by hdtokagots nebmbinadsn bhivedn the e
present in the natural source of the nucleic acid, Faor exanple, with
Shechils S4PR & u} Troer IR NG molac s dhereBiod sl odthtomiseth es

regards to geno

Z 3 MAR 2004 \\@gi, b/ehnbnmmie cell@tﬁ%{i%gﬁgj& a&a&@oweﬁmﬁﬁéaﬁﬁeﬁf gt ed from

t he chronosone with which the genonc I's naturally assocl at ed.

Preferably, an "isolatuser hes¢inl a1 dsaleled prat¢inCrefersitaa progean tiat seqoeatialy Wee ch

t Iy fl | e ' | ted at, th d 3
nds of the nodl Ser B ot epd SR BRSTim RGP ERB AR aslanich 1 ne

ends of the nuclelc

nucl ei ¢ aci d npreintddby EcdmbiaantvVBA tReHni @628 cBemiddl MB&Ird#S othQdhBRNLS.
the isol ated B7-4 nucl,ei%,aci d nol ecul e can contain | ess than about 5 kb,

4kb, 3 kb, 2kbWhenghemigalty 2pthesized.1 kb of nucl eoti de sequences which
naturally fdgank the b GeidCl " Jo LG of the | 1. from
doa A@qﬁé@hé&elﬂ, fhg éém{v%ﬁm)@da} s gﬁ&%@j ?(i 15’{:\@8: Immuno (l\’(gbuge

which the nucleic acid is derive reover, I'SO i d
nol ecul e, . sucmdscuesebinmohaogicelly eaive pertrub st aninuaddiybulinesoleduldt her
cellular naterial Mr culture 10 nedi um when produced by reconbi nant

techpi ques, or R eziﬁ'f’i‘ﬁ?’l“?inf‘ﬁ“é‘é‘flg‘?" RRdiRE sHe Whichirddigmyporetdtewiterrani cal s
when chemi cal | yngyent fRhia3 Fab aﬁf‘F("ab§?kr§§rﬁgﬁts,%7ﬁg4e Bk fltfbodies, scFv, Fd, or other

fragments. Preferably, antibodies of the invention bind specifically or substantially

25 specifically to B7-4 molecules. The terms "monoclonal 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 10 a population of antibody molecules that

30 contain multiple species of antigen binding sites capable of interacting with a particular



acid nol ecul e may, however, be linked to other nucleotide sequences thzaé Mé%?ﬂ(}l»
not normal | W4 ¥1dhkst he B7-4 sequences in genomic DNA (e.g., P%& B7-4
nucl eoti de sequences may be linked to vector sequences). In ﬁ{sati)/ggzm
preferred enmbodi nents, an 15 "isol ated" nucl®it acid nolecule, such as a
cDNA nol ecul e, a@a}{}%?!ﬁrrgwe }‘ﬂrpg;e O{b ;t her cellular material. However, it is
not necessary f0 e npc #itwody icompadi anisltieusttopios 1 &; : b

oy R e T

cel lular materighnk considered "isol ated" (e.qg.
separat ed from ot]ﬂeffo?rgrﬂ%fclu APREENWED PRIt wmunereacts. bact eri al cel | woul d

still be considered TherdR 2"} o i nucl ei ¢ acid ol ecul e of the
present invent i@(%r;, e:gi, gur?ég{nga?lg%géfuctig %DFT 2RTNAENGs R W Nt e aminel acistse qleence
sequence of SEQ'IRDaNELlar prot@n and tiee meldotion sdqiese i spl at ed using
st andar d nnlsec%ﬁf]egali) o] o% t echni ques and téﬁe seﬁ&hghg%%loﬁ?(géﬁg?Fr(?Ff”brani ded
herein. For ‘exanpl e, e gf‘%iMCOS? (Shormibslovor Likeavismyciced is adclotnsgayenge of
SEQ I D NO 1 or c3ireddnde LAl [ .Qbe, B7-4 nucleic acid nol ecul es can
be isol ated 2% ugsiﬁ)g stngﬁggrghﬁ%rnﬁg;egé& THYHME Oéf‘@ﬁ{”ﬁglaf Bedieitc quid moezup. |
as descri bed i AnSHheimmonkacid sequehid &ftodd@ byRhat : i at | T. | ecul ar
doning: A Labgg%tnorg Manual . 2nd, ed., I d ’%}S%"!r\%& P!%PICL%%BB?%?)W&COI d
Spring Harbor Ea or & ‘éﬁ‘y Press, Cold Spring Harbor, NY, 1989). Moreover, a
nucl eic acid nol ecul e enconpassing all or a portion of SEQID 30 NO1 or 3
can be isollat ed by the polynmerase chain reaction (PCR) using synthetic 2
3 MAR 2004 ‘WOPENRTIE-GODEG PCTI US(1 () 1232St - 16 ol i gonucl eotide priners

desi gned basedAtgreneteasequence of SEQdD NO. 1,06 ?étTrespecti vely. A

nucl ei ¢ aci d okrdidend N¥eNt ix@n can be ar‘r;\)éAi fied using cDNA, nRNA or

al ternatively, ,genon.¢ iﬁ% as a tenplaté’a %G'aﬁf)‘?"ogF?'atCéGoqu@onucl eoti de
prinmers 5 accof ¢ i Qg, to s andatd PCR anmpMSi 84t i on techni ques. The nucleic
acid so arrgéi fTEd tHh 2Bt dPehed!i nt o ancAsppepri ate vector and

characteri z&d D{PtENK degueAce anal ysi s.rdeurfdier nore, ol i gonucl eoti des
correspondi ng $otBriodatitcl(eol, d¢ sequenggs gan be prepared by standard
synthetic techniguese €.9,.o4Si g an aytomted DNA synthesizer. In a
preferred enbc&iygf&t BN Lsol ated nucleic adi®d nol ecul e of the invention 10
conprises the Jucl eot | dyé S guence show?f®Pn EQ 490, Ne&TL or 3. “j |In anot her
preferred szbOdi Frédrﬂ‘.’,e dHst sl at ed nucl eire, awird nol ecul e of the invention
conpri ses ndéPéticiaei @lapllecul e whi chths mccommpl ement of the nucl eotide
sequence showierpiSEQeD NO | or 3, Okrg ti of..any of these

nucl eoti de seqyencesiyA Rucleic acid gcgﬁg' vﬁﬁ}leéhg'ri‘s %T@npﬂf"'ﬁsnent ary to the
nucl eoti de se%@plco§;i§i1q¥ygti nl 5 SEQ I "f%or 3, is one which is
sufficiently ¢ornpl ementar "o the nucP&dtide

enylalanine (Phe, F) TTC, TTT
25 proline (Pro, Pp) cca, ccc, ccG, ceT
“ Serine (Ser, 8§) AGC, AGT, TCa, TCC, 1CG, TCT
) Threonine (Thr, T) ACA, ACC, ACG, ACT
Tryptophan (Trp, W) TGG
Tyrosine (Tyr, Y) TAC, TAT
30 valine (val, v) GTA, GTC, GTG, GTT

Termination signal (end) TAA, TAG, TGA

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

mo . . .
st of the amino acids used to make proteins, more thar one coding nucleotide triplet

(9%
wh

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 result in the production of the same amino



sequence shown in SEQ ID NO 1 or 3, respectively, such that it can 23 MAR 2004
hybri di ze to the nucl eoti de sequence shown in SEQ ID NO 1 or 3,

respecti vemwo owvtyveseby form ng a stable duplex. In still anotdysypresseérred
enbodi nent, an isolated nucleic acid nol ecyllf_ of the 20 present invention
conprises a nucl eotide sequence which is at [east about 50% 55% 60% -65I,
70% 75% 80% 85% 90% . 95% 98% or nore honpl ogous to the nucl eotide
sequence (e. g. 2iggequsaceinalk aeusips tRlhpughertalnréanise may GaHEe SO own i n
SEQIDNG | o I e tide.s en .
Woreover .t he sirafs uPaafxhaty B Rl ONHEN R A ERin R R E R reg
portion 25 of Uhganideh@uen@6l Prisciaie e 8 fodlQnl DoiMes Audéotidle séqen@x BRhe a
fragment which can be used as a probe.or priner or a fragment encoding a

bi ol ogi cal | y a#&tethrdatipmsidoaat affechthBzodingrelabenshipThrsweancthe dinugieoy égeasiop @nd
determ ned foromthe cloning aof the B7-4 genes allows for the generation of
pr obes and Bri OGS 187 af}ge in identifying and/or cloning other
B7-4 fam |y menbersjn agwit the ﬁﬁe%%?ngé tHealicleoti O SERUBRLERST al NN R RMEA mfecule
speci es. The probe/primer typically conprises a substantially purified

ol i gonucl eot i deeodifpéoral BEdmatypeptidede the piveatidny(oc amppirses theraofiaorve afe to

nucl eoti de sequence trgsa} Pl%bri dicées 2 3.MAR 2004. wO, Ut/ tl :l~: g %

PCTI US| ) | N232s QeR¥dBF Brd ARY@AcICSAMNCE oRdng (e genqtissage afpslaieshg PNfsor
preferably abo‘F&N.@%d?éc_u?éimWﬁniHB%Ei@rs@«?ﬂe}‘lc@-b@iﬂtaw?sg;fox?’émy B6.4-4pinoa8d S5,
60, 65, or 75 consecutive nucl eotides of a sense sequence of SEQ ID NO 1 or
3, or of a Ifat seqiehge, couespondigg abidledtide sequeneasttharcamancnde B4 piegih EarN@ 1 or

3. I di t,. | ei id npl I f th t 5
Civent o' conpirtise Fog eastitsg bt frianE st e AT ISy VB E g Gale,
500, 550, 600, 6a@ic abRPseqécles fok ﬁ?iv@#ﬁﬂnﬁ@écﬂ?&qhéhckﬁ Mo, e idardndioz es

under stringent hybridization co ions to a nucleic acid nolecule of SEQ
| D NO. | or 3. IdisckosetertereinnbaBirfemicjeotide saspupntershotlidibe cansideredioeadssl iaclude
conprises at |east. about 50 600 0, 800, .900, or 100 ont i quou

nucl eot i des ofed PREP .oﬁgg?oﬁééd){ Eﬁ“‘?@d"“g%e%)e'r% eBﬁoeCReg(ri?ﬁdlaﬁ xﬂgﬁe[o,%d%

nucl ei c aci b MbQeHtE TimifaR, deBMBRIINQAR/0f dBclosirelof B B -AgmehoRic IR quehoe BerBidt
include the portion of SEQ ID NO'1 from about nucl eotides 815 to about 850
of SEQ I D NO | sheuldibe gensidrrecdiotals@asclzdndeserigim and/opdiyclosungef 21l ppssiitiot her
enbodi nent, a | _eJ. I cul t L nvent § s not include the 1
S portion of SE%Sllegl%%gb%}cgﬂhgtb%ﬂ% n%dgltgg?# g‘\é a?{&df% %&g out 734, or from
about nucl eotide 835 to about 860, or from about nucl eotide 1085 to about
1104 or from about nucleotide 1286 to about 1536 of SEQ ID NO:3. In one
enbodi ment, a nhclsgiatedlycleieAcidMplecyles t he i nventi on conpri ses at |east
about 500 cogt i guouSHAUIELEAtE AeSn R SFRAFNRidolREq SERiE BGheculdd i
preferred 20 enbodi mant,ba nugﬁ eri‘c gélggn%ecd e o? thel i%lventfcgn conpri ses
at least about «n08je Bi-4lpeatsins abbintogik@ly aetivegmstiorabbareof8@0welhts dusbest acadout

00 o2, | east about, 900 cont guolis AUl e0l L9ce, o SR H-NOhch% BN

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 natural source of the nucleic acid. For example,

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



I n anot her enbodi nent, a nucleic acid nolecule of the invention conpriéJQAR 2004
at |l east about 1 SO0 or | 550 nucleotides of SEQ ID NO:3 25 Preferably, an

i sol at ed nWél'dil¢s%acid nol ecul e of the invention conprises BETIUEYKRS2H

portion of the coding region of SEQID NO%’ (shown in nucl eotides 59-793)

or SEQ ID NO:3 (shown in nucleotides 53-92 )5 I n anot her enbodi nent, a B7-4
nucl ei ¢ acid nol ecul e conpri ses from about nucleotide 1 to about nucI eot i de
319 of SEQ | D Woch arq s¢panatse iom deisbrimasame vethBrhich thecdespmicaldNG isphtarallye

conpri ses from about . n cIe i de 30,855 to abou cleotide 968 of S
NOWF . In anot??é?c’%ﬁ%og’ieheé ly, ap “gplaje lE‘élF]&?CcaCh‘t?‘HFeﬁ’blFé%{ﬁ?eeOféS%‘tﬁ“F%Se‘gh?}Pom

about nucl eot i i} aRPA B! £ 425 Ehbn@l IR Pine 280
lil/1-t;;b 18 lIJDCE‘ZTyllsllt "fzs ~S5~> (:\10 Seﬂu T anot era eﬁboﬁ?ﬂnent %mlerc
nucl ei ¢ acr d nalid)dulie gﬂnrmma BN& difrtbm@lamrum fmmlv\emcth tden%&ehodanhﬂetiule is

nucl eoti de 28(? of 'S QI :3. In ano r enb%grgg a B74 nucleic acid
mol ecul e co%rp peds YR8 EP ‘é 1nsa, ¢ £/ BAddiuslstq ased mglesulsy
SEQ I D No: 3. l,@i,C [

i nvention has aa%ﬁlogglg}fre 0% i %Bohnt???(% 4@6?5& 2?%1‘ %?gbqjs E’%é@’}' EO?Blf‘Jlgbqgﬁd even
nor e preferabl $£q88%es ebemhrrrawraluytmnna thmmiceae:c add |nﬂblmlleemlgleﬁorﬁmrmmsaf|ﬂg: ceflt

| east about 500, at |east about 600, at |east about 700 at east about
800, at Ieast Beymavhiein the puclgic acidhis derivsguMargoer cnisalated nuslseg asid malesulgs
SEQ I D NO | u%ﬁgs LagD %nole%gle a?rbb%%ul? ﬁﬁgllgr{’reg %?OE'SZr CA&llUHﬂn%Peg—rap%r culd.rre
sequences can be Gse tect’ ranscrr m ¢ sequences 'enco

the sanme onohonediagpwkerprotgied by réd@n@ﬁrﬂ.ﬁaﬁfekl@dq&@@r@uﬁﬁﬂﬁt&llyﬁm op Elidngical
further conprises a |abel group attached theret eﬁg t he | abel group can
be al radi oi sot BSEUrsers Ff pibredcamials whensbamicallysythesizrd; Apr'isalatedn nygdeic
factor. Such p for

i dentifying ce%clqgﬁgorl&?réép ﬁ l@ﬁg@ e‘q"ﬁ@ﬂ%gtﬁﬁﬁe@g&gB%%tqhgnc%%&%}%d}mstuch as
by neasuring andrenadlly flahk theB¥7-4 sequencts iggenoaiie DNA . ¢, tha BI-Sauotidef cel | s

froma subject det HH‘E‘idaB? 4 mRNA IeveI s or .determni n whet her a

e.g.,
genoni ¢ B7-4 g%%frégrfgé"ﬁé il SECIGF SCQUEREER 10 ACTRIB P eaérrtr

encodi ng a5bi akQgigahlorei@dil %l&gfet &d?.g 9% AN rfbIRLRL SLdma D?BE‘er@oP{tﬁPrar ed
by isolating a portion of the nucleobtide sequence of SEQ 3,
whi ch encodes eellwbdrymrtgrial. dBovavdrnig ismoBriectssanofoo ghecBT- 4amt:lm¢|atc5d rholhenle 1o be

bi ol ogi cal actjvit f the B7- 4 t bed
expr 695 ng ¢ helEhRLIRE SSLFAT BReGr! Bire candera] Srdrne (et s B A Blschien
expressi on in ydphfadd 6 ofied fasintiiah DN AGHA rﬁlséxyedqhtotmceﬂsrq@ﬂd;vmd §ti1Ppe Of

the B7-4 protein. Nucleic acid nolecules that differ fromSEQID NO: 1 or 3
due to degener e@pidegddp befisolgeddt i ¢ code, and thus encode the same a B7-4

member protgin as t Q‘atuc%PcC&gdegog}{ul?%@thegﬂ%@gt 1%vear{?%n a£ grlrc??gg nuc c%leby

the invention. Accofdi ¢ acid

nol gcul e of thaamﬂg/eratrrueuaormemdmuebesaa)de w@qumcer smmdm Ngredf,REObLEI N
havi bg an am no acid sequence shown in SEQID NO 2 or SEQID NO:4. In
anot hler embodi Helted uing stadatdaro serdardiidlogy feghnigyesad dhegreayanee Béormalignt i on

has a nucl eoti 9%&&%@&% }e&%QQhBlg r?su% lﬂorq{o%&l 8F the niclddc WquQlQrArce of SEQ

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

[fS]
h

using standard hybridization and cloning techniques (e.g., as described in Sambrook, J.,
Fritsh, E. 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 1D

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



V1l~' O 11111.1;6 - 19 PC 1'/USi 111/ 232~G In addition to the B7-4 nucl eo% M@R 200k
sequences shown in SEQ ID NO:1 or 3, it will be appreciated by those

skilled i nWR&EVHSE6 t hat DNA sequence pol ynor phi sns t hat | ea8CTRSedRges in

the am no acid sequences of the B7-4 proteins may exist within a popul ation
(e.g., the human popul ation). Such genetic -g6lynorphi smin the B7-4 genes

may exist 5 anong individuals within a population due to natural allelic
variation. As w@d@gnuregasida primiges deeigned beped epomtie seqemoerbf BBEQLIDYLO ori3ef er to
nucl ei ¢ aci d nol ecule? whi ch i nclude an open reading frane encoding a B7-4
protein, prefel@BFY" S Yrammal i an B7-4 protein, and can further include

non- codi ng regul at or Nt r Ul a, 'l el '
vari ations include %?ﬁﬁggﬁggﬁzﬂaaeﬁﬂge#g%ggﬁ %ﬁ@gﬁgﬁgﬁilﬁégél\%‘&%&grand can

| Otypically rbeuhtivély, g‘hﬂBﬁﬁC\/DNAaﬁmaetehrplitbandlH;?Lr@@ﬁit@@lié&ﬂﬂé%ﬁ@e MmésB7-4
gene. Any and all such nucleotide variations and resulting anm no acid
pol yror phi ss  2FCAETNS 1@ &tandard RER amndificadon eshniquest Thatnuelsic agid sl dngplified can

vari ation and : : functi onal activi of a B7-4 protein
are intended tt(l))p{lglfe(m\gvl‘(j)t"ﬂ|8E1‘intg kﬁerg r(':%%ge% rﬁnﬁecg?rﬁﬁtgﬁtzf%w bﬁff HHVERSF aﬁﬂ@?‘%i c

aci d nol ecul es Fenberdiong odighmicledfidds domtspondimiBas 5.4 eot® dehjtishce Mt ? have
a nucl eotide sequence which differs fromthe B7-4 fam |y sequences of SEQ
ID NO 1 or 3 aPEPRRAdYRaNded syathglic iepknigues, &eopeingfanahwmataddiNAGynthEzer.
exanpl e, another B7,4 GAl .ldentified,based on,the nucl.eotide .
sequence of human B/ Sﬁ) reovbg)r%,%%ng’c e'isglag?gind'c%bq a&%“@ﬁ“iélﬁ@é crigvasiion
proteins fri@dm dompaseanke spdeiids seqabitet AUGMWABED ITRNE: Ropicl eot i de sequence
which differs fromthe B7-4 sequences of SEQ 20 ID NO 1 or 3 are intended
to be within the schpandsheriprefered embadiment-ay iselatarpius|eimagid medecBiz-of theDNA can

be identified o . Of. h B7- 4 | | e.

Ncl ef ¢ aci a- mienipeLorhfeldBudat s8 SARTERichs B sPBpent af e Pusiepice

honol ogues of thmeRr hooBNASEQIDNNG: Il 6IVE Rk b @BrifdbRgy o Hedd ﬁ&l&@i@@?etqﬁgnces.
e

their honol ogy to 5he B7-4 2~ nucl ei c aci ds discl osed herein using
cDNAs di scl osed PHGET #C1d groleculsayhichyis commienagntany do sherpisieotide saquence shabrein
accordi ng t1¢ sk ) t di zat.l e I: , I a B7-4 DNA can
be i sol at ed]gf rg’%@%ﬁ%ﬁgg’ﬁ%ﬁ]&f%ﬁwﬁ Sﬁlgﬂé{%&s&qn@g% 'figﬁﬁ"g%"r’%‘i%‘*ﬁ“%er SEQ I D
NO: 1 or 3 as astqubniecihpaniin SEQIDISOaNet 3 respearvaly, Bydir theli iz adr IB/briRe Rnihgues
(e.g., as descri qedﬁj n Sanbrquok, J. e#D al . Ml ecul ar C oni ng: A Laboratory
Manual . 2nd, e8UCleHisiessaEnenshong nSECLID Nobbers despectivaly, thereby fprmeatacitablevy,
1989). Moreovegyplgx.nucl ei c aci d nol ecul e enconpassing all or a portion of a
B7-4 gene can be isolated by the 2 3 MAR 200 WO 1> 1 /I.Is~C

PCT/ USI ) 111232sfi - 2ostgbinateer apéerpidaimbodeaettj anisokiedguoleicgainmmbeoilé dethe
primers desjgned _based on the sequence of SEQ ID.NO: 1 or 3. For exanple
TR can b0 s Bt By eraRl Sahp et & MRS s en % il Al 57 £ 6T in S B
exthaction proGewiiss%p 0% TIaVIon:, 85%abood, 9367 93%:Rirorde Rbsblobodio 12 94- 5299)
and cDNA can be prepared using reverse transcriptase S (e.g.,, Ml oney MV

revedse tr anschbgleetids sequeace - <o thermtic lsopthBiithe Betdntisld acquee) sliowdid SEQ

reverse transceg ayaj e from.Sei kagaku. Anerica, Inc., St.

Pet er sbur g, FL)Iﬂ.)%ﬁlt%ﬁgt %@s %%P%"o%%a@&é%t "iﬁ%“g‘?f ‘1%§eﬂlbePC%§CR anplification
can be designed baseéorupen, thiiRudli€ bEO i@ uRETURO FR e MWANIBmPESR ¢y Nebriibnor
3. A nucleic acid nolecule of the invention can be anplified using c or,

al ternati veddy, c§HKAFeIaQd sequenge of) SEENIT NiQs! and, Sppsxappleatfeagment which can

ol i gonucl eoti d | TR, r oi andard PCR li.fi,cati.on technjques.
The nucl eic acﬁamé%dr[%a r??{é}d;qug Otgf%é’@ﬁ%cfnf%ﬁag Sﬁ@%?ﬂ@ﬁ“h?‘épc{fa&% 3 and
characteri zed B7-Dhidt&SRqURORR @IS YedjusnceRdld e edTTdn tlﬁ'dl&ﬁi(u?éhﬁ@mdi nes
corresponding to a B7-4 nucl eoti de sequence can be prepared by standard

synt heti c t echi@ilgn@dor the generatjan pigprabeszand pmmessidighed Jort Use $i mentifyirg and/or

anot her - embodi RRfitng dtfler 552 Al MUGHEL CasAh s ). G5y ROmblGuld HENL iGN 18

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

The oligonucleotide typically comprises a region of nucleotide sequence that hybridizes



least 15, 20, 2S, 30 or nore nucleotides in Iength and hybridizes undxgSMAR 1004
stringent conditions to the nucleic acid nolecule conprising the nucleotide
sequence ofY&HYHT NO: 1 or 3. In other enbodiment, the nucl®&TEUREPES

nol ecule is at least 30, 50, 100, 150, 200, ,250, 300 350, 400, 450, 500,

550, or 600 nucleotides in Iength As used héfei n, 20 the term "hybridizes

under stringent ée onditions" is intended to descri be conditions for
hybri di zati on 4A f\kfggmewgcq&ﬁa@rlsm@td?ﬁsmmue& PHES Sutferahlyerboat 20 st m:ea%

40% 50% 6 | hybr.i, di z
eacoh ot h?arOr g( ef'%}gg? a‘BQ@ é n‘gﬁgs’oﬁfs@ 9 §g’ a7I15 r{éPSreggthlfngJ&é tr‘lg‘isl éég’ise
about 70% rroreeqareeéeeumcynawcb%sts &7t naB 0y m&lﬂyxenpwﬂﬂemnmaﬂiof

| east about 85% or 90% honol ogous to each ot her 25 typically renmain

hybri di zed to 8&6hLIbNRet or Suhmnstmerrmgaey\tmbgdlmem emsicrcaackhmalectle of tha:'peesem
skilled in the.art .and can be f in Current  Protocol Mol ec

Bi ol ogy, John W eRlorkcagpises N“‘%ae?ti@@ﬁﬂuenﬁe yﬂrchgs at igast A%r“@f)eﬁoeago 250,
non-1initing esem@se mo 956,100 360 hub¥bidedi? Rhb@MnA ?

hybri di zati on in 6X sodi um’chl ori lée SOC?I um c%t rat 29 }ééé‘%%dy W ent450
fol | owed by onbybndipatios canditiess tiora iucicacsbMolddule c%%lQSIIhNOSDeﬁSSC 30

Preferably, an isol ted nucl aci d nol ecul of .the invention that
d e et lei

hybri di zes under REPLA SeFnd nycleigpcio mofsetleggmpnises3p &egst about
stringent condipé G, m) %b@ SROBIeIRG cesng%%Qs i éﬂe 8f SEQ I8NESPONGs, 18 2
naturally occurring nucleic ‘acid nol ecul®e. use % rern, a

"nat ural | y-l@cct@:i3ng" nucl eic acid nol ecul e refers to an RNA or DNA

mol ecul e having a nycl eoti de, se uence that occurs jn pature encodes
a 5)natural protei n;l" ongembafimenina pcleinacigmadeciiep ‘S?i‘rd’én%‘etqﬁén @ISUS§ BvAN | N
SEQ 1D NO: 1 apghhd, dde ndi inbluBEuRRERS Gitsith BY N9 SRonplildut fikitdtidklg1 At that
DNA sequence pol ynor phisns that I'ead to mnor anges i n the nuc &Gt i de or
am no aci d seqakows 850 ofSEQBD-MOrﬂagr abristucieotities 324 tpBFGILASEQMD NDdh Igeneti ¢
pol ynor phi sm i ene Xi St.,anpn viduals within uI ation
due” to natural a%cﬁpeéle 033??“3116\ %"}‘f?e‘%ﬁ%ﬂ”g’ge ﬂ%ﬁ‘ﬂdé InYFRUAn; does, agt; ‘&‘ﬁi’ €can
typi cal Iy ngsupbriion ot SEQUDVROL B6M dbbut fiR1aHEE $04 ioda%o§mue&0§oxﬁfabwe gene.
Such nucl eotide variations and resulting amno aci d pol ynbrphisms in a B7-4
that are the reueleqtidgi83Aae abaur 860, az(fiom shout ardlentidari@8% treabodol Idtor dlotreabotithe
functional act f 7-4 W|th| n the scope of the
h%&dé({tld@ 12 6Poa oupP#%/G;&gggcgf[Pﬂ]g

invention. In a Ion"TO0 natura allelic variants of B7-4

sequences that may mﬁommﬁodhﬁertth@nmaabaaInmcecuuéﬁ@ftﬁkldvlemm%mps@& aidaky
further appreciate that m nor changes may be introduced mutation into

nucl eoti de seq@®dit a8l centiguougypuc Q iD &1O:3 Ofﬁﬁ@rlébwolealdlangefmed _
changes in ﬁoheeﬁ%fﬁ%eﬂp la Pél@&%?ﬂﬁ%ofgtulg Ia?th%axgre(it%gn Q&ﬁéﬁ!egatc L‘F%sé??é&;é 666,ta?r Ing

the functional activity o protein exa
substitutions lesdbog 08, antasoatani 806 ubihittabbith® catat remmb@aseotbralguo@sﬁ no

d d b t h f SEQ
on) essent | al PSS AL SROADAVALIcT<boR B4 FamREeHAT N oL HQIRA A om

the wild-type uence
of SEQ 1D KO 1 R R P e Cmprles B

mol ecul e. Exenpbeutyi50@ei Hisd@nualeptdesaf SEQOID HEsenti al and, ther ef ore,

amenabl e tq substitytion can e|dent|f|e by one ordlnary skill in the
art by perf rm ng ah& efrrehly: ?‘5‘5‘& fed “&Fleﬁrﬁ‘ﬁéﬂf’ %FUIB‘?f’f AP YepUpR AdRprased irlest 2

B7-4 fanmily rre@earoﬁ)ofmoqmg%gwwgmqe rdeels(sﬁém ,rﬁﬁ&eaapes%w'f@%\w@'ﬁgfﬁych

resi dues, because they have not been conserved, are nore [1kel menable to
substitution. A¥e3r(ghomglip nueratidees3ppcin mfothdnembndmﬁm mr’B?pémtxdemacxﬁo

nucl ei ¢ acid nol cu es encod 7-4 that cont ch in.am no
acid residues tHYE ercé)n?mse%égxgﬁgptétl nu@{eou e {110 about nu QCOII%C 319 OF‘QI?S?D I&O
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 ID



30 for a B7-4 activity. Such B7-4 proteins differ in amno acid sequenze3 MAR 2004
fromSEQ ID NO: 2 or 4 yet retain an inherent B7-4 activity. An isolated

nucl ei ¢ ach® WoH&%¥ul e encoding a Z 3 MAR 2004 wo a m ~; : POV/YSE4RRAD~232; ~

- 22 non-natural variant of a B7-4 protein,gan be created by introducing

one or nore nucl eotide substitutions, additions or deletions into the

nucl eoti de sequence. of SEQID NO 1 or_3 such that one or nore am no acid
substitutions, 'ligﬁél {7 6’?@%5?“‘@89@??“&?3‘5%ff‘é‘“Flﬁtcr”(‘}d:h@éﬁc‘i”ﬁP@“Pﬂ%ﬂséffﬁ%élléﬂ”
protein. Mitati,QAsstcR LB j : 3 dagd

t echni ques, such aos sin%%?gia?éeé? g%ﬂgﬁtﬂ‘%éag%ﬁé’fsg dalribdwgd?1L ?rgﬂdpltg?ree r?gfxéé;}]g’nagéfis.
Preferably, codsmtleaticvémalecile camipelisesifah hbatt inQlsotdet] SBORULaRIut Al@eAlde MBEE
non-essential am no acid residues. A "conservative am no acid substitution”
is one in whi cRf 8RR IBWR®-acid residue; is replaced with an amino acid

resi due havicng a simlar side.chain Famlies of ammno .acid. residues vi ng
sinilar si dé chai ns 'ﬂ%}é@gr .négorg 1'1‘8’€Jll_a’eaf'!mﬁ:_eedc ?Cﬁgw_zecaﬁetcff.[}?en@y ioﬁgqaﬁﬁgl%s‘?&ée
chains (e.g., ldeptiemaré Piefdratly 80VSiielitpahd edéd fofe HtRRLENFINSddnG tyOwith 2
aspartic acid, glutamc acid), unchar ged pol ar side chains (e.g., glycine,
aspar agi ne, gl ovelpicrreld melefyie comprsngiiahkasttappuisiOfeat leassateunedq, antzapaebaut
side chains (e , al_ani.ne al i.ne, | eugpne, .isoleuci raline, .
phenyl al ani ne, 797%t lie(:)igtl abgut %Opyﬁttlsébsﬁ3?1‘3”?%@95‘313?&%%%‘8P@{O(fg’”ﬁﬁ'é?%é‘”flé?‘@qef

t hreoni ne, val bhSEQIIBONGUCHTERQ ani@nomati c side chains 15 (e.g., tyrosine,
phenyl al ani ne, tryptophan, histidine). Thus, a nonessential am no acid

resi due inl& B7-4 i &rghesbasedionyhe Bpidamettoude sequensenenn temisedtcadsitett tresscdpis
fromthe sane si dee chain faml ﬁ (SJN tt%r nat i Velc}fh i n_anot her Ierrbo;:li rrgnt,
mutakions can BESTREYoAUEEY T SNAEHE) & RGO IPEYIS PrOtS- JIEPrEtEEd i ng
sequence, such egboliynenas, tHedr MU FUFHErRGBIPRIEESa 1a%£[\ll%r&lfbean%91ea€fﬁ¢+l:{o?alg., ALtk S

8é
can be screened for their ability to bind to and/ or activate

transcri ption, 8fQpicdBbeiafrydipigetans, ¢ fluesascensicainpotinden ¢romaie, orcarni anizyye co-
Fol | ow.ng nut agenesi t he encqded B7-4 nutant pr.otein can, be_expressed
PR K3 PeBeT O Prder it PR ARERIT LR B Bl iR e"

reconmbi nantly in a hos an i on

prot ei n cansbe tigaies Wi dhatistigirelg adSBapfotéd AubiRbt By eadufifg andvef 6f a B3siessi ng a
B7-4 activity. 25 Accordingly, another aspect of the invention pertains to
nucl ei ¢ aci d mSPeifesucdsic ddd Hye Bmple pf ellsifiom 2 pyect 886 detactingB §dgnRNAani no

aci d resi dues gfaj &rdﬁte%ini@éﬁg{lfé%aa'rﬁ?%f)&ai@ﬁ?h?’g‘éh{rﬁs\@& ANRLNELS dp%?e?eeac.t of

the invention pertains to | . el c aci ecul es encoding a B7-4
fusion proteins. Suchnuat edid fragientrankeding e Shiokgigally sitivg paitidresfdt BA4f i r St
30 nuc! eoti de- o uﬁmggn gencrgdairggb aisglzziﬁ gr 8xttieoinrgf th%or!u)épegﬁég sctieeugnrce%?g%i a¢
operatively |i Rkt prep Y gap q QID
20  NO:1 or 3, which encodes a polypeptide having a B7-4 biological activity (the biological
| activities 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: | 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: 1 and 3, are encompassed by the invention. Accordingly, in another
embodiment, an isolated nucleic acid molecule of the invention has a nucleotide
sequence encoding a protein having an amino acid sequence shown in SEQ ID'NO: 2 or

SEQ ID NO:4. In another embodiment, an isolated nucleic acid molecule of the

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



2 3 MAR 2004 WOL11/1.J~—~ - 23 PCTIUSIN) 12325G to a second nucl eoti da MAR 2004
sequence encoding a non- a B7-4 protein, polypeptide or peptide, can be
prepared byostamdard recormbi nant DNA techni ques. I n a pref 8eFE§ERBYdI ment ,
a nutant B7-4 protein can be assayed for the ability to: 1 ) costimulate
(or inhibit the costimulation of, e.g., i m o1 ubl e form the proliferation
S and/or effector function of activated T cells; 2) bind to an anti-B7

anti body; and/or 3)Irbaddétidnxoahd337-4 nucigatide sehneradsishtavonintSEQ HeNQut be3,at wdl d
nol ecul es encodi ng B7-4 proteins described ahove, another aspect of %gg

i nvention per t26 #Precdated by hoseiskilied igithe ag it P14 esAueRce R aRiema Hial L8R 4
thereto. An "apnti Ser. cl el i 0 I I i

whi ch 15 conpl SREREATyn BHGpocl BcERnL B73 oK AL GRS PRy
conpl enent ary (eq.{the hagdh pepsbi@)dSadh gendie polgmatphigig @rthe BV gevleemial exisr
conplenentary to an mRNA sequence. Accordingly, an antisense nucleic acid
can hydrogeh buneng mdividealseithing nopelatien due tpHatuphallsbnyeriatign) & asedchedciBan
be conplenentary.to an entire B7-4. codi ng. str r I oLt
thereof. In oﬁ%’gierg‘se%%i nfe,co'gﬁ‘.na%trﬁe’lngerﬁseé?ﬁ8‘?:?1%'?38§cr¥%lgc%ﬁ%ev@ﬂ{hem?@de
antisense to agy G REMIhE HaRR en&diddER I AMIrb@irS bfeftdbl9fa riarfiali &8 7-dQrotein,
sequence encoding B7-4 . The term"coding region"” refers to the region of

t he nucl eot i dearskgpmemuberdosipdd simepdonpdreawatari saquenrcgs.tand mitas.e uehmaguraln no
acid residues. |n another e di t, .the antisense n ejc acid | ecul e

i s antisense t?}‘%‘“‘"ﬁb‘ﬁ{{%‘m ',H‘gg%e%(iqgﬁmcﬁi?n{fﬁgd Qi ﬁégg?a?'?ﬁa“ Brf)%énsnaﬂi‘ 8dt i de
sequence 2QpengpiaNg r&itdn 1-5P0 QarAlcen the AGEISHINTE e of 4 B argent oAby amdgll 3°
sequences which flank the coding region that are not translated into am no
acids (i.e., abwbmeleotidevariationsard resmidngaminanreigreol woerghisegiB Sy cemps/ibat t he
codi ng strand sequence ncodi B7-4 discl h i.n 1,5 e.. | gl C
acids of the i W\?gﬁ‘f TESHE 8gﬂatﬂr§5 @geéxlcdﬁ%no&agg?%aﬁﬁa nt%([)glk r%he?@f]!é“so‘%g]?acﬁg#ggﬁé and
25 Crick base Baig pideein AREnRAIAISE BE VithiLiheisCopr@if theal@tiohe can be

conpl ementary to the entire coding region of B7-4 nRNA, but nore preferably
i s an ol i gonucl eot i dorepNestnuclsicaastd melsseles enceding oshes Br/t4 Bmilyrmemkere e ng or
noncodi ng r,egi gn _of, B/ .~ | &, I ald I
can be co ?en@r‘f ’aﬁ}’c (})]Zal}/ enréegolt@%lSsﬁ?ﬁ%u%f%gﬁ{eﬂgﬁ%é?ﬁggg i%‘%ﬁg? autg Qée:stg g
of B7-4 nRNA. ABRQAM N&ense3 afeiigiendsdte bt mdircthn stape df die idUertioanpbreexamipta)t S,
10, 1S, 20, 2S, 30, 3S, 40, 4S or. SO nucleotides in |l ength. An %nti s%?]s
nucl ei ¢ acid ofnather BrdemN 4 rancheniderified hesed e the npdpaiige Sraienestf hugipRtesi s
and 2 3 MAR gPOd, P d“ctellé ?(ct)dsr%gleegé ﬁ%ohmg@ﬂlﬁg’rdteigéfroﬁr@ﬁf%t's edidGghd on
reactions using procedures known 1n the art. For exanple, an antisense

nucl ei ¢ aci d ( ehg.whicinhavetd melesadoieqgoacthedt ditfens fomm thed3 T eeriverdes pf SEQ

synt hesi zed usi turally occuyrring. nucl eotides, ot variously nodified ‘
nucl eot i de?odebsgﬂﬁg ‘1’(?_ % %‘g“’[ ?Fe‘gﬁ?‘Blﬂbegﬁcf?aff °§‘E‘5MV|€P?‘§P-B?°’¥E%“ 1%cul es
or to increasepdige BNVALORI hdPidehiifledbased bhthediileBidé QqUBRe bei weam Bha
antisense and sense nucl eic acids, e.g., phosphorothioate derivatives and

acriﬂ,@ii ne subst ntal¢wde.nucl eoti des can be used. Exanples of nodified
nucl eoti des which c

e used to generate the anti cleic i
i ncl ude 5fl uor our aci “,‘Cl?%‘-: B?’g%’ﬁﬁcé{g? F?‘rr%SPS'Fﬁ“&g ‘o%aiuc’?fa?'%& P%ﬂ oggraé‘gi%ﬁh%logues
hygoxant hi ne, xapd Be.4 AL ¥ BY IREMTR cab b CRINQXYRYE DM rmidoYg) 1ol (R 1-4
5- car boxynet hyl am nonet hyl -2 10 t hi ouri di ne,

5- car boxy methy Inaierrorridstisalesad hereindisingaho el O [disclasedhbangal A ROSYANGhEsS T AR,
2. 2l met hyl gudiDRE S S AR ORYF atraiTE el R RO BE R P Eamler s
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, ., 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 gene can be isolated by the



. desi gned based upon

3 MAR 2004
met hyl cyt osi ne, N6-adeni ne, 7-nethyl guani ne, 5-nethyl am nornet hyl waci | ,25 M
5nmet hoxyam nonet hyl - 2-t hi ouraci |, beta-D mannosyl queosi ne, 5 15
met hoxycar BOXymetshy/l uraci |, 5- met hoxywaci |, PCT/US00/23256
2- met hyl t hi o- N6-i sopent enyl adeni ne, uracil-5-oxyacetic acid (v),
wybut oxosi ne, pseudouracil, queosine, 2-thi@&ytosine, 5methyl-2-thiowacil,
2-thiouracil, 4-thiouracil, 5-methyluracil, uracil-5- oxyacetic acid
net hyl ester, upalynlerdse @hainceiciion asing oligonucofi@d pter-dedipSed Beéd upon the
3- (3-am no- 3-N- 2car boxfy&gg{gl%ur acil, (acp3)w, and 2, 6-di am nopuri ne.
Al ternativel y, Seqineamn] ' Inero)- di @ exemnplecaR N capr bisoletediam ogjlsdak, y
usi ng an expressi,on vectar into which a nucleic, aci d.has been oned in
an antisense ori é}ﬁet%‘{af]bdrtﬁmtlf"ftgfo,cyw PHRRE PREE YT QT hiFRVin g€ & ?@Bkucl eic
acid will be ofgigineAniyS8NSEINSIBYLAd EDRAl@N e DRI B! Bl & s@FhcQftase
interest, described further in the follow ng subsection). The antisense
nucl ei ¢ aci & mbe.gcModeneyMLE Naevarsectmarisenptase caviayipble didny GaaniBRIs t Betbatd2MDp a

subj ect or gener in situ such that th bridize with or hind t
cel lular mRNA SraMf “’gvé_FFSr}ia@S%b@Aésén%Vaﬂ?%Séf“%‘iﬂaagal‘%?émcwnf-h b EBYTSOMISS bi t
expression of th§ BYRh&Idbligdnbeleoth¥ PritftiDict PER é:ﬁ@fﬁ&ﬁ%ﬁ%% %ﬂg/n% based

transl ation. The hybridi zathm on can be by conventional
conpl enent ar i t ppowtheompleatidet iqhence wpdvexin SEQ 1D INOekand| & nutleictdedd makeutobf an

anti sense nucl ej c. acid nol ecul e.whjch bi t o DNA dupl exes,. through 30

speci fic inter &2 PYdionsap ﬁ‘éa’i‘?ﬁllﬁg bﬁ’%?;gg%fortﬂgn%‘dglgeg%’é’m'ib% @ganpl e

of a route 1of dnhiReSha 8bpBPriAt oBRSHERPES: laEc ARG J%}LS’ of the

i nvention include di rect}]';n5 EHS I?/A L cuuw %ﬁ+§ al“?lll.ngés > @%EER

PCTI USui | / 232s @niphifiegttandechaiquas.t Thsmelass 4ad sidimplified canddeycloredtinsens e

nucl eic acid nol ecul.es can nodi fi.ed to_target selected fel | s and t hen
n

be d
adni ni st ered sy8PE@RIEEIMFYOr %?h&éﬁwﬂ bW%NAsVQPW@“%{HW-. %‘?}F%Pﬁn,
antisense ol eciibemfdfldeoRepdnif 18 HHY-4 RalediiRbeRACE Edn0 r¥ ali’édt;@ to
receptors or antigens expressed on a selected cell surface, e.g}?, y
| i nki ng t he antsiagdard eyBhetiscteelintques, alg. nusiregcanl aagorhate g ONA shaghesizeant i bodi es
whi ch bind to cell surface receptors or .antigens. .The antisense nucleic
aci d ol ecul’es can ?%Oq@% eggﬂolg@’éﬁné’(f“t‘%d%‘é‘f ?‘g&ﬂgiaﬂg "?‘H%C‘\/ee%f‘gf' PVERLYF Bled
herein. To achijexe)5ebf2%30RF mod hat@hibed idNerzdNa@hyordiRE Snddr strfigemnt | sense
mol ecul es, vector constructs. in which the antisense nucleic acid nol ecul e
i s pl aced undercondiorsdatheonucisgic acid modasylesomprisingthgmiclgotide peangneece! SEHQID
preferred. 10 hp~¥et ~a i kb tisense.n e] i
ol coul o of 't PR AL TonRELeRRREREIE R moE B RERATE M ELE 5. . 150
a- anomeri ¢ nucl2e0e250¢ 30D, 360.6100| £50, BSOS HPEE630 suctkdiidb emgengandad ubadietds,
w th conpl enent ar?/ RNA in which, contrary to the usual (i-units, the
strands run*barths leap "bypridizes updsistingertsopdiipnsets fytended fo drseyibagridiions Ky ds.
Res., 15:6625-b it ' 8 ks I bsQa&o8w,i se
N e L B U
S: 6131- 6148) oror&0tdtiomerlogouRiNAedohlatien alpixglie rérhaio hgbedizad to cadl98iher. AERSrabét, t .

215:327-330). Ip still|l another embodi ment, an antisense nucleic¢ acid of the
Civer on 1) & riPLOIHETS ALY HEL LN EREr It R nIOIOHIF REHY fjcast oout
ribonucl ease acggeyiel¥h WBtlleRFB)CARNGR ol 85%% BRYH Aot dIdk fs Sich dngded

nucl ei ¢ acid, such as an nRNA, t'o which they 20 have a conpl enentary

regi on. Thu®3 rtypio@diy reesinlebgdjzeth anereh bthad Suchormngest (odésons bednownHagekof f

and Cerlach (19 Narure 334: S8S-.S91)) can used t atalytically, cl eave
B7-4 NMRNA trans@?%gt&e&w Fanhe FRRAHA HrEYAL PP B _340 wfaf%&% Jhn
ribozyme havi ng\WlQ?@c't %drgmw.f(%m 6371528 CRD 8 e GhoRlimifRs Bx egpslri%gent ,

e nucl eot1'de sequence of a B7-4 cDNA di scl osed herein
(i.e., 2S SEQ |¥ybNdizhtiar caiditiche rredwanpilzajonan 6&rdodat vidoonde/sodhah cataymSoa)
L-19 IVS RNA can be constructed in which the nucl eoti de sequence o

f th
active site is ¥ohpndathtfalgwedbdy epe qiurqreyeshes inBJUEREE. 0-470eDE pba 6 q(-an a
B7- 4- di . gy Y P £ 4 0?2 1. d
Gocn ot o 20, PR En e piOadh mlecyid b Bllon W pndifestigdy 2"

used to select a catalytic RNA having a specific ribonucl ease activity 30
froma pool of RNA nolecules. See, e.g., Bartel, D. and Szostak, 3. W
(1993) Science 261:141 1-14i 8.



.. 2 3 MAR 200 WO 07/ 1455C> - 26 PCT/ US00/ 2325G Al ternatively, B7-4 gemeMAR 1004
expression can be inhibited by targeting nucl eoti de sequences conpl enentary
to the regwbananjser egi on of the B7-4 (e.g., the B7-4 pronotP€d/UgHH7aT6
enhancers) to formtriple helical structures that prevent transcription of
the B7-4 gene in target cells. See generali$.-Helene, C. ( 199l )

Anticancer Drug Des. 6(6):569 5 84; Helene, C. et al. ( 1992) Ann. N Y.

Acad. Sci. 660stAig@h comtitonshbre, sequehce pf $8QAD Bloheshyarebfgndt2) a nB0m135. 1 n
yet anot her enbodi ment, the B7 4 nucleic acid nol ecul es of the present

i nvention can %UWHHC&F %&’ mekechiése noi ety, sugar noiety or phosphate

backbone to i nprove, . YR of
t he nol ecul e. For eQéH% erfer 15’ ﬁltgﬁlgée] xélér/ s%nlu &a}%“f&%gm b%%lrteép%%'l‘ MA

nucl ei ¢ aci d ngd BRI @6le6@B hRGingedutlestdd @qganetipit@cepin rﬂaﬁuﬁl(&é emoa&lads
(see Hyrup B. et al. ( 1996) Bioorganic & Medicinal Chem stry

5-23). As u8edndieraépioleimen addiion ipdhn Bde! HHstaotife seasienres shewm mr&%@ HP&QH to

nucleic acid m ri bose phosphat e
backbone iJ r eﬂrgagéﬁwﬁb& dpﬁé%ﬂ?ée(r)gp%yp@?ﬁes%g@' gﬂe a’éﬁ“&ggﬁ%se&“ K%t o

natural iiucleghasephidnahs: &L Biniadr chEngediauhé AhclQATK lapa@u@facﬁl\yéaué%aés dreen
shown to allow for specific hybridization to DNA and RNA under conditions

of low i-onic s& Béﬂ‘gmhy eqi htevslynlﬂwesubtl@lﬁ Pagh genegopelymogdusnb i PBT-#@enethay

usi ng standard sol a e s esi s, pr.ot oco as descri bed,in
Hyrup B. et al $X{if \’%@ﬁ\dﬁeﬂg &’?'ﬁ/aé‘?{‘ga%’%“&namﬁl&g AT PUOTA AR Sci |
93: 14670- §@5. nAQraPNiSicQariBlorf cBh 6)pRdallydedutt inOL 2N L2ancain tREnIekRAdE N
therapeut| c and di agnostic applications. For exanple, PNAs can be used as

antijsense or amqmgmwféig?&ﬁns Begh @@éﬁ@@ﬁeéars@iwﬁﬁn@rmmgamxmmi gene

expression by, for exanple, ng transcri-ption tran at| t or
i nhi biting repP?¥RP Mséﬁg“ﬁa%th ucrel leg%]:l éccvu qg?tad:?

used in the anakafahesméucﬁiangd:ﬁnp@w B7a4 bol%é;ﬂtdb@?éwitﬂmahé}%@e of the thventidh. PNA
25 directed PCR clanping); as "artificial restriction enzynes' when used in

conbi nation with ot headdethvmgtura(lb' eeeurring aliglie veraandsof BE A seausnces thpy ogy

supra)); or as r S or ri
(e o) b, g SRR RpuREh B gl <0, SACHERE IRl AL EF PR may
enbodi n‘ent Pl\lﬁ‘élrﬁxfoda?ed%yoﬁﬁlab@ ﬂmﬂmfdlﬁﬂl,de(seqlgncest egeoh8PQaDINI; ¥ or?:.Q
stability or cellular uptake by attaching |ipophil | c or gther hel p

groups to PNA, tsjebyHeading tehingss 5 hprmizhped prawencesol ‘B"re’k?ﬁ? ?dn‘goi‘}g’ewd)‘f“"u‘

Lb?_?agrff>gr23(2)gg§{ng 1RE RN AHES a&fvxty o%a'?BMBr&QQA' ije)laﬂ'x{ﬁlc] nucleétide substitutions

leading to amino acid substitutions at "non-essential” amino acid residues may be made
20 in the sequence of SEQID NO: 1 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 1D NO: 1 or 3) without altering the functional activity of a B7-4
molecule. Exemplary residues which are non-essential and, therefore, amenable 1o
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



drug delivery known in the art. For exanple, PNA-DNA chineras of B7-4 3 MAR 2004
nucl ei ¢ aci d nol ecul es can be generated which may conbi ne the advant ageous
properties WP UPRSSANd DNA. Such chineras al |l ow DNA recogni t PERVENAPRTSs,

(e.g., RNAse H and DNA pol ynerases), to intejact with the DNA portion while
the PNA portion would provide 5 high binding affinity and specificity.

PNA- DNA chi neras can b | i nke ing |inkers of appropriate |engths
sel ected in tert" ‘Eﬁ‘t“rl? ¥yiagt %’S‘kgig §, PrAiS H@n béfcmé‘b%o@’ IBEPdusHIR qng@r more

nucl eobases, f
PNA DA ch rer o onBB st RichititoRk ofadclid il Rieblelcollf: SHUGGERY SECDP,
and Finn P.J. etoal of 3%5886hal\ie @irforéainiiso Rebsubddtuliods! hddiBe or @3letibAS are
exanpl e, a DNA chain can be 10 synthesized on a solid support using

standar d phosphbiradicgririoskasricpae rrain. sMpyanamcap beootrddueerd e $BQIDALO: 1 or

| h trit deo th
Phosphor am a t & L AR (e el Hob A aEH erieT Bikeb e TER Bt D
(Nag. Mt al .mbiad@fls, Muthbl, Asistriese arlfio :59%3b8RlionPHA SRS R e

then coupled in a stepwi se manner to produce a chineric nolecule with a
PNA segnment andoa- ®Serm‘ﬂAamslosaGgimmﬂU€(SFlmFFOPSE:TVﬁtevte aglino §cid 9@BYitusiop't @)one in
Al ternatively, chl ri c_.nol equl can a&,n hesi zed Wth&ﬁlﬁg DNA segnent
ond a3 Pun SR The g Ed festRuciS Rpics Wib2s 7l Fencibiidhe davigh e st

Lett. 5: 1119- Lldeldfln, FdniBtH6r arsinbadh 78 Rs hiNiBg SinlidP GWE LRAhd KR TRY,

i ncl ude ot her appended groups such as peptides (e.g., for targeting host
cel |l receptlts defingd m)t)he wrxnagxdntgsbafsla(sndewhaum feggZIysma,aamgnpnxex hl&ldxhﬂs)sadldfhle

cel I nmenbrane ( gk Let si, nge t al. 989 Pré) aEd Sci
US. )86: 6553- 655%"e *@H& £:8e 33aTYg C‘SE g‘%ﬂ?“ﬁ gHne P‘ihléfaii e dajns (g elycine,
84: 648-6~2; PCls Mﬁ{gﬂn@ lh%uwserm8§&&%§koayr&r nd, Bﬁst&hé}oﬁ’oﬁ%% E‘idp@ﬁaﬁh?{
(see, e.g., PCT Publicafion No. W089/10134). in addition, oligonucleo |des

can be nodifi echlating Vel ildicingt 1sohumln¢,@gdrn@dplwlnm¢@g@ angéumrsne(, Semopharg, ,

LR N ES St e
ol i gonucl eots dqe| @ﬁyyﬂ@@m@%ﬂeuﬂﬁhﬂﬁxet @y;ﬁé&{ahe}ixstmhéécmhﬁs a(nébsenti) RAR L&

hybri di zation triggered cross I|nk|ng agent, transport agent, or

hybri di zat i on- trﬁﬁg\g@me%jl‘-‘a“reamé%a@g earlgced with anpther amisg aB7Liasifyecfren ise semit
Anti-B7-4 Anti by dﬂb BEmgpe aspect of the invention pertains to isolated
B7-4 proteins, an 1o |caIIy active portions thereof, as well as

pol ypeptide fr agnent,shaumﬁ\&b_,} én Wthwambaaxmdmnmgm can be mtividddd£6hdovily
Wt.tSSG PcTrr~s~~r raise anti -B7-4 anti bodies. In one

enbodi nent, natd'ng %‘79@8&@“ aelgﬁé COANS BRAUCEES: BHBRSTOY SAMEAION Suspsepesiss gad the
sources by #p areﬁ{]an{mta%tspc%'b@ deG'? g&?gan%;ﬂno%%mraﬂd/gr QUiflafd

purification techniques. I'n anot I ment proteins are produced

by r.econbi nant tﬂbdécmmmmoqdemxfymmannmm reein fanceoeihbdtivitpt Febtqiwmgsmmﬁgenas]s

E)(?apft) 8;02511? hce)slf’g E‘%@%RF% mu(l:a%?prtg)?en? a?nt g]cegfp%eesgedcrggorpnlﬁginlt 1USIhogt ce 1 g ahr d
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 molecules

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



An "isolated" or "purified" protein or biologically active portion t hed SUR 1004
is substantially free of cellular material or other contam nati ng f}r_ot ei ns
fromthe c®QVEH 3G ssue source fromwhich the B7-4 protein A" HEFR2&Y, or
substantially free fromchem cal precursors,or other chem cals when

chem cal ly synthesized. The | anguage 10 "su%st antially free of cellular
material" includes preparations of B7-4 protein i ich the proteinis
separ at ed from‘oc%FqCBP‘g Ul PSS AT CH PR 8&&‘1“33153@%%1%@?@% § Y PERIYe
or reconbi nant Ly, pd ol apeleloll A telBni guage "substantially
free of cellular ma epﬁﬁ'byiskpﬁgés pr 2’?)%?2?% oﬁsﬁgb@éé’?% prot ei n havi ng

| ess than about 30%x byreferyed@hbddimenfa mamnBBIH4 morietan Headssayed &frelier ability 0
herein as a "contam nating protein”), 15 nore preferably | ess than about
20% of non- B7- ¥:3p 6ewimpulatei(pr inhipiythe gastimatasionyol) ek singsphiblesiorm) the guplidgration
non- B7-4 prqt ej f erably | t 0 Y n0N-. 4 taln.
When the Br4 B ERSeeER o BlcR el EpsL 2P R REH! ¢RiRCRBLaY! aRUGH
reconbi nantly pirAdueal-4iligahd al so preferably substantially free of culture

medium i.e., culture nediumrepresents |ess than about 20% nore
preferably | ess thahn aditien kods nyelgic spidtmaleculgsemneeding B 7Heproteinsadesaibodit 5%

of the volunme of the otein aratj.on. The | anguage substantially.free
o che oal  or Bhanes g btk BE FRAAR T aeralf oo SRRIEL R BE b BRALles fidy
protein in whigfe difiSerRe Me@btd. A% '2BPRNSY @dcIETcQR CIbRAPrzad a REAEMIdE QEgiede Ot her

chem cal s which are involved in the synthesis of the protein. In one
enbodi nent , 10t havhicinig amelemeantasy &na i'sghdey npeleis agid epheding alpryi¢iactigsors or

ot her chem cal s" 25 includes preparati,o f,.B7-4 protein_havi | ess than
about 30% ( by 8??13\%'@}68%{’} goo\‘sr‘eéﬂ%ﬁ%é%?"dpc’?s@cd(ép glgfsga% ednct(gﬁ\-’%ﬂo e%‘ﬂeg?ﬁ cal s,

nor e pref er abl ¥omgRmehhan tAROMRNAYeqaERE] datbordinpdi 8 @hSsedte MMkiBdcid can
chem cals, still nore preferably |Iess than about 10% chemi cal precursors or

non- B7- 4 cheni afrogembend st sepseafusieimncid. | Bassantisenie aBeleic aguh@pdei cal
precursors or - B7- henj cal ( I f t i ion
er tai ne. Lo i sorapReh Sy LM 09 S0 San WAL B Apior MU B 0ne . e
the am no a demsbadeiene Bnndsede hycl&ERIE BidNQule 8 antksentdlto a "Rodindgict00f (B¢O |
I 1/ 1 a;;t) -29 PCTI US| 1012325C anot her preferred_enbodi ment, the
protein conpri §edinggEanheffonusisolds srquence snetdigely/ ip Neg tepm gfoding Kegiog frdgrs
enbodi nents, t r.of:el : 9 1 ] i g
identity, m)reI?Cgtrhgfrgélg%p}i“@é"%@fgﬁilﬁég\é&g%ﬂgﬁﬁlt@?gdr?g?év%pd}e é;?aar%a‘/&%%% and
even nore -pref anaid ygid 8B%ues. BMotheT eobaiindnt, therahiitepsewntdieit had amilevoleasi d
sequence shown S.in SE%O,ID NOd 2 or 4..1n o%iher aengjb%di msrt 34 t he invention
provi des i sol aPBUSHST LibMONGIding 8pion” BF B spANE B HAGtHSIREIC HpIGe a
si gnal sequgnCencfifth BN-4 9YhdRMRI"RoR08in@Redi@S ERIPIHS add® seéd 2Asds WgaLeHke
of SEQID NO:2 is shown fromam no acids 1-18. The signal sequence of SEQ
| D NO: 4 i s Shawhe ¢adirs gt thatrerootaehslated im@amifoeacidg\Vi.eloated refafedSES §$'Bnd 0
NO: 2.is shown from abpkﬁd am n@ acids 19-134 and the 1gV domain of SEQ ID
NO: 4 )i s shown fr BW3BEH SRCPAY aci ds 19-134. T he 1gC domain of SEQ I D NO: 2
is shown from about GWkMMheaohig strant RuendbifercBéink B3-4181REbEdMerHE@nlidend: 4
is shown from about am no acids 135-227. The hydrophilic tail of the B7-4
exenplified i n rSE®RId DidR{2hemivptionesn be AgriBNGPIaF¢aréding & thegulesal Masar abut
am no acl d_2¢8- 243 ball'8aiBle The aRReARFRLL AS LXRERLIL L&Thd Bdfibslindly the

r ahshenbr o] S - of

conprises a fe Bonal N Shown from about am no acl
SEQ I D NO: 4 anckn@ireddddidl R 0nGof TAMRNH) ®Whmore 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



from about am no acids 260-290 of SEQ I D NO:4. The invention further 2.3 MAR 2004
pertains to Y8Imes forms of B7-4 proteins. Such forms can bgcﬁatural_ly
occurring, e.g., as shown in SEQ ID NO:2 or can be engi neere N3 0&=k620
conprise, e.g., an extracellular domain of a2Wi-4 protein. Exenplary B7-4
extracel |l ul ar domai ns conprise fromabout am no acids 19-238 of SEQ ID
NO: 4. 1n one enisBahimasivtligatibe reanti sraaald Ul 8t Lo9f a8 B7-4 pol ypeptide
conprises the mature formof a B7-4 pogll%lpeegtgxl%ggbgvé'fl&?’etaﬁe 10§ ¢XaaRRIC.| a§C
domai ns, but nota“'fsr‘?Bset?%ﬁm(%emamdiseyieamlgaﬁmlébtﬂw@n% Cg,l; %ﬁ?% .
pol ypeptide (e. ggin Bﬁﬁﬂlﬁb&’“t amno 35 acid 19 to am ho aci 2 %Fy"éﬁ@’zﬂ)
NO 4) or from abotit - am NS UraE 1YCleatidssion yarayisty mddified nSHedtideDdedihed4o
Bi ol ogi cal | y acticves@thettif1oscafsi iR rotein include peptides conprising
ani no acid sgqughncq%s] s%f fi ciﬁentsl v ﬁ%gﬁﬂ%&ﬁ%}ge% Yrlo ¢persaye thefphysicalisembility 0o
aci d sequence of'ctdygieBZormgsrbetwean, thavirnédendegh UbRe! icali Ao, acids than. the
full length B?-ﬁTrWap%ei n(ssl&Fand 30 exhibit at Ieasetng@%g%g}c 18\/$‘t9h‘2§f’}‘%f0§170a¢
Y,

et Do et Wil i snermiar oo gy
] h = . A A

2004 WO | t/l-tS'gb -30 _?CS'Srl/?-usir”ll F??sfgégée‘gcé?‘ﬁ? 3h55eNse AuQgic acigindugr Ht ei n can

be a pol ypept i de'SARira#iLi sbrofmouraei s8vphierowddcill §: : 20, .100, 150, 200

or nore am no aﬁie@?c iIn.I eggth To determ rfé tﬁéeéogg%gé@sp’olxﬁ'gﬂﬂetwweat%

ami no aci d sequences ‘B %P (FaRRP Y froxk Inaatiyd) weqlsReeSoxyth i AAERSES 8T ©

al i gned for 1opthivabidre Db, rlgr%ses g’?' .,..0aps. 5 can be introddcéd in

one or both of a first and a ‘sec HIR YA‘?’FHL@HhW@qH@ba@im sequence for

optimal al i gnmeAfacEIrlanersiteoinobing NG iHREMENGLELGAN isregarded for

conpari son pur W_?ﬁgét | n a.rf)r eferred %%bogmmn{]&%tkgq%fhg'ﬁ%{aﬂgﬁf Pethylivesing e

sequence al i gned foreRygyamInes drngshiladening, R sneatylheasie, 30fethpepbarably at

| east 40% nor engahEtRbSRE WL st__5000, even re preferably at I'east 60%

and even nore preferably at | e(lr)lﬁ’%’egs"%&hi%%mg’ﬁ" mthydgmngmethyduraghge h of t he

reference sequé’i’Fé@xYW@qmﬁiydlae&iomaoﬁ:lpbé@@ﬁ,ﬁ&hd}gwﬁgg&i&i Qns are then

conpar ed and when ition in one sequence is occupied by the sane
resi due as the coroﬁég%gﬂﬁn?fg’yd%%i%Weﬁwxrlhembﬂhecthgmqumgopémmgd@gme’

mol ecul es are udeilts-ealacéic de R,g_;bi . The percent identity between two
sequences, therefore, is a f{ﬁ(fe?,i onug(*xgglﬁg’ pﬁﬁ‘ﬁfﬁ’ acHt 9yeqeine. T Hitoqytesirtei Hns

shared by two S¥Hrcbioumasil 3-thieuraciod tintdcilys-methyAradifd Snt i cal .
posi tions/tot aly, q)gslepo‘ﬁ,gcg“i_é)_ns X 10%%. The percentﬁhigrééﬁ?ﬁcbl RSN AR two
sequences is a function of 1 REAFENDRG 6Y), s-methvil Gathiquomsilt 3-ghanskasadoby t he
sequences, takFagoiyptapydaesiintac BHEBeY ;98 gaps. . apd the | ength of each
gap, whichpeed ta be introducegyﬁvc_)r op& %%Fmg ?ﬁ’her‘régrqlfe”a?‘”tefye“twﬂsense
sequences. 042d° ARF EphdeprPAeced dialogicalhusimg @ a@tedsioh J6AbI ¥ whish 5
equi val ent to RO &A8 HGs lLeic.acid "honol ogy". 20 The conparison of
sequences and det er ni nati%ngw‘:]oe'}e ahen F’H@ﬁ’ﬁet“ﬁ’ebéﬂ%éthS sieibed Frofan
qu dey p B
be acconpl i shed@eursened auaiet sedmiil 6ebs 81 Q1D Bied D, R6Lerr ed enbodi nent,
the;ercent i dentity, bet n.two amnino aci d g%ﬁt‘ﬁ%@s‘%&‘a’&& Byclsiragid @& ng
the GAP program: ’tdﬁéc’@&iigﬁﬁ inghe [Qleovingymibeavian). abl e at
http://ww. gcg. com Thelsi i Bl gsum 62 matrix or a PAMR50 matri X,
and a gap gvei ght of 16, 15%{1,5@&1%@85 ald mo(f‘ecu es o%the Invention are typically administered

to a subject or generated in situ 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
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i 3, 4, 5, or 6. In ye )

or 4 and a length weight of 1, 2, 3, 4, de
gﬁoggéerrgpﬂ??ﬁﬂ5§hbodinent, t he percent |denp|t¥hbeéggfgo$%§%.eﬁ%g@i;ge
sequences i s determ ned using tgf Gﬁsiﬁgogrﬁggégpdng OVP matrix and a gap
(avail abl e at http://ww.gcg.c , length weight of |, 2, 3, 4, 5 or 6.

i 40, 50. 60, 70, or 80 and a |eng - i
30 Tre nucle o Heioh rovein Saannss afdienpiceslduention con
" uence" to pe
ht abaseast o2 Crtotgl cdfiiflecig RRe oD istayeDs fstethitally:~BorRGT bS] for cfeia

i i ihi ! ] Hggg rel ated gquences. Such’ searc es can
531 e|r1(cj gptr{egyugdr?gﬁ{tsﬁgmﬁléﬁg an 8&%&%@3’%@?‘;&‘1 éwﬁértbatohe)?sp@%xiﬁgie”yslggdr t(?hes
AFt g chul ,. et alrecepia9oy mﬂigemliicg_lr_&fs&ioonr i%néecgibg?%psy@gé‘%wgﬁ% the antisnseo
ith.the NB prog _ = !
ggtn aibﬁ ﬁﬁif ggo{r? “géy‘\fﬂécte% Arokssulss Hopaptideoursntibod@s whith ®iki 8 c2f 'sgxfma'r%%u}g%soro“

i i formed with the X
the | nvent!on. aﬁhéegf. \?\E?hﬁé%ﬁ%?%r—c %cegcégg’g{egﬁhgg;ﬁ algo éc'ddi\&eqijtem@%using the d
rogram score = , r Ln= : ; ion. To ,. obtain gappe
g L T NI )
i n pu
o AlTSChul | ot 2HESeR o §aurs, NaGhet st Fieh (i oks 3368340 g, 10

addufaR ters

ilizi 1. progra t he default parane

utilizing BLASH PRR%, S 1 oldHrprpmotes ect. préfrre@xanpl e, t he
respective programs (e.g., E@@Sﬁf gﬁgg R&EAS"I‘B’ dH p

i i ' t he default
i de ! ahéther he, ianal yzed usi,ng ult
grgls'?gt Img'?r igiquc\?\ﬁﬁmgap %edr?;tﬁa? es sﬂgtg&gt% =l StRhaRd ojecylepfahe wmeiton 1.

: LA - . ysi.ng the def aul t
e am o e d B o clmatensun u anail VLIRS AL
Set vi ”QS:n tlhes S ﬁ?@?@%&%&%&%&@w@ Romplementagy Rm:oem\ivmaﬁ,?doma@ngp{g?gisn"
extension 1. e C ol e i B7-4 "chineric
B7-4 chimeric ?ualfmgig@ngﬁ gﬁggagﬁgf_é}}ug@?%@ﬁ%rg(%a icsel ale( P8V Ml ﬁaidg
0,10 2, LR B e b 8k B8 015
Mon B7- 450 g SR TUROE TBRUE 1131 4) ) et dodii 15001 Mg d
n non_ - . I . . . H t nt I a y O
Cothe B7-4 protern, oo anarene s ad FoPRrt B s B b, B0
:)?ot 2i6nBZu-’lg \F/)\Arﬂofzﬁl IrIL% Sﬁggﬁlb‘g e?r:lmdirmdm anaAfBsePke auaéiEfggigg,g e?iégg]r?#oﬁggra ZVt hi n

- - ' corr . ,
porti on of & B70 Bt oRLPR(s s BRe R RNamelssuies nettbomueizast SEHOMNIDE Geei N

tion of a B7- - ! - i f B7- rotein,

comr i Ses 25 atpdbemsclaming PP R K ial o e kB of o1
Che { er m “Aperald LErPlFPRR@Tegion; bendboiiesiad], anthehiiah g, B 4

i din-frane to each other.
i d - ept are fuse' _ ( f
e o B4 st 016 ot SBEGHIER ) Mabora 18 3951504 o Ge bsatonue. o

; ; ion protein
ot B Ao et o or SR Bance e R A b or et oA o o6 o
. 3 r
:c SS:';G?(I)_- ,[Bzééleﬁ\é .%Hﬁ}lioszlasggpgéing specificity for a B7-4-encoding nucleic acid can be
u )

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 Terrahymena L-19IVS 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. US.
Patent No. 4,987,071; and Cech et al. U.S, Patent No. 5 116,742. Alternatively, B7-4
mRNA can be used 1o select a catalytic RNA having a specific ribonuclease activity

30 from a pool of RNA molecules. See, e.g., Bartel, D. and Szostak, J.W. (1993) Science

261:1411-1418.



z 3 MAR 200 ~1'O U /I .tss( _37_ PCT/USI 111/ 232~G GST"3equences. |n anot ﬁérMAR n
enbodi nent, the fusion protein is a B7-4 nenber -HA fusion protein in which
t he B7-4wenbetssaucl eoti de sequence is inserted in a vect oPCHEUSH/ 28356
pCEP4- HA vector (Herrscher, R F. et al. ( ig%) Genes Dev. 9:3067-3087?)
such that the B7-4 nenber sequences are fused in frame to an influenza
hemaggl utinin 5 epitope tag. Such fusion proteins can facilitate the
purification of a Abenatvelp B7-BZede nxprbssion danBe-iahibited by tpgaingimickzatidbe
produced by reconbi nant expression of uianucl e,otiqc}e seguence encodi ng a
first peptidéCRusAcRycamBlentepiapy foythg seguiatpryiegion iab Bgﬁéﬁ@e B i Bigm9isE ond
peptide corr [ ety t CLLE V- fidd Ly,
Crabi 11ty or UL ShGER f Rt iilee RuhRhded 85 ) beabdchpaddoBe -+
constant regigefie iPta@ie?cald.ySed depefally SHeRBOIA.AEITDNGirkbaicep IDrag PREL4(EN569- t he
of a B?-4§ol ypigti de (e.%]., a portion of amno acid residues 1-238 or

19- 238 ( afx er84¢ Hetapgge.- etfalt 1892) AymalV. Eetpaehnbd) 6611:27-86; adMehrrel dhd®A2) n SEQ
| D NO: 4 that é{s suffLﬁiﬁmA%g costinmulate activated T cells. The second
peptide can iIHEFUEE 7031 obul i n constant region, 15 for exanple, a
human Cy 1 donai n gr SN&hbdé . thel i iQns of
human 1 gCyl, or hum ﬁ%&% slgbgg @?g[.’ fhegﬁgﬁbgiﬁﬁaﬁc%gﬁgglteg’g? m&ﬁéslggt,s%a

5, 580, 756, 5,if8vehtid8Tanbd ndtifibd &ahe baxeangietyateghr inariety or pliosphhte bacidhe th
resulting B74- 1g fusion protein may have altered B/7-4 solubility, binding
affinity, staBProvteyegndhostabiding r‘i‘é’?“%liz?‘é?f&’ of plupikiphef thsmaleqids. nfiprexample,

avai | abl er. I j G f i

ur 1 cat ) on PERE Sl PACTRY bh B2 Fuk Bl A RRURS calbP IR o

t echhi ques na¢nbatessptide adcRitthciddqbad Marubm e al. (i 996Y Broddgarie 8 Medidtharedi um
containing the protein_ or £epti de. Alternatively, the protein or peptide
may be retai fetemEgofi(hsareRl 1AS usad hengin, the teanh Zneptide Berleir peids em@NAe

tein isol |l t VYPh&A! i ncl Ll di d
Bther bypr oadeis o Silseltiltief ¢ OB, inboloh i RSy IReofiiele BB AeE 20

art. Protein baskbdr(it réfsceddy dReihdPepii@dbdckboncald oty bieUbtr MiRetaPaudMibhases
cells, or both using techniques known in tthe art far purifying proteins and

pept i des. ! STe@hregeined.f Dhe pewral backbone ofBNAs bas beensshawaue rHgwder speeifisi ns and

oot et na. | noSHaraliba B ko R bt BRpdti Bl Tob 30y St FHEhRRbsis o

domai n of a lufiFNA Bhigdmealiahad peffoRfied MMNOBhdR koI Pithsé pERideRynthegs on. The
i mmunogl obul in constant region may contain genetic nodiflcations which

reduce or el iRIPIPsels agfdesceibsd imbBlyrup Byetiah K9 ¥ supre; Prey-O'kede pink. PoggNatl.
WO I 1/2-1s;1i,+ . B% | Q:Z32; G i mmunogl obul in structure. For exanple,
DNA encodi ng 'At‘%aéi'ggﬁlf rggga .llﬂ)lgrs' portion of a B7-4 polypeptide can be joi ned

to DNA era®di ng t heNRAkEB7-£hicléndcidhidoleadeOdsh Kafusbdl ibihelapedtic MddifinokeLy 4
modi fied by site directed nutagenesis, e.g., as taught in WO 97f28267. '
L 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 traﬁslation arrest or inhibiting replication. PNAs of B7-4 nucleic acid molecules can
also be used in the analysis of single basé 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



5 Preferably, a B7-4 fusion protein of the invention is produced by 2.3 MAR 1004
standard reconbi nant DNA t echni ques. For exanple, DNA fragnments coding for

the di fferwntnpedsypepti de sequences are Iigat ed toget her i RCTARNHE2R
accordance with corwentional techniques, 04 exanpl e enpl oyi ng bl unt - ended

or stagger-ended termni for ligation, rest ‘ction enzyne digestion to

provide for appropriate termni, filling-in of cohesive 10 ends as

appropriate, aimealdekieery kinewh i the artt Fenexasmle tFNAVIN G chitokses ofbl-¢ npdrisianig,
and enzynmatic ligation. In an nbodi nent he,fu ene can

Synt hes zed by eBRYEh IR IRRe T B SOTRUTEb S Dara TERvRrie: of PRA
synt hesi zers. mdt@matsu%ﬁlcmm?&%x@wbww @8 dridtorPéngarRs, (E. Fa@ammem &RNDRR

carried out using anchor priners which give rise to conpllenentary over hangs
bet ween two copdpmentasas tgmaattrmgnﬁmt&Nmpwmmwmldﬁaem pO{[!llenMOp]dJ}Howde

anneal ed and rea Ilf generate, a ene se see, . for
exanpl e, Qus r HiEh B Wg‘ﬁglw AABEEEG 4 Sgﬁgﬁ&;ﬂ/c}% BigEas Cﬁﬁgﬁgélfedé{“%lh“k%ﬁ’ﬁ
W | & S

v abi o hac PR FARRY e OB RISSE) SREE OB AR ALY

an HA epitope xﬁxa:ge)obas%s,&?xdlbrenﬁodm (igyrmpcﬂ ei9:9631@1«;11@a’ﬁhdaganesmedPNm-sz\uch an
expressi on vectaor such that the fusion inked in-frame to the

B7-4 protein. $HmaR8cHEPe @fffﬁtmﬁ%hflescvh%d mﬁipxraﬁ%pr(b%‘)éo spAre agd Biand’-hewdlei n
containing a hgt‘)%)olbzg)cggic’%cﬁfs%9'24%??1"%???6§t Fbi S&all cef?r@ﬁé%halhr&aﬁﬁéta' n

host cells (e an host ce expressi o /or secretion of
B7-4 can be0i ngmersieed bhe solghsuppert ating statatdphogvsarsidge eduptiag abasiewry 2n The
B7-4 fusion protejns of the invention_can be incorporated into

phanmaceut i cal m@é%é@ﬁfip@ﬁa@ HPeEdg e’ gﬁéﬁ@aomna%m%étdepwwmdmUse of

B7-4 fusion pr arﬁ?&{teb&n%%%fséﬂ ad PEEHGRENTH: PNA ¥nd (e S‘Bﬁh ' I5RK TRAA % B et
i nunol ogi cal |s ers .g., autolmune diseases or in the case o
transpl ant ati oal. (IIVBP)aMucﬂezc Alc iR 8?1 A-5003-88 ) ENAtrnommm aftehleen cowpletiioa can be

used as i nmunogens, to produce anti-B7-4 anti bodi e 0 a su t,,
purify B7-4 | i §EPHEe BRSO BRdeesR maggagpéecelg VHBAS! @Arﬁs&a&# a@ﬁ%ﬁ%\

inhibit thesin f 7 tgg:n:g MAR1£0Q4 nWO
1)1/ 1-ts~ Gqss4£%§ﬁg?’?’o%3%§reéwg? g:;;g'gf Aﬂe!]nh B7-4 (‘::ﬁ:mn%jrclelg or fusion
protein of thesymhesized vithjass' @M’d&ﬂgmhnbgmds@ érﬁwftdegremrﬂﬁﬂﬁam Kot al. (1975)

t echni ques. For,. exa fragne ing for the different polypeptide
sequences are £iq ﬁéﬁ‘ggc &86%@? Lfﬁ?q;i%ﬁ?ﬂizgt:cordance w th conventi onal
techni ques, for exapdiBerdntRARAYY, itk Al deRticlefdRUNSY intlude ofler PdRELILREIPsN

for ligation, restriction enzyne di gestion to provide for appropriate

termini, filli sierhian peptides kesi loe tasgrimedwseqsdrognpiais &7 wm)k@l 4&@@18;5#d§pm ase
treat nent avoi d unde abl Qi i her
enbodi nment t2(at hea?slﬁ’(s)ngﬁm Se{}l’g Cglgrr?le or @gﬁ? ngggéﬁ&% cotna\l/e(n Pc tA}nglhﬁlplgaLes

aut gmat ed DNA syntisesd: 8533565561 Lanalat |eval M98Pmoarwbuf,matmwm 346MB652,
fragments can be carried out using anchor primers which give rise to

conp) enent ary Sggrl?‘rﬁ’ﬁ@%“%é’ﬂ"?/\é’éwgt’ lgb?nrs‘é%ll.?{qoéé”ﬁ‘ér?é”ﬁréﬁﬁﬁn% -sPGhiPERlicagAn
subsequently bRARRS 1%@943@55 FHIBH, oG Ll BN Hetin il WRA HGbAEAfion.

sequence (see, TOr exa otocols In | ecu Bi of ogy,
Ausubel et al. trjg:g&rbd\biéaeyge&g&m$See18@2)<roll\d)méc@ix%8)Bdmﬂrycle)qmeés?ﬁ&m@)ewt ors
are comrercially ) , - .
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., a peptide, hybnidization

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

111. 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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avai | abl e that already encode a fusion noiety (e.g., a GST pol ypeptide). A
B7-4 15 encoding nucleic acid can be cloned into such an expressi on_vector
such that Wefdsioon noiety is linked in-frame to the B7-4PpFotVEH2The
present invention also pertains to vari antsjgf the B7-4 proteins which
function as either B7-4 agonists (mnetics) “0r as B7-4 ant agoni sts.
Variants of the B7-4 proteins can be generated by nutagenesis, e.gé_l,

di screte poi nt IhAgtanorB b4 antibedies. | [oeneemiodigeBy natiysr B{-dipnoteinn caybhisslated
the B7-4 proteins c retain substantially.the s or_a subset, .of the
bi ol ogi cal - act 1T {48 GHSHGOREERPAR (RIS PHY POPRBET UBP 4 eBPgrersien an
, ~ antagoni st ghﬁﬁcﬁi%-n4gaﬁ@§&g.nhp%me%anlabamfans B4 PRtensOdre ploAuB&L i ti es
of the naturally occurring formof the B7-4 protein by, for exanple,
conpetitivel y mocuibadm@@NA tcehhigues. Altarnativeyo ofcombBandexpressien, s BT4uysotein or
specific bialogical effects can he elicited by treatnent. 25 with a vari ant
of limted Pun@PlYBRPUqscaghe sERBEHZEaREMIG R 4PHE ftengRrd geRs iSyRthests faqhnyques.
variant having a subget: he bj i BGtHivb b fivE BSidatberadd;
occurring form of tﬁ{eﬁ?@%t(g?n&hgggbgﬂa&rﬁ% %?l?%i‘g?@y é%nwagsu]%}’;}ectr rel%lati ve
to treatment wistbstintiallpdiedofikélyul@asatéridl og other conedminkengBtewing faineite.cellor one
enbodi nent, variants of a B7-4 protein which function as either B7-4 30

ag(r)rtr;i sts (ni lneltnisw)soarceafsorwhiphashe Bdumretewn is darined poaiherryaly e feom sbsmipy
i nator : - 1 i QF f a B7-4
combi nator | al 1L RLACHES: QherTHEAaR wikn@nemlSHPCH b AR T AN LRg e 2

protein for B?-ﬁcﬁ)lro el'n agonis [i-1;; 35

PCT/ US011/ 232 ~Gselystantib g frae 6 cehlaldr wiaterial 'l inclodes prafodioneof B7-@ prawireigatiech
library of B7-4 variants is generated by conbinatori al rtrut agen si,s,aﬁ t he
nuclei ¢ aci d | dieProtn s SpEard dedn sRluler GampeRfRtse’f tb%ﬁfélsmom\ahv. IS isolated or

variegated Iibr Ofnfharffl godifel 2 ?nece%olaﬁné}ﬁ,qgf'l?%g%%¥i"st?(agﬁ%lﬂFHE@of

enzymatically I'1gating synthetic o cleotides into gene 5
sequences such cehaltr mactegkriaclades setaranionpof BHHipabte Birhading depa érameboins30% (by
expressi bl e as jndivi dual polypepti,des, or. alternatively, as. a set of

| ar ger fusion ;ﬁi_r"bt”éi%’i‘é) qlanog-B 'ﬂ@FO‘ﬁﬁéﬂé" Eﬁf"éfﬂdéﬁ?)hef?&h‘_l‘saﬁ GPRgMINRENE Bro'gpr )g7- 4
sequences tfier g g, {é}ﬁaﬁgﬁtéfs atﬁmY?Jdu?ﬁO‘Afo nQ??-bPQﬂﬁroYm @@u%@ep,gfawg 1ds®than

produce libraries pot B7-4 variants froma deg~. nerate
ol i gonucl eot i debseqiiéhonorCREH pateirs ynd hest mefefably egtbareatomne S Yerve-Beduence

can be 10 perforned i\n. an a mat i c nt hesi zer, and,the.synthetic gene
then |igated i M®¢%n ‘1@"8’&)}3}?3%7? ¥ 8{%?‘85%@8@%%‘%%%@‘{60‘?9“‘ thersof 1#5%’8@%%@&&
set of genes a'(ﬁr@&Vﬁ:ea,QE it dMR PRERYALH QMstahtial§TReeBelHGR medfunlile., @bithlaenedium
sequences encoding the desired set of potential B7-4 sequences. Methods for

synt hesi zi ng degpmeenss ksothaysbant R8%t ingresprateabionlesmthamahaye 1 Qs andsmest e, g.
Narang, S.A, (1985’3% ﬁe rahedron 9:%; t r 6@?&?1 Anna. Rev. 15
Bi ochem 53*%2F (2} 1o O BpSbe STy 45’4 @?g’e*l’ﬁé%éﬁf"d%bf BPRE et al. ( 1983)
Nucleic Acid Res. 1ITik/lAngdaRe adbstahdlly fidelufanimmizafredurpgnemdiserahemidi: 4
protein codi ng sequence can be used o . o .

% 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 generate a variegated popul ation of B7-4 fragnents for screening andZ 3 MAR 200
subsequent sel ection of variants of a B7-4 protein. In one enbodi ment, a
library ofWeddil#igésequence 20 fragments can be generated bycTUEMFHY a

doubl e stranded PCR fragnent of a B7-4 codi sequence with a nucl ease

under conditions wherein nicking occurs only ‘about once per nolecul e,
denaturing the double stranded DNA, renaturing the DNA to form double

stranded DNA viiiol1er peaferrerb¢nbiedimeniside art¢iscAB@Tipsi the amimeraci Fefeanenof HEQked

[ cat rent. it 2806210 d TnPUAE PSSR s BF Bruf R LB S0t e S R 2mie

library into ; S| i LS adigtdead I o| A ey
can be deri vegél\l/\ﬁﬂgﬁﬁ‘zhg%geegﬁ%ﬁy; %@%gﬁh C-ter m'gntayl’ ?‘%ﬁﬁg’?fﬁ’rﬁ%g@f ragment s

of various si zesregireferab\BB0% pr U eaminoBeideideantity ecthritheammonacel denaamae stovwrhe

art for screeni Mﬁsgﬂgrodu ts of conbinatorial libraries nade by point

mut ati ons o .tlln ,'?a?lr for screening cDNA 30 libraries for gene

products having a s G4 ehudaRRENL the iFkiltioh GFOVAIAUESaRH BorBAPLAPE £ R ein.
t ted by the I

rapi d screening of e gene li1braries gener onbi natori a
nmut agenesi s of BBA-ptoteind c3mghiRe 2€i@dal'sddiietrd) ind an |dV d@Baih-a0d aVEICAdh 282 Thé
proteins. The nost w dely used techni ques, which are anenable to high

0

t hr ough- put ana@iA sequenes ofsthQ HA N2 isathgemdraie aminy 26idsels 1§y Phecsena) s4quenssde

RSl o ; i . . _ .
cloni ng the gegfssé%@yq 4'19&1?0»&115‘@%39 t%nﬁ%{,’&g?ssl-?@. "f*ﬁgﬁé\g ?l%m&%'?%ﬁgm ng

appropriate ce he“resultin I brar vect ors, expressing the
conbi nat or ital Weres shovafragwaishiut aains acidsWil-tiv deittbelgWdombinaf SEQIE Nk is
activity facilitates isolation of the vect orggncodi_ng t he l%ene whagse

product was detwdndaompreRiamigeeddsehblée Hiftlageloawinof Wy D NORdwhosehni que
whi ch e”hancesfrBQeabBGteagﬁ%B%id?fl35f—§f‘f£rldQHé‘§ga@H&ﬂ%§aé"S@c% ??NE)-M AhbEF frofin be
th th y B7- it

used in conmbination w e screening assays to ident vari ants
(Arkin and Youatsut émirfd9i2jdsRr36€227Nahé hydkopldlic Sl of thd BA-48XedPlified/BITQ ID

Del agrave et al . 1993) Proteinn, Engj neeri 6(3):327-33 0 ]ln
enbodi ment , cesz%&%’Bﬂn §§§§Y§'°@EW°6%, %B‘?B’i"cf?‘%%alg?% g %&%2%3-6%%@5&%3 B7- 4
library. Fqg ?Mmp@i’deéxérhﬂ'iﬁéd)ﬁn@fEquﬁé%éd?ﬁber%%%ﬁsrﬁéﬂer% écfn?d?x%%_rﬁ}é%ﬁd

into a cell line"which ordinarily synthesizes and secretes B7-4 .
transfected cefrbm abpout arhign acdh £39-85P sl FEQ {RANOB2and azytbpiaspag damarh showrut ant

B7-4 are secreted and the effe [ ihon of the nmutant on B7-4
activity in cefmes%B&?{a‘Pa_r?P@S25?{9%%0@@15@8‘?-419. g., by 15 any of a nunber
of enzymatic assaysThelRentich fabiherGRAaD B sIPEbi¢ RGEAN R 80 -4 protbidshgueetdrss\whi ch
score for inhibition, or alternatively, potentiation of B7-4 activity, and

t he i ndi vi dual behanedlyfogeurtiag. chaasabewm iz2eQ IRINQ 2oirgeefe BrRidecHdANEIcA? or a

portion or fragment_ thereof : 1y 0 er
ant i bodi es 2toha? &E g g% uesﬁtr(r%gqufa gﬁ%ﬁr’g 0’?20 n‘i1 EEBE}SWT g?%hlgﬁ?gle%%le“gﬁa
monocl onal ant dbmeins pompAseafroabout amild adidn@t 18 8B-SE@IDNE: 4. can be used or,

al ternati vel y, the invention provides antigenic ,pegti de fragnents of B7-4
for dise a as i munodere enbrdinert HhesxiEacpps Mk opy BA-teatperidscopriistast 8

amino acid r eskl%%&ure form of a B7-4 polypeptide, e.g., the IgV and IgC 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 to 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 biologically
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and enconpasses an epitope of B7-4 such that an anti body rai sed agai nst
peptide fornms a specific immune conplex with B7-4 . Preferably) the
anti geni c pepti/des5 conprises at |east 10 amino acid resi dEBUSIIBEG
preferably at least | S amno acid residues, even nore preferably at |east
20 am no acid residues, and nost preferabl y3Qt~ | east 30 ami no acid
residues. Alternatively, an antigenic peptide fragnent of a B7-4

pol ypepti de canctiee peieh afa Bhel proveiruciagse polypeptitie 9@ithGs, Fepétaiep|é, agaano, of
a B7-4 pol ypeptide typically 30 conprises at |east 8 am no acid residues of
the anino aci d e Qselrﬁ)@elg)né&%oﬁ THOSE’G?IPE)aN@ irplepgth4 and encorrpasses an

epltope of a B7-4 p ti.de,such that ntibo 4 WO 11 f
L a7 pcwu%lf?%? e Peted By A7 B d A apidad 58%”?“8?%%‘ ol s
conpi ex with aBrdq HEHces; HeSeq Eén@ésezfréﬁﬂ% b PHRENANGRTFRA a/segpeeg gaps
antigeni c peptide are regi ons of B7 at ase | ocat ed on the surface of

the protein,Se cgn be hymdopﬂdl lhlooe pemtbmﬁa first apfl@ seeryddimiemegid an nagieic laoidy
bi nds substantl al eci fi c to a B7- 4h m)llecul e. | n another enb(ij gent
an antibody 5 5? S 8P'r‘i“8 B! apdgienzhafiql0ecus SEaRsnCes Gap b Siyrseardaqdo

anti geni ¢ pept 'c@?n& i Oﬁﬁﬁéseﬁt megﬁetfe@a%bdd@mam e lé’r%'tl%f@x%fgﬂ?era ;1@%

preferably at |ea t 15°am no acid residues nore pre
| east 20 about a.hgnﬁd)foacordparessn@uwsesamdtlmmBO%r efeéafrallﬂb'yat kbstldd&Gtmabout 30
am no acid residues Pr ef e

es .e ssed by the antigenjc
peptide are r eg%f%fﬁ?blyfa‘ée °’lede’g I RIS "lrg@y gﬁ@ af’géb P-B‘i%‘f@d“%’ﬁ Pr¢fgrably at
surface of {he A%P?@%PSO"/@ &90"/3‘&(1‘%9%% &f theRGBRee s‘éﬁﬁ’enﬁ:@aﬁhe%gd&@'aﬂue to a

B7- 4 polypeptl I n one enbodi nent such epitopes can be specific for a
B7-4 proteins fcpump@némgmesmesg arg tich campmdsaedmhehurmmu@n ireone squarkiigeni ¢

pepti de that spans a,reqgion of a B7- ol tlde t hat no conserved
across speci es 9°EY Ri%‘e%y S?'Hﬁfﬁ?@é’éﬁsw dH’@r&"éP\?@d“ Eﬂé‘gq‘t&aﬁe fiaen
det ermi ned usi Rge AR1R|iIS HEBMN MR 1189 pbsiBor. e ,sarreéﬂtctequ@%?wmn wh sehspear d
hydr ophobi city anal ysis of the B7-4 prot ein can be perfornmed to identify

hydr gp2| lic reghonfre. s zBﬁmd,twmmﬁJh]agernbcrwﬁlmmlcyl nositiwsesharesd oy eqaaseeuences
by raemal) UTER Renf sohiadiicd pltllcRhas obosioReg dho 3 ehsr R gy

can cont ain, faenfeedtd fvo Rqlid@eeiaTandton o theenines 98 deRtica ppEiabS dhald b9
chem cal ly synt hesi zed B7- 4 peptide. The preparation can further include an

adj uvant ., suchbaseqreraghdaking i pccorntghe pyabersfeeps. 404 thedength of eashigap.arhich

| munost i m"l at qf f\éd ?tgger'l’-htr ME@H?& %ggngﬁ]gl(?%nrﬁeyiﬁﬂh%mvg ?cﬁ?:h%%t ﬁWuE{a }%pedn amino

i munogeni ¢ B7-4 pr epara ron in onal

response. Accorgid@l nicletnaRidiédentisypas equibaleft@o iafenidiO br peldiabeid 'thomology".
anti-B7-4 antibodies. 25 Polyclonal anti-B7-4 anti bod| es can be prepared as
descri bed abdve by imweﬁ&nffemtteaﬁqseanéasjeeewamﬁ RETESAL IASNHN BESYESH. W he

anti,-B7-4 anti Psgﬂé{entché&n Hegc&;?ﬁ: h%&x&gﬁnﬁ%}ﬂ%ﬁl&al q’;ﬁ ;*ri?‘é-gg‘?rlf‘h Rr&tkdover

time. by standard 't echni que an enzymne nosor bent
assa)} (ELI SA)  ushimglimentpthe bexzed 1@enﬂwuetpeéryw®pamme acidfseglesiceseid deteheined using

anti body ol ecul SSGAC&! Irar%(g:;[agudme% %%t S0 wEaZe gac g/(% Eabﬁj at%np /vaw{vsg%tlg %ctar%d from
using either a Blosum 62 matrix or a PAM250 matrix, and a gap weight of 16, 14, 12.

25 10, 8,6,0r4 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
weight of 1,2, 3,4, 5, 0r 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,



30 the mammal (e.g., fromthe blood) and further purified by well known”MAR.ml'
techni ques, such as protein A chromatography to obtain the I1gG fraction. At

an approprPé{‘é‘/‘t‘PTﬁ’e after 2 S a~ Zoo4 VdO 1)1/ as; ~i FCTIPGSUYSHYZ3N-~ - 38

i mruni zation, e.g., when the anti- B7-4 antg’ body titers are highest,

ant i body- pr oduci ng cells can be obtained fr dni t he subj ect and used to

prepare nonocl onal anti bodi es by standard techni ques, such as the hybri dona

t echni que ori gidsatifypthes damilhagnivgrsicsglated amemqutS@pmsqarcbgsrm apenfosmed

“Brown ot al (198 N BT E RIS Trpmaas ]<v$éwn§rm%tsc§@'7%§l 2?(%@49

76:2927-31; angYehoed 1 aho3- (dgﬁgksw%cleétxd%%@sga%t%q%rf%

ph
recent human B cell hybridoma techni que (Kozbor et al 98%3 Immnol Today
4:72), the EBVNiBMS(TqrragxtascmrqadO()ﬁ@bréleagtF&F12(0 a@%)nucﬂvbndn:siequaices
Anti bodi es cer Thera Alan R Li | ne. 9 or .trioma
t echni ques. Th%‘”f‘@%‘?’rﬁlt% ‘?%‘l‘diifﬁ‘aﬁaor\?f“?ﬁomﬂ’gﬁgm éiﬁ%%?f?‘%ﬁ@f Hehas
is well known {568 QEBRhA W i nag! A New
D nensi on I n Biol ogi cal ?Adna?{gg’gskblﬁﬁgg&?n%ﬁgf Fbé)%nggdgér%len W ?grtg?mNew
York (1980); Eamio abﬂrsnwen@esﬂﬁﬂﬁo‘&go‘ﬁak@BJ4;B|ocehn mbvBdules 6&8th88ied0@i. N6 L.
Gefter et al. i() 1977% omat i c Cenet., 3:231-36). Brlefly an i nmort al
cel I ~1ine (typ?¥anesrpeda) n@ﬁﬁ')s ?rscoméeaoq RIPYsTHHerRped BLASpsan bl ujilized as

spl enocytes) 130008 ATRAER! émr'q}gy scri bed
above, and the E(::Sullturle super r?}atla ts%?\gtc)r%@eg?cégsuﬁtﬂ %%(Ilhggrl df w%s are
screened t d0i detliziigylBRABYland dizppedBbAATiprggramsnne défatiaparamiicbosfithd Rapechiends

specifically to a B7-4 t|de Any _of the manf_[ wel I known protocols
used for fusi n@mﬁﬂﬂmﬁ%@ytg@‘ HaPW%T)fé’Hb%B’fqd prfamplen thsauglsplideed f or

th f , 7 Sl
e 51 e, O ASRLALY Oy 20 P, A SRR Sy

Cenet., cited pemitas sétet:rarsienyal badd exBirsion IVEThe amgint acidseqpreaceskdnieet h,
Monocl onal Ant i bodi es, ci t upr a) over rdingry skilled worker
will appreci at EVEHIER Yeiepee %Freg g’ﬁﬁﬁ?&?‘?‘ﬁf?e&}%sop‘%@ ’ﬁ&%‘éﬁg‘ Wi 830 al so
woul d be ugef Upenalkips&at bMstedded l'm&&aﬁéxoﬁ@l Set hitS//B~Enebi B1AH. gvR cel |
line) is derived fromthe same 25 mammal i an species as the |ynphocytes. For

exanpl e, nurine hybﬁ@omwoaﬂﬁomﬁom&bQ chinsdriegr Ifysigrhproteinss A wsed heminus e

i mmuni zed with J |c,. arati nof t he ent .inv tlonvvl h an
i mortalized ngzsqe E}g}unc r?18m Bf @%’P?E P An YRRy segéﬁ"??‘?‘l&e iggoﬁﬁﬁ%‘?

nyel oma cel | | iinks 16 Babnd7es §@§lﬁéﬁuld¥eA§10Bqlﬂ ﬁr&p@e et ﬂéf@r@@ﬁﬁdlfﬁe@%e having
hypoxant hi ne, am nopterin and thym di ne (" é)l unf'). Any of ‘a nunber of

30 nyel ona cel BN RPFHESCiSE qlﬁécﬁé@ﬁsa@d&‘a“ﬂsﬁ%ﬁ pplpeptide, whereds ngntBy-ét andar d

| nee. Thesd” Pl SRS i iphee St H Ao AR ST Al RS
lines are avai paidiewhichris héreubsmaitialghorhyogotiiotihe B7@oprbei, e @ a(pAdi€im)which

Rockvi l | e, T HAT- sensitive nmouse nyelorna cells are fused to
mousé spl enocyfseéPf §Ptrfjégl'?)8]%~f -ApriFia agd pheh 13 dpped)iromhs spag pa 2 diffarent

o SR A SSSLE 0eon U6 EAT T e
after several dayonbéedigeprbteay laragprefetred 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



transforned). Hybridoma cells producing a nonocl onal antibody of the
i nvention are detected by screening the hybridoma culture supernatants for
ant i bodi es WH&Y'5¢hd a B7-4 nolecule, e.g., using a standar BCEIPYRIEEsay.
As an alternative to preparing nonocl onal anti body-secreting hybridomas, a
10 nonocl onal anti-B7-4 antibody can be idéntified and isol ated by
screening a re%gﬁngl nant conbi natorial imunoglobulin library (e.g., an

anti body phage AABENEES i agothegiephodingnt, 4hq®sme1r@t|9yw liss@7a4 member -HA

i mmunogl obul i n ¢, Lind a i.de. Kits for
generating and sgcér?rfe m%’mﬁﬁg’l% th%]gzl WCTP%Pg?leggg%?%gi’gﬁ%Wé?%dl‘9aé’\‘?%‘PT abl e
(e.g., the Phaso@ci @Bﬂm Dédtér (BRAI AR F hody (B 2/,
9400-0 | ; and thesg%rat agene Sur(JZAPT M Phage sp g/%eKélctBE\aga%st%]\}o;U%h
240612) . Addit ithadhe §7- %nambtreﬁsqmcmtuﬁusd Bnfdlame ay@Emingd ueramn heougglotiyin
anenabl e for usetl n ge %Lg’dﬂ’ and screepi ng g{l bo, y di spl ay library can
be found in,> &P 1 DrPrIEINg can yaciglatetiedpyi ‘I%“OYSO frrscomynark Byt et
al . InternatiopgmiRubl i cation No. WD 92118619; Dower et al. International
Publication No. WD 91/17271; Wnter et al. 20 International Publication WO
92/ 20791 ; Markl and AeB7&t fusiontpeotaiatdan be prddubdd natecombiNant We93bi 667 9;
Breitling et al. International Publicgation V\D 93101288; MCafferty et al.
I nternational BHHFPEHN: $EGHEM6 SN2 BrsbReptideshiryiag B 74chyity andiagtusiaotidnal
Publ i cati on Noge , ti
90/ 02809; Fuchs &é&@%ﬁé&%@ gse%@ biide coftesy &Hh&g@%{@@%g@%ﬁa% Pl f\8(
1992) Hum Ak i bﬁ'mlﬂyiymbdmymr *@l&cm»f 2 st{ pebh&e fextexample( aﬂ&ﬁ&hn@%tﬁmﬁae
246:1275-1281; Giffiths e% zézl ( F1)933 D J 12: 72~ 734; Hawkins et ol.
(1992) J Mol BFOFIaPsECRIRy. Bisterally 4hg &hp%tt" ICO”%'S‘N@&P?”'REPG%0§§2376‘?4 628
Gamet al. ( 189033tk o84 nI
9: 1373- 1377; kéogén%odgﬁ(?eg? %aplﬁz(?’lwl "0%“3%;%3‘1 S pds g g]t?i?jﬁ)(ﬁégle e dl e
al . ( 1991) Pmsal%qﬁm}ﬂfgaeﬁecmnmtewbmﬁire%@ IEtN@Mthbiaku\ufﬁc(emlta%)nmulate
-t ~G. - 40 PCT/ LJSI N1/ 23?sb

348: 552 30 5~4.
Addi tional |y, ?%b"@ﬁﬁgsﬁw Zﬁt‘ Se%’fdlf)e%‘%q B dhcdude a Emuniorlqhulie Forstagh gegion,

humani zed n@noegd,qn [ rd

portions, which rcaﬁJn s hgfeh ug‘lsyrllgggltggn Yggj?g’%?)m ek%] ?h%%g( (Fmﬁ gﬁgéeg“&?s
within the scopth@har @ylnmmm,gcwm €pi, TepérEe U paven Z@, qmn%h@ﬁ%
anti bodi es can he produced by 5 reconbj nant DNA techni ques known in

art, for exarrpIS(-,8 6@96@"9&%8@5”H@@@fai‘@eftfr?‘ﬂbl%ﬁie??@@m @Y regylting ﬁf/é-rlraafmlomal
Pat e.nt P.Ubl ica }o%]n n@ﬁa@%ﬁﬁ%%@% sdé.l ifi@ blghlﬁg a'fﬁJY:IW qu’a cﬁn‘;[flffcégé

Application 184,187; Tani guc ur opkgan Pat ent

Morrison et al xhel:‘nwmealﬁ bﬁatrgrmtemmlalslabemolka\ﬂeﬂ% mNemeégahe efficincy BET
Applicatio V\D 86/.0153 g U S. Patent No. 4,816,567; Cabilly
et al. 10 roBEpé‘?'I"IEHf‘ ﬁ‘?“ORp ‘is t"i"ﬁﬁ""?t?@i rrpddesgprofused by regombinaygiprhmapesnce

240:110Q1- 1043; pldyheRbcraled asdlﬁ%&zad PM% M@éé&%ﬁgﬁd gkgmﬁgon%mg tﬂn%;%é rf

Innunol 139: 352 -3526; Sun et al 1987
al . ( 1987) CancpepRes. M&n&@@elyoms prdNJo@r aeptraile mdy be 8@5jedNgtoplaémically and the

314: 446- 449 an haw %édl Canc | nst 1553 | 559);
Mobni son, d“ ﬁﬁﬁ‘é‘f fedsgysﬁch ‘g 0162625%7 I?&‘E"“é‘? WP(Ca?y ingfsigs host
~i nTe‘Chn' = Ues cé—l@ friedl and Wi indr &, yFHdﬁzts P@Jixﬁame rﬁe(gg%r%%ﬁcum% Wil Sljx %ﬂﬁg)
Nat ure 321:552-525; Ver hoeyan e 988) Science 239: 1534, Bel :
et al. (198%) an P;mgxmgnd peptides can be 1solated from cell culture media, host cclls 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
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141: 4053-4060. In addition, humani zed anti bodi es can be nade accordinéthRm04
standard protocols such as those disclosed in US patent 5,565, 332. |In

anot her emY@HEHFS anti body 20 chains or specific binding Pal/FSWEBars can
be produced by reconbinati on between vectors,conprising nucleic acid

nol ecul es encoding a fusion of a pol ypeptidé chain of a specific binding

pair nmenber and a conponent of a replicabl e _geneic display package and

vectors cont ai FHEIARYI e seestremdPearase SRYarsrsing Seetrisednymepis oo
e o as describe PP HERREA e TRIRFL ARG (G, RO Rt by

anti - B7-4 anti hpeyan(1gcg: andm;n@@:ly@%himatbwqgﬁére&@dﬁmpﬁg&&%& E.g.é'hsseb tn %0

B7-4 pol ypeptide by standard techni ques, "such as affinity chromatography or
i nmrunopr eci pi t &WRI67Ant i - B7-4 anti bodies can facilitate the purification

ol ypept | des expr os SUBTERY Tt oS (Ut rete Mt B PGl R o s e body
can be used to : ' [ I
cuper nat ant) . Boxsngrsh DAYBROREL [Er Sxdhuplgy ONA, Sfniest lodleet i
200b WO t 11/ .go8;peptiRCIqUSdek Are1i32@b tdgethehiyrsirarak fry adcordandeglith bevamidnapdy
to a detectabl e substance. Accordingly, in one enbodinent, an anti-B7-4
anti body of t hde§HaMss lghexamplagaplagingibiunt-sndadi stagaereended ermife &or li2rkpml es
of detectable C .NGY: var.i . b .
fl uorescent na?ggﬁgﬁgfgﬁﬁh?%% cg% @g%?ﬂéi§?§%§§§”?§3?§§Q$Pb§8%% g@?ﬁ?%? 5
Exanpl es of 1Guidndbheappnapims alkatiheipleshigitse tesintht pedvoid whalssrabid jlsdling)end
phosphat ase, (3 gal act gsi dase, or acetyl cholinesterase; exanpl es of

sui tlabl e prost HEEYBag beasiogo dp pesthes embedimeat. $he RSioR eRs sapdiest ithessrd by

avi di nl bi oti n; i ‘ j i

unbel |'i f er one, ‘?f"ﬁ%@g@%‘e‘?ﬁ}”??‘}ﬁ%@gg ér??c{rgagfg‘ﬁpycy r?atelé,al“?hég%h‘lﬂﬂg?ly’ PCR

di chl orot ri azi raph@ificagord bfigane Sragmeants danisydanddd autivdimganclphypdmersywiich pive sise
exanpl e of a 10 Iunipescent material includes |um nol; gﬂd exanpl es of

sui tabl e radi odCCPTRISRENGATY AV STHES fEYeFDBY.COPsEopuYE gerls fragmpentagthigh gaer
aspect of the 'é&\éé‘é&hbrﬂﬂr E@&%@él@&aﬁ@reéﬂﬁ;l‘iﬁéﬁﬂb‘keﬁé‘r&t‘eQQ‘ﬂirﬁéjcté?:ﬂEs uBnce (see, for
obt ai nabl e by a process conprising: (a) immnizing an animal wth an

i mmunogeni ¢ B7-ekamplet, €iurvenoPraecolssniMomembgdtiologpeds.i Arsubdler eofohmnVdere&t o a

B7-4 pol ypeptidg; a b),isolating fromthe animal antibqdi es..tha

epeci T cal Ty bi St B3> BYSkee Do e s AR e Bep 0L B Lebr s and
Host Cells Anotiiphdpemeat aFhsibdRoleRVERL, S PE6lypéfiRicloPay BAL §idpe %ﬁfgmtﬂy
erpression 20 vectors, containi ng@a nucl ei c acid encoding a B7-4 fam |
protein (or a pocpdiva nupleicesfd canRe clgsediinkresush an expressiay vectoy seghghat thefusios t o
a nucleic agid I 2 f r rting another nucleic acid to
which it hadd be@ﬁ*eﬁf‘ﬁ&‘2‘5?‘?@@%?%&}’%?%\?%@%%i s a "plasmd", which refers
to a circul ar doubl e |atanetheleaniddndroahe fudion pateidls a@di4 proteit cdaNAnizggnent s
can E)e | i gated. Another type of vector is a viral vector, wherein 25 |
addifional DNA kgriogeys sapaliseduencsat 88 N isrpingh el ngertain hgetfsHe (e togpimmalian
vectors are cap MDUSor i 1O i ich
they are introdﬁ%ggel%’.egp{egﬂgct er?rgﬁg\tldé%?%)ﬁré;ﬁﬁé&l ﬁegﬂgégsaeg? Iléljro F%lf]ﬁ%rq:@gi n of
replication andhapiok@oasd siphalzedueate. vectors). O her vectors (e.g.,

non- epi sornai mammal j an_vectors} are integrated into.the genone of a host
cel | upon i Aroduct i &R PrAttofus1Ra Prowps fdhs Invenitpnicae P8 BFOROB I LIRIG cat ed 30

along with the BOaCeoondtiaBYCnd BliakRd VP& Ltk B S UABRY B70f fusion

directing the expression of genes to Ich they are’operatively |inked.

Such vectors ar gratefiemagte 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.



2 3 MAR 2D04 WO I t/1.J~~G - 42 PCT/US110123?Sfi herein as "expressji pNMAR 2004
vectors". In general, expression vectors of utility in reconbi nant DNA

t echni queswar@/iofxsen in the formof plasmds. In the preseRETASE¥ IR Cati on,
"plasm d" and "vector"” can be used interchangeably as the plasmd is the

nost comonly used form of vector. However ;3% he invention is intended to

i nclude such S other fornms of expression vectors, such as viral vectors
(e.g., replication HeffesblyveBrdtcdmenusesisioageriomiaf teesvemibn is produced by
adeno- associ ated viruses), which serve equjval ent f qgtions. Th

reconbi nant expEadEd seombmant BNSY EEMHANGTy d9F PEMRIGINN T dBementiqoding faethg of
the invention i;n.a formsuitable d i |.ei iLchin a
host cerl . whi BHeens PhERRRIGeAS k& arEHBAES R BheOln 0f LECEIERATEN 0, ® e

one or nore regudhRbnal RRAMGIGE for es@mpRiBnlotihg bhasesledfor saggéramidedel | s
to be used for expression, which is operatively linked to the nucleic, acid

sequence t o5be tawpi desleghtionyresitieticn enaymeisiigighen ©xppwuds fasRPRORIaE lemyper abl y

linked" is intended tqo nmean that the nucl eot,i de sequenc i L0 S

li nked to the ?@g’@r B F9h%°‘b"(ﬁlf@ﬁ%%ss3ppf‘??”aateﬁ3}r]1‘ﬁg?e %Oggmatgﬁlt%\%\}snl‘%gfg %‘%ﬁdr essi on
1 S of the nucl,gadsirdfie SERMENER cn@yMatic ligatRA. IMandthdr@mbodiment, the fusion gene
transcription/translation systemor in a host cell when the vector is

i ntroduced i nt caf besymtiesizedby FonvEhdonad tashniquepineluding aglomassdc]NA synthesiggiged

to includes praonoters, e ncer.s and her .expressi on n

(e.g., pol yadenﬂr}gﬁiai“éiﬁlysé] ggm&cgﬂhﬁlﬁgaﬁlﬁﬁ% ory” g%nqueec%gré%sor%lrtéﬁﬁgggﬁ%ed,
for exanpl g0 I nFReAdRlh ofRMRe @w&;&n&hemﬁw&m%ggyétweéﬂm fadecutive gene
En_rynol ogy 18S, 20 Academ c Press, San Diego, (1990). Regulatory |
sequences i ncl didemehssehigthiaphsubliegeattlydsrasnealed andereampliftagsioggnerptezn chimeric
nucl eoti de sequence in ny es qf host I nd ,1,those,. whi i\
expressi on of t2HBe FFUFLS ?eaeftogg S’eagﬁ'f'ggjierﬁ}oﬁ?aaiff'é{%lgle l(‘)/é( PB(':%YF#% Qgg.‘ls‘g&?ée]

tissue-specifig Eleﬂdﬂna\f\’ﬂé%&sﬁﬁﬁemi} Mokrdovet, Inhanp @ xR L Vet @el alzycotingeially
skilled in the art that the desigﬂn of the expression vector can.depend on

such factors asvtileblecthet awady erchde 2 §isignsmoiedy (e.z.c GoT pelarsrtistered Bt-he | evel
of expressi of protein.desire nd {. i i - Of
the inventi % ceé?ﬁg i Mo e & dli)en 8 %df)]gfo icdecFFige%—%}?%s eBreegé)%S?%d%gg%g?%%@i ns

or peptides, ingbiegiinOnkddshIaneiotial Bs-4growspt i des, encoded by nucl eic
acids as described herein (e.g., B7-4 fandY pr ot ei ns gytant f.orrr|115. r?f B7-4
proteins, fusion prdtheipmesentaneeniing alspjpgitains toyvagiapiset 3op8 /3fpproteins whic
PCTIUSI | 1)/232s( _-43- EeC [ ' [ V. iof nk M 3o
can be desi gneaé’ %’?}meaﬁ-ép@esrsﬁﬁg%dfnrﬂ%ggrﬂﬁ%?g?z?ﬁg@i7n£ﬁ%3}5%t?%%orm
eukaryotic cel | gotefrgicas ¥apaleetedhy rhuppeatesisns g discioe rokp megsiéeh oriraei@r ¢f
cells such as E. coli, insect cel Eﬁﬁ’s‘{ﬂ?g’ bacul ovi rus ea>e<rRr ﬁs ieosn vecrté)rs)
yeast cel | s2Qr BAmroiain 4 agenissof b By Ahpotgrrcen depin SUats Ty e oes
further in GCoe Eﬁ% QN Haag¥ly dRUKAQASmh Bf EB7YNPlogy. ASS,
Academ c Pr essfjsq%aertf i gﬁ%, rcgf(sa%ilggg}%%%t er natyi vely, @t he r econb?ﬁrlant

expr éssi on vect amagoaist bfa Bi-dnseteined innbit onapsheread therpctivifigs of die naladiiyl e

using T? promot gcrcurtri%% 021:[1 8F Xme%elg&]gr%(t:grsi b?,nf%r I)Zmpp?é,%g%gaaﬁﬁfely 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



Expression of proteins in prokaryotes is nost often carried out in E.750WR 2004
with 10 vectors containing constitutive or inducible pronmoters directing

t he expres¥®H/1df%%i t her fusion or non-fusion proteins. FudiCO/VEe?dts add
a nunber of amino acids to a protein encoded therein, usually to the am no
term nus of the reconbinant protein. Such Ti51 on vectors typically serve
three purposes: 1 ) to increase expression of reconbinant protein; 2) to

i ncrease the soi abagdnisy agivityhdn pecenbidiamht, pvetiegargd lématy 3f Bt7e4 aarthnisnist he
purification 1 S of (5] he recui nbi nant protein by acting as a ligand in
af finity purifBET%F3EH0Y egpRIRAONE PUABTITSIERPINES4TI6H w@ﬁm@daswe@@owi c
cl eavage site |,5:d : ] ty t-h j i e
r econbi nant pr{éf&e‘%gﬁ{e{d gﬁﬁ% 's’légg?éﬁél{égr%lbg%y%g?:]@éo tsﬁgﬂ'{@gfﬁﬁg%&’&%m
t he fusion noi etansebsepnaivally dgpirg 4 mdatue@ sprithétieolfgosidentides b ReneSuch
enzynes, and their cognate recognition sequences, include Factor Xa,
thronbi n and efRASERAES Sudhatapegsnsrata setiaf POl RET-6 S8qusACes drexressibisude

pGEX ( Phar maci i ; it .Ba.an 0 .S, 98 ne
6731 20 . ot NEe By paise B e ety AP R s AR e e B Rt
Pi scat away, Nlgisphy¥tonidisiag HeWetbBPAGeQrent &NEERINASefeGRd k vadiet R HRERJIE -
bi nding protein, or protein A respectively, to the target reconbi nant

protein. Puri f waiEhfaasibe nsqsktetpe¢duse bbraripeoirateritiabB7i4nvapants fepmm o digopermssay's,

(e.g., direct 25 a or. conpethtive, assays described in detail below),
or to generat eglg%(_fnﬁ%%éﬁ%essegﬁeeng? f %e?’cﬁa : %‘f‘-%’f\élﬁrogf’éjf %”,erageogengiﬁ%el"@? B es
of .suitabl g0i nger€oriled inanaltdma®O DA %mmesa&ﬂram SHeQipnihesd Sdne théiClidhekd B 4a
(Amann et al., (1988) Gene 69:301-315) and pET 1 Id (Studier et al., Cene

Expressi on TecPRsPRasie exsessivnseriar.EHpe/ofol dappnearas seifdessiatloms dersthe sepyision,
Di ego, 30 Californi.a. 9().1160-,89 Tar get ne_expr I from the, pTrc
vector relies gln&%org{x@k%&qﬁglog%r%g‘éen? %sgennézgr 55?‘? on ’frgd?)%lt §F%(§}Ergfaéb? F4p-l ac

f usi on pr onot egequiadegeMegtsde for s¥nhedViRg A08ehe X2 dlidonLdN&IRIes 44 known in the art
PCTI US~H1/ 232~G expression fromthe pET 11 d vector relies on transcription
froma T7 gn 10€fdcef Naibh Sopordd8sdrTerigdrdosd by ltakwaekalr 69884 &rv. RNA

I T7 I {5 Yl I j i ins .BL21
(DE%) o TE 17H00E TPy5 Nkt <P MOREPERrs 1MRBL e L 0o MRS
under the trangfes.ilpt47@nal control of the lacUv 5 5 pronoter. One strategy

to maxi m ze reconbi pant..protein expression jri_E. colt is to express the
protein in a host bg’b?@‘gﬁ"wfaﬁe% {Wﬁ.’)%ﬁnl“e‘b‘lac%%‘éd%’?‘?thBd‘ﬁBéF%P% fagche) yped
cl eave the recgﬂgérﬁ?é?é a pir%tg@!e@lpgﬁgtri&ﬁ&th fragmefB 76 s@%@ﬁﬁ%%@@ubsequent

Technol ogy.' Methods in Enzynology 185, Academ c Press, Sa ego,
Cal i f or ni a {199€@%ctionid-vadaits ofBT-Heprottd. dhoat empodimenipa dibtagy of ¢ralingizheénce

id f th i idto be i ted int i t
20 that e ndPETETA L SEERE TS e DB ACRET B ST E R SIS &1 £ PAr | al Iy
utilized in E cbdihh séd0éfl® with fhucledse 4982 )koMGbRI Whetéih AfckRRSoccdR odhldbodd

18). .Such alteration of nucleic acid sequences of the invention can be
carriled out by oneeprtaraleiadenptringshe dewhdsiranded 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 SI. 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



7
15 I'n another enbodi nent, the B7-4 expression vector is a yeast expr e;si MM 2004
vector. Exanples of vectors for expression in yeast S. cerivisae inc
pYepSec | PHESTS et al., ( 1987) EMBO J. 6:229-234), pNFBC"(’Ré“H?f“and
Herskowi tz, ( 1982) Cell 30:933943), pJRY884(Schultz et al., ( 1987) Gene
54:1 13-123), pYES2 (I nvitrogen Corporation, San D ego, CA), and picZ

| t Co San_.Di t , t b
Expressed 1n i RESERCCER SO a%w@we&@%ﬁragsa@% & PR CgHh BB 1 us
(oS0 Ssis candy s tofKRdinl ke lenP LBl Sel G oS el e or B AR ach by o
Bi ol . 3:2156- 2168 )cabindxpriassiOVvictGre) tras fornitpkdppyopatack SUEWEhIhE retABAY library of

virology 170:31-39). In yet another embodi ment, a nucleic acid of the
invention is ews¢te§s@ai qussm@amrwm@ﬁateéph &ene%ww@r aormrﬁmnm whmémeés@n ofre

\(/ﬁgts% NaE;(ﬁ;’gél %@T‘@Afﬁ %{Sﬁ%’ g %r %‘%{ e% tor ?nco? g%g Ojg pro%uét was

6:187-195). Wheiede8dRefurSRERRdnMe ﬁﬁakég%nessmpraewt@dhnvcﬁ@t\ﬂ{mﬁerﬁ@mee@He
functions are often provided by viral regulatory elenents. For exanple,

comonl y used gregrotceiof funcaioddmvtants iy e bodriesnean badessonicondimmtio@vith the
cytonegal ovirus and Si m an \Mi,r For swt bl e i 0 ns
T heo o bkargBins ala Cinsary By -4 bt i kiorats Rt FY0R EPRor Re Wil
Sanbrook, J., ittty 89E7811-7815; %e{?agM%BeEZQlOéw BFBdin Bhgineerhis 6(3):327-331).

PCT/ 1 JSI NF/ 23251 and Mani at i s, T. | ecul ar oni ng Labor atory Manual .
2nd;. ed, Col® Sprl ngnpmmbod_lmr,atzld)bgsed@@ﬂads mbmpm@ma@éﬁ@m@ocgﬁted

Pr es's, CoI d Sp rbo 9 not her enbodi nent, t conbi nant
mammal i an expr Bg‘a %ere’ﬁa@pé 82‘5 S’fpf%ﬁSPé‘c (MR C@QBFé@g?feﬁe‘g'fmq ‘h&erh
nucleic acid prlﬁxfe‘iﬂﬁmérﬁida}’xly §nheRBES Arfdledfetcs 74 t VD@ 1bBsfBeted cells are then
tissue-specific regulatory el ements are used to express the nucleic acid).
Ti ssule spelszl fi @tUitE?dlsfﬂlﬂhyt lé?éraad?agaaarcelam?xmtm ‘Elhré Saqfftﬁd Riodh thejeffe¢tiafg t
exanpl es of suitable ti ci onmpt.ers,include the.a r opot er
(rver Sspec 1/ Bribo FREFIRR Sp G BERIRNE Lo (iS5 12 RIETD, P 06

| ynphoi d- spegi fang ok ambar@f ehSahanieassnd. Baisand ONA 988ther Be Ad¥verbdTitrAQhe
43:235-275), in particular pronoters of T cell receptors (Wnoto and

Bal ti nore (| 989ils EhBtsgore goranbibitim ongiteraavalynBYEHIAICD A€ Bl Bhsraivjty, asd thg . (
1983) Cell 33 ﬂ&%dmloclongﬂ?ﬁ%e%ﬁaﬁ akbhidgore (1 1983) Cell 33:741 -748),

neur on-specific pronoters e neurofilanent pronoter; Byrne and
Ruddl e (1989) Proc. Avaisblate8dBti4 Peoteinl i Birtiont ¢BfrDebdeh) 1thepsiifiCaad &@ usqiesiahi C
pronoters (Edlund et al. (1985) Science 230:912-916), 15 and nammry
gl and- speci fic Wmsm@ g(eéer@te a%bp@'eméy iBd Bfest wiing tanglardsiechiguegdor
4,873,316 ap

a? egu mﬁpﬂe pbh&c%da@ﬁmﬂwa& gf%ta}a%'an’\ﬂfua%nog%@?zﬁ %r)t()gsrxr% anbeh

Devel opnent ronoters are enconpasse
nurine hox promoeeps altétestsely,andin@engs p(rdﬁ@ﬂs)anStgtmnpeptiZi&Q‘ragm;xsm)B7ahf;br tifee

a-fetoprotein pranoter (Cangpes and.Ti 989 3:537-546) .
50 A% ornat i vel P TEEEdSod RS FRERTICPERAC BLB G FOOUSEE X I MeloRa e e ng
bacul ovi rus expirissiORpa4estar nto;?@%ﬁ\ﬂsﬁé&ﬁthy%é?ﬁ:%o@’:%‘sk@ﬁéfﬁmft%e pepnde '
expression of proteins in cultured insect cells (e.g., Sf 9 cells) include

the pAc series (OSmsﬁbpeetﬁcammur(eldbm)exl\mtbm %e?tefﬁawvxthQamﬂﬁm@lfﬁﬁde and t he

pV L series, (LuckJow, V.A. 170: 31- 39) .
25 In yet anét h%?“%’ﬁf)%%l?f’éh{&mﬁ”}?ﬁ%ﬁeﬁfdﬁﬁ H’O%é%@%zgleﬁ]ggﬁww@ﬁfﬁon is
expressed in meymERLECEVenThdre p%b%r@glyaat R 5RY dnamo%&rarr@sweerhnums@brefe@@m es
of mammal i an expression vectors inélude pMex- Neol, pCDVB (Seed, B. (1987)

Nat ure 329: 840) leasid OpiiPciq ieaiduptin et al. (1987), EMBQJ. 6:187- 195) “When

used in manmmalian Ce/'%)tesrhatively, 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



the expression vector's control finctions are often provided by viraj 3 MAR 2004
regul atory el enents. 30 For exanple, commonly used pronbters are derive
from pol yoﬁ‘é, MAerbvi rus 2, cytonmegal ovirus and Siman Vi r CYBSW23H6 5 \pR
2004 wo ma~~~) -46 F~Tr~snuz~z~~> Moreover 9 i nduci bl e regul atory systens
for use in manmalian cells are known in the gr’t, for exanple systens in

whi ch gene expression is regulated by heavy netal ions (see e.g., Mayo et
al . (1982) Cel Fai158:agginsbihe ppiidestosms an iramung ¢gpyx Nitharky-2a6r@aled Prefbaet | e
et al. (1985) Biol., 5,1480-1489) .. heat shoc e.g., Nouer et
ol %5 (oo YPhopepEhoorupliiie wloh SRteer ot tioRgRerdion of B ERE pldise ek
FL, pp 167-220)he Juefab®oLee pPAREInCe. 9., hydiBEhiGt rédions( 198 i 1i%o8y 232;
Hynes et al. ( 1981 Pr'oc.(psalilat [ gAczld. 6Sci . USA 78: %CO%%N%IZ%& %F%é%%e al .
(" 1987) Natur eb@z!g:svl%mm_@lay spesi Besilly 80 K& franalechie8 %) aduledr emAotinisenRes andbody
7: 2589- 2604, agd PCT Pf;»'blli cat i%lx\)lor WD 931 23431 ), FK506-rel ated nol ecul es
(see e.g., PBCT BB FPeA TN 1A, 8YPIRIEE7) or 10 tetracyclines (Gossen, M

and Bujard, H (1992}efBuBf, tHbink; 1€ lcomPRé 589 Ve M et
al. (1095) science a6a01 7asiagee AE ReRuEE comptes 3P| AR B CpctolD ﬁg‘?’gg%%‘mﬁﬁ
Publ i cati on NomowWOpg&rahly 31 Bpst abouorsdimigb ycidiresiduestdven nenbpdicndny at 1e&e 20
i nvention provides a.reconbi hant eépressi% vector in which a B7-4 DNA is

operatively |i AR AP AT AOfEICh 89 SRACHPY ?tﬂy BrlgrbeRut 3P RBviRMAFI I BHENg
for 15 induci bbgrexsy &5 b@@e&%g@g%a%y Gk hil Eeﬁfﬁ%%é’x@gkﬁs 6Bl B§-4 The

invention further provides ar I nant expressSion vector COIT%)I’I sing a DNA
nol ecul e of10t hpolypemsiveitbat ac¢ loaatdd ontiie tunfacesofithe psitein, eve chyarophilicriagiang, iaf@ns e

orientation. That is, .the nol ecul e i operatively linked to a ,
regul atory seqﬂ@ﬁm?@ YnjQug tﬂﬁ%é? pﬁﬁipﬁfl’{’d&l I?’E)Wée ¢rpbodimppRtesieh {topes/can be specific
transcription @ dles I ; whi i I se
to B7-4 nRNA. Regul at %egﬁﬁgﬁsﬁg‘gﬁgfi&g@s@@ﬁsﬁkgg'ﬂ%ﬂg(lg]ﬁﬁc tigenf o RES

cloned in the thatspanengegion pEnBat4 polypepiddthat hoseconskhivehadbysaptcits it heed as
conti nuous expression of thhe ant i ser(lj:{e .RNA m)heaul e.in avariety of cell
types, for inst'aREBO&A" AICIPBROIETE® ﬁﬂﬁd‘&ﬁs_cé’i’l QATERTRINCGEsiRgEYLA Enpiept such as
sequences can Bt pRASRA Hehtioh Alkthsddrd ﬁ%d}éﬁﬁ&b‘iﬂiiy\éﬂalyki's%wﬁ Bﬁmglofréiﬁ cH peel |
type specific expression of antisense RNA, The 25 antisense expression
vector can be Perfermediteidanyfy bydreptohibiegioms. pl asni d, phageni d or attenuated

virus in which antise . i cids are produced under the control of a
hi gh efficiency rega g?%r'%‘leng g?\,%'pfcﬁlgy ésclfsf‘gﬁ Ve%ﬁ‘re%‘i%coﬁ’eééﬁ "BHEGE E i ned
by the cell typsitabid mbjdet,ghgl, Febbegdad mbisse oPbiheca@ehal )roikh Be GnFRHSENO M Of
the regul ation of gene expression using antisense genes see Wi ntraub, H
e2 al ., AntiseARKORNAE FEMANARANKCRIERFAIRD GapSPNEEy foenample. arsappBinentyRevi ews

- Trends | mdeRRLkGRd BYX profdid br 4 2fihnicallyZsy ¥R 2894 NRide) lflhle%-r“éb ation 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. 1f
desired, the antibody molecules directed against a 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 1gG fraction. At an appropriate time after



-47 P~TIUSI)1)/232s6 Another aspect of the invention pertains to hdsi MaReills
into which a reconbi nant expression vector of the invention has been

i ntroduced WEN¥'#8P ns "host cel | " and "reconbi nant host cel P¢THP¥/i&Ed

i nterchangeably herein. It is understood thgh such ternms refer not only to
the particular subject cell but to the progefly. or potential progeny 5 of
such a cell. Because certain nodifications may occur in succeeding .
gener ati ons dudMmmeurazatioar e gruwhen da aph- Bindi ant hedntigrs drahighescangibodyspteducing
progeny may not, .in fact, be jdentical to the . ,parent cell, but are still
"ol uded w ¢ hi rfelhEmLEE gt g bbiierd ok o R B R anSloRE LT CB4RS B8 any
prokar yot i ¢ of &ialdiotiri ee!dich Ethe RYBARI S eehiidadtorldn {yg&c‘g&rﬁbe{a{%@ﬁ&]ler

expressed in bacteri al suc s E. coli, insect tells, yeas

manmal i an cel | sanddidfieiad | T, Mesee had® eA9 O\ saeyal oe [Hrewh @HD) (168 1 COFnemhbis) .
O her suitable st cells are kn those skilled in.the art. Vector DNA
can be intro%uc]gg‘ﬁt3ﬁf ;EFB‘P{%FV& ?@859&’&%6&#( :%%TQ;VFEGE%(/@ﬁﬁi oN4p

transformation %:242@%%%@@‘(%991 &1?@9@%)%??]; C@ﬁcgg?{@'@@-e/%?itﬁ% moErel & MBmip Bf

"transformation” and "transfectio re inten torefer to a variety o
art-recogni zed defidlybiidores tekhiiquefioationcsng (19839i/gmunatTwlap 4672)hé EBY.-, DNA)
into a host cell, including calcium phosghate or cal cium chl oride

co- preci pi t at i diPrispARIebRdra H-ole 8l 2t @480} dospeierpbfniibpisspad Casser Tderapy,

el ectroporation j I &« f or 1N r ti haost
cells can be foﬁ@#'%@hﬁ%ﬁé‘ﬂﬁdﬁ) og:ir.’gr{(:\%?lfé@ﬁ‘lqgasf 9’3%6%“5‘%‘353%?‘% r{)ja 5ot 0~O0ry
Manual . 2nd]0 edmondcidrd] Spibodg hiridoatas iatel ahowy (se€@kserdRrR.Ng. Keireoy, i
aboratory Press, Cold Spring Harbor, NY, 1989), and other |aboratory
manual s. 1 For Measendl aHkqdias: vdYeroPimensionl/r Fiolosicriyinalyses £lamsnutlishing
dependi ng upon i t bR chii qu sed, only
a small fracti o%grgf’%ég{ ?éﬁ‘frggwy‘ﬁ‘%}éSiga@gﬁ'ré%%ﬁezﬁ%ﬂbﬁﬁiﬁn?g’q‘t g‘?!'r genone.
In order to idefu:3§W4ed)M delGedter &thd @928 SontaegICentGenen, YETie36h Arieflycades a
sel ect abl e marker (e resistance tq anti is generally introduced

o I | i hiotics)
into the host cl&m%ﬂ%gslhgn YHca e geriema s iedr e HmPrer B Bae BeiReBF S
mar ker s 1 nch yderbRasate b @HAWiIPS BSLARG RuldR ALY BcriMCRo08 i B cuture

hygronyci n and nethotrexate. Nucleic acid encoding a sel ectable marker can
be introduced isvupematahtssif thegk$uliang lybe demareNwat ocreasdith atenefycoblybmgomaB7- 4

tei be .30 introd [ t tor. I t abl
[ anct octed wi tHOLRES PIPOOGN PERSEE E s SpoGRb S0 DGLRTWRREe 45 _

PCT/ USI 10/ ?32aC aci dAﬁﬁBf@@niaﬂf'meﬁlflénSQnt?)Yotg&digp%| BERLIAR 1\Bpkbeyte§@hd s t hat
have incorporated the sel ectable marker gene will survive, whi fye t he ot her

cells die). A howmontaized ofll knes cambennlied forghe purpeseofigendkatingan gtioB7-4
eukaryotic BBSt m%gtl)(‘!lor;arl] antibody (see, e.g., G. Galfre et al. (1977) Nature 266:55052; Gefter et al.
! Somatic Cell Genet., cited supra; Lemer, 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 useful.
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-Ap8.653 or Sp2/0-Agl4 myeloma lines. These



culture, can be used to produce (i.e., express) a B |-4 protein. 7 5 MAR 2004

Accordingly, the invention 5 further provides methods for producing a B7-4
protei n ush@ytiH&shost cells of the invention. In one enmbodCHRH/212/e
met hod conprises culturing the host cell of élnventi on (into which a
reconbi nant expression vector encoding a B73 “protein has been introduced)
in a suitable mediumsuch that a B7-4 protein is produced. In another
enbodi ment, t hawyaledihes ara herlabde from the Amazhaillypg CaltB?-ChlleciodnsgiATEC)om t he
di 10 the host .cell. Certajn host. cells of the i t] |so b
e o oA G, B eSSl S e T =0
enbodi nent, a bhast lsiBb phREHVIRE BiVBN PR f k4 dnzE
enbryoni c sterrglfgceolcfﬁlE rlllgloE%pEWyB};l- %—y((::odq ng s)eq}g%t?lljédggﬁ%\l/]gP%éféﬁg?%tﬁfglguced.
Such host cel | fusarart then sbiectes esing 8lACT mad@nm ovhidiviti s uh fussdsg@ningroant vy i n
15 whi ch exqQgenous B7-4 seeﬂ;ences have been introduced into their genone or
honol ogous Pec 8t MyRomakeka (nfpssd wpkeaor Y& fbg alits s vasy-deys beraryedbey Hawe! been
altered. Such i r fQr i f i A tivity
of & B7-4 pol yiasrened Ay HEfnt e Bprahii i ohdafor sk BoRD PG eaiEh Lt
B7-4 activity. dAsciesBdsdiesrhdihe dyblidods @i € supdindints fof aiRiboaies fHanBindam 7al |
preferably a mammal , nore 20 preferablé a rodent such as a rat or nouse, in
whi ch one” or niwkecyle. ¢ Be usiBE pStapfard fd-1afiassay- i ncl udes a transgene O her
exanpl es of transgeni Lmals in - [ (TP . e dags,
cows, goats, chicke%g,%n%%hl l?eéﬁg?épéﬂgg?ﬁgop?@%ﬁgéﬁ%gégﬁgﬂ?%rpd&noaéeanous
DNA whi ch 19 i roagtlai£dnii/B74 bittbode RaiTBe Rfentfi@rddd ikslowdy bhiseleeringd § ansgeni ¢
ani mal devel ops and which remains in the genone of the mature aninal,
thereby 25 di r &¢pPmAaphronehiprtendiimmuspgiahulintbasdegortd aptberycrhagndispley or
more cell typeﬁb%)%ﬁf&%&% tﬁ&&ji@&@ég lﬁmgfb'bﬂﬁyk;ibé@ Hx?%%ex’;?ﬁa%fh’d £B7-4
honol ogous recondi’nant ani mal™ 1S a nonhuman-ani nmal, preferably a mannhal,
nmor e pref er abl golgpepride e Kiisfovdenetating asstogmitpushald ddplge ibrdnias aleeemridrdigiiyed
by honol ogous reconbi nati on_between the endogenous gene and an exogenous
DNA nol ecul e i AY3igbiGded ithf Rhagmedds ﬁewqfw'a{’rgww'}” ay Systeln, Geiale i ¢ -
cell of theg:cani -01:-RbLH MO ani " 04 WO
i)1/1 . ~s~( EEA I aégg%“??gﬁ%%@ﬁi PR DEAETRY Caraoe N DAGE12004, T
created by i nt Additonally,axB7plés efvoedtivdrpndueigent pactiahldriytamdnhile if@l we in
pronucl dus of a fertilized oacyte, e.q.,,by. mcroipjection, retroviral
nf ect i on, and ST OURERGA CHEH B sriibofls Biselsier fom b EA S feigampler Lidnes
foster ani mal. ,ThyeuR7 pheaPNS SEBURIIC R aRE e SHQntdPhdInal PlicAich ¥&NWDBE
introduced as a transgene into the genone of a non-hunman ani nal .

Al ternativel y, 93/ 186ithverer somolndggoaicot! Rubhigatson 187.- WORIAET 274 yBhntasera/.nouse

or rat B7- ene, can sed a gene,. Al.ternativel -4 ne
honol ogue, ucﬁntg@até?{g?ﬁg? 'B 9%%@%@%%@‘{”‘3%‘%@ ?@%loﬁ?]e%’bﬁﬁmfoé’gﬁ%n
hybridi zation tweotha sB79;48realngd & of INBRE6HA PEBEcion SEQ 9B 18 IMECatferty ef ol
(described further in subsection | above% and used as a transgene. 1

| ntrbnic sequeheiematont! BabhatiendoaM@P2/8] QfivaCarrartes 4l dotematipral Publécstipn Nohe
transgene to i e effici . expressi.on,of ene. A
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transgene to di(1®QY) BaXPERasiogn9-087@ 1B, HapledbL{ YORD HRar Ani ol Mybeigbh&s 3:81-
Met hods for generati ng trans?eni C imals via enbryo manipul ation and

i o1 of nj ect}on 8SpHRIER dl 41 999 SHE s 24630ah 188 xERBIO A (KDY RMBD &1 2:725-

conventional i | : d b . . , j . t Nos.
4,736, 866 and ?352‘8“‘8%55 9{;&31@5%) {@gfer’ggg6a$®f8%.x’gm£§%”eéﬁtgl‘ Kﬁa@lhﬁg@%lgl by
Vagner et al. &3d:628-6B0001m 8.6l (MID) PN 4B 8IS 76keS 8D Gaeadsrian. 09910 Col d Spri ng
Har bor Laboratory Press, Cold Spring Harbor, N.Y., 1986). Sim|ar methods
are used for priigifethnetogyd: G4 7T ehfom erd/ @ PR1) Nuct4cah Bgelf:41 Botinder
ani mal can be igdentifi ) _pr, f D I €~ N
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animal s. A. 3¢ragzageni ¢ founder aninmal can then be used to breed additional



animals carrying the transgene. Mreover, transgenic animals carryi nys#AR 2004
transgene encoding a B7-4 protein can further be bred to other transgenic
ani mal s caMQiH§'dt her transgenes. 25 To create a honol ogouscTesembwant
animal, a vector is prepared which contains at |east a portion of a B7-4
gene into which a deletion, addition or sub$i-tution has been introduced to
thereby alter, e.g. functlonally di srupt, the B7-4 gene. The B7-4 gene can
be a human gene (e g—‘;ddmdﬂellﬁﬁﬁccblfﬁ)xhdﬁhtlanorB’B)t,anbbkbdx@@%@:h%%ﬁﬁé%@aﬁﬁd Huthafized
non- human horml uman B7-4 gene (e.g., a cDNA isol ated by

stringent hybri é&oi“ 9‘?\‘%@%‘?5’@“@8&@6@4@@ Fueriyeapf podis ] BhivDcin by

3). For exanpl §,,{ used to consiruct a hopol ogous
recombi nati on vect umga?apg%ﬁe%or "(31 erbrbll?%tec tques, are WT}E’R%@W\B the11. t56
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altered but still encodes a functional protein (e ea
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10 reconbination to occur between thé exogenous cartie
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Successtal homal SR TE PSS A oD R AR 67 D1 Gt et eSorygase Sidog ef
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in the vector ésee e, Thomas, K. R and Capecchi,
51: 503 for a déstdi mﬁ@noﬁ hoﬂﬁ%)g&meaa%rlrmmzobmmem OY98) anlz"ermﬁ:epr

i's introduged Iy gL i ne ectrooatlon)

and cells ﬁ% V\h:}gﬁ mg{?tsr g%ﬁ@estsiﬁg;%%eé‘e%é ehdls f?é%ﬁfvﬁﬁ%ﬁ é&!‘bl ned

with the endogyredwsy@m@zgeqwa*mn&emctsed ArREBeidRr Or al. (188)E 1,9;,, (

1992) Cell 2_@2105 The selected celTsS are then injected into SI ast ocyst
(

of an ani mal 34Q§8use) to form aggregation chineras (see 20 e.qg.

Bradl ey, A in Tera n Stem Cel |, s: A Pract.i cal
Roproaeh, E 5 Robor o AR AR e BAYE e S (S biaTip 40 5 O her

embryo can t hesudbesitimpt distlestdi intls patenti S, $683| 332p 96 LAQREQHBBAIMERERLBodyOST €F
ani mal and 4\he enbr 0 brﬁ%&ﬁ@ to term_Progeny harboring the honol ogously

r ecombi ned 2 Chaﬁnst &Py 108|PRY reefpPascandieprodugse by decambingtion batwehin ch
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homol ogous r ecénsifisdtinding pacmomdernand tamyongous arreplmblergaﬁéxc aﬁbmlp&l@ e

d bed f Bi h
05895 899 and 0 BEP T HPHTLE Pt e Pl T Re e Soesndopbpsmisa s S
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et al.; and WO 93/04169 30 by Bens -51
PCT/ US~) Ul 282~patents 5,565,332, 5,871,907, or 5 733 743,

An anti-B7-4 antibody (e.g., monoclonal antibody) can be used 1o 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.,



In addition to the foregoing, the skilled artisan will appreciate t had MAR 2004
ot her apprqfﬁges known in the art for honol ogous reconbi nati on can be
applied to Uihst ant invention. Enzynme-assisted site-specPETESIREYr ati on
systens are known in the ari and can be app_l4i ed to integrate a DNA nol ecul e
at a predetermned location in a second 5 ta|Jg'et DNA nol ecul e. Exanpl es of
such enzyme- assj st.ed, i ntegration systens include the Cre reconbi nase-| ox
target system (Pg?’ﬁ?glya{é“kd’g%)é#’? pRitPory tBadeisrakle syhstansel SeemadingB, in(ork993 )

Nucl . Acids Res b%g,-fngggsdh O 7. - gsm . .an er.,, B. . 992)
Proc. Natl. Acad. Soi. ’Usiﬁéggégggzlg%g a?i(?‘éfe’?hoé’ 1&?@%@6’8%%@%
target system (sebganceaExatples obeeted bl OaitiianksTinclabélvRRIS AR i992)
Dev. Genet. 13:367-375; and 10 Fiering, S. et al. (199:131) Pr oc?sbifﬁg%tp%ucicad
Sci . USA 90: 84@99‘834’7@‘)@5S‘Félf“r'a%lymlﬁ,riémv@gmnatr@ttrﬁabdmdiraﬁimchuemia&gi@lss

recombi natiqn systens, fsucrll) as descri g‘ed in PCT Publication No. WO 94/29442
and PCT Publ’ ci{xﬁﬁﬁ RS SYNBLE Y BEg Inchdg hopsarrdish ngraxiflase eikaling pisehatase, B-
anot her enbodi EBRLLsHERNSOSR NI HIPN: : ' be 15 .produced i ch
contai n sel ect er% s?glt ens whi ?ﬁc al ng\}lva?%?%%'33%‘%%&@%?'&&168&g’(?f‘Ptcﬂ@PYt\?hXCS
transgene. One ieotedepitrepletidsnibiotia asy stidm/bistit;keamprRk bO2RabRARBRISBES 1283 Siem
of bacteri ophagequl. FbOIi fa desfcfri ption of the crelloxP reconbi nase system
see, e.g., LakI'& Wpocliiigegs) lysresceinnfporescappigothmeyanatgsrhogomR32- 6236.
Anot her exanpl QicforgurihBs iR Gors¥S e AL fLP heconh nase syst em.of
Sacchar onyces cer.e\;i Si ae9120 (o Gor rna;r’l]’ g%’{szl %hﬁ(?ri%d%p hé%".%ﬁé’é“@%f?‘ Bif {855,
if a crell 0P letionsenasaesyishdmidsdumird, 4nd ex@gpleabLsu@XPle 85EbRAvOfnatdig
transgene, aninal s, qon qig,mf' ng.transgenes encodi ng both the Cre reconbi nase
and 'a sel ect ed”b‘ﬁ] Cei n’are>re§t9fr d. Such animals can be provided through

the construction of yediih& ashdci ' ' o g ting two
transgeni c ani mal s, one contazsstll5 i ﬂg‘ggﬂ%\ﬁgﬁgﬂg néa%esntgc%g‘l] ﬁ&"‘\é"‘%qgﬁc’g’é?@’d“ fifot ei n

and the ot her 2btagehlediyrsprgcess torapsgene encodi ng a reconbi nase. O ones of
t he non- human transgﬁnic ani.mal s descrjbed herein can al so be produced
according to the nmetHSGTURELRE PHEYPLVIR Ridpmupogesic Bj-4 protaiggarannat ur e
385:8 J 0 833 angufSgEnicioptisatheRBALN; i £BY. : 7i 07668 and WD
971 07669. In brief ,(géaE,cgiloii‘[,r e.g. ?ﬁgmgg@ng)tfgﬁ gguli&f)[}&%??%l\%% e transgenic

ani mal can be i sol aftddsolatingi fretu thednimalexiibodies thivespgeifivdlly Wiydioa BN waepr Go
phase. The quiescent cell can then be fused, e.g., through the use of

el ectrical pulses, to an enucl eated oocyte froman animal of the sane
species 2 3 MARR2GMbint GB¥Pression HeciBRS adH4ndgns~, from which the

qui escent cell is isolated. The reconstructed oocyte is then cultured such
that it devel ops to”RBEA a8Pest obthespvrnyioe parieing teevectors pefeabledxpression

pseudopr egpgnt I Lmal.. The..of f sprj .pborne. of this fenale
foster ani ﬁgl \\//\/%Cﬁ@bcgn%ggﬁg%ége%%ﬂ?hg %ﬁ?dﬁﬁ a? ?bﬁ%g@ﬁo?'ﬁéo’é%f’??m@.‘l&f‘?oﬂthe
sonptic cell, s ussidieatigdhe ¥rmPhedtoricefdts 16alnubleRPRH hbleAfe Bipablegrdul at or s
(" acgi ve corrpoundsézy. of tge i nvention (e. 8 B7-4 inhibitory or stinulatory
agents, incl ud"AGPEFNE apiBFERvclacrd HovRiEhldes bperolinkeds Onamipelmddeass, iser

"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
25 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



conpounds identified as nodul ators of a B7-4 activity) can be incor@dﬂ#ﬂéﬂm
into 10 pharmaceutical conpositions suitable for adninistrq&bpn( ﬁugg
conpositioNQ)QVb?Eélly conprise the nucleic acid nolecule, p M 3256y
antibody and a pharmaceutically acceptable_garrier. As used herein the

| anguage "pharmaceutically acceptable carrier” is intended to include any
and all solven% .di spersian nedi coatin anti bacterial _and anti fungal

S a, S, . .
agents, isotoni"EHhE’ SBOHSHER B‘Ff“%fél'a@i%@e’égéﬁ?rﬁs‘%{h@"f%éof‘i“léé}' IEERYAPINBNE
wi th 15 pharma [ : L i i 1Of [ ents for
phar maceut i cal ngfﬁ%@%g&toz{ﬁéggfh?gonmgpfplgﬁﬁﬁ. }I?IH’I? éégg&tsse@gaé’% * i nsof ar
as any convent i'phshidtedida vestoraganbe isediimerhpaichbily as wd fladnfie iagk inwRt
conmpound, use thereof in the conpositions is contenplated. Supplenentary
active conmpound8mEHnlnrad fpen phyasigsoHemeyen Hiegnyendion dhistreided wrisclugosygh

phar maceut i cal L1 . [ ' | rmyl ated,to. be, conpati bl e
withits i nfS en g%mr?ou Sedf%? P %ésﬁé J1n|$esc¥0?¥i$ ?%ﬂng\%&azr‘f%ﬁ%@%ﬁ’ f%)gff%téonoq‘e?ecme

adm ni strati on rétnslinides, BadrRNiredeabnd fdeBo-asiodiatMEARES, whidh rsé}d@é(gmbalem

subcut aneous, oral (e.g., inhalation), transdermal (topical), transnucosal,
and rectal adnif#icsiopation. Sol utions or suspensions used for parenteral,

i ntradermal, or sub%teageogns &PQ' i gsati Qn.gan fithl udet.t he foll ow nlg 25,
conponents: a steril e drTUSHIS HeeZLWAE SR $1dPC IMFRIQT GPrss BiPHEFEACif $Ton,
fixed oils, polyeihlyheEing ¥eokSiabRl HESIHrét8ion R ARV RNE: &iy G0 h&t At R&ich
synthetic solvents; antibacterial agents such as benzyl al cohol or nethyl
par abens; alf i edapaas theuetpnzhinans exnrpisionaer@roincliddpuaobnenglréat@prychel at i ng
agents such as et hyl enedi am net etraaceti cid:. huffe such as acetat es,
citrates or phées?)%é{:eessggﬁc éga%netﬁ? tgasflsocr)fe%’ﬁgosgﬁflugs‘totr)%ﬁ{se%?o’§6prf§§t‘ﬁ”ci ‘ths‘ﬁch as
sodi um chl or i deperatidextlinRe®to tREheddic BEid 3ejuehéed byl ekPreasedd vitin R3&Rmbisdkeh
as hydrochloric acid or sodi um hydroxi de. The parenteral preparation can be
2 3 MAR 2004 W\BXPression .V(rosarcs"qv@?b{y&r)kzd‘/ p3gended3g mggp |that gt nuglegtiposdqeence of
di sposabl e syri. Q. i i al de.of. glass or,plastic. .
Phar maceut i cal ]@g%%lolgihtn?%&n{so té)%?elgg%fogy }%qr%eﬁ?cﬁj i 3%12189 ?Jrs%hlf:}h?:llldawdsgt%éf’g?f:ﬁséo“
aqueous sol It i @fishe(nlebsotidwedg@encaqt.ghiedn arvin SpescEpOnSantthish eydtéd opmwler s
for the 5 extenporaneous preparatjon of sterile injectable solutions or

di spersi on. FohostfeH vestprivhingeduged opfo thg hashenll. dhe parar seauirioride

physi ol ogi cal ' " ' '

Par si ppany, I\L])§ ‘Jregg%o‘gg'ﬁ%’fdéag%? Ié‘]lﬁigsdrwga%lf“"ﬁsé ?@%ﬂ%ﬁl%;@?@é@ h ¢ ﬂtéO]
conposi ti on nustenbmtsteay.) podyadmdy| sloausighalsg Shdhi rdgitlatohheqexicenire daatribed Syr
syringability exists.. | st be stable under the conditions of manufacture
and storage 10 XAt &ngléﬂr _g’gé"r gé?f“ég%_ £F§g”‘f/ﬂ@" c’éf_ﬁ’@ﬁﬁ‘i WHgo/a8Y i dh of

M Croor gani A5 AdebmASPRAC S&f DRga oA (WD) - RINABAS debyBEncELRRBe hoSOWKRAL OF
di spersi on nedi um contai ning, for exanple, water,” ethanol, polyol (for
exanpl e, gl ycerdiiect qonspyptishexpgissionlof a andedtidguseahepot eyt peseof gostael! andnd
the |ike), andt ui t abl edm' XLures. th?reof. Th& rE:ro er fLyu.i di t%/. %an bﬁ

mai nt ai ned, forPEYARBFLAITES SFRIESSIPRLT e mhiclegtids prUERLEPnSincERFip APS celly (G the
15 mai nt enance Rfue §RcIRGEUI AGyRRGldn6lss. RivaR bierzl{)ﬁrlé@iaféa%?_t%seQkiﬂg@frﬁih@@nand

by the use of surfactants. Prevention of the action of m croorganisns can

be achi eved by thaithodesigmelithaetreessiah vesiar cantdepensioral sualy fastass as e ceodeqmpl be

b , o) I h I ' id, ' . l he |ike.
' iy eastt. Togt g p o PR, AR IRPL o BRsn PLbTF Aesirive i Bre | 5%

exanpl e, sugar exppetiyaheabslos izUdenasn EL4AY ih@bducs@imib hodt .ce3OQiteRROproduce
chloride in the conposition. Prolonged absorption of the injectable

conposi ti ons camotewster papfires.dpdudingsianairoiding gr peptides eoeedsd i hvelnicagidsgent

whi ch del ays absor.pti.qn. .for | e, al um num oste te and gel atin.
Sterile inject a%ﬁcer%s?gﬁﬁfel’%%sg'g%ﬁg‘g%nw Brp?g?%sd ”Bﬂ}aq\?ﬁ%}spogl@ffW@pef%eﬁﬁb% ve
conpound (€. d.,praes; dndothetiRé)n or anti-B7-4 antibody) in the required
anpunt in an Zéjappropriate solvent with one or a conbination of

i ngredi ents enunerated above, as required, followed by filtered
sterilization. Cenerally, dispersions are prepared by incorporating the
active conmpound into a sterile vehicle which contains a basic dispersion
medi um and the required other ingredients fromthose enunerated above. In
the case of sterile powders for the preparation of stcrile injectable
solutions, the 30 preferred nethods of preparation are vacuum drying and
freeze-drying which yields a 2 3 MAR 2004 Wo111/1.1~aG -54



PCT/ USI 10/ 232sG powder of the active ingredient plus any additional Jdesny ¢
i ngredi ent PbtWid33r evi ously sterile-filtered sol ution thequfT/US%/‘?Jrv'(
conpositions generally include an inert diluent or an edible carrier:’ They
can be enclosed in gelatin capsules or conpré&ssed into tablets. For the
pur pose of oral 5 therapeutic adm nistration, the active conpound can be

i ncorporated with extiplesambinandexpseasioh Wedihe on{eWhQécmitoﬂQLﬁ)eS tro&?es, or
capsul es. Oral &gﬂgggi%i ti gir);s can .al so be prepared using a UP%F’%E’Q er for
use as a mout hwash, ~WAST &/r* PIREIBGRseiraay dtie o kekdryaticcketiar FbedxainpleaBpl4 ed

orally and sw sie@ird - [. | owed. Pharmaceutically
conpati bl e bi ntszllji}ngl a%?é?ggrtﬁ%%gﬁﬁg%ﬁ?wzﬁ@sﬁﬁ&?ﬁ Llcgligmseddeelis(obingled as

part of the 10 boewpesus éxpnessibhevct@bd) 9k st cdlislok ShanfRREY! & roches and the
i ke can conaigp a?#/ g{é?t he fol | owi r)lg i ng?’égglyznnt S, %%Cg@%p%luﬁﬁteelwt cglls are
simlar natute:28EUieAdwithes e Fogddaki Geredipetsibh Te@nrofgy Y195 fodsIH Bl pRgag ANt h
or gelatin; an @3chpifpic H-é%@ Saaﬁﬁt ar%h €r | act ose, a disintegratrng a%’ent
such as alginic acid, Prinogel" o &bm stidP®h:Allernativelys thetrecunstinas expression
magnesi um st earvatter can 15 €4rREMISEd AdG)al : col l.oi dal _silicon
dioxide; a | 5 sweetening agent sucﬁhg?@gﬁ@?@’e‘%ﬁ?x?’&WEHﬁPg / REpmefer
fl avori ng agenf®&iRAYa8qyaspeand Tt polpmtihagd. sal i cyl ate, or orange flavoring.
For adm ni stration lg% iéQQB‘L%%iPné' the conpounds are delivered in the form
of an aer oslgl spray fFom preseians B 1HModi effparrsgiedvhit chZ.contvains a
sui t abl e pridpevtdors costaghing Sor@atutiob 6 car i oxi de r a nebulizer. 20
Systemi ¢ adm ni.stration ca'gn al so be%g?atg?gﬁggﬁg%tgglﬁrﬁfnégrtgﬁ%@ﬁ?ﬁﬂn ofedhy.
For' t r ansnmucos&{Si¥rornoarfysien prateiasinFusicst veatoromid PRAGESEr JPLR i AP RRS Iii %Poﬁ.%itgo

a

the barrier toehedPeIHIRAL e used in the fornulation. Such pene
are generally ﬁnown fn t ngq%af}{)/, tozﬁﬁa’f“ﬁ’@I‘W“Sfﬁﬂh@%ambieantfmmehr snskrasRpal

adm ni strat i onyecti®s eypieilyservithiRe Hatrbses: : i.dic acid derivatives.

Tr ansnucosal mni stration can Ezj Jggcgng)lq?g{fg%lsgﬁ?%ﬁﬁwnt &eoPmhigat proteinis al
sprays . gr suppJﬁ s‘PﬁF@g .‘hWUhlhfarﬁd@mcmhbiaT}niprﬁtsihriﬁ{d Do aldf ¥ ation
conpounds ase §OLIHBLS tments, salves, gels, ‘or creanms as
general Iy known in the fﬂahra'tnrlIB '%hegﬁ g%%ﬁﬁr‘?&ﬁ'@éﬁ‘f‘ ’QI%gmﬂépmfgpac@dOﬁm,ﬁmmsfo@r m
of supposi t or | €PrEseiog vectais) i proedlend dl@Rabe SERPQS ses such_as cocoa
butter and ot hx%ie%l %%etéi des) .or retenti oéﬁe 30 eﬁ?ﬁgg& (??a]reég?c 10“6’5813\%?’9/’!

2 ;i MAR 2004 wo m t~g¢ FE8MPIRfRIgieirpeznable seraretioe i deki reesHibinddd §r RGH b6,

conpounds ar e thé aRAredoh i j hat. wi L] qt ect the conpound agal nst
rapid elimnation fro‘mom tg)g u?h@é?ﬁﬁgéaﬁ,gn 8%%%?’P%qu%m-e§5@ gngymes, and on,

i ncl udi ng i npl B sognate Mtegnitamcsensenced, il IFaMBF % a SKSIHSUE mﬁﬂ%dre?.r adabl e,

bi oconpati bje ﬂ%lic)émssoncean be used, such as ethyl ene vi nyf1 acerargase.

pol yanhydri des,” pol yglVcSPIC R VECIo% dqludgenS EX ot haomedin Badteshsine a8kth, D.B.

pol yl acti c aciald Jdeisbeds.St OrosRY P4V &4 Rin\0 ch,fornulations will be

apparent to those skilled ip]r] t{]e arﬁjgﬁoe)’ @%&r%%éﬁwcgé?@bé@%ﬂmwiéd

comercial 'y fPORRAI %Q’l@a?lm¢,d’txsc@nmmmmmrﬂm§égnacaqubﬁ&ig:u%nsfg;g%.(dg osomal
p

suspensi ons  ( iggdgt 1 posones targeted to infected cells w th nonocl onal
anti bodi es to vi rogflE%cil%ﬁrso})e"&’aoﬁ Péﬁtga A Eespcdiyelys togthe targes eettoinbirahy prin.

accept abl e carri er Purifibe $iGatolRensRELBALGL 2G5 8H Y ancgiwtz}(? 2Bl ods known to

ssays, (e.g., direct

t hose ski liSEd .
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 Diego,

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



in the art, for exanple, as described in U S. Patent No. 4,522,81 1. 23§ MAR?2004
especi al |y advantageous to fornulate oral or parenteral conpositions in
dosage uni wdariasfor ease of adm nistration and uniform tyPoffi/usosagsas

Dosage unit formas used herein refers to pg}/sically di screte units suited
as unitary dosages for the subject 1 S to b treated; each unit containing

a predeterm ned quantity of active conpound cal cul ated to produce the
desired t her apexsressicef ff@f thd pE RS KD cRdrireReswinttharisbieptios et £87 PR TRCRYLE cal
carrier. The specification for the dosage unit forns of the invention are

di ct at ed by anBromateranediatgé peadesnpraseed vieal RV A pelyoresasa T 2ent iThss dfalt he
active conpound .and the partigcular ther g ff chi eved, and
the 1 im tationloW RGPS UPRIGHRY Bos st?onsil?ﬁ’é%??&éﬁﬁaﬁﬁ(&IQE@E?Q%%eir%dem
conpound for tBRphsLatdingef T %ydu Ydnd WAbS: thd %&hproraﬂéoéﬁx%ﬁsmgtﬁm 5

ef ficacy of such conpounds can be determ ned by standard pharmaceuti cal
procedures Pn pwnoteul tures or experinental aninmals, e.g., for determning
the LD50 (the dose lethal to 50%.0f the parnlation) and the ED50 (the dose

t herapeutical |y ef f &8f isvgegyntoﬂ%'@fzet’ﬁ‘é”%aﬁﬁtzEf‘?‘S‘ﬁ)e."PrWrti’és% cpHts @ eBpteiEen
toxic and 2~ thgr ti f o St Gl I § be
expressed as tﬁg p?g)tt@ %holh%[})]g(%t/t%%%@? ﬂ&]ﬁﬁgﬂ%géﬁﬁ%hﬁg%ﬁ?%?{ﬂYﬁgagaled?aﬁ'grt epeuti C
i ndi ces are prekembednt Mhicire(Grorpaamds, Ghat ExpxdislontTet sl gy sh@ehoel frect s may

be used, care shoul d be taken tq design a.delivery systemthat targets such
conpounds to t%@zyﬂ %gyolfgsaf‘F%j@P‘éﬂgfeF%%&E%‘%%F&Bfor‘@’é%rﬁ‘)mH%ézﬁiotﬁémfieal

damage to ypi nfeatLos ¢Shite ¢ 1did5GE ' £ 8 6o, = NEAR
200° VNO | 11/ 1 ~~sf‘i%pll >56" PCT USflll%Sgéﬁ%eT e g? '21‘!”0 ctg‘i’&r]g"dﬁefs’ﬁ‘%erﬁe?r‘m%“’é'e‘l |

cul tur e assaysexmessimi vealor s¢ Undi the inhvidba coded fonedchnnidcaddidgreahdsange of
dosage for use_in humans.. . The dosage of such c unds |ies preferably
within a rangepﬁ?erﬁ’?tg@th'l“ P?"rﬁjg'“gﬁﬁegzwagf Fbai's(ltgg?gyfc‘)’f'ﬂ% da&@stise 30:H0-2418h

little or no toXdicdileYatiohld® ngélgi%g@idr@%{)ue%@ésyoﬂﬁé RivBnddiican E@G%e&]??tgtgﬂ.tﬂgigﬁpon

the dosage form5 enployed and the route of admnistration uti
any conpound uBeWh synthdses teahinhpds.of the i nvention, the therapeutically

effective se cah be es}itﬁiénnh%g initi algjé% from.cell culture assays. A dose
may be forndl ated i el &F™ gjeat: ths ISBPESHOR Y TN Y 7S PIPESHRD vector.

concentration Epagsiet Bedectorctond@sreisith ih_@'éQst(S'!e&jvis_a%!ﬁ%hﬁi@?ﬁ%ﬂgéét('ﬁgmaﬂf et N
test conpound whi ch achieves a half maximal inhibition of synptons) as 10

determ ned in &el(} 9N IEMPQ@ /. &d2hr234% pMiraiKoracand Herskesgt, (198abEe! 3¢083-at el y

et 1 ! Mo RSP LMY, ASYE| Qb 3o TOLSS0 TRRRAA el S

nol ecul es of t Ben DivgenCARang ditZ0@nvinseint @sp] SHnODMéEEI@N)s and used as gene
therapy vectors. Gene therapy vectors can be delivered to a subject by, for
15 exanpl €20 nt r aveAdg@aivgled 1-0 mroteine ean ReirprAsaed intnsest celvesing Scuppyiruat

5,328, 470) or e i niect L. (. 199

o oe. et | e SXpreRnSRE R sl B0 SpB1aBieor X e of by Bloreifs h3Pflhrea

t he &engl t hg_r i’im;secxeeﬂo(re.g:,anQi awlspdauwmle@meellﬁmqsaﬁm evEIC 18183) MoBICell Biol

Gel tvery vehi cbg P& GHERALE P A 6815 Lt FUTY, HROTEr e OB OnT eo® SkeI S0,
del i very 20 Vect or g BRoREAGSRSniR! 2l il A LPARTRIAAR! isGblcSsedty O

retroviral vectors, the ! pharmaceutical preparation can incltUde one or
nore cel | s 2bhi clanpnddocells sgngyememinatieh expessicyscom Exdneplgharmanedliarcal

o Bt G epebs P S R8T, Pt SRS PSR
(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.,



25 VI. Uses and Methods of the Invention The nucleic acid nol ecul es, 73 MAR 2004
proteins, protein honol ogues, and anti bodi es descri bed herein can be used
in one or MIE/UFS he foll owing nethods: a) nethods of tredtGiwi/2&25§. , up-
or down-nodul ating the i mune response; b) screening assays; c) 30
predictive nmedicine (e.g., diagnostic assaysf‘? ‘prognosti c assays, nonitoring
clinical trials, and pharmacogenetics). The isolated nucleic acid nolecul es
of the inventi @hddanidses, T. Mofclar ARrgagd A\bodatdry\Manipl. 2%¢ 2CTIABSprikg 232~G
used, for example, t Xpres 4. pratein (e.qg., via a reconbi nant

expr essi on vegp‘éﬁ’b?’nfﬁg%%’{)’»g‘é%ﬁs?w%géﬁéof Hé‘?%{g‘g) g £ald Tpmpe Harborgdact
B7-4 nRNA (e.g.lgg?.n a biological sanple) or a genetic alteration in a B7-4
gene, and to nodul ate B?-4 activity, as described further below The B7-4
proteins can be usedntaotheremtbadimeandbe sechient samaediab ekpredsimnebicziient or

excessive production of B7-4 inhibitors. In addition, the B7-4 proteins can
be used to Scr &BPRYGPT dgactingFxRressR N theprotsic acid prpdsrartially dn 8 preishlat eell ipags

or conpounds L ch.. L . e i\ I t.o treat di,sorders
characteri zed\Mgiz/'gi’ Hg% ?glpg%lgﬂﬁ ggﬁgt%itglee\s{ﬁsﬁgemg?‘%e u!éte f‘%%ssot ewﬁﬂcﬁ?’Sie?ﬁS%f

production of Bpedfipigatatir efetien® ahktdwinambe deCNoAIRENE eabOBIELSHsupablE Vi t Y
conpared to B7-4 wild type protein. 10 Moreover, the anti-B7-4 antibodies
of the inventi §fsuepepdcpspoters ipdedecthe alyniia gromatergliver-speeifie] Rinkert etall at e

t he bi oavail abi|d -4 tpi u B7-4, activity.e.g.
nmodul ate i mrunéwrgtgz;g%fﬁggéevApj%éﬁrzgggmgﬁg‘#gg ‘#‘réél%?’:m C’Ize%@aﬁ%nf)%%gﬁt?g“ggg)
i nvention pOV iddes/nirundd o130 33c DIShVh peitticalaaprbnidies 3PTWEN eecBRbRAWSINGTo and
treating a subject at risk of (or susceptible to) a disorder or having a

di sorder assocBaitaaergi(l RBUFHBEH! 8:B72-13 danddmmusnsiobulinst(Benaryj et B O1989) Gell i ¢
Met hods 20 In c i j i hod_ for eventing in
NELs 2011 939595 gl SIS0 B 1005 TN BB YRR

expressi on or &ebi, Wetneurdfilaraehiprirsdter: Bygnd andtieldsuh PRE Prac. BVarh 4pok YRe s de
or an agent whi g_h nopdul ates B7-4 pol ypeptide expression or at |east one
B7-4 activity. S8/ ecfd/ hPairaaR-spesiiapremasers EEUMds al. £ 19830 Seignesr230:912-916),
cont [ | but ed st 0 J nAlEALd Manlhpdei BXBlORRALe. OT nfik Mkl forfiat REST SR04 N, e
by. 2$ for exariiple, ahy or conbi nat i on of di agnostic or prognostic
assays as descriddd1handiburopdamipplitariat Pohliafion Nor 2¢hyéGc Diecelapeaitalian

aberr ancy.  suCK T BRI aLs W TFBPHSR. 1Y DreoEdreBIBRe b POMRTFvel .

O e 1o BLGIGERCRR HOR 00o o g R A EL N o

agent can 30 béCaspes dndrTitgheah i( TR9) FenaubeeGt537-BA6).appr opri at e agent can be

determ ned ﬂ)ased on 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 et 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 mamma]'ian expression vector. Examples of mammalian
expression vectors include pMex-Neol, pPCDM8 (Seed, B., (1987) Nature 329:840) and
pMT2PC (Kaufman ef 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.

30 For example, commonly used promoters are derived from polyoma, Adenovirus 2,

cytomegalovirus and Simian Virus 40.



screeni ng assays descri bed herein. 2 3 1~ A~ 2004 WO 111/ 1. 1~~G - 58 123 MAR 2004

Ther apeut i cwllktt hegdg PCTI US() Ol 2325G Anot her aspect of the i j <
pertains to nmethods of nodul ati ng B7-4 expression or activi %W@%{)tﬁﬂz.(,

t herapeutic purposes. Accordingly, in an exegpl ary 5 enbodi nent, the

nodul atory nmethod of the invention involves contacting a cell with a B7-4
pol ypepti de or agent at e ne _or re.of the activities of B7-4
protein activity assl\g_é{.éggeergﬁl %H%lﬁ}etr%%ﬁ%tgm 3Y S{/él??“afﬁéme IP MMy | cglleare Brown in

protein activi tye &rgrfobexaaipl@GRMmMAR ﬂﬁ&?één‘é%Qpﬂggig{x ﬁ’raégﬁgﬁj @ih%ygigeggi'c

acid or a protein, a naturally-occurring target molec d?"Ei n
(e.g., a B7-4 [3e§arel) Mago B7a/4(1982) BatiR9: 9% | BY; Rringar sl (IB2PNaARS 290M-85., a

e ebod ment SeeiEe Rl ooBgtMAE calloaBhsa g tison Temshodicisrar £ Movermxabpi o5
of such | St mul 10ty HRBCToSk REGIHSE: ACKbYE, ET-ArPY ghein, Andea nyeh 6 aci d

nmol ecul e encodi ng B7 4 pol ypeptide that has’been 1"htroduc 1.

I n anot her enbddmaenes (seelre. dgeends ol 101980) NaroPQ9YR28TBE 1BAred eAST (19B1) B3,
Exanpl es of su ighi [ t,op/ ents include 15 anti sense B7-4 nucleic acid
mol ecul es, ant {PB74P4SE Bodi Bs2 8 298P eKiask et abof 1987) Hamt 3297 Hs73 G idadB&T - 4.

i nhi bi Th | ) f Vi~ .gq., b
LoD tors, | Iheeaniliikiosd e TELRORS, $5RERELLNFRY AR GE N Sl oY

culturing the cell w t’he agent rhati v

admi ni stering Ph@34FOnFKo@6-eelandmotichles Aze 3YCIPCT PELIREESERD, WEYENL 40H) o;
provi des malg)ho of .freafing sg individual afflicted with a disease o?

di sorder that FYFIiRenEfosten Mranadtiard: ol 982) AropoNer Aadr st i, $B5H7; a
di sorder whi chsywul i - ulag i f. the i

response, or vvhicﬁCi%s?%(;ﬂgé'ae;cfjég@gggﬁggcé?%gwgggqﬁ%’r@sﬁs?‘éﬂ‘%?o’h@}\g’iﬁqy of a
B7-4 protein oP4/A8¢4%iand RETPublicaiul Mo, WO %A1 3a6Rodtdsedhaly! iRGnpmENOd

i nvol ves adm ni sheﬁi.l nﬂ an .a ent (e.qg., an agent identified by a screening
assay descri befPREVEICHY eGPV ERIORi RIS 1sforabjamrtExpisstiomyRstdran vhiche. Rjl-4
qul at SlOVY L RLI9 DB 1ar 2 L9 brg R le Vb h
upregul ates orp r hidk199; Todanzi dEAPESSS .Of activ . anot. her
enbodi nent, the net h(%g i nvgl ves adm ni st er | ngArg prﬁm(ége&tthf%b)b?moﬁﬂ% é]’c
aci d nol ecUPe @dutihlerexpression chapdrbmbeid oreukedudedelnr aberrant B7-4
expression or activity. Stinulation of B7-4 activity is desirable in
Xp h . LT Vi inyention, r i
situations in whi ch B7"XMOTABHBPRIPYIjesfotiAP BB RaL @X@ression sectontompricig a
i ncreased B7- 4ADAY méldcyleiof thd ikOéntioh @1dMaY tntd Rlexpenielhl Ll & isenlyl KeW se,
inhibition of B7-4 activity is desirable in si t’%atllons I nr l\ﬁﬁ?’%ﬁﬁsenf‘ 3 MAR
204 V~-Q 1)1/1 orentaiongghat is, the DNA molecule is operatively linked to a regulatory sequence in
a manner which allows for expression (by transcription of the DNA molecule) of an
20 RNA 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.



PCT/ US~I | | / ?325G B7-4 is abnormal |y upregul ated and/or in which decrpypmgzm4
B'7-4 activity is likely to have a beneficial effect. 3. Downregul ation o

| mune ResPdh&¥E® |t is possible to downregul ate the functiABF28587-4

pol ypepti de, and thereby downregul ate i mune_responses, in a nunber of

ways. Downregul ation may be in the forn1of'ﬁﬁhibiting or bl ocking an i mune
response already in progress or may involve preventing the induction of an

i mrune response. Theéufotirer kspensofahe anenvat potaseehds calyinbewhiahiabédoatbitiyt
suppressing T cell responses or, by jnducing,sgecific tolerance in T cells,

10 or both. | mMAESIPHYEEyiobheopventiog has peaiyaiiedised.s Theisanal hopt call” and i ve,
non-anti gen spegi.fi.¢c. "@@!9 I i I_uUoUsS. exposur f the T
cells to the su§%§@§??@gﬂgg§%¥. d%gfaggééﬁgﬁﬁgﬁ%%H§3F$Egﬁ?W§§€§W§Smm

non- r esponsi vemess refer Aat@h)ytoi the Fartiehlassubijét délBBdtWUie%Jﬁ@g?‘n?.ofr p&Ehtial progeny

i rnmunosuppression in that it is generally antigen-specitic and persists
after exposur e of 8ichigecello Beeause sertaig amndificasionemay accuninesust¢eding deperatiotsahuance
can 15 be denonst. the l.ack of .a J cell response upon, r.eexpqosure to
Speci T ant i gentithe e’ SnRitudtie dadu s oI FRERE o arbu it FL be

tol erizing agendentifdino e¥%aaRIne celBBudar@lid PeRidedesithik iHeGLoH Sdhs@IHRL sed
nmononeric forns of a B7-4 polypeptide) or a B7-4 fusion protein, (e.g., a
B7-4-1g), and &AEinB7-4 antibodies that fail to deliver a costinulatory
signal to T cells that have received a prinary activatiaqn signal, can be
used to bl ock B?-4 P‘la%oasgféﬁ\(“sssa“gbﬁ apy @é?}?agoaﬁ‘r‘fc?rte }éﬁ%‘?ﬂ? Cﬁbo@f’ﬁl%"%‘@%é‘ﬁ fe
means by WHICh pkdleif @45 Be EXPRRNIES HXRCRSRI &NsA0EH ATE IcBAURSc BT fGEI N a
subj ect. Such bl ocking or inhibitory forms of B7-4 pol ypeptides and fusion
protei ns and bEkIHEN£als (ueh esChingseanistienvivy icelts (GH@hari COSbells)t Ptiteo
inhibit T cell ' ti.qn. and/ or t oki.ne.producti on when added to an in
vitro costi nul ziﬁa%iné ‘g‘g{sg%}fsg“ée %I)’og\\,/nl tgl}fs% stgg{ségﬂ'ﬂ?g herein. In 25 contrast to
the nonomeric form VeowrBNX céh B/intofeded PRBIFSlQryotid 6P e@&r@diicl Rliach cel |
surface a B7-4 pol ypeptide, preferably transmt a costinulatory signal to
the T cells, ré&suiepiiony! trandermatiop onyensfedondeqhpiquet 4sesribgrein, Wiestarmeonpar ed
to activat T v DA cel .V i mul at or ignal. ln one
enbodi nment faﬁf usﬁ?ﬁbg?%?ﬁ n%acgrﬁ %cst{oﬁgg}ée ‘E%P %dﬁ??ésflte méeaz\%alngél ?Sfllfglérﬁc‘f%mﬁd%
second pepti de tdeanigues faninaotiusing foreign ancleiteicidie gy, DNAT Yt Ea Bt icglEindledifg
B7-1 or B7-7?) c%agbe used to dify T cell nediated inmmune responses.

Al ternatively, ‘BidmsRipsPRAteOr calciumighlerislg go-precipitajion, REAE dexigan-mediated

PCT/ US1) Ul 232; GaRgR%iod ESpdiatiof Jorlectobbitiby. 8 | (for
exanpl e, a B7-4 pol yfpept%i) de v?/i th B7C?%Ejgl\rédl})%r§%l7aﬁel %%ﬂg{f&é} gﬁ%{gﬁ]%’n of

bl ocki ng ant i bodhdectihg hgst celntindmdiosd agSimisbola eBA- B/ @ledw/ e@lonthg: vé t h

anti-B7-2 d/gr ,anti-B?-1 nocl,onal ,ant.i badi.es an be ined as a
singl e _corrpa%)si ?‘f’g mg)orry E@ﬂf*ﬂ@?@f@d@%gﬁz%gﬁyb& rf”zfﬁ_%éfé&??’&’?g Harbor
sequential ly), HaBordforeBiekiRIPSprélpnEBeE N €989% 8hd oRBALEE 8RB FHMEs.
responses in a subject. Furthernore, a therapeutically active anount of one

or mbre peptides ha¥Phyable Bandeqsion phammmdizaceilyittiy knawn thaBaefiending/upon B2- 1
cor 111 Can be s 0 GULADE AR v oo ol oo Losgents 1o

i nfl uence i nmune"responses. anp

i ncl ude bl ocki ngegrateithobiréign DNA o tiRGHeASHe ClRGderkd idehliAdandeRREOthede COS, or
agai nst other T cell markers, or against cytokines), fusion proteins (e.g.,

CTLA4I g), of° i IWGEBRIG RS $hay enepdeya selewatye markspterg clesistansectb @splopiiend isA or
FK506) . 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



The peptides produced fromthe nucleic acid molecul es of the present 23 MAR 2004
invention may al so be useful in the construction of therapeuti c_a)gen_ts

whi ch bl ocRYGYYESF6 function 3 5 by destruction of the T cel fCT/ESI a4l e,
as described, naturally occurring secreted fgrms of a B?-4 pol ypeptide can
be used. Alternatively, such secreted for ms “€an be construct ed by standard
genetic engineering techniques. By linking a soluble formof a B?-4

pol ypepti de t o aaidtcanibe idantified by ding sejecaon Ggeiells dipahbbe ioforporiednhé segectabiel |
activation can be nade. | nfusion of &ge or aﬁﬁgjprrbi nati on of i mrunot oxi ns,
(e.g., B?-4 20 ParksreeRe vl parvove, whilghgogheseelsdier —ricin), into a patient

may result in the de l: -part el : i ls. that
express hi gher amun’?ggs&% E[&%&@%(f?ﬁn&%ﬁ&p%o ur%f(z&%g?ﬁééuéﬁgg%ggﬁ%kn%
pol ypepti de i n caltirencarsbeantd fopradadeqine., egyresopa BSef prloteim Atcedingly, te Bireftion

pol ypeptide function, as described above, in which case a carrier nolecule
may al so be Jenpgheies@rovdesmpehodsrfonprodueingp Birepmtin yging ke Hostreells oftheéf a

B7-4 pol ypeptide is through the.us f a ntisense. or .triplex
ol i gonucl eot i de"?velgglf) n'e;i(%?rp eér,'boahm%rieii égﬁntfg}fogoctofn&)é_' Sgso%’gllugﬂ%h A% Y Yhe area
around a B7-4 pplenBeRi(indewhichaséadinfifant Bk réaion0Rc i kfdodii BR4SYkMaRk Bedh
One or nore antisense oligonucleotide:; can be added to cell nedia,
typically at 200trodycad) ingrsuisehle miedtuar sughitlpt & Byat peaiein toprpdesgdnin ansher

Loy B B e TR Sl
Al ternatively, tRdh&hicgonucl eoti de whi ch bi nds doubl e 2 3 MAR 2004
W111/1-1~sG PCTI US111U2325C -61 stranded DNA to forma triplex construct
to prevent DNA unwi rfckriegn bastcalisaf e inperition cemalsg be useddo prafduge nesshumanf

or event i ny. one BT RIS Ereg- BE BRI dEor SRt ERET & R ERLO it ihisgn

| evel |ynphoki nertBized beshsori easdri vt edmlell @htb Svhivh Bi-4b@dirpakiibentces fave been
situations of tissue, skin and organ transplantation and in _

gr af t - ver sus- hodtrodiceda Such ToyHm)ls capthea foa HEAddO criagcRidfiipsn tRrngganic gnimelsiimn
shoul d resu I i i I: i i on.
Typically, 1 tTubEEHARTole FEUSHRRLG RN B S B LERMA A O ot e
t hrough its redogwlégan rasnibiaat gimals i whiedhleadogeaviohoBld deyuannes ave ibeen
reaction that destroys the transplant. The administration of a I %%ﬂ e

whi ch 10 i nhi bi¥§rer "BicBeRiaisrrepedtli fnstegying e wﬁ&e%éa%&w_ttw ABGin its
natural i gandquégtiaws r %Hi@ir(gséh%r%%l@atﬁ%l tHO& RatoFRRVTES A&ivii9! MsQbe?
B7-4 pol ypeptide al one or in conjunction wth nmononeric formof~a

di fferent B7 pepiré¢iden (teanggenicBiiral" B72 @)n-lumdyl antorh grederablp @dygmmapls more t o

transplantagjon can lead to the binding of the nplecule to the natural
[ oana( o) o0t IR st SR e Dieasts iR PEE G REmesr i/ adrsnaPhiers
costinulatory sifnalinclBuOCKRedel YOTRIQGYhFlefbt trHRBerit A6 aBNnd1fdd RdrShurRNEr

prev'?nts cyt okine synthesis by imune cells, such as T cells and, thus,
acts’/as ,an i mmuprosatppsbespadegs, dyrsepeass, chickens| amsikhiblans @sd thelikat Aomansagneds so

be sufficient to aneraqi the T cells, thereby inducin ol er,ance. in a.

aub; ect . | nduct PEREGISIETA e rarfish tlS B B b SR £t LOaRReR il ng
reagents may. aQind] dVRINEERPWhicY réthains iAQhé RS tRMbRieidimbll gRredly t hese
bl ocki ng reagents. To achieve sufficient inmunosuppression or tolerance in

a subj ect, PP ndiyecang therxpresties ehanyencodds gsok Productinmae pomotsicel NRSAIST HEbEDN

of B | ynmphocyte tigens.. For exanple,, it may be,desirable. | ock.the -
Cuncti onof - B ERR e e ARG ncidin SRS AT FATREimkfl RURET i or
pol ypetide, by ﬁtﬁ’fﬁ@rﬂ&rﬁﬁ@l’,ipfwerabl?@%ﬁ?ﬁrﬂalf flore ftfetabtP Aionsd, iPWhich apepddgdasus
having an 25 activity of each of these antigens or bl ocking antibodies

agai nst these aBfi4ggans hasbgsarliered Py bemplpgetsrecormnpinatian begiveendbargnsiogenays gene

prior to transplanptation. Al nativel.y, inhibitory, forns .of B7-4

pol ypepti des caA"b¥ W&&“%SW%FWEC“EJ%B?@&‘% \?éo "é@éh?g‘i’% fj%lﬂqa}als?‘ghlagcki ng
anti bodi es agai Rgbrydhitedell bf GfR!nifiB! JedrIo BéveRPRicNBLS G bokianes, ot her fusion
proteins, e.g., CTLA4lg, ~or inmmunosuppressive drugs.
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bl ocki ng reagents in preventing organ transplant rejection or GVHD can be
assessed us¥agl/afirtal nodels that are predictive of efficad3CT/¥SIREsRNS.
Because B7 pol ypeptides display am no acid conservati on across species, it
is likely that other B7-4 antigens can funcffon across speci es, thereby

all owi ng use of 5 reagents conposed of human proteins in ani mal systens.
Exanpl es of appr opr ifatransgyst emsahbf thh imantibecastEcreaned ndmtrebhagendi7cs-
cardiac grafts i&@:ats (rlnd Xgnogg%eic pancreatic islet cell grafts in mce,
both of which KIS HRIFdcadd 0 BEdnflRETANE ELHALMBELFSE e8etee i ect s of
CTLA4(g fusion el i LA i A |..,. Science,
257: 789-792 ("%’8%'?’563%8’ {%Hrgk'gge”?é‘é‘?&?%yr%@%k@t‘#%i@gg&d%}cﬁ’& PG Usa, 89: 1
1102- 11105 (| 992Judopregaatdiférmaie fostammhineal nMhHe B3 -4 DI HEYene€ o SEY) IBANO: 1 or 3
Fundanment al | mmunol ogy, Raven Press, New York, 1989, pp. 84b-847) can be
used to det er nicAkbe HEFodpged as aé’faniﬂeéémlﬁé’efgfﬁ@'tnlséﬁa69“'§UIB?D4m|§’@ll-y15€9ftﬂiﬂtité€1j',n

funct fon, e. o SisgRed ifholbaa AR EWRRE 50 Blaps R EGR! ki sy

al one or in conbidatd hspéneh Aeprpvelsiea Bavii itge Bémbloaté,isvitK ¥s 83eHePB 784 family
pepti de having $7-2 activity, may al so be therapeutically useful for

treating autoi WAMRET.28 &g dwiatedraned arbyiridiaation i tebiet fanihecDNA scquances off
i nappropri ate i i I .cell hat are reacgtive.,against self tissue
andp\a,hi (F:) h pr orr[)%;i;“tcgj %tﬁ}ébg%ﬁ%é elscorﬁoegf% U}é}&etrérkfur%%m%?ﬁg ak‘ﬂl‘f%ﬁﬁ?? gcﬁsgérai“fﬁfé‘leved

in the pathd ogytréic §efqaexd:ie§@rﬂﬁ;&tﬂyad@ﬁ{lﬁ'ﬁ@yﬁgﬁdm&dﬂ@ RahéMadd ®NhOfransgene to
aut oreactive T cells may reduce or elimnm nate di sease synptons.

Adni'ni strat i on ieArease Hgeshfigiengyiaf §xpressian @fcbe irprsizend. oh tisfueTpeaifit segbiatory

di srupting rec ol [ [,aG:t | B h .e antigens

used to inhibi t% Qﬁl”%é%%(%)%ggtg PV %r?lgg%%%%rag@{aﬁt"%% gg@’«lﬁn(r)eﬁ?%prgmogaoﬁ{%{boggi es
or T cell-deripeseiayd phitioeiar sdlls C Methinds ber denwativg tansgedibanisiaseds emprecess.
Addi tional ly, blocking reagents may 25 induce antigen-specific tolerance of
aut oreactive T RAFRNatpRiaBA MigrginiectigRPartir a3t Balnsre asapice.one beremsi sease.

The efficacy Ofcoi?vlfg%ﬁé’l‘% {hg%ea% Sre &s&%ﬁf&%k%ﬁ il §\Baald: R%s%%?é,éﬁ%ﬁ"ﬂ%

di sorders can be termned using a nu -characteri zed’ani
model s of hunad,&0t00D niin by dedeasas . U.Ex@awpltdb. 41808 116 e bytWagher epahend nent al

i hal iti i h isin MRLILprll i
NEE 30 hybr i o HGEa. Bre R A B e T ol SHE e POk Bl PREF 1 ¢ U
in NOD mice antggld 8pn ngQﬁYV,\%éé)l/skmﬂéﬁnﬁgés%%hs;egJfgﬁé%ﬁéaféﬁ o?@IHeﬁt S,

and narine experinmental nyasthenia gravis (see Pau ., Fundanent a
| unol ogy, Ravensg@nsseimilewA Yenkgenicdggndep pningdlGarBixbijlentifted bagdd wohitlxody

response i topi c_al l.er is highly T cell dependent. an t hu inhibition
of B Tymphotdt Rt Red R Hhabuhed odisetfot oRPPorPrayoBar RLe Rl Milistles
therapeuti cal | YoricellsddTehd b RE Al trdkpedid RUGYeraRindlcheiHh Ge LERLHILARE-adMional
inhibitory formof a B?-4 protein, such as a peptide having a B?-4

pol ypept i de actanimalycaaryingethe trapsgens QY ¢ronanggemic anotalfeganBingapnsesitee

fo i onibit T carroi B eyt BB P bt R el b B EhER o
B?-4 costi nul atiraegeats. T cel | s rnay be acconpani ed by
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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Al lergic reactions may be systemc or |local in nature, depending on t

route of eMa§1/BFf5t he all ergen and the pattern of depositi CTRESIWEERION nast
cells or basophils. Thus, it may be necessary to inhibit T cell nediated

al l ergic responses | ocal I y or systemcally-BY-proper adm nistration of an
inhibitory formof a B?-4 protein. 15 Inhibition of T cell activation

t hrough bl ockagadagenousB74 gant inghe nidiBE perdmeTHY adrsferrb®erhPRRMEAN he vector is
therapeutically in viral infections of T cells. For exanple, in the
acquired i rrrruné‘eﬁéﬂqdcﬁuéhé]%ﬁ‘ Wﬁ@lh@Wélf(gAPDgﬁomblnﬁapn,rtb@md@a@nooﬂ Bi7s @emlenml at ed
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conbi nati on of B | ynphocyt efantl genseq))ll. .,, B? -52 an%/g? B?-1. 4.
Upr egul ati or‘-i ohommms R@gmbms&em Upﬁrerglmlgamqmﬂii?eéi geneBs h;umdfmmmleerazmiagaad
function, maar]lqs Upaoﬁﬂu atJn % i.Mmune responses, may al so be usef ul
in therapy. Up|b8b$“ eé’tcf’gerf FIAPALRIOfER (fols g Up é";?”b@gi”ﬁ‘oﬂh@gfoérw 8¢ altered
enhanci ng an exd gkjBg a!t%@%xﬁr@é%@ﬁh@énﬁgbﬁd&'m4 PhbidiR. tlh%e Kotnd!

response. For exanpl e, enhancing an i nmune response through stinu a |ng B
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of a 30 sof ubi enfﬂfgcnovdﬁﬂ%cgeme al apre brponit stemooehli Tateiaddition] Hlaakidp Bf7er mn:ﬂeicB?-
pol ypeptide, in rnulti:-v oym to stinu e T cell activity through
the costimul at iaf)’ﬁ SEHCRGRI ‘&6\‘1’?8’3“‘ %“Q‘hl\fﬂ:@‘%ﬁ& mpjogqusyrecembigagion with the
PCTI US1111/ 23?5§dogehbiss et Mepiangutieal 'kﬂobb%@i o fbfkird DNA! GRS RS 6,

rapid or thorough cI earance of virus would be beneficial. ese wou

i nclude viral $kdsypartiipeludedinghre vecser (I‘-‘rkﬂq)@sThﬁm@hKn&Iaag Capcmhth:rR 83853 Celie
mul ti-vale S B74 ti or conbinat.ion of s eptide with a
pepti de ha\r}fsnggyeil?ac i r Uoér?g?‘&mo ogﬁgf)ﬁca@lbﬂ’g\)%&ecﬁfs)zugft PtV is 5

del i vered t opi gatddycddintd e &kbrienit Brearletilt fifeie. gs)bsrte‘ﬂiﬂrﬁ HhticH) afd SARSEhRUCH
as influenza, the common cold, and encephalitis mg %e al l'eviated by the
adnmi ni strat i onthsfingequegd &ot genpcbﬁﬁﬁomplosova}m@mr@damh theerslogymue Bi7ehbdng.
Al ternativeiy, i LESP nlnfected
patient by renna\eeirgﬁlgec%d g% mg%t §l Eﬁﬁg%ﬁx%ggé Fg? qﬁé f‘H té’gl s in
vitro with viralject€d and b gRiropyst 5£4h Al?ﬁi%l @ld hemoesepiemshngeRedimthpehtd de:
(alone or in conbination with a peptide havi ng B7-1 activity and/or a

pept i de hav¥lngc#7-Bradley; 4 'fo%?camg@r’ﬂé?”%ﬁm ryanitSien et s rastiealof a

sol uble B7-4 p ;(ggh(m g@;@l t e -1
acti'vity and/ or%%é peptid aet\elgorrl]l Q% a(gﬁowp;??%aé})dq}g?%)r %‘dﬁﬁgﬁ%}épg’ﬂ@?n
Vit ré) act i vat edarntherbk $mphhted mhe apaitatde psevdoymt freant freidofbsief ardmabandi thg
anti-viral i m’rug@ StHres onses uI d be to isolate infected cells froma
patient, transfBCY% it IF1g: ﬂ%ﬂeé‘i" athorige Mg hamplescusly serompinedddif e
having the act wentgenafceﬁs&Awermb@wmemmggnn%a@ap&m@sﬁm'e%man SHSH Jmhat
the cells express all or a portion of a B/-4 antigen on their sur ace,

rei nt roducest hdaomphmsﬁdatrwmbmetisDNAthy gehelimurmmlssndﬂtmhmmgm (Madth@:is

woul d nowbec abl e of. d rln a costinul atory ﬂ‘ aI t her eby
activate, T ceI rcof’ﬁ%‘“\g qgo fefRom ‘c“@?‘?l” Y5918 201 MENP'ORIN it i gens
may al so be US%HmP.ﬂQBJeBﬁleé"&Fble@ﬂJrlh%r I BMARS! ﬁ!e@9§f9)a€)g§£m‘t?r'z 9)7' PRILRAR

| munity against a pathogen, e.g., a virus, cou e I'nduced by vaccinating
with a viral pr2o28i§29%dndng PailtihteanasibhashRublicatipnfMNosn WO 80/BI354 hydleylfz(epd‘lledez in

an appropriate adjyyv e ely, XRr i on_vector whi encodes 25
genes for both?@ g%ﬁ%&hﬂ by ?@Sﬁe%d%Sﬁgﬁ)t%ﬁg@yM“ﬁé‘ ?]hé‘nég’Y@\??W

B7-4 anti gefp Q,ygge,msae[\é@CCI nia virus expression vector engineered to
express a nucleic acid nolecule encoding a viral protein and a nucleic acid
nol ecul e encoding a B7-4 pol ypeptide as descri bed herein, can be used for

vacci nation. DNA vaccines can be adm nistered by a variety of neans, for
exanple, by injection (e.g., intranuscular, intraderrnal, or the
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a gene gun that uses a particle accelerator or a conpressed gas to inject

t he particl\¥8 l{#H6t he skin 2 3 MAR 2004 PCT/ US1111/ 232BCTAISB®B23236Hay nes
et al. 1996. J. Biorechnol. 44:37)). Alternatively, DNA vaccines can be

admi ni stered by non-invasive neans. For exandle, pure or |ipid-fornulated
DNA can be delivered to the respiratory systemor targeted el sewhere, e.g.
Peyers patches by orlaladdrion\tethe fofegbiNg, heckitRBeFtsan WP LpprENi AE thaBiher Acad.
Sci. USA 94:961 ). Attenuated 5 m croorgani sns can be used for delivery to
nucosal sur f acePpreachesdipepa léﬁheaﬁn for 99@01%©herﬂﬁemb®mor2@)1 Herappbett @tthomseht a

| d h |
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cells and provide IO imunity fromviral infection. Pathogens
vacci nes mayb beameDhIIA mnblcu.ﬂde Eherpaltes of sucB enhppehid itsd lﬁtegﬁpsheyﬂerﬁﬁm@lude
virus, cytonega t uber cul osi s laria

schi st osoni asi §l"g ¢ 'é?ﬁ%‘f‘ ‘é’?s lﬁﬁlt?ré%{tsyﬁﬁm (ﬁﬁr’é‘é@F%PE‘;b ”oBauéﬁWénWeﬁ%q@aL@f,
| ynphocyte anti@egnyMpeti oy ARY2 Ib?OHsﬁf L ad é‘F&ﬂEh gQ@'%%QQJle 2@5 Proc.

i munity. Tunor cells (e.g., sarcons, anoma
neur obl ast oma, A& cicndni). w&mmthwwmm mxleemﬁblassecl?}éﬂ’lfwgbtlgstah (J gast
one B7-4 antigen can.b mnls ere to a s#ogéect to qvercaomne

of

t unor - speci fic aﬁﬁeéﬁf%?ﬁgé‘aﬂﬁ“& IPe éE"t‘moP P)deev Creelthintft7-28% endan be
{ranstect edig 0 Sk £SS el (QOPHI2bE NPl R] RRIYOPH bHRE4S) Orerraifcibe. BT 2,

B7-4). For exanple, tunor tal ned froma pat'l ent anst ect ed
ex Viva wth amegupteéssiuoibletmrn@ng@® retioneghaition syherne,mptleassde@mbkﬂ iaPBT- 4

Bl or 572 actiptiegioraie PRLHGURT aih boah bR DB RALS 4 enoe”

patient to resyltgin expression of the peptides on the surface of the
transfected cell. Alternatively, gene therapy techni ques can be used to
target a tunor ceII Fogrexamplnsih @apotharenbpdiment, tra%gditie npu-bereatseanirhalt ben be

peptide havjng t t|V|t of a B l.ynphocyte .a n the surfa of
the tunor fé‘ (gl{fegé‘g’ iy nﬁé’b%%eé:%ﬁdfngt X’fﬂﬁ‘f}h‘g Eﬁ% %H%fedted‘pﬁesé‘ePP ?‘Fo
induce a T cel Iuamggunat @ielemlisae of@\ﬁ:ﬁ%"k?@teﬁﬂ@'ﬂﬁb%reﬁm ké&ﬁlﬁﬁﬁ%k%&%@“ﬂf
cells. In addition, tunor cells which lack MHC class | or MHC cl ass 11

mol ecul es, or \acteRophsge Pd o Fexpdesssptiart ¢f the ewloaﬁmnmbnr@se ysienG Isees 821, Lakso
T oSS ert [ SNEEKI R pRANNER Pt £ANSEE FRROs M B P B SRR of e

all or a portion o olasmc omaln ¥ of an
MHC class ! a Gb@dﬂblﬁﬁ@k?&tﬂn@de@ﬁﬁ réd o gdse Bybtkm o[ﬂS'B&c@bfbn@zE'esa&rewﬂa@?’ MAR

20R4 VO 111/ 1 I(() gormGa?) elfgn(llégll)l SL’Jclern%g 7?1 1351-1355. Ifa cre/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, 1. et al. (1997) Narure 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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thereby express MHC class | or MAC class Il proteins on the cell surface.
Expressi on WP H&Sappropriate class | or class |1 MAC i n coRCHASHI/BASW th a
pepti de having the activity of a B | ynphocyte antigen (e.g., B7-1, B7-2,
B7-4) induces a T cell nediated i mmune respdidse 5 agai nst the transfected
tunor cell. Optionally, a gene encoding an antisense construct which bl ocks
expression of afﬁomxé}lﬁ)%%ulelscélﬁSQHS%&Qe@rmeeﬂeE'@ns‘ﬁH&@d%80}1@%t{xé?m\@nrlth Lsuch
chain, can also be cotransfected with a DNA encoding a B7-4 pol ypeptide to
pronot e pr esentthtlibdeveiopsuprproras soblastbeyte amd thge rangaoled rdiseeddptigpint Saaglef i c

i munity. Expression of -1 B7 _negative_nurine tunor cells has been
shown to induc Oﬁ*e%%r?‘{“aigﬁ?ffe?f? b@‘ﬁ’gcﬂff}?léfemﬁlﬁ,u Stey anigad Wi e 8 glopy of thsor

il e?&bSE)a?;‘ilf’J%m?&g“’*m*%%‘*@% PP ke on, 3. b (1005) ©

Sci ence 259,5368-370; Baskar, S., et aI (1993) Proc. Narl. Acad. Sci. 90,
5687-5690). Th the induction of a T cell nediated irmmune response in a
human subj ect P eytical Gampesitionser cone t unor - speC|f c tolerance in the

bject. 15 | t & f
;gp{ ieges (e. gn aggpressglgmn tgggealcf]a%gérl*lgw ?;‘ioh}{) %Oﬂggge%cfm ’%ﬁory or

t unor - bear i ng patiunbryt apeptspivicllding B:x;shuavllcat:xerryolsmges';lbrdt@inéf a6§hddsesi & or der
to induce anti-tunor inmmunity u&(ﬁg techni ques that are known in the art.
I n yet anot her CQH?BHF%HF""Q%’@S& 1p8ers 6 a B -4 liviik) einthsripedroeratedinta B7- 4
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in order to increase anti-tunor inmmunity. In a specific embodiment, T cells
are obt ai ned f rASrPRREIFEEE %hEFeéL}J’FFU?@GI@EUQEe t”@“*’éﬁ‘ﬁmHYtﬁP@P@bl}Q@Iﬁat@r
of T cells. In;gfuddfshc6 %g{% ster dto
a subject. T ce es catn Ce ésgt)% % %?%Fd *53?"3 ﬁgd ac nala nd

exanpl e, provi dﬂnngmgal ageets‘ﬁscmhicsana abfdrpmwdem;/ing/@gehanarﬁi e aike, &Bﬁhpauble with
costinul ato gmgl as |€ known in_the art. Various forns_ of B7-4
proteins caf alREBepueR) admigetiopy as Bsehi spshmpdiajand agntsrfog gharmacquticghe
enbodi ment T celclise mmﬁe@st.ya@q c

in PCT Application No. WO 94| 29411%%\”“%@6%%5%&ﬁéﬂq?g?%%ta?rgnggﬁwﬂé%gggéa E%Q
sol ubl e, att acrﬁ@émtlﬁ)lrazowlailblm‘nﬂlrthﬂectryle catipawiie dsd tbleaoﬁmlthelc@updsams issuch
as a bead. % 4V\DIII/11 -G -67 PCT/USléGéG23’75t> i

| denti ficati on 81“ R ne P PSR aé'?ﬂaf)lﬂ/veE?f’"H’oN)qul“é‘f’é JRSTROTEEY BY e B7-4
nmol ecul es as de:%ﬁ{;job.@dnber ein can be used to identify cytokines which are
produced by T cells in response to stinulation by a B7-4 polypeptide. T

cel I s can b&0 subopt i Arih#ynaseytieal ecomerdsition\oif thednvantinn as formniated tabt Farapatibre
signal, such a nt i atlbd antigen in
associ ati on wi tsvrvllﬂgﬁg %dgﬁg@ste ?E a?}ho ]étcr%[:?g q %//%Proﬁ‘% E?‘g ?/r ‘f%‘rvgl“ge
signal by a stipadnadral; y.gf, Grﬁtfﬁv@ﬁoﬁ?mﬁa@dﬁriag@ﬁbcufa@éomsnﬁiaﬁ(tcg QMal@u&@' |
transfected with nucI ei ¢ acid encoding a B7-4 pol ypeptide and expressing
the peptide on Yansdetet %\%Ciﬂ} UYsTRLCEl yddectal 4dmin itralign. fSﬂ“ﬁﬁC@F of $ispensions
pepti de. Known i I den ELI SA
or by the abil |‘§t:s§§&o(¥t ﬂ%ﬁe%tér @%ﬁﬁ*&ﬂgﬂmﬁsﬁ % qj %p?ﬁ&ugﬁc }"rC]eUd %)helc}ﬂlﬁcy%m? T
cell prolifes ataompo@emp:ra)éterﬂerdatm:rolsudhfasotzdmrfoxclejelcnbryFBEl$neI§a>a.tno|nSﬁ>keladiﬂl@ed by
the cytokine. An IL-4 ELISA kit is available from Genzyne (Canbridge MY,

as is an |L-7 phOwhyignegiysals @ycennso oranydena stvicplorr wker aypipats solyens; and | L- 12

are avail abl e 14080 GEAQLECSs LIRS bELS) LTAIRG! 8961 %)abens, 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 chloride or dextrose. pH can be adjusted with acids or bases,

such as hydrochloric acid or sodium hvdroxide. The parenteral preparation can be



An in vitro T cell costimulation assay as descri bed above can al so bel G4 2004
ina 15 mef\h(gd faor identifying novel cyto:tines which may bhe induced by

cost i mul at i"6h"VEGr exanpl e, where stinulation of the CD28/ C?‘FLTM”%Pﬁ@vay

seens to enhance IL-2 secretion, stinulation of the | COS pathway seens to
enhance IL-10 secretion (Hutloff et al. 19923 Nat ur e 397:263). If a

particular activity induced upon costinulation, e.g., T cell proliferation,
cannot be i nhi len¢lesedoy amgdiles,aispofabid Hrigegoerantliipledioss vibls rkadewfi gtagt aki nes,

20 the activit¥ may result fromthe action of an unknown cyt oki ne.

Fol | owi ng cost }ﬁﬂ}‘éti on, this cytokine could be purified fromthe nedia by

conventional nethod L VA I i1 ol T
cell proliferation. 9*’%%%&%\%%3? g‘;’{é’%ﬂ% %nﬁg&%f@h%c;gbgﬁ gs\eéh‘lflg%l%%gfl%g%%% ?%n
of tolerance, aolutions/vthere Wateeddiutde)stridispkaioneandisisdl pasvddeser thbed above can

be used. 1n this case, T cells would be 25 given the primary activation
signal and ConEAETPAraREYs PAeRAEAOBIOL dlepla inleckable splwtionpon disnestiomeF @i ven t he

costinulatory si - washi til the T.cells,,.th ells.
woul d be recha?ﬁlga&gé%]séhh%ﬁ&g\%ﬁqaﬁ%ra ggg’?{;’%gsc] {3'1\9/% Fh nsmskl?gd%aéIsalé'}?dg%lc?e”wa“c
costinul atory siaggtaCreniophbdhEL™ BASE PdBippahy, NS PO PRospEat8 buffedkdlfrR (BB S). Oh
produce cytokines) they have become tolerized and the cytokine has not
prevent ed t he irHEawEsi BAcHNPIsHiwY Bhede steplseandrshoyld be iR tire extentghateapond,

i nduction of tq]e h been vent ed . by, t he cyt oki.ne. Those cyt oki nes
whi ch are capag*ﬁﬁ%¢ﬁ§¥8§%ﬁtﬁﬁ6u¥%§5§ﬁyﬁ% ?6%3%¥m9‘?EPZH@@“%&%"HE%ﬁgFﬁﬁted
f or 2 3 MBR 208 mudeéPreskrved, dgainstiBe Béaldrkinhiitglde?idd vBnlit06#a88mkE Buchia¢o 1 n
conjunction with reagents which block B | ynphocyte antigens as a nore

ef filci ent neanda¢iena arliest ofhercarics cambea a sohegst adispessippmedium eantajuibp.dot s

wi t h aut oi nmrun ' e I o dm nister, a B7-4.blocking
reagent toget hg)r( \/\? 1"(3 ﬁﬁgta&)e/@g{é?]hé&g@ég%eggggﬁt@ %%5@1’ PoPY eg%%ﬁyg%lt ?“@“’d"g)

I denti fi cati on pefyeteleatipigsolndmdoiie liRé) ueiveakle siikrdsahdrost. AMetpaser fluidity
application of the peptide having the activity of a novel B |ynphocyte
antigen of the Ahbeme|nHngds farsanpls. By theyee ofa saskag schtas decithije py thees i n
Screeni ng assays,; i : fi | - Whi

nodul at or s I(s)sfS )érzasl%l?rrlmlcg? g%g G?@gﬁ%ﬁﬁ]gﬁgﬁﬁd{?ﬁ% cand(%g&rﬁpgfs '%éf"(ragbggf?ﬁ?eaorf
si gnal i ng t hr ougtfactarge| Prevdntibh ofithegctasdfi mickatr gapismsan bexaiipled, byavarious

sol i d- phase bi ndi.ng. assay, usi.n eptide havin he activity of a B7-4
mol ecul e, coul &?B@%&‘@E%&W‘&ﬁ%ﬁﬁ%“ !Oéﬁ’fﬁ“&e’tpgrasﬂﬁﬁr ﬁhlBFP-bH‘aBPhBE‘?rES?hdJ or
whi ch i nhi bit hiaghiRgciafl ihfh&Goandnd Qe Met hna&n?_ra&re@,nwﬁw}efggfefime I igan

(e.g., CD28, CTLA4, or.iCOS). In addition, anin vitro costi nul ati on
assay as descr iissaehiabgans, tygkample, wgend, padyadlcdhoisdecit af pamll soied, sobiuoh

interfere with intracellular sjgnali t hrrough the T.cells follow.n

cost mil at | 5h st & e dabe i PherraBre LSRR o dE e g Fuate sdmpS Y dies be 1
cel | proliferatjreuphamsbudby ftlullkigia uww«gﬁ)tsin@n ah ¥8&nt Wi ety s ABlor &Y Rt

bi nding of a B7-4 nolecule to itg;I | i gand) . For egéarrpl e, te%g corrpng[und

cycl dspori ne A examplsi lsminugempnestsarataandgelati ough stinulation via the T
cell receptor path . via.t 8/ CTLA4 path +.Therefore, a
different intracellu ggggsnﬂ%g% l? gr]"g“‘b"g‘?ﬁ%ecﬁg%’%’%‘{/@ {/necgmpﬁa\{%éélfel ar?ﬁlvfat i on.

Mol ecul es whi chroifpoefid QIge, B 1-B préttihag ehti-Bl7ar afibada)l in g nehdi rddnen a2 BY L/TLA4
pat hway may be effective as i nmunosuppressive agents in vivo (simlar to
the ef fect s2df aPPLAPHIESPIvAY WIh orEmprp combEigtipp ptagregienstennpieeatad 259 Vess ch
Modul at e Express) o] 4 ] T Nt | i roduce ing the
proteins and p?%’ﬂ‘ﬁ%éjs&’c‘)'? W?%gy g‘ﬁ%ﬁ éﬁ‘?%%ﬁ?@ﬁt %Hgégﬁbqg%eﬁiogg S rgpag%d;%'eni ng
assay for nol ecut@porahihciie BBt cdmpotfiEinexpsiesieiveRic i wildh dorpahypbiid de on
cells. For exarqj_l e, nol ecul es which effect intracellular signaling which 30
| eads to i nductdiEneroen me@pmss ohe mIuiredihey pegsedients fremghosejepumespirsibeve. oln
activation si gnt%'e Tase 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



can be identified by assaying expression of one or nmore B7-4 pol ypepfiddé® 2004
on the cell 2 3 MAR 2004 WO Il i [/1.;s6 -69 PCT/USI 111/ 2325( surface.
Reduced i mmmof/lss@r escent staining by an anti-B7-4 or BB-1 mmt/ibody2ssn t he
presence of the nolecule would indicate that the nolecule inhibits

intracel lular signals. Mlecules which upregulate B7-4 pol ypeptide

expr essi on result in an increased i munofluorescent staining.

Al ternatively, gocgfgct of .a Iecle ong{)res on . of a 5 B7-4

pol ypepti de car’?oﬁ eI BF AE G ‘bgt*?”ﬁ(gad 819 Irpd INgreghguA o aprs Vigysing
a probe of the a cell which expresses a B7-4

pol ypepti de carﬁieﬂgeegfé%r?gé?lgg&\]/m&{éﬂe%g m)l ecule to be tested, and an increase
or decrease in B7-4QrENAnimeiions genetdily inelitie ﬁ}etneatcmﬂ:exln}br&haaiﬂw chri@C e ue,
such as Northern hybrl di zatl on. anal ysis or conventional dot blot of nR
total poly(A+) RRARE erSleRgd an gsiatn eapRieppiotsannressed e dabisds. \Ahfﬁh%lp‘dé@@cﬁtf@tﬁle
mar ker. Mol ecu

usef ul thergpeh)fé%)\@mgg?l{gﬁ]%aﬁhg ‘ﬁ%%“ggﬁéw’%ﬁ’tgd%ﬁ lﬁc{g@ Fatl e’ﬁcfﬂﬁ%ﬂ
responses al on@sedrinithe fomj dfngiléoNroshésh ot edpsbles @Fﬂ@&h@@s@énsﬁah%b%% ﬂébared
reagents. For instance, a nolecule which inhibits expression of B7- E coul d
be adnmi ni st er edsnegdlirdraries for asez wwtbwmmgvhﬁ@a@éﬂcompundnmhoﬁupmaamusve

o o LSS IR GO B S A g, o

pr ost agl adi ns. c&npﬁmeamn@ a‘é&ﬁtay@d/o}'h@]ulvﬂr\ll@ﬁﬁté@ﬂs AP idemded ABahad kal so
referred to herein as a "screeni n?l assay 20 for identifying nodul ators,
s,

i e.. candil@at eomposiden. Thmipblgtesi rcaasgém yoghes gnd thedhei cdo somain any of the

et e, ool SR RS oo B SF o SEHAThet B SR e, e o

expressi on or Bﬁcr@c@@iaﬂliﬁetc)ﬂlulbﬁb (615 tﬁh@B@ﬁl\l{}ﬂBﬂ’lge,lattrh@n'eMﬁﬁ@M S26h B QXicH 88
assays for screening candidate or test conpounds which bind to or nodul ate

the activity ofacssra disipiegraing agentseehasepginigeacist Prmnageb opepraalargh; adutiricant
port ion ther eo Pﬁeasgn%xgggﬁll Al afatl QPS@)Q)' 4shéé119%nt Iéﬁch%s%%'l%%%xf 9on ctlgxxldgt eract

with its cognat e test conp esent 1 nvention’can be
obt ai ned udisSng s‘amtemhg tpent smmmssu&omprseaﬂiaﬁs, darra Xtamshhgagaﬁ isadh dsipapdirmint,
met hods known in the ar i ncl udi gg bi ol ogical libraries; spatially
addr essabl e paFéﬂ“}Yélsa ‘1‘%1 PRESES GF'SBut i on phase libraries; synthetic
library nethods requpf bagintleGa8Y BY Hhkidlon {thE coPfund aRGRHEY QRS 1 TATRGH!
i brary method; and synt hlgtl C PrYb*r ary n%? hod go usi ng af ﬁ%nlvty crﬁromat o(gfragphy
sel ecti on. The abriosd cgraydtonh plasaunrgd eqmmmmln d15$ed5|enwﬂwe:di cbotapsptsudable pp3ildMAR
2004 "W 111/t.1ssG PCT/.1JSl lbéalldg - b |ibraries, while the other
four approache§ P23 5Ht LB ’%%epf’fﬁae WBR- pept i de ol i gomer or smal |
mol ecul e |izorari es fysepidRMdRUblcH dn alsobe HyhPhénubhki saRE8derilal8ledRS Fol 2:
| 45). Exanples of nethods for the synthesis of nolecular Iibraries can be
found in the 5uapimudosel asirangsleamplmdmbuwrationepengirants pYSPride trthe Narrier todgead.
Sci./ U S A 90; 6909 Erb et
ermeated are ued in the formulation. Such penetrants are generally known in the art,
and include, for example, for transmucosal administration, detergents, bile salts, and
fusidic acid denvatives. Transmucosal administration can be accomplished through the
25  use of nasal sprays or suppositories. For transdermal administration, the active
compounds are formulated into ointments, salves, gels, or creams as generally known in
the an.
The compounds can also be prepared in the form of suppositories (e.g., with
conventional suppository bases such as cocoa butter and other glycerides) or retention

30 enemas for rectal delivery.



al. (1 994) Proc. Natl. Acad. Sci. USA 91:11422; Zuckermann et al. (3 MR 2004
1994). J. Med. Chem 37:2678; Cho et al. (1993) Science 261:1303; Carrell
et al. (1990 9AW§wW. Chem Im Ed Engl. 33:2059; Carell et PAIT/US4RB44
Angew. Chem Int. Ed. Engl. 33:2061; and in Gallop et al. (1994) J. Med.
Chem 37:1233. 10 Libraries of conmpounds nay5 be presented in solution
(e.g., Houghten (1f92) Biotechnigues 13:412-42| ), or on beads (Lam (1991 )
Nat ure 354:82-84), } ( : - . A
(Ladner USP 5, 223, 48’35’?%’%‘5@??6”(‘6&3ﬁi"?veﬁ’*ﬂ"?ﬁ%@?‘”??%é%ﬁ?fé”‘(%ﬁfﬁ‘%??‘gf‘! (
1992) Proc Nar profgatheSmimpad8Ad 83inst rdpbelirBinaioofroonthpbedie sicheehicomns|edm t h
(1990) Science 249: 386-390);: (Dﬁ,\/l i.n (1990) Science 249: 404-406); 15
(Cwirla et al.rf ?@éggﬁmwﬂ%@% Refing ARpntsgad migroepgapsulezd gplivepraisiesis. (1991 )
J. Mol. Biol. : - > r her.,enbodi nent ., . an
asshy |5 a cel Prsetastt ocd i RNGE polRlPeang dsBe"08h AFhn AR = 87 o
target nol esul polfentgydrides, Bélydlykbdigpaanid, @bllageh] galebithtdedters, AMdBfdaL@T 4RI ecul e
phosphoryl ati on substrate) with a test conpound and determning the ability
of 1 20 the teMethadsierpiapargionedguelt formelagonsswilhbg anpereot tojthase skiflpd irnthe art.

activity of th -4 1arget Lecul e, Determnmni t ility of e test
corrpouné to mg}&?é‘tagmtaﬁse&gé {S?‘\i}f t‘8 jg/tabr*ed SOBTEgRlY ggfn &@? g@m"éa‘%)aﬁﬂ%gva
acconpl i shed, PrimxanRkE, Inby LiRbehal stsgedsibheanLang Yip8fonted earfifethonh RN

to bind to or interact with the B7-4 target nolecule or its |rgand.
Det er ni ni ng t heellsprith mpneglonahantippdies iy viraiantigensh ranalsobessed at phaawacentit4lya

| i gand of B?- I can_be acco i shed, e.q. di rect bindjng.
In a di rec? Opi %‘%le gbggcéaﬁfle?i'?%heeg%clap} o %[fareg‘?lanacc?&?ll%g Qﬁ%@?ﬁ%ﬁ‘@ﬁwwtq oge skified”
r adiloi sot ope oin wBzMRY egarh@bek desteiBed Al SoPAGhigo of 51h@1B7-4 protein to a

B7-4 target nolecule can be determ ned by detecting the |abeled B7-4
protein in.a conpl ek.is Fepeciaknpgyantagepus 4o ¥ﬁ§1"@!ﬁk¢ exa] oppagentergomppsitiors ms, can

be | abeled wit . it h ifectly.30.or indirectly., .and
the radi oi sot ogoesjaéggl %’c?@ﬁ&eagg P gc m@%&rﬁﬁ{;nng'&({) 'I;Oééltge()ﬁﬁ?sgg?'o oBee Bgﬁ form
scintillation sousetihegin Afdrefolybicailydisddie hnidheited Lsnkan db@gepy RtsueRE! Y
| abel ed wi th, 2 s MAR 200 WO 111 /1-t:i; G PCTIUS110/232;fi -71 for
exanpl e, hor selfi &R Foph Wi SaNtaing Pisdetprmapharanisy ofactivagonrovade, and
the enzymatic 1 I . | .

appr opr | ate SUBATTAre ) Boara S FUTRELLORTAY pF ARNRERthe dpiteq

i nvention to dpbamataeicalvarradi The speofficatidn foo thralusege minfodnd @fttlee inkention are

i nteraction beé.ween B7- 4, and iés t rget nol ecul e, without the | abeling of
any of the int 8FRSRt andiiectly depspdent gn thediy BT IS CS CA e 8l Vs RQyInd
detect the intgidgkipaRicfar Bérapeid difec! B HedcBiRVedTRhE QK 1BnihibROHbhertt M€ the art
| abeling of either B7-4 or the target nolecule. MConnell, H M et al.
(1992) Sci @Acecbempmndingguch anestive eempremdifor tha teainumophydivolmaser " (e. g. ,

tosensor) is an aralytical. instru t that 10 neasures the rate at which
aq, cell aci zji fies i tgg é’)ré{}?/%ntrt}ﬁrﬁf’eud?i”eﬁ@caﬁy PF -CQHW@%@BP%G gﬁf’gﬁf"? hetric
sensor (LAPS) . sah@i@gBaricklica jRededinfes faddlamIfAk ®r CRFerRRnF BIMER, AP, for

indicator of the interaction between conpound and receptor.
determining the LD50 (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

[ ]
n

therapeutic effects is the therapeutic index and it can be expressed as the ratio
LD50/EDS0. 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.



In a preferred embodi nent, determining the ability of the B7-4 proteih3{4éR 2004
bind to or interact wwth a B7-4 target nol ecul e can be acconplished by

det erm ni ngothei4aeti vity 15 of the target nol ecul e. For exdédVeSngRes
activity of the target nolecule can be determ ned by detecting induction of
a cellular second nessenger of the target (& g., tyrosine kinase activity
inaTcell), detecting catalyiic/enzymatic activity of the target an
appropriate substra tect | i i grter,..gene .
(conprising a targe reeg%gr?gféS/Aeeagre%nbu&aetcgﬁgﬁﬂg}lgrgrses(ralgs %&%’??lv%f%}gﬁ SaRPE 5t
nucl ei ¢ aci d engediafiega rdeieasidabie 30usdas k@hanse The doSdBe@TANR @ fohdsat V!
transferase), or detecting a target-regulated cellular response. For

exanpl e, det er pichiraldy ththimpirgnge pf efrcul#mgRPreEnpribensi thattinclbdadie £5 50rwithniige act

ith a B7-4 t t ool b i shed, f l e, i
the abi 11 Ly of o C8RB0nd " SOMBMAMTT P Ear 78 JEpTAUTn OB oY Agas form ~
, prol i ferat 50ne@pdgdd ardf theYoht®bEadBinishati &thiZhe Fa,bidgi donplin@uBfrift the

pol ypeptide to bind to antibodies chat recognize a 25 portion of the B7-4
pol ypepti de. | methet o thstineentionbiddithresrenticatly affseatyveafost ban pr estieratediinivielty i on
is acell-free.assay ipn which a B7-4 protein or biological act|ve portion
t hereof is confr%‘tcéﬁ C\‘z!ﬁ‘("iﬁ sy ‘{Qéﬁﬂ%ﬁg’ﬁ?%[ﬁﬁ‘?%‘@‘“ﬁ#ﬁ?'ﬂ?o Sior?ék‘Fé%
conpound to bi geig; B brBERLBLA rBige MaPlrRAlE&lHe Y C36 til &/ GhP Pl eof
i s determ ned Bi ndi lﬁghﬁ?s tahent esta coFrp ﬁnc‘il tno t he 30 B7Kl4e pr otéerfch&%éfr?n(ég
det erm ned ei t thertesticorepound which adhiees alhglfasaxdesidnhibadnaticymptdms) as pr ef err ed
enbodi nent, the assay, | ncbud S cqér;t acting the B7-4 protein or biologically
2 3 h~AR 2084 JEFBEPF inceg CUBYrepCHFR fReQIFLion SUhPGRTE (R MO8k 14BIIY hEFEHING t h
a known conmpoupg ayhioedy iQ'h’ﬂgﬁng?LéIVeis(]nprsmaMyaq%srﬁé’asmea,ufoﬁexmg,at%tﬂi the
assay mxture with a test conpound, and determning the ability of e test
conpound t o i npefamaned iquidcBematqeraghegi n, wherein deternmining the ability
of the test conpound to interact with B?-4 proteip conprj.ses determn ning
Che abil ity of B this BuyBEEHATNERS Fobrafior et be BRAFA Bselprs ind ded

pol ypeptide or a@%&zl& AHr &R Vet RE G¥Re Beapy Ofttdrb 84 LR ddvee@MPaketlectty, fohe
known conpound. Tn another enbodinent, the assay is a cell-free aSsay in

whi ch a B?14 pexamile intravshelsogiecadn, yocabadmnyipispatiarn @ee UitePetsht §.328 61 acbed

with a test conpound.and the ability of th co und tQ.

Cerg. o stimul b B R aTssoF R dechediet o Rer BoTaT shcter o of 205

bi ol ogi cal | y agbineThephargtactiREESEpdrati chaif eiedone therdpt Rk ¥ Qi ichule tRliehé t y
of the test conpound to nodulate the activity of a B?-4 protein can be
acconpl i shed, h5FaPEVEREr B anAccepille filvAnhPr ExecapRTise RlQY rel¢nse Bratrix igrvdtiedi n
to bind to a B3 e ' for
det er i ni ng. i ¢S By T b e e e e T ey RS e, o
bind to a B®-4vetasgah bapreiuatdintan fralmsecdnebisat o#iiy, &.ghedraviiangeceors, the

technol ogy such as real -tinme Bionol ecyl ar I nteraction Analysis (BIA).

Sj ol ander, S. ahm%ﬁ?lo%ﬁwaténf@mwuq% ORA AT MoEheehs WiichpIsaucs Ihiseeid Szabo
et al. (1995) @é]ﬁ\l’eryg%}eﬁln. Struct. Biol. 5:699-705. As used herein, "BIA" is
a technol ogy for studying biospecific interactions in real tinme, w'thout

| abel i ng any of theThepbiractanics! (ommysitioB! Aodeedcluddangesntamet,tpecigpt i cal
phenonenon of surface pltﬁsrmn [ esonanc (%PR. can 20 be used as an

i ndi cation of CERFISET 198CPEL¥ID YTV ETRIBIHFEIRal ol ecul es. In an

al ternativesenbodi nent, determining the ability of the test conpound to
nodul ate the activity of a B?-4 protein can be acconplished by determ ning
the ability of MIh&JsBPantl Metiods of the Ifwentistrer nodul ate the activity of a

B, -4 target nol eCL{lhg

ngglég'a’cidamc?l’écules, 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 clhinical trials,

and pharmacogenetics). The isolated nucleic acid molecules of the invention can be



4 medi ated signal transduction pathway conponent). For exanple, the

edi , 75 MAR 2004
activity of the 25 effector nolecule on an appropriate targpet can be
det er ni nedWOPVHAY bi nding of the effector to an appropri até @&t ¢an be
determ ned as previously described. 1n yet another enbodi nent, the
cell-free assay involves contacting a B?-4-fprotein or biologically active
portion thereof with a known conpound which binds the B?-4 protein to form
an assay m xtupgd, fopRkaapleNS ekbRsABSAYpriiend (@l Wi and
determ ning the abﬁPi %éﬁ%f thebt est copr;gigﬁjtn(g g?’o\)mi %n&ecrgggtﬁ‘%vd %ﬁpgtgﬁgﬂg%q%qn
prot ei n, wher ea hosletimpenenberapeappbichtidng), od détbr R7%e$ mRAMAPagnth 4 biologicar act
with the B?-4 protein 2 3 Q{AR 200 WO, PCT/US(1()/232~h -73 conprises
deternining th £)qriagegetic pisraiongn 3 Ri-4 gene andhiogpedulaie B4 setiyitichst o or
nodul ate the agtd.vi -4 | . . of
t he present ingt;esﬁi{lt’%ynﬁ)gé’g'a%ﬁ%'agrggg 2{ %@%1%1& u’hgf ﬁ!;‘tsag[f)E’%lf“]edlggrlrgﬁé?]?asr%gnzed
menbr ane- boindby arsufficidnt pr etcessing fredwrtion BY B4-4ihbibabns 10kdditioh,asé Bal Yoteins
active 5 portions thereof, or receptors to which B7-4 binds). In the case
of cell-free aS¥uBesUsehtonfresn far paswBHY RecusOMB 7 fdigends, pr sarednrfor drugsed (e. g. |
a cell surface - | . fesj.rabl e tilize sol ubi | i zing
agent such tha%%%@%%@%%ﬁ@%%%%? ¥%€c%vg? ’ %Sr%l?lparsot{)grle% dllssoréme@rf g’faé?cﬁ%&e? hy
sol uti on. Exanplsefficitht suekesdleyhbdictivngf Bgetrﬁrszeimlciﬁd@cn@ﬁl of BMi4Cp; e InSbaRNt S
such as n-octyl gl ucosi de, n-dodecyl gl ucosi de, n-dodecyl nmal tosi de, 10
oct anoyl - N- met Wchiha¥adscaeasediecabsponLaqivey eRmRArect@ri -flavildiype pratele. 100,

Triton X-1 44, L] 1R AoJel B ne. al | ether)n, 3-].

chol am doprl(a)) pymggﬁﬁét%éy%gln?nb %?%,}/,B (EA%SE (gft)tg% len%gﬁf(%oyna%% & uf’ @R%%C t ?’sn-d['%oiate B7-
chol ani dopr opy# petittins trégul@etiertiodvalabilier PB4 pidiaipaasd fekliprat 24 GERARRQ.,

or Ndodecyl =N, N- di met_hyl - 3- ammoni o- | - propane sul fonate. 15 In nore than one
enbodi nent of PREVEKITENWSIESPOREShods of the present invention, it may be
desirable to inmobilize either B7-4 or its target nolecule to facilitate
separation of conpl exed from unconpl exed forns of one or both of the
proteins, as well aa.to Medoadsofificatnmantomati on of the assay. Binding of a

t est corrpoggd to a %73&-4 rotein, or interaction of a B7-4 protein with a

target nolécule in PIGEENG IYSBRIRIEPTRNIES 108 SftbProphyiactis And Hsraseetsipeiieds, ofcan
be acconpl i shegedifhoaNYibie8SA ®lsk ¥ {dr 3RLpHIE 16) A rdr PV Eﬁggrtdgmsgociated
Exanpl es of such vessel's include mcroglter pl ates, test %ubes, an

m cr o- cent ri f ugethtzbereant B7rd orpeeseivhodiactivity, a fusi on protein can be provi ded
whi ch adds a donmin that allows one or both of the proteins to be bound to
a matrix. For exanple, glutathione-S-transferase/ B7-4 fusion proteins or
gl utathione-S 25 transf epaps)heidekibdsi on proteins can be adsorbed onto

gl ut at hi one sepharose beads (Sigma Chém cal, St. Louis, M) or glutathione
derivati zedOnm cr ot i HePneFspgcdshe wivertkoraprevidéremmetbad iforaguevgntihg tnteesubisst, 2
conpound or thg. test un n i ther the -adsorbed target protein or
574 prot ol n, SR ERECH ALY € DAL 4" Ahuer GO P oS SEROTETVE ©o
conpl/ex for mat aéminigerthg toalie JubJsi HDBOGH LAY pep OBbrt dntipsntivaicis Alotiulare BRH) .

Fol Il owi ng 30 incubation, the beads or mcrotiter plate wells are washed to
renpve any unbBONBCRISKSSPIERQN ondy ieapieaneBr-4 agtbiy| iSubigets At tiskefop adisease Whisads,

conpl ex det er M neds & drBhiributed 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 its 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.



7
25 LIAR 200 wo omt:~;0 - ?4 rcTrosnrzaz~~, directly or indirectly, 21’)3\,}&‘R 1ok
exanpl e, asvaesciskbed above. Alternatively, the conpl exes clga(nrlgg( 2325
di ssociated fromthe matrix, and the |evel of B?-4 binding or P23t
det erm ned using standard techni ques. O hersgechni ques for inmobilizing
proteins on matrices can also be used in the 5 screening assays of the
i nvention. For exanple, either a B?-4 protein or a B?-4 target nol ecule can
be imobilized utilizing conjugation of biotin and streptavidin.
Bi oti nyl at ed B7-4prdt ei nTarapeatigdMethmisecul es can be prepared from
bi oti n- NHS ( Nhydr ox;r{fn gcm nim gg usi ng techniques well known in the art
(e.g., biotinylatiof"RPE 2SPFYRE Biccnpwsniien pertai Rolokhethads den)QduEPmdlngﬂmbl lized

in the wells O x 5¢ 0O well , plates (Pierce Chenical).
Al ternatively, )\ap:\;its:§ %gg?ggwﬁgafgf@%xgg%g%Wjawsﬁs ’?‘g‘ioé?t"ﬁgldr 3y YEMPHEY ecul es

but which dd rmbcvchmemf the enatutdvor infedhdio ke f»nn'@nth hvoilv Qstced rl.hcg ' A% w%rhg

nol ecul e can 7 vatl ed to the wells of the plate, uﬁa

or B?-4 protei rpéf &pt! erPrtaBém\Ab‘ﬂIn%Ode%mnﬁtood)orcoﬁ]hugatﬁ\hoéboﬂ\m Boetseif,or
det ecting suchacg,g mg [ to t escribed above for the
GST-i nmobi | i zed cgprrp exesd V&lﬂtr}@ H@HE’P tlates B 70t Protripreetly casibag

anti bodi es reamgtageat aandbktrﬂ:beh&'énﬂsm%ﬁl Dclfc dcff £G4yl Souel |l as
enzyne- | i nked assays Whl ch rely on det e(?t(lzngc an %ﬁi@mL %Li'lggﬁr?l ﬁpumng

associ ated wit ﬁ'gteh‘@‘)]BW 8.0pp @t%‘?lhrotﬂm teag. e 74l gand), @ B7-namnidper Bemaggh,gpnt
nmodul at or sjof B2 %grgégﬂt%gm%je id f| ed in a nmethod wherein a cell
contacted with a cé at & fcorpound” égg&lﬁ'f‘é'saé’ﬁ&qﬂﬁf, 029thBOSmalhﬁMl&c1n1&

prot in in thdnoakkmbsdidehe e dpegt. sn}Ehu%té el r ot B?-4 a “R]fl\'A
or protein in theué#s)r esence of the candi dat eoég;rﬁ)rg)gﬁ ‘??“3 Vg%ﬁp%x%ﬂp]te%o{

I evel of expr SLEIHACTYREEMS inchdriactive Bi- $paiteiniand amackhiseitBoRbulk Ricsandb fat e

conpound. The 4«80 a tified as a nodul at or of

B?-4 expression basggﬁﬁ‘%‘g‘?ﬁfmgg%g‘ﬁf{aa‘i‘°§gh"‘° ?erceg gﬁﬁi’%‘ hengehe dimpiteibs pgant of

B?-4 nRNA or prlubitd oneis ngire BUer aiSitiee. B Eabf fkh Ly

gr eat er) |§theH%&5q gpce of .t he candi da)t(ag;?orrpoun %ﬁngIYOr?ngm[t m% g nce, the
omp8

candi dat e T dERleicracEmalecess antini7ad @mnhmﬁlﬁ’z%emm&ﬂbﬁnmf mr-at ei n

expressi on.  An{@Edaki Mgl B?-4 nmRNA or protein is |ess
(e.g., statistically éé‘]?gyn? ?:{@gﬁﬁ%pfﬁég QHI%[% ”&F‘b"é‘éﬁ@é%r)er{%@eéanmraat e

conpound t han(¢-8., by sulaimenbaeqellt\hm mal’agld:rﬂ)aéreal‘t?é?ﬁﬂ% A Sivb BERL
i nhi bitor of ﬁn rotein expression. %I ’évgeeé] ?’t%‘ﬁg‘ﬂﬁ

prot ein expressi ac%nﬂﬂ ats}‘\lé'e‘f:t I f\g sychnthg pregestt ap vankien PW!deﬂnldsisabésemirtgeﬂ

herein for detmhitidig aBRcdd WR t 1/ 1-t;
PCT/ us~>(112325c;’- 75 In yeltMi adr?n%et e‘?dggé’pdéétth%f‘”"” 8&‘2?’?“6‘&0 fﬁ@"@fM

proteins, 2}9r ePdrhpioiging emﬂmméfnb’ﬂadewbxﬂd belndfarfrom G@Br BeviReshAdn ot?‘?}ﬁet
i brid assay (see, e.g.,

g);;)'feﬁ![ nib 5. %%Y@lt}&p er \%gv 2%‘1 lthgr%]c&%%g;l]%wpyrram EPPIGSSEPOr activity ofa- 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 molecule as therapy to compensate for reduced or aberrant B7-4
expression or activity.
Stimulation of B7-4 activity is desirable in situations in which B7-4 is
abnormally 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



Madwa et al. (1993) J. Biol. Chem 268:12046-12054; Bartel et al. (1993%94AR 2004
Bi ot echni gues 14:920-924; |wabuchi et al. (1993) Oncogene 8:1693-1696; and
Brent W94WI®B0O0)K56 to i dentify other proteins, which bind tP6TAHSHPAIZES act
with B7-4 ("B?-4 binding proteins” or "B7-4-bp") and are involved in B7-4
activity. Such B7-4-binding proteins are at89-1i kel y to be involved in the
propagation of signals by the B7-4 proteins or B7-4 targets as, for

exanpl e, downsB7eqam Shenealysuppégudat@l ant/ored ivaili ehddesragnal Bhg ativipais hikely to have
Alternatively, such B7-4-binding proteins may be B7-4 inhibitors. The

t wo- hybri d systaé%W‘FfSC"Ha@‘ﬁé@l‘-on t he nodul ar nature of nost transcription
factors, which consist of separabl e DNA-binding and activati on donai ns.
Briefly, the assay utilizes two different DNA constructs. In one construct,
the gene that codes 3f @ovanrBrul4idd SFtiRinfune RebpiRes t 0 a gene encodi ng the DNA
bi ndi ng domai n of a"known I$ transcriptron factor (e.g., GAL-4). In the

ot her constriuct, a [DNApsstibletedowiregitta the funetign offa BINA pobpartifteeand thergby

encodes an unidentified protein ("prey" or "sapple')~.S fused to a,gen

That codes for donereRelats Bt Hotmabn tye TIeR b e1 BhSRERE e e et B e, ¢
the "bait" and gpheof MR IndsrBISIKNS: B ShrAlleGedRntddfdaas in plofre¥d day iAUBVEY a
B7- 4- dependent conpl ex, the DNA-binding and activati on.d%mal ns of the
transcription fpaoteotingithe igduchonafjist immune respenee. pFloxdunttigns of pgtyaed dxgehts mypy
allows transcriptiaop. of a reporte ne (e.g..,LacZ). which.is,operab

i niked to a tr SRSRRPET BrsiPrRagE g yoepis pbah BREH Ok o o T PRR AT YBS on
factor. Expfes s @Bt findni@ios@RREsRh c9TNR1 ¢edpohs it deiAY aaaetiveChon-algen! es
cont ai ni ng the functional transcription factor can be isol ated and used to
obtai'n the cl orseecifiemeossiss whickmeqires certiouppor@psuraif gis T eells tadbe supgiressivehe

B7-4 protein. 25 Thigs i nvent 'hoﬁ.furt herd @ertai ns 19 .ngee!I; Aagent th'd%ﬂgiiii ed
by the above- d8&V HOU AUFHAICH M RLER JIAUCIRE BOPUFIRONS VEness PGB HP 4 Fhe
scope of this ifiueRLisRLbIE BofitiriosisPesaionag et itid pafetAliyed:igem-gRsitic iahe d
herein in an appropriate animal nodel. For exanple, an agent identified as
descri bed her eipergisss after exp@prettortheiiplenizingpegnidies ceasad aRperavonally gpleanse 64ri ¢
acid nol ecu) e, ,a B7-4-specifi ti ] -4 - hindi : n be
used 30 in Llsﬁ a‘??idBe on%ﬁee[ft)f gl%AeQeorflr?ﬁ%ée/e“trggepogfﬁ%oicrﬁgp{%gi@g? %}QE&‘E%B?&%%@

ef fects of treatn@athewkédposuiebeais mghaihbseide efnimatolerizing, agamt. agent i denti fi ed
as described herein can be used in an .2 3 MAR 2004 VSO O1/ 1-1SSfi - éﬁ
PCTI USI 111/ 232~G ani Frilexapels B{-4 rRebtrepiideae(inaieding siuble srovamesicpars e Blién
an agent. Furthe {57 1 DB7LQ1458% Qfi-B0X 8hiRARA St fail
identified by t Orelyrge%tqggeee)-dgea?c-}r?E\gﬁﬂs@?ggﬁﬁ%’ aggayséjf or trleat rrenttls as L
descri bed her ei®.debvdr.a doetimalaicon sipaalay § debls tHaohs eoecedivedgmemasy aftiviehen DA,
sequences identified herein { t he, correspondi,ng conpl et.e gene.sequences)
can be used?9n GRS “’\/\‘H?_@‘ 32%‘@9‘?{ c‘?“e-gfggsea“fiégedﬁkf% r.ov'lgf)?g%‘iféfhﬁ)rlng’fm%ese
sequences can bghigedcdiRe iunhnSRBprle b addBTREGICE YRl ABOEH aGlbjectC [HueHBReKR L

and, )t hus, | ocate gene regions associated with ) i o
' 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 vitro 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 a 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



10 genetic disease; (ii) identify an individual froma mnute biol ogi olad MAR 2004
sanpl e (tisd\RUVHIng); and (iii) aid in forensic identifi ca‘;(}[)ﬁﬂs(ﬁ%)‘v %

bi.ol ogi cal sanple. These applications are described in the subsect 12814

bel ow. 1. Chronpbsone Mapping 15 Once the seqgence (or a portion of the
sequence) of a gene has been isolated, this sequence can be used to map the

| ocation of thepgeides bavige &hiQ QB i rocess i,s called chronmosone

mappi ng. Accordin %ﬁzgﬁigmf@? @éé%h?%ﬁ%@lﬁpﬁ (ﬁlﬁéf‘%vfiﬁdfe%é‘quémeéde
descri bed herei W! osBE 19,0r aepmbhiatibe ©abicoRing fin B nes o .
chronobsome. The, ggp"oicgg of. B7-4 sequences to g:r?r olﬁgs%%oﬁﬁsggénaf’?‘r%‘?fﬁ‘fsﬁgﬁlnst
first 20 step ih-Cor PUVREPHAG WMitheal-Bog aedlorantinBrH gengsoras$ 8AHoalefc AN eh

di sease. r Briefdmbin&/sch . ed. to chronosones by preparing

PCR pri mers %pr ef er abl y 15@‘%%%@6&}1{%%%%%‘%}6% Braratehysiredtandeustequences.
Conput er anaf ysiequattially), & smepene 85deairePlalSE regdict primers that do

not span nore thgjg og?a xon in the genomgcaDNA,ge]%ﬁli@a%g “B%f‘isﬁa“%eh@a
anpl i fication pr8EEsd WiRERY ey thampeutisally atteve aﬂﬁomoﬂ@@cbrfn%eﬁ%%g?a?ﬂ{z‘%gg
of somatic cel Ig}]y%i}@g SRYALIN ng, ic#?i Vi 8/ual human chr onosones. y those
hybri ds contai ning't hlmen gerie & é?ﬁ P88y} 2618y can begsedrin esnjwhdtion

yi el d an anpl i fitdothemigmeiromahj feaghik Lbgs jane prepared by fusin
somatic cells fromdifferent manma sage. gw@ﬁh&% a n?rﬁ?fs%@"%?él F¥gmplago
hybri ds of huméfAHa"WBerRedWatingsreagents iBaludatliodkivip devibddhay (< aualdl ¥phese
human chr ongsorEy A a},%pm’@)grqgr ; ut, retain the nouse c%r OMDSONES. “%y

usi ng medi a i n whi ch nouse co1 T E84aH 9 eralr‘&f'\}\},m%‘&éréu@feﬂg?lh@!ycytolane%),l\fé&a004
WO ()1/1a;; G _piieinPCTg. USTL KBS 28 Imhimk ' r,.enzynme, but human,
cells can, the oneﬁﬁﬁgn chr onpsone tha%lﬁ) o%%gkﬁgjgt%h%‘ggé%WﬁHb&Wﬁ‘@SRW@e

needed enzyne, AnY retained. By using various nedia, panels of hybrid

cell lines can be e | cell] lipne in a panel contains either a
si ngl e human chr om)Z{(})]@ngé%rﬁgggrsor?g&ﬁr}homrn%re'%%ﬁ"o&w@ﬁrﬁé@nwsqseatrﬁdva]tibuI I
set of npuse 5SMekrbrtBMsEs) inaht CMsRGRAE tﬁ@%ﬂ?a&%ni%\gg})c){é&%gh %(?lnes to

. o

speci fi c hygan,_chr onbsone D Eustachio P. et a function
220: 919- 92%“.51 %%?r%f?’i“&“%?‘ﬁhﬁgmﬁlldgowmmiasngesmbg/d,haragsmgr&csur%ﬁtgmgd
chronosones caforink 992 IBg-$58 sin nman .chronosonmes wt

transl ocati ons antc;‘d d%gt%ng‘?&ggﬁp%ab%pqsﬁ% g‘?lte?BHﬁ‘{]V’éuﬁ*quC“ﬁ%foms cirsba
rapi d procedur®nsgectedby gaidagd gentic paifdetink dchiRRALE - rijcul ar
chronosonme. Thgeg / rgn{}ée s%f}ue.nces ca_n,behascsigﬁedn%}g]rﬂgggagglfhlﬁ fugméf’ffbl e
thermal cycler. Uding BHEACORIGKBSY s riciny sargen capatdesf gaveaatingardenl eot i de
primers, subl cealizat daabe Gdle e, RS i.th panels of fragments from
speci fic chyonmpsones. Clﬁ.er r?appf?%gH glecﬁgto\gﬁicé)g%\}\?ﬁ“(?ﬂ ogé{’fﬁ’“w‘?fi)’l‘laﬁ’l(y-gb@h%ed
to map a 96, |"Pn 6R ATg skt @ bricind, infs opmearivay REUNARINE Beh bET cel
hybri di zationzt;laﬁic(u(paqu(gfiapggatédﬁ Far, Y. et al. (1990) Proc. Narf. " Acad® Ssci .
USA,, 87:6223-27). pré Scresnihg Sisthrtcxpesshishiramaorstod € 226 amneDiors, and

pre-sel ecti on Swyubiy fordio? 870N pdIPpHNEO S ) ific CDNA |]braries.
Fl uorescence ibrll ii‘t u h¥bri di za{).i g%éi)( FI SH) gﬁoga? ! Oréneﬂﬂ'é%’??éy l’%“%ff‘ﬁlét’aphase
ocking 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 oligonucleotide. 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/m), or administered to a patient to prevent the synihesis ofa B7-4

30

polypeptide. The antisense oligonucleotide is taken up by cells and hybridizes to a B7-4

mRNA to prevent translation. Alternatively, an oligonucleotide which binds double-



chronmosomal spread can further be used to provide a precise chr omosonal 3 MAR 7004
| ocation in 20 one step. Chronpsone spreads can be made using cells whose
di vi si on ha%Olbeeis) bl ocked in netaphase by a chemical suchPabUe¥i%@ewi d
that disrupts the mtotic spindle. The chronbsonmes can be treated briefly
with trypsin, and then stained with G ensa.-6A-pattern of |ight and dark
bands devel ops on each chronosone, so that the chronosones can be
identified indi .brgdéﬁl h&mT ' j & NG, nce
25 as short as S\540 or[b%éotgbase%s&lﬁlll%)ﬁegd\;}g{rr?&g?gﬁéggglﬁ%végglt e{ﬁg%ooo SE@%&?
have a hi gher Icakét ubaiodAod rebilnaf ¢ithet,ayathasis qfie B potpsapiidé islbdeked.on wi t h
sufficient signal intensity for sinple detection._ Preferably 1,000 bases,
and nore preferabl y DOOUo2HAEONG YN e PPE T regR (-4 Pobmepeis frpdions, 8-

reasonabl e anmoup (-} I evi L AL S ' : ﬁﬁgwet

al ., Human Chr c?rrréovs?g{lr%ézméﬁli\gﬁbg?phggldégsg{l@ésﬁgegk%f%\ﬁags?jnggaﬁ( gﬁgea‘}r%n ress,
New Yor k | 988) .situat?ons oWHRu20dkh WA &dehd trhnsplantatdnRad in piS0hkr2SR0G deagent s
for chronosone na\g_ﬁi)ng can be used individually to mark a single chronosone
or a single sit(@VaIP) hear examplspRiesiage of TrgHLIRCton shewld sesul i Eequesd tissesd f or
marking multipleg sites.a (. nultinl o] n - @S i ng
t o noncodi ng redgeft CE’OBfm p g{ggé%ﬁs éa“écfﬁ‘af‘f};;??%?z’ %ﬁ %F%eﬁ?%%glf%[r’r%%&ng%g

pur poses. Codi RgandplaMUs GicRed dFcughltseeddgh@tlon dsFolyrOHTs eElnetblvivebn agene
fam lies, thus increasing the chance of cross hybridizations durin .

chr onpsonal nappinpe rexreien ghas destons theteansplasn Thepdednisisationef agadecule which

chronosonal |, L ocat.iqn, the physical position, of the. nge

chronosone l:é;\n ’Bléfbgﬁp?%lf)glfselat\éwc ! nag?]g? i]%rgﬁlﬁ%cyéfa%}‘g{g%%%’&k%ﬁ&dlg aalgljlggnq((s)uonnd,
for exanple, i Mnyaurltdéusisakh abstigdle anoddiald forfi Qg aiBT-4 Polibepridaidhé apine
on-line through Johns Hopkins University Wl ch Medical Libr ar_yi. The
rel ati onshi p bewonpsation yitha eangmerigifeameba diftepen B reptife(eart/ -¢nB brdeoNal
region, can th e | tifi t.hr L i S - i

physi cal Iy ad; sbene g SRE0Y ). BlalBhBHEPl-bRSAAG IRGHH Sl of RRSILANER B

1987) Nature, 3irdBiPzand() oMheémviine cdilf vithenaessmintibdithe bAespogdiences
bet ween individuals affected and I. S unaffected w tEua di sease associ at ed
with the B713 gesemulgiysiengetipcking 8. lymphoeyig andigen Aunckiop BB ISRINERPIEUTES or

al | "of ‘the af eghadyl Agkids 45l L shih A cHNALHAGEEdok BT dual s, ther

the nutation is e"the causative agent of the particul ar disease.
Conpari son of afnimaimadpmesantnMdreateedhe tatk wif dosinsulgigomemay dlyo basudlicies thi r st

| ooki ng for structuyral terations. in the chrombsonmes, such .as | eti ons or
transl ocati ons 52 ‘rhé(’iﬁjz‘ffﬁw‘rit STEPEINSRERS &ﬂ?%?ﬁfs‘&r?esr‘gglﬁftejaéu‘:&?“ 8%@%1‘%[81 e
usi ng PCR based,gRa{daal p‘ﬁ@&H@Qﬁ@genLﬂhé%kﬁfﬁéx%bgen@@lﬁ})b%i@trﬁ%b@ﬁwBQ of

genes from several individuals can be perfornmed to confirmthe presence of

a nutation aAd tepeaiedadmigistratiomefithesedrieskingomrgrany nir hieyasuffigienti ssue

Typung
)

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 a B7-4
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.



7
25 The B7-4 sequences of the present invention can also be used to idém‘}“’%&/m“
i ndi vi dual sworianusssnut e bi ol ogi cal sanples. The United Stat ??Tmslu}/;s 56y) for
exanple, is considering the use of restriction fragment |ength polynorphi sm
(RFLP) for identification of its personnel ..gbn this technique, an
i ndi vidual's genomc DNA is digested with one or nore restriction enzynes,

and probed on a Sout t i i bands f.or identification.
‘this method does nojt‘}%;élﬂﬁ‘i?Elecr9 Off&)g?n%%l ﬁ}eglgg@?%ﬂetag?ﬁ?rﬂ Rt TSsee greanisgsptanys

whi ch can be | asjegticnwrt GMED canw besdsedsedd, usiilehligal BASels & ajrgﬁlrémctiivg@#éfﬁﬁacy ’
3 MAR 2004 I\ko.u? i,,0 -79 PcTomsonz3zw, difficult. The sequences o €
present i nvent i"BAYRARS- (Besuse B4 palypentidendipplonamimer deat @nkanatRii Rrdsd gl hed

in US. Patent ;5 i r rnore. £ he sequences, of the present
i nvention can thﬁez%g%?é?h& g\?f‘{dge]ﬁﬁﬁnsgﬁapg‘#%g??\? OFLIPEAIF Y dRerein §H>Vd@8 vserpfnes

the actual Uaseedpynivasmpphill FeRHRNGEotEhs B SEhEIC G ROEL] an .

i ndi vidual's genone. Thus, the B7- ??Onucl eot i dqueqwg'nggéésjgggggrrr?p@é%f’rﬁéerei n
can be used t o SpHEpardichgsnperset inplude allageneic hardbic geafrd iB'rateﬂxﬁin&xBFH&f‘c
sequences. The | ers, can then be ysed to . lify an individual's DNA
and subsequent %5“ Js%ea{c%lﬁéﬁ%teceﬁltg.m W@@e’gﬂoﬁbﬁﬁ‘?’}@gbﬂgﬁ‘(ﬁtﬁﬁ”mlgéqmmw from
i ndi vi dual s, pirapanespprestine sfd@s HROTEA4] e, YRl aue L ndi vi dual
dentifications ag ehbh indmaua onepilefdlon %ﬁéﬁﬁﬁ’(}lemsogi bt Da
sequences due t8nEhPwiet al.dicfarse.3de?89-197(1 992)2ed Trskaah at. Nerop! BSEYMead Sci

i nvention n d, ,t i ch identification sequences from
: n\éi Vi Llual gl%an?fgf‘lfjggﬁd]tli@%ﬂgﬁ6#ﬂlegig’)7ﬁﬁlaﬂ§‘EP’:%-d’lt"i"&fé"l @%@fﬂ}‘é‘%ﬁi@é’w (sehdaitledent i on

uni quel'y repr esendarondli IoMfurdlogh RaVaH Padls G6R9 I Cad2bdALLOP, ocgurs
to some degree in the coding 15 regions Sf thg‘érek’@g%%ghbge{()?é%ﬁ&a‘? ge ysedto
greater degreedstBmiing theftestiphijoeksng fmetionl af ai B7-dpblypestiit ik hab calthe! i ¢
vari ation bet i.ndi vi humans occurs with a frequency of about once
per each 500 \ngg\;eééd gyhgt)i’%{g'ﬁeeas%equences descri bed herein can, to sone
degree, be used as BlakapdaBY4g@apestideMah&nDNG §1 Qm &Y, dadiyi dual be
conpar ed fgr identifjcation pur pos#gg Becaugi[a)é\‘gr’egt er@f{rjlau&r%ggés/h%\%‘{ngagéﬂ
pol ynor phi Srs  BY¥PEPUdR agthty dormerdn dombinategi witls 2 pEgtiderhasing BN C @8vafy&nd/or

necessary to di i i adivi.dual s, The .r noncodi ng sequences of SEQ I D
NO | or % canb Ié%ﬁ%?‘%ﬁ%k?’p?g%‘l ‘g 8% plsp SE”FF&WBE"&T él“g?faleﬁ%( EREt i on wi t h

a panel of permapisriane dischs@0Matyi asimmAk aRoRRE arY iHel ek m;gag;‘agd g‘ghese

anplified sequen.ce.of%ll,PO Paﬁes. | f predicted coding sequenc d a
mor e appr opri ate VAUMLEY T 6¢!ISIhatAs Easthie agaigstiself aissusdind mdhictl prodberetthé i cat i on
woul d be 500- 2pR80cticdDflcl1oRiRansh : s from B7-4 nucl eotide
sequences descri bedf herglhn I's usegﬂ{)%ﬁlggcﬂggﬁéﬁ %lvggﬁ]ntﬁaB@h?lﬂéﬁpf)é’iﬁ@%?%ﬁ

dat abase f@P aRrevertingithuiadtivatitrosEawsaeativeAgeNs ma¢ addubebdlinhiBat 98dad 0
identify tissu%ey fromt ing the unique identification

o5 IO bt dusl e pg nE e
gbase, posiViVe TdenfTYPEE P! s1aseme “hishiNadurapimplatomef Beelidad, can be
e o P g oA AR B2 Pl oA SR iR 8-
cell activation and prevent production of autoantibodies or T cell-derived 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/Ipr/lpr mice or NZB

30  hybrid mice, murine autoimmune collagen arthritis, diabetes mellitus in NOD mice and
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forensic biol®gyissforensic biology is a scientific field en'g,lcqydsq‘%gepetl c
typi ng of biological evidence found at a crinme scene as a neans {'or
positively identifying, for exanple, a perpelrator 5 of a crine. To make
such an identification, PCR technol ogy can be used to anplify DNA sequences
sanp] es such as tissues, e.g., hair or

taken from Veryps olo i cal
skin, or body iP |m%§ a”éjl %?Wéﬂme%‘éﬁ ’i”%t“heﬁfa %‘éﬁ‘élﬁseﬁd’@n&Cb.tFmdwemal scene.
The arrpl ified sm@m@pﬁgyénhﬁ?ssbﬁg&%gbgl 83?’3 4§I§%§9a t her eby al | owi ng

identification of the ori 10 The sequences of

the present |nvent| ofhchE Debodetbspcons@atbsle anagy ndGLEQL e.g.
PCR priners, tar q3?dpto specific I}iom in l?hg &E%‘mn bﬁ@]f&’éﬂ ﬁ@gﬁm%d

enhance the rel{igbi SP’OBPfﬁNADWh%@éF drgigem Fidyce¢ B el mtuatmmn&ylbyusd‘folr

sequence tnat 1 OARARRANELn ik SRR Glere) AP aetaig feesiEnsonen iphkeratiove,
actual base seqafesrB’B4lpchtexm[T§IchQBapré;thfé€haU 74 By p%ﬁ/p'eﬁt? dchivEAbLe0,85 an

accurate alternative to patterns fornmed by restrictioh enzynme genéer Hfed
fragments. Seq Lféﬁt%%a“toar"gét agthes Brimmb@hymtgamlggn,mush as B71dafrtB%ml cah by

appropriate for reate nunber. ol yn hi sms occur in the
noncodi ng r egi onirnhétete%ﬁa %@éﬁsélh Bogpp E‘ﬁéﬁﬁﬂ&% tFCE@ll e\?ﬁ@lﬁ%ﬁpgnsﬁmmg this
techni que. Exanht esbj@t. nﬂahwwbﬁgw%sthﬁ@@ﬁ&{ &T]@a}sqﬁgy §J‘§cc$% npel eoti de
sequences or portions thereof 20 having a | engt east 20" atéyes

preferably H |¥peraw alssgss in TonjuRTiod withcippripridee Memmnnaes]egleﬁng@ed

hereln can furt r ovi de, pol nucleotlde reagents

| abel'ed or | abeF&%f)gserﬁ]g%%%gy ﬁ(})\ﬂ\q’gﬁr ¢l igdafiee dependingen @ﬁm%PEenﬁamﬂthﬁ situ
hybri di zati on taﬂeigahwmet@ntﬂmhédsnﬂmw%! bh fndst &Gy FEoPhl’ls bRLN, Ui ssue.
This can be very useful in cases where a forensic patho i's p’resent ed

with a 25 tissysayde %Rﬁ@%ﬁomﬁ@i?ﬁcelﬂ)awélaged@ﬂle@ctesﬁ?nsés kmr:ﬂl;esr can be used

d f | f ashi
E(r)\e!see:]te:aggn{ ;%?H@:M?:Xn%g?gko o rrer’é"sgr?tb%'} ‘gf[)agén%‘i?ﬁg%’efo r%%'l%r@éhafl !sgtrjle

cul ture forlxontam mﬂt:bmmn(olfTe;elISﬁtli\%ﬁant}QBu H biBclRgE PQQ@ 4L
different types of cells in a culture) SOé %/AR 2004 {'/rlrt%&)%}%fgg@ 81

_ G Predicti vé‘lsl%’&"@i’ﬂ'éamIﬂGT?RSUSqa)UI)"lZBle(lfem@Smféfs@ﬂls i Fov exdriype, iakiso
por 11, 1, Dt - P B85

pr ognostl C assays and nonitorin Inc

(predictive) patipasies. Bd)ocﬂmgraemy4tfnm‘bnaau1umwdvtbdu@bvernémlayb@atr&;%hﬂ ¥ am
Accordi ngly, oneﬁ%ah%pectl of the res invention relates to diagnostic

assays for deté 187215 ths copise A éHa$0F" Higitian, i rea ais%bqﬁ%s’shl@m tdschmbé I
as B7-4 actiwi tfynctioR ortﬂeorﬁsx%ﬁaﬂ ofod 1%&!09%9%&%'}]5?@”%?4 &ﬁthf%?u %ﬂan gr dp7.1.

serum cells, tissue) to thereby det'erm ne
‘afflicted with a di $eddpeegmatidnaodinieupe Besfosseat ri sk of devel oping a
?In\s;ce)r f[jie(r)n Zf:gc' at e?lp"‘égu?at%%%?%@lympﬁocyte urggg n%%or?,rasicntméa\;lls to?{upr;rghu?ating
immune responses, may also be useful in therapy. Upregnlation 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- polypéptidc, ina

multi-valent form, to stimulate T cell activity through the costimulation pathway would



10 provides for prognostic (or predictive) assays for determning mhet%ér
an individual is at risk of developing a disorder associated with B7-4
protein, nwolwilgssaci d expression or activity. For exanple, PROtEIYBRY in a
B7-4 gene can be assayed in a biological sanple. Such assays can be used
for prognostic or predictive purpose to théggby prophylactically treat an
i ndividual prior to the onset of a disorder characterized by or associ ated
with 15 B7-4 pihat bk therapeclielly vaefutlinestpatessivereromoactapidi aryhorawgit Hearanes péct

f the i ti t ai t noni_t ori he infl of . g.,
AR A MRS T NN M TN R N,
These and ot heg, . a ent'swﬁfc% cgge%%é pli i-l'ﬁerftgf)fu%?erBﬁl-g}{%yplgbt%etJ}%oifxﬂ}“aﬂ% 3)3)

stic ary met ho h

sections. 20 1.hl 5%]% says An exenp or detecting the

presence or abgeRGRpAde Biih4 pepiietiadingrBRuat®viey ani/et & pepaddhaligoBealacsenpise
invol ves obtaining a biological sanple froma test subject and contacting
the bi ol ogi 6al delmepadetopically @ the slipy Htiadsitionn SYT@RK \iahaibgaseouch at wélueng: 1By - 4

rotein or nucleic aci e, g., NMRNA, . Qmi,C. t - =
Br ot ein such tﬁ%{m‘PHéOEdr é’%de%%pl?ﬁlmé%%%% ng}“r%@zby ntﬁéél%derﬁ g&grgﬁcc?]] &ZSt’zi}neLtgaet%?'ed
in the biologi %}]Tls%qrp)iyﬁ,phgc)ﬁé elpleneshseanndiiyf or detecting B7-4 nRNA or

genonmc DNA is a | abel ed nucleic acid probe capable of hybridizing to B7-4
NRNA or genomi ¢ DNAAlEmetinelg] anticvisad inimyne trspensss by be erhasgehip|ad ingckdman

B7-4 nucleic acid, such as the nugcleigc acid of SEQ I.D 1 .3...0r .3 .
portion ther EOP?U%EH re8ovne glcfg%ﬁﬁ'@ltgco]?aﬁﬁgt’gf’srgf’ QFJén IFQ rlrﬁeﬂéff' ‘368 Vgg‘,wrfbo,
250 or 500 Irﬁuchﬁt@%éndﬁﬂsédmli’@{'ﬁih@r es§m§fai5ri-egatepm @loae bf incaibyndnphnith e
2. 3 MAR 200. WOT)1/1-1~al> -82 PCT/US~11)/232~6 under stringent :
condi'ti ons to BeptderiaNingdd7-geeiivitycanbieaa peptider haying BB acthyibn o logetheywith pn

t he di agnostic assays qf the inventlon_ar. crib L e, I red
agent for det eéi‘i“H@‘B'??a"’bP@% %‘i]‘f\bﬁf Ebﬁpegh?? gag‘g’}e %'dgg%‘%";‘g{"&b}”ﬁ’a?ﬁg{"f‘% B7- 4
protein, prefehathy Bm] a&ivigedi/ont b@ptﬂiedﬁfli@Ftht activlyghnd Rittiddocdhgshedan be
5 polyclonal, or nore preferably, nonoclonal. An intact antibody, or a

fragnent t her eofirq ectiyatedfTagslle e thetpayiont. ddethss meshod of tRancgANuA: [ragune
wth regar o the probe ant i.hod 18 ] - i: le;
ool | o0 o1 nebiEof i chs AONe Yl RN Fightn SRpEBARR ke
det ect abl e substringelet@le h@dpigahgeptiie Bavingdhe yctivisy wfd B lyasphioogieragtiger asbel i ng

of the probe or antibody by reactivity with another re that is 10
directly | abel agscribedhsieinssush tha e el emﬁéﬁﬁﬁg aimﬂ%&zgﬂ'éé’?‘ﬁ?ﬁ 0&‘%?

i tib ' : ) : .
g:lld[nla;% e?in nb glﬁjs%éfgwgrqg%gg%[c?Eﬁeﬁl?%x{sféﬁsegggl# Sifb SREINGRT Yhahirdhade 120 uld
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that it can be detected with
fluorescently |rbebechpableeftaiedng a cdhisntlaom $iphaltagnd therebarmptiwte,iTscells in
intended to_include tissues, cells and biological fluids isolated froma
subj ect as?®el¥v&s tissues, cells and fluids present within a subject.

That, is, the 15 det eghhERiRPIRRAE oPB 1y MBhdcHieattibens Hayalbebeised prdphgricaedly
B7-4 \wWRNA, protein, or genomc DNA in a biological sanple in vitro as well

as in vivo. Forinexaciptssgainst varionopatbegens. qowsufir aghinste patheeesf e B72 XirpRiqauld

i ncl ude Northern hybridi zati.ons and in._situ hybridi i N PAVIR N
techni ques for PePER¢EdY \GFCIRAINE %‘ﬂb? é‘i’% Pf?%lﬁﬁ“ua engevr\é@%reg@tﬂﬂﬁlraﬁ?bcifo\% Sf4 B7-4

I munosor bent  assaysidEhd SASPpropAhed RAuvakl, o4 IS ROPIDESiph tvadtbioRBic Bk ades
i mmunof | uorescencé. In vitro techniques for detection of BZ-écqugenon‘i c .DNA
i ncl ude | ) 2Sougéres fortholdr a gathegenisrantigemuandifereptfe hayipg revetivibeefs fliéenpesn:

et oot o Of 7L, BB e PSE LB SR bl
radi oactive mar Kol oS erd) hRREAERd aAtc1¢ie @l intdledule ancoding a B7-4 polypeptide as
described herein, can be used for vaccination. DNA vaccines can be administered by 2
variety of means, for example, by injection (e.g., intramuscular, intradermal, 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



subj ect can be detected by standard imagi ng techniques. 25 In one 23 MAR 2004
enbodi ment, the biological sanple contains protein nolecules fromthe test
subj ect. AMQYHEfIvel y, the biol ogi cal sanple can contain nRNAUSBLES es
fromthe test subject or genom c DNA nol ecules fromthe test subject. A
preferred biological sanple is a serum sanpb®-isol ated by conventi onal

means froma subject. 1n another embodinent, the methods further involve
obtai ning a coHks 80albigwlkoyi B@Pecﬁﬁcﬂp|4@:3W?P%l@erﬁélWebQ'DNWQ/h&%es c&PB¢ acting
the control sanmpl’'e with a conpound or agent capabl e of detecting B7-4
protei n, nRNA, adminggeredrby nBNAgvasive mean? BorNSEMBROAundOr 1ipid- forhbhted DISA can
PCT/USI I ()/2325G that the presence of B7-4 protejn, nRNA o enom c S
detected in theeBfloesg t@é’l‘g%éﬁ’r‘fﬂt%ﬁy S?ﬁﬁ‘éf“c%rﬁf&?tﬁ&ﬁ'sf‘ﬁ'gerﬁf"e%eh%)%’%‘?a‘@ﬁ g\lﬁra‘
protein, mRNA gr; QeNOFHN ANBLBbehN G906 LE! NSRIRLE it B[\

B7-4 protein' ,QWoﬁmgeno% C%BPI\tIA |9n tr{e t est sarrp"?,)'ﬂtla.(b‘%é ?ﬁg@{)n\?ﬁ‘%lﬁ%ﬁé al so
enconpasses 5ki tricrbonganieine can bgudet dompdetiseryae nuicoBal-sdrfhdesaShicalodgetadhl 1985l e.
For exanple, the kit _can conprise a |abel ed conpound or agent. capabl e of
det ecti ng B7- 45¢Feee? fP&1). nRNA i n a bi ol ogi cal sanple; neans for

determ ning the ano - B7-A dh 3 : TRANS . ri h
anount of B7-4 in tﬁg&ggér% eoﬁl%ﬂ4§g§,tpgﬁl§agr\g'.th%gs corrpoﬂ{?ggl%ér: agenef(glgg]tﬁ’ %e
packaged i'n a 34 gulistabidaocodtpdstaB7-4 B@]yE%étid‘e%dMchﬂéss‘IQJHNéi_nS&o(ei_n and 532
instructions for using the kit to detect B7-4 protein or nucleic acid. 2.
Prognosti ¢ AssaygoFiebulin mghekspiresulién hatatide o eytbbtic kdd&h h celiarndypreiés nor e
be utilized, to.identi 15 subj ect s havin r at.risk of deyel opin

di sease or 8 SBPEEP A TEm LHHIOrn PABE PR F uPich el BunfEHe bR Py
For exanpl e, t Repa%sis BY hiephisis U, BedeiRen At Dirus UgtonrgalobfuRiavedimy.di agnosti c
assays or the follow ng assays, can be utilized to identify a subject

havi ng or at rtuberaxfostienalangiang sehidosooriass. associ ated with B7-4 protein,
nucl ei c acid expression.or actiwity. Thus, the present i-mvention provides a
method for i dentifylhe 4 saPaehanderelintion chgprarsdnan ey BN TrbRatamiesn
B7-4 expr essi ofurRfioR aialy \be tugefuhinwhd mdudidnestitumanhBuhisy. obirabmeds {d @ Maftoma,
subj ect and B7-4 protein or nucleic acid (e.qg., nMRNA, genomc DNA) is

det ect ed, wWRer 8ickanoms. mpbemaelepkenpz. neupbdasiema.sarcinpEait@ngfested yith a nucleic

di agnostic for | ' 3 S j [

di sor der assocfigifj ggp%%t?%atg%\g Er}genl?i é%ﬂééé]x%gjgofsesaggﬁﬁgtgpégg? ia\% Pﬁ?&qgésﬂgéﬁe
herein, a "testusargpeeictatrnce ihohasubfechi ildegireiathexaitipt eellodzihdienadstdtednoa
subj ect of interest. For exanple, a test sa n.be a biological fluid

I
(e.g., serum, CERFE$s %%ﬂﬁﬂl%%ﬂoarofﬁ@gwepﬁ%ﬁ%(ﬁngpreﬁiﬁg,Bl-HeBbf*bg%seﬁﬁreplgs@wg

described her eicpCaRaiRg HS8G faRefehs bEIAEANES BESivAwWiHRL &G breSa8h P 1or
adm ni stered an agent (e.g., an agoni st, antagonist, peptidom netic,

protein, peti dgsctmgaheexpressios,of gil-4 polypepideaonsy oninlrenjudviergwihageptadee) 30
2. o ke CoRES ka7 AU AL ST iR
whet Her a subj gkd p#iht B9esult in expression of the peptides on the surface of the transfected cell.

Alternatively, 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 a 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 I or MHC class Il molecules, or which fail

10 express sufficient amounts of MHC class I 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 9 microglobulin protein or an



Z 3 MAR 2004 wO I | 1 / 14556 -84 PCT/USUl11l/232ah effectively treated \%/ith\R 2004
an agent for a disorder associated with aberrant B7-4 expression or
activity i WOM/HAa test sanple is obtained and B7-4 prot eiiTérSEE eI ¢
acid expression or activity is detected (e.g., wherein the abundance of
B7-4 protein or nucleic acid expression or-é&gtivity is diagnostic for a
subj ect that can be adm nistered the agent to 5 treat a disorder associ ated
wi t h aberrant i ; iy . LV j.oNn
Ca 1 al 50 bo uom ¢ E R R pRAiaR 1 MHLC ) B aiRo Gl b Mt S BBkSE
det ermi ni ng i f MHGubjsebor MHGclabel]l prdieinecn gerell ssrfak. Explesdion ofthdiapstpiedte
associated with the Br-4 gene. In preferred enbodi ments, the nmethods

i ncl ude det ect Fiags ! erelass ddvifiCeingrongclian pith mpepledeshayingdbe aqtivitypf éfence or
absence of a g i terati C a i.zed by-at. | east ,one of an
alteration afféc éhr?gytt%%g@éeﬁlte(ee%f’iﬁlbﬁﬁg’ %téﬁlméiﬁg%s | heehmeatpd IMADE FesPonst
the ni s- expsessgfikt te tkdnefeBiéd4ubeneesll. FOticRXIATRIgRne EntoBing @RQhiisendd ERkREd ONS
can be detected by ascertaining the existence of at |east one of | ) a

del etion of oné’htﬁ?{\ tienke expresseen ¢ lamsMti(osinss | Bassacigted protel, saph agdetinvanamf one

or nore nucl eot, des_to B7-4 ne:, 3), a stituti f pne or nore
nucl eoti des of E%”B‘f?ﬁalgsgrt{%,c O‘Ira’%?e édaw%kh?gﬁgbgfﬂﬁgthgea r'gﬁﬁg'mlfJed? PEOTROFE 4
gene; 5) an al pesahth dffturhbeadsSiigted ahti@niBRSEAGR R sJet AR MRty of a B7-4

gene, 6) aberrant nodification of a B7-4 gene, such as of the net K'yl ation
pattern of theEyemenercofdijAl by)B1 hegapiveswrioeusfor sekolms le¢rdshopmao spiuce Tregl!

P2 LT O 1, RS R R Bl oS Pac b
i nappropriate oSt EREha inafRk (28eT0dick hic @I]E9bQﬁCQII 78 16%3-_4 10PI RvRisEhd, AE.

descri bed herein, there are a |arge nunber of assay Techniques known in the
an whi ch can bandi4Bison.drP.db3B0 15rirgcea? 19 B68 -3 dh BaskaraS.BR-all (§89D.Proc. pYasf deaded
bi ol ogi cal sanp).e,d LSSUE~O0r serum sa i spl at.ed by conventi onal
meara from a rST:g%j %Qit% 6 gégéﬁ) grh(‘:lg’rt F AU ;T;}L}Jéeg%eﬁrgwg‘g’atfﬁ'%@P?%Ieﬁponse na
enbodi ments, deirgadt subjecOmal Ibe safficidnatd GRrdomealimes spdaficisRraike th RO subject.
probe/prinmer.in a polynmerase chain reaction (PCR) (see, e.g.) U S Patent
Nos. 4,683,151 95 anlp #@ofgsembogdiment@ftiguilaiery Rom plywesyr nracE 7POpertides (¢.2.,

alternatively, .| j j { i € - .an_ et
2 (688 s SlaRsh PTRUPRYBRE! Ak Aleieh R LB Gufpansh BRI
Acad Sci. USA edstidfilatBfy4)jgnat toeT kelldiarorder tovhidede andintutmer panh thiculsamg chis@fes|
for detecting point rmtati%gs in the B7-4 -gene (see Abravaya 30 et al. ( |
99S) Nucleic A Ay e e Wi a3the P8 632) . This nethod can include the steps of
col lecting a sanpl ey Dfeiafbihsr Jnﬂ%irﬂer&%k?%ducﬁo%%@n'i&gbi ltGigofLhe.a( €. .,
genomic, NnRNA 2 3 MAR 2004 Vi~O | 1171 ass( - 8S _ PCI/USi11)/232s1~ or
bot h) fr om20hempddchuks aah bt hiwtadpk g,, usiopaEtEnseR N Aginmuddred cpagldtesheripbreuni t h

one.or nore priners which specificall bridize to.a Bi-4 gene, under
condi(lti ons sucﬁeSP?f};ffWE%?’Iapr%at"? 8h° ‘ém%‘)‘g 1 PF PEG ”8‘&“’()‘5’%‘39%7?%%?9?% (if
present) ocCcur soldlfks B9aeEhbNE:I 28 HRIANERSn OFde? RSBRGEsentidlmdFRhmbAigAat i on
product, or detecting the size of the 5 anplification product and conparing
the length to a conirabpestigsimebodimentsT aeltsi ar¢ phiriedd frhmta SRORcharg/ atuteCRx may
be, desirable to use as preljmnary anplification, step i njunct.jon
with any of tne peERune e eulstpB Rt B nad e 3R ab e BUS HehEl

Al ternativesamplmiiifeted @a SREROAT ceNCiaadR siimlatedSeprifaawt i SUHERE For
replication (Guatelli, J:C et al., (1990) Proc. Natl. Acad Sci. USA

87: 1874- 1878) , cxaapiscarpydingrierhelD celig primarnedivmatioy sigashapdashstinmilytonesignsl,. |

1989) P . Natl., Acad i A 86.1 17 177 Bet a, Repl,i ,
(Lioardi - OF w2 isleSAtn Pl Vanotetoma &R 1y widbing At S oo Baus REFmvlass o
acid anplifi capi@iferdBEMNOTT c1B] [ PIRIBOdIHE deleRE hie@RteEd LR Siva8RBddrdih @b the

mol ecul es using techniques well known to those of skill in the art. These
det ecti on schemesshakdesershedan BCTyA pdishidn Nor WOHRA/ 2436 ¢ The postimulaletyendeads d

I I [ h, | I I t o I | -
R R L R I o
identified by alterations in restriction enzyne cl eavage patterns. For
exanpl e,
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is i i fi i l1y), digested V\thr{"1
|l e and control DNA is isolated, anplified (optiona (
zﬁgpor mor e WS HEet i oln endonﬁcl ea_seséngngornr):?ggnt D: ;apg'; gn?ecé(?‘?sﬁ)%%g%nent
determ ned by gel 20 el ectrophoresis par ed. ( _
| ength sizes between sanple and control DNA bﬁ_gl:c_cat re;Sbglth ?rgso?:elen ]Egre
sanpl e DNA. Mreover, the use of sequence pegl dl c0 scorg es (see, or esence
crample, s Fatent Blosemalifriiohocat B8, 580 b o (o the bresen
of specific nutationsS by ueveropne o165 : e Sosimagtos
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In general, th n technjique of "ms . _ r 0\
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: i 0 identi kisgivdtich @by pheestupd BYuSHEND F3Se i:e(,:gnw\!'JroT
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[ to b I I . _ _
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hybrids treat egiven tha pRmbrlbG1vaasesib i & Al . dijge the misma
r)e/gi ons. In ot ﬁler enbp§di ments, el t%er W or f\lﬂ?%\ﬁé‘a’ﬁ 8%t pardpe
treated with notbegiven the costimulatory signal. After washing and resting the T cells, the cells

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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m smat ched regi ons. After digestion of the msmatched regions, the
resulting material is then 2 3 MAR 2004 WO t)1/1.t5;G _87_ '

PCTI USf (\lplf1A2325t) separated by size on denaturing pol yaecylwsm/ersgel s to
determ ne the site of nmutation. See, for exanple, Cotton et al. (1988)
Proc. Natl Acad Sci LI SA 85:4397; Saleelm®.et al. ( 1992) Methods Enrynol.
217:286-295. In a preferred enbodi nent, the control DNA or RNA can be

| abel ed for tection, .5 ln st.ill . [Tty eTofe t ! | eavage
reaction errtf)l %ﬁggbnn‘éw%%n %’?uéﬁ %?Jétkv é‘?‘ggatg?ﬁtét recglggipgely #E%XPC%@E%ESS% pairs
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from sanpl esiteimnoigiel diseagasr Fox exammde, onpeoyid edmenstghaBdf4 Hocking feaginéaves A at

G A m smatches, and. t he thym di ne DNA cosylase 10 from HeLa cells cl eaves
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According to an exenplary enbodi nent, a probe based on a B7-4 sequence,
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product from a t@sidaifficstain of Maleciles which nflueped Edstmpulation DNA ni smat ch
repair enzynme, and the cl.eava roducts, .if any, .can. be d cted from
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wi Il be used to identify mutations in B7-4 genes. )or exanple, Single
strand conf diseover avygp ehgeforep mdenu{eSSORb arendielatere df tasticelatary lgahd er ences

in electrophoretic bi)it t ween . mut ant d,w.ld type nucleic acids

(Ot a0 BPRie s54RT hmyatadi enins e Jofo e SotgR S, 85 o,
Cotton (1993), M ar iABRe ' aRMavind WLaciiGRP 8 ad Tech
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nucl ei ¢ aci teleaile] cdadd Hensedue et¢nufydmaletweosstd which Biighk hinds anfifne vdedonddnty

truct . si ngl.e- st randed | ei ¢ .aci i i ~,
The resul t | HECERL T HURe R eprapraf are BT Ty £y CORRLT BA R TEOSTC T on
of even a SiHuHdRid¥AER i£HABUecell RS NA @iPask £ BRE SbedBhohecdudd B B5dd o6

detected with | abel ed probes. 'The sensitivity of the assay may be enhanced
by usi ndSRN#leptifiraelecylpawhipluayterferp wighiiptraceRelas sigosmartyroggh thetlugedsi s nore
sensitive t > e ' . r r ' viof | ect
rethod uti | IR HERSR s AR ERE Rk doPuRENE! L e GORBRLTE o nblE =it

het er odupl eyrolfdrewat &8l/@ryidkéneasdgtion{yet WarBe®d not palvestbisdingord Be-4nobi ity
(Keen et al. 1991 ) Trends Cenet 7:5). 30 In yet another enbodi nent the
novenent of glstto dts ligand). Fppexapipdg tisrrosnonnd sy glamepna s aebgeilsebont ai ni ng
a gradient : {eqd i t U 3; Q04 ~rp
Pt Ui 11 >1 33 e A e DR P LA Sy o ARE et © (1
985) Nat2dr e CBI283CA9A) patihay. DisEfores ausfidesnirdvellnit igoklof pathatayss s, DNA

Wil | i fi i nsure. th i n o . o
) be mdlxnvo?vqedtir? costi?rlljula%gn. %olect:u]gso\%%ch Pntlerfere with intracellular signaling via the

CD28/CTLA4 pathway may be effective as immunosuppressive agents in vivo (similar

10 the effects of cyclosporine A).

25 D. Identification 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



conpletely denature, for exanple by adding a GC clanp of approxinatelyzi(gm2004
by of high-nelting GCG-rich DNA by PCR In a further enbodinent, a
tenperature gradient is 5 used in place of a denaturing gradient to
identif%«p$ﬁﬁgapnces in the mobility of control and sangplg, N {zRpsenbaum
and Rei ssher { 1987) Bi ophys Chem 265: 12753). Exanpl es of other techniques
for detecting point nutations include, ldgt-are not wlimted to, selective
ol i gonucl eoti de hybridi zation, selective anplification, or selective prinmer
ext ensi on. X 0l i i fold! e | ich
The 0 known BiicE: RERRd B AOTHL RN e bl Rt £ By BBEE AN BRe 4, "D
under condi pfegtre Whthemplesutd obidlindickie dat dre rooleyule inhibipanfraetiulansigisld. s
found (Sai ki et al. ( 1986} Nature 324:163); Saiki et al. (1989) Proc. Natl
Acad. Sci UBRIgsie2dush umagiHatgB7ed pOlXRRPETE £EPTEFSI Uil Bt ine§asst o

hybridi zed to_ PCR,anplified.tar P I i diffe : i ons
then the- ol IS RERek stiyhe, Aftomind i ATBEL nilledile OB bR 072
hybri di zegd BWWpdlﬂﬁspkiael chribO@dterbNfed bl deaicting emilly BakIngR W ASP@as fiding a

no

anplification technol ogy which depends on sel ective PCR anplification may
be used in pmbeofidtiioventionhFohexample anell Whicbraxprasses-a By mabirepidedes besed as

i f i fi i i cat,i | th tati ol i ti
Phe conter PR P AU e 4 SR teimia st 1 Ineser oo Hnens 'oh* dlFYer ent o
20 hybri di zadveRR tHe@ell @8 1etled Bl 5120438 chNdGb &ueh A NIAhEA Ty bAdizAfb3 ndY48) or

at the extrene 3' end of one priner where, under appropriate conditions,

ni smat ch canr gameveetnnal dot hieidf oeRBa oy tsal poby (AXDRNSisosingRrBE4 sBIN Aeprobe .

1993) Tiblech 1 1:238). |.n addition, it .be desi; able.to j d
Cover r s PR v Bl B0t SR heTREBGp B8Rk BBl Grdgybravce @
cl eavage- bapegpelfide Ghdydit (sehsS BRFipaiticlly #r.eithéPI@palBling &aldwnPéabgisg6: 1 ) .

It is anticipated 25 that in certain enbodinents anplification may also be
per f or med u&nmgnegponsgaalend oringapbnqiosarittospl piBea blasying|or gomulatipg rrageni@t | .

Acad. Sci USA 88: 1 89), ln such.cases,. | [ il cur . i f there
is a perfecf%é HE'?I cea? ”%cﬁ%cuge WE’ﬁg'%]fab’FSﬁép?’esggﬁe8ﬁ§?1}geco%cﬁ?en%°r”?lﬁ QL%GSdsi ble to
detect the pRERAGAHhAIBA4BIRMKgTEdgakt foNinkhufosspeesdivepibé®es.bdigeales ng f or
t he presence or absence of anplification. 2 3 MAR 2004 V1'O (11/1.1;;()

-89 PCT/15S1 vhichpande teprad inshavhgse-dessob¢dasdarsanebde exgkipes ek poilmedINFor
exanpl e, by utinl i ziNggr C l.agnostic kits conprising at |east one
pr obe nucl eilg lz'gttll‘di%%@n@%%%’cﬁ;&g%aﬂgﬁ?gdescri bed herein, which may be
conveniently used, e.g.) in clinical settings to diagnose patients
exhibiting synptons or fanmily history of a disease or illness involving a
B7-4 S gene. Fur Eher nOFEENIARWNSENS] type or tissue in which B7-4 is

expressed nmay be il i i i b kd,mVI I,
A i strati on of BI S Bub s Ry MR SErEN AT AL N RaBTREAY e
i nventi o0 arfer idehifping heodathtdre, islprtidse bneat doinlongdar dgynie ¢apapépides, f or m

Cupprose T GEPHSRFA e AR A SpOREEES) WhF P Y BTy PEGRBAFH & f or m
adm ni st er od T T SR e e R e U TRe PhE! Apeuti o
effects of the Inoneembodiment, the invention provides assays for screening candidate or test

compounds which bind to or modulate the activity of a B7-4 protein or polypeptide or

25 Dbiologically 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 combinatonal 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’ library method; and synthetic library methods using affinity

chromatography selection. The biological library approach is limited to peptide



15 protein. The termsubject is intended to include living organi sns |2 MAR 2004
whi ch an i mmune response can be elicited, e.g., nmamuals. Exanpl es of

subj ects include humans, dogs, cats, mce, rats and transgenic species

t her eof woAdM st ration of an agent as descri bed herein 8253 any

phar macol ogi cal formincluding a therapeutically active anpunt of an agent

al one or in conbination with a pharmaceugpcally acceptable carrier. 20

Adm ni stration of a therapeutically active amunt of the therapeutic

conpositi on of th Edgsent fnventlgé%l s defj.ned as an amount effective, at
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according to ctors suc as t I sease ‘sta age, sex; “of the
i ndi vidual , DeRd 2t tus)abi ity of peptide to 25 elicit a desi red response in
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i nt ravenous Chemc35:26 4 &hoztial (1 998) aeienas, 261 HRA e@irmﬂ etal. éf@ééﬂn&tw Crer3 MAR

i ni st 1 at PAn A G e ENa! POl SRt el pucka el e et e i

conmpound mayGaliep e0at @994 YU admRERal37i1Q3pr ot ect the corrpound fromthe
acti. on of enzymes, acids and ot her natural conditions which may inactivate
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in an appropriate carrier, diluent or adjuvant, co-adnministered with enzyme
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Adj uvant is use de<t” §ense iy |

conpound Ssu¢@wata étral. msm) ®roc. Alirlu add. Sccmtearmléatseﬂ (Feic(199I N I vsleBiol.
resorcinols, E surfactants such as pol yoxyet hyl ene ol eyl ether and
nhexadecyl 38 3@11%5 d@Fh‘EﬁP’a Enzyme i nhibitors include pancreatic trypS| n

i nhi bitor, diisopyapothdetioarias F%glfra{us% (;PEER)-vand a%srag%wn LSm% c9&§8

i ncl ude vvater-ln oil-1n 15 water ions as wel nvetlona

| i posones ( Sekexmesingad BY- 4(ta12@t84¢ledulhleug 08 Biitidgand o2 Mtracdihgardatera¢r conpound

may al so be adm tered parenteral gxﬁgraﬁi ntra eri togeall Di spersi ons can
I

al so be pr eﬁ%‘gecd’?% ﬁm@?m lepn sybsteie &Y ﬁ?}f’ deteaniningthretittr s

t her eof ZNd thdkeQidopobidR MO8 Y. it boms;i LR uﬁta@ﬁa@ﬁoﬁﬂg B@Sﬁargehese
preparations 20 nay contain a preservative to prevent the growth of

m cr.oor gani SwyecuihPerameininigdbd akibiypdshe fegrompoinditolneodubate thejaetiviapbiea use
terile ponddrs P SRSl hs SRR S e To R dr el Bineithe Pifibetan o
sol utions OrthtdB$-lZ$Qj’rSleﬁno bird ok itaseswith hﬁ B7 4 target molecule or its ligand.
Determining the ability of the B7-4 protein to bind to or interact with a ligand of 2 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 Jabeled with 125, 353, 14C, or 3H, either directly
30  orindirectly, and the radioisotope detected by direct counting of radioemmission or by

scintillation counting. Alternatively, B7-4 molecules can be enzymatically labeled with,



conposition nust be sterile and nust be fluid to the extent that easy 2.5 MAR 2004
syringability exists. 25 It nust be stable under the conditions of

manuf act ure and storage and nmust be preserved agai nst the contam nating

action @fo MmyGeQorgani sme such as bacteria and fungi. Thecgalshiesgan be a

sol vent or dispersion nmedi um containing, for exanple, water, ethanol,

pol yol (for exanple, glycerol, propylen_e7 lycol, and Iiquid polyetheyl ene
glycol, and the like), and suitable m xtures thereof. The proper fluidity

can be mai nt.ai ned, fﬁr exanpl e, 30 by the use of a coating such as

3 ‘ :
| ecithin, bYPTt¥eMRlE ReTsrrafisRPgexidnss: plkalinerrigsphistase.r duaifesase;andithe case of
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achi eved bypmaltcous anti bacterial and antifungal agents, for exanple,
par abens, chlorobutanol, phenol, asorbic acid, thinerosal, and the like. In
many cases, it wilisalse witht be seane of ghis Hueriirn tosisteaming theyehitiy offaor exanpl e,

sugars, pol mnit o orhitol, sodiumchloride.in the
conposi t rgonx%ﬁgﬁ%?rféen?ﬁ@ﬁé sS?%F rlaéth e THe é %4ég§§5faég%d?fﬂ8%ﬁlﬁ’ i“ﬂﬁ@“b‘gﬁ be
brought aboubeliyg bhalylsdithdiniefacidies. FRTRREhHIe ONmARoRFER M el LA BLANS
absorption, for exanple, alum num nonostearate and gelatin. Sterile

i nj ect abl e d#ecithe Hueragiipnind Birepithdd Wgetimderyowihounighealebiling deithenBiti4

e.g., a B7-4 ent in~the.r i r in ropriate sol vent
\(Ni t% one or 0gﬂl%ggfég‘nlﬁ%ﬂha‘ﬁ%-owgpnﬁler\lgﬁgw{-gﬁglsagﬁgﬁ@f%pg?kgg@@g?@ég rAéqu r\éd,
foll owed byufdd Repsigth 'Thiefdphysicthétem. (e L2 0Stakhdr) i9bS B P @NTs@hBe15RAr €d by

i ncorporating the active conpound into a sterile vehicle which contains a
basi ¢ dildpemspynenbaraierneick peell exdifiesds envinonmenigusigi ahgh-adessablose

enuner at ed S f erile.powders for the preparation of
sterile inj gg‘?éﬁ?rg&gg}sgﬁ%gﬁéﬁﬁhg?’prr‘%efs & P’Es Cﬁ‘ﬁbﬁ%’d’g T&F R Bi)ﬁ%gtqséﬂ are 15
vacuum dryi nglicitet dftieciateraltivh Bewabn edmpdulidsd secepogler of the active
ingredient (e.g., peptide) plus any additional desired ingredient froma

previously steri leaprefereadembodimant.slsterminiegthe abibignof the Bied protein ttpodited i s
sui tably pr ot SGL h i el be. orally . .

i ni st er ed TFare e 73 biepHoRARN Eun bbb Al ol B e Bnbla b e it b1
20 carrilér . ofseusrget heleaila Fohaamplectit iactiityyofakeapeablot:caricah ® " | ncl udes
any and all 61) s.olgsnts, di sg rsion_medj %H coatings, antjibacterial and
anti fungal AffEAPEed Py getsehne 1adnFanebs prlluls serond pressenaeiefithe tarael (e e | i ke.
The use of 6OnfRRLe RA%rAgent 0 ' ; es is
w6l 1 known g B e R A o OB RS

i s i nconpat Rpprepmite hulistrate adettécting denpduenidn ofis eepbhier geof (domRbirtghetatdeer apeut i ¢
conposi tions Si S_cont er]gtl atﬁd. Suﬁgrl em?n’.gl%jsacti ve. conpounds can al so be

i ncor por at e PRt ¢ BT EGRPBEPET SREETEY 1ﬁé’§iuéllelcyac PeRtIngedisiscable
formul atx® pafaeidres.al cHioaRPREdiEDA8et} NrAGRAZE), YNbdiedhia mz&gét-r%g@%teef ellular
adm i stration and_unifornmty of dosage. DoSage unit forma useé herei n
refers to pHpaPRsgl For edpmpleedaieromning thepbilsy ofithe Bi-4 aroyeid osbigd so Hoimterire

e | an S0y ke B R AP BB L
effect in asseacompoaid tidbBininbeulieqUieli@dstimulation in 2 proliferation assay, or by
interfering with the ability of a B7-4 polypepiide to bind to antibodies 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. In a

preferred embodiment, the assay includes contacting the B7-4 protein or biologically
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The specification for the dosage unit forns of the invention are dictated

by and directly dependent on (a) the technique characteristics of the

active qypouRg and the particular therapeutic effect toedeuaohisved, and

(b) the limtations inherent in the art of conpounding such an active
conpound for the treatnent of sensitivi 1?/21 n individuals. In one enbodi nment

of the present invention a therapeutically effective anount of i | JO 15 20
an antibody to a B?-4 projeip is admnistered to. bject. As defined

herein, a t ﬁ@rvgg)@mqnclameg)} wth@dimpya campavid %\mcgﬁm%siﬁg)' 19 fogﬁ,anéﬁsaéf fective

dosage) ran : : i.ght : Ly 1gbout
001 to 25 foriee EREREesdal huslaloh B RuE e hBE BRIy
wei ght, andofihenestrosrapgurneiieigelayt wilouB734 protell) wintdig deRrhimirg, tvgakigity & to 8
ng/ kg, 4 to 7 ng/ kg, or 5 to 6 ng/ kg body weight. The skilled artisan wll
appr eci at e thkdest cempawid pdptermcs Withy B nt pipdsie 0mABSeY Gstegdiningthe 2Bidity of
effectively,tr i i I ) [Neg! . rity of
the i sease s raBpSi S3erclafafhing et IRy M Sk Relclly BEKET )Y,

age. of thepsufhekdreofaRdomphen 6lizeases compsant . Mreover, treatment of a
subj ect w tF? a therapeutically effective amunt of an antibody can_ incl ude
a singl e treat meht anther smbpdimegiitythe aspy ispcelideceassayrin adigdfa B darpigine. 1 n a

preferred exanpl.e,.a . subject i.s treate it h.ant i bo in,the.r Q

bet ween abo)éfoq%‘idl lty § Cgbe #ﬂf’ﬁ% ﬂb%%ﬂ; ‘S\A?e%“gﬁ%gd Vg}lhegte#rorcé)%eo ru“%g “\‘E%g gﬁéf) iveen
about 1 to 1@ reRek:poRidibehadiMe pes \aphulZle bp irhiMBaksactiviy &f Hecs B4 pbdiyin

bet ween about 3 to }7) weeks, and even nore preferably for about 4, 5, or 6
weeks. 140 wior biokeies!lp eciyspastprthstiof Haielarmmeds Dstarmyeng Ssabdity of Bstteshody
used for tr t i se,. ' Ner f particul ar
roatnent. Chungue B BRE R HEE PA N n G R BBl
assays as degceichnididpehenbilinhontht B7idgrotehetoi bifd 1enB®-4akrgag@blesule ®y @ne dr ugs
or conpounds) on the expression 25 30 or activity of a B?-4 protein can be
appl i ed not °5Hieyngthodssleperibgd ggoveciorasiemyning giregl ieding PricAmbane e pbiliy,  For
exanple, th froch | f i [ y as
descri bed ot S EORTE ol B8 107 Blect BelIIE oY 18 SCERANNAPuAiER

upr egul at%e BhAolagy suchtag real-aimdBiomoidcuiar bderactionl Amdlysad (Rlv)aliplaides $bj ect s

exhi biting decreased B?-4 gene expr,ession otein levels, or downregul ated

B4 act ] vi £9 UnarekaGdaPg) A werett 7 bt 10 Sebagih (aeddr i ned by a

screeni ng a%%ﬁ% S0 ABE41€6:869.885 ~AARBERGXR! %%{"qpatq‘&h%l%%;ﬁfdr%ﬁﬁkﬁl\}ﬁ or
B?-4 acti Z 3

downr egul at e vity, can be nonitored in clinica R 2004
V1' O 01/ 1- | -biSpei)T¢ W8THdteh BPi@al tim@3vithout kabelingf any b flecinteratdmitbiets..ng

i ncreased B7; ene.expression, .protein |levels, . or .upregul at ed -
dctivity. RIS CrraTResr b par ! Phdamend St urRET I PP e R s 4
gene, angh prefuedddlan in@tiifh Feeasindvhctiony Betheenbiomyida¢ icdduied. a di sorder
can he used as a "read out" or markers of the phenot yEe of a particular
cel |/ 5 For exanpnan algrdativstemppdigagntgietarniriingatheghilityends test pempeiinddgo B7- 4,

t hat are nodul d,in cells treatment . with an nt.(e.g.. GO nd,
rug or  smaTeRer el Sl rintPaer g badle B qaSytme SR Gy 1
a screeni ng AssAY7-apralencs fiatkr RRUBIaR)h€ 8dlivire of d@TL4 {ard molbtise (etp 2SR LY
the effect of agents on a B7-4 associated disorder, for exanple, in a
clinical tri4medigied pignaldrnpiuctiep pathedy sprHPIRRADpFepaastblanke aavaity 2bthef or t he
10 | evel s¢ of i f - er Lph i ed | B7-4
associ at Z%I cﬁﬁgél%g’?&c@gsogeagﬁ%gé@%fﬁgglCél\)/gggg%ﬁlggén‘@?@epgg@g?tggg’f i.e., a
gene expr essdffebiopat dncippjopeiate ageticharieideieadindy alNprel fo@Elny dek@tbeanal ysi s or
RT- PCR, as described herein, or alternatively by measuring the_anount of
protein produced, st 2tepemppdimeet Hiscs!ftee asspy nnsdersivenisrting dB 7tgyprotein
measur 109 ' NG o QYAEAHeride hbrtiohYndlor S Blowl! dBIooBEE Shich lndthepyay. the
gene 1 S expression B’a efn can serve 'as a narker, indicative of the

physi ol ogi caprofeRSpdnHCawisshmifate] Soriatihg thea@ S mixAGE Vit @bt omipbirs,
response_state may be determ ned before, and at various points during

t r eat menBl of andristerniming e abily ehthe kst egeneund [ningernt afidrthe 8 7dhrotiment , t he

present invepilon dg{eron\q/fn(ijr?gsthg agﬁigyhgﬂhz Rt compound to interact with the B7-4 protein



moni toring the effectiveness of treatnent of .a subject with an agent (23 AR 2004
an agoni st, 20 antagonist, peptidom netic, protein, peptide, nucleic acid,
smal | nol ecule, or other drug candidate identified by the screening assays
descri bg\do pg{Jggﬁn) conprising the steps of (i) obtaining @rso023256

pre-adm ni YAt on sanple froma subject prior to admnistration of the
agent; (ii) detecting the |level of expression of a B7-4 protein, nRNA or
genom c DNA in the pre-admnistration sanple; (iii) obtaining one or nore
post -adnmi ni stration 25 sanples fro he _subject; (iv) detecting the |evel

of expressi BWWSQ&}CW{WEWCPHQUB&‘B?C StRIPIEIn torgferegtialhe RiBARP €T DNA i n t he
post - adm ni st.hat.i o AR ES 2 BYY PRa%)! the I evel of expression or
activity of ﬁoﬁgﬁgﬁﬂﬁ%% el r?, an{ég or lgg%drni c DNA in the

preadmi ni strat i oThe aetpkree wisays dfhie Preseht pivehtirare BiRbKablOfo GeREBLG sOId N t he
post admi ni stration sanple or sanples; and (H\%l ) altering the adm nistration
of the agentnder mpmbzoe-boppdiorms et prakinglee., Blof pesteinporbiologinalip seiive

adm ni straation of ..t he ent . Lrabl e.to i ncrease e expression or
act i vity ~of p%?’-o g{h(‘):.r o é?ceP{eg\%%ﬁots}s?’gi%ﬁzﬁué%?'e& the e I%\]é? 83F2Y0% je., to

i ncrease t hehehfEetnbenessusd forhe: REeM is ulld @ atde @lidfacedBrt 88286 it
adm ni stration of the agent nmay be desirable to decrease expression or

activity of nBYbs degrgbigserutilizg aiselubtiigingdees suduthal the menbrateeband domhefl

ef fectiveness of . the agent. Accordi ng.to such an enfhodi.nent, B7-4

expr essi on g’re grgfei‘?/fstnﬁgpr%mgé ﬁqggo'%igbéaﬁ“pﬁﬁcﬁqéﬁ?r}bsromﬁ?ﬂ%a%‘%”é% nglude I&hess
of an agent jonfvédierigdnts Bfchal HeneHgRicodde, akRaEMM S sRIREAALY R mEIRERRNSE. This
invention is further illustrated by the foll ow ng exanpl %s whi ch shoul d not

10 be cdist peiarpydN-metinglnepmitpdeeansy Nt metbylghicemidet Eri ¥:100aTston® and

publ i shed PRt erY gﬁgg@ q%&g&@ﬁl&ig{e?}??d&g uﬁgﬂg@%r&%ﬁé’appl ication, as well as

the Fi gures”and” gquence d herein by reference.

EXAMPLES ExanglhmidbprdpsDtiiidueaminiBa}-f-pedphide Woﬂ@tldgeﬂAP e3-piot ei n sequence
of the extracellular domain of human B7-1 was used to 15 search the public
dat abases f &polamidoprepyhdinethrpaminiak 2-bhdrouy A prorans suldenste (S 4P8PLicdds. Two
over | appi ng 2RERS 4! 1§ t,a 01 and AA399416, were

i dentified. d?ﬁ%ﬁ%@;‘ﬁ@%@&?%ﬁgﬂgé?@gﬁ?é%%gez'fu| |-length B7-4 cDNAs
from hunen acti vt etrkeaadnaasyddmandf Heabevd adsay blholis bf te ipasems f ol | ows.
A i gonucl eotides wi.th the, K segyence GCTATGGTGGTGCCGACTACAA 20 (SEQ 1D

NO: S) and A@?me%&@ﬁ@%iﬁ@@l’%@% q*iﬁ@l\ﬁ?é)mflf;%%rs?tﬁ@@'éﬂésq% were
synt hesi zed fcfi} R e MrhitN B b RBlx 8 FrodRlntom S ded RrME gg&m&?ﬁ* LERELT on using

as tenplate cDNA prepared by reverse transcription romthe spleen
of a case ofprdtehs,ias wedras toyagphomedamanionstien oBthe @akdag, BMidiyg af kitssat ed

64C 30 oo CopPedig a Bk BERen R nraRiot 4G B8 Bgitnaih aeses pAH ol ac.
Al tenpi@t e gradenceanibdbderRt of B eaRi PR Rthoshd @afbe %&%ntb@ishél&n%_aﬁwegmy

product fromthe PCR of INF-y activated Keratinocytes was purified b
agar ose gel seltabie fopgppiaiizgharedciants.2 Engnplessofisoehi vesselainchris| raicotitar platddCR

a0 OBl A U DS SRS ML R,
cycl es; provided which adds a domain that allows one or both of the proteins to be bound to a
matrix. For example, glutathione-S-transferase/ 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 1o
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
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30 68C, 5 mn, hold 4C. The biotinylated PCR product was purified on a ! 4
Nucl eospi n columm (C ontech) and used as a probe in the C onCapture cDNA
sel ection procedure (Contech). 60 ng of - SUBSTI TUTE SHEET t;2 3 |~fC§(|§I )
2004 red, biotinylated PCR pruduct was incubat 1B324, ™
1 X Rec%of)heln'?“(l 1 ug of RecA protein, 1 X ATP in a fi nall)%q-/Y\gl‘)&/rrje2 of 30 ul.
The reaction was incubated at 37 for I mn. 0.7 ~g of plasm d DNA of an
activated keratinocyte cDNA library and 0.4 pg of a human pl acen]'E al cDNA
i brary was,added and incuybation 5 c ntinued for 20 m.n. 50 ng of EcoRV
di gested | a y@mmcmg%ﬁb RRKaT1% A8 IFHDE] 8P an ALY dfle SORP XS hi
of 10% SDS @gn RO & e &r Bdded, A Gy tep?! fOx 10
m n. Protei naés%éécg\t/vas %é@%ﬁvgxéﬁy a&gﬁ { ? e[ﬁn EQE}};SLM'\/P%&!E%T% ¢
St rept avi di wsimpgaelard teobgigseswer e prei ncubat ed vvlth 5 pg of sheared sal non
sperm DNA for 10 mn and the beads captuied with a magnet, the supernatant
renoved, 10 and PHET Fehriguesslon spaabilangpralginsongpalnresgamalspbe peed ip the v

EDTA, 1 I H d ver e adde t he

reacti ong/I %%eﬁm By tslotglﬁhel'ncgn?) FeFZ¥ a‘"?gpn%"ﬁggié mF’é'rﬁSéfba-{ g}aég%l th
gentl e m Ximglecdld@ab Basifimebilieed aghAih € onjiagdtiod ormgmatanaa@eﬁxmd]super nat ant
renoved. The beads were washed with 1 ml of washing buffer ( 1 nM EDTA 2 M

NaCl, 10 nm\BiptinglajediB7- ﬁmron@ls)qr t35getdsologules eaagewrenarasi fram élomdﬁkiﬁ (M¥5- and

t he supern The S roce e was I ted 3.tinmes. .One mM of
sterile Hzg’ﬁﬁdﬁ%"yaﬂﬁ ‘d”imde Hséngggﬂré U5 %g ?W’Eﬁ‘t}éf g'g gn‘i’ﬂ“ﬁ’flawl‘beads
were capt urpﬁr&mmmmm{ocamd DR 288 PEMOBIARE i RERWRE of mwscﬁficméa &S
el ut addi n% of elution buffer (1 nmM EDTA, O.

bat i ail?

i ncu wekip Wﬂ@rﬁhe@ﬁﬁé) abligreativbadstihedies r@acptveweﬂl W t4fpr<aemagnet and

the supern e

preci pitati ?fg mo?e'IBY §P§QQJCE?§$§E peéﬁe& DI hneuc{ H%ffﬂﬁ%%g A\I\ggteérbt(ﬁ)ég 'ieghg

wth 2.5 VOﬂnUlHaﬁleQﬁn ee haﬁriﬂtxzedrf@ah@la@ﬂﬂbﬂth@%t&md eobagbtdrgéenl BIV4 protein
centrifugation and re-dissolved in H20. Plasnmid DNA was re-introduced into

E. coli tiamﬂf%tfﬁw%ls@dtmab@qywmaaﬁm Metthods & dsiecim sughicoppies in

contain|ng oni es were
lifted ont oZ@t ran %é@%ﬁéb% fﬁpg’r %d%tégh%gﬁ% @’4113%@ mg%

oli gonudlSeoirmde:sodMethom b&mﬁﬂu&ﬂ@ﬁa@é@iﬂ'ﬂéﬁi%@ﬁmﬁa’ BCA pro®RQrlthighl0: 7)
AGGTGCTAGGGGACA GTTA l_‘&BEQ | D NO B), and TCGCTTGIAGICGGECACCACCATA ( SEQ
ID NO: 9). APplesplegsavell as g WFAﬂ&giz%iyss‘é@ﬁaﬁééon BRI SINEARSRZWBHI ATHHE wer e

2 X SSC, 0.4 0/e§@§“§1th tRe87108r0R8h FQar¥emolRBlet WO hybri di zi ng col onies were
pi cked and tﬁe ’sequence of 4?&8 cDNAaJ:EhsIgPts v?/as determ ned. - SUBSTI TUTE

SHEET 2 3 MAR20thev\©nbdadifikni, s®Gulators of B7-4 expression are identified in a

method wherein a cell is contacted with a ca1  date 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.



- 96 f'CT/US~I (11232~6 Sequencing revealed two fornms of B7-4 nol ecu Ieg3 AR 2004

The first form B?-4 secreted 1 S 10 15 (B?-4S) encodes a protein having a
short hydrophilic domain without a nmenbrane anchor. The nucl eotide and

am no agj@,peguences of this formare shown in SEQ | D NGctyandse
respectively. The second form B?-4 nenbrane (B?-4M encodes a protein
havi ng a transmenbrane and short cytopl aggic domai n. The nucl eotide and
am no acid sequences of this formare shown in SEQ ID NO 3 and 4,
respectively. Bo BESR t 25 il gV,
and 1gC donai ns, tmg ﬁ{eﬁgﬁegt %%Hvié—l}tioﬁm élsé%j &aiﬁgﬁézim %ﬂef%@?ﬁ fﬂg]r@fnn has
appr oxi mat eln)erﬂilrax% mnnﬂdom,lddnbelemmatsybampﬂmwmd’l 1B31\ilzo-ah?dri@mblj2 o2BPeeam no

acid identity to human B?-2 as cal cul ated using the default Bl osunb2 nmatri x
with gap pemdPid assayéteeas el sdakaeNap, %§§d3]e7xtzéﬁ’§ﬁéhall(1(9%é)ece” 72:223-232;

http:// vwww. B?-2 have
about 26% i E\g%d[ur?ét@lgﬁ?% ﬂbylu@epr %ggl g?\‘}do%’gmg%réﬁi Ab of the

sol ubl e fsor Bistbclgifesi18:920 834 ClBudif eDa. gb@ﬂyoico%khbsnbwgmmfah@ereﬂzes are
possi bl e. The nRNA of the. second formis about 3.$ kb, with mnor nRNAs of

1.6 and 6. 5%@94@%9(85@ igentid¥ omer proreRIAWREES tamhwzemeram\wmbvag wéﬁesr ed by

guani di ne z Qcya honogeni za n Si u

centri f ugat ?’(‘)nﬁi‘sn aei'nsarf%uﬁ? eb(ﬂ‘ ?ﬂﬁ%xf 5}3’8#"5@ @?eﬁﬁ}”ﬁ Mg %1@2 Ay 4“%) wer e
el ectr ophor gaqeing BreadlscAlg@l Paoedflolvéd inlthestop ohxbgugmlzs tHe%'ﬁtl?Rﬁéih@” of

' 2P-1 abel ed B?-4 cDNA common to both the B?4S and B?-4 Mtorns hese B?-4

mR. NAs are m @Hwt@@&@sﬁs@@xmplm dovanstream bl@n‘gntsaafd Bveéfmedme@laraéng
nmoder ately express n.the th s, .. n. additiaon 2-4 pol ypepti des
are yveak gxprW eagszgtei”hat’g%gt %‘{Cérﬂﬂ}ﬁ%g’é’p@g Hi?tﬁﬁ’é)?"aypb& phibi b‘gﬁstate
testis, ovary, SmakltwbHyBEE siiem a8l orfdhe niIul P Rehl o%@@@aﬁﬁ:ﬁlﬁﬁ&yt es.
They were al so found to be very weakly expressed in liver or brain. B?-4

MR NAs wer e f#rdersexipieb sersist iof sqparablerRiN Atts 1nm@<t9que/guorbé¢mme$ eBsefhyotygl v

duced by | f lhe found to b
| nduced 1n Eer ek MRl nERRGRER, U Rt e, SR R R fo be

These B?-4 IBR- Nﬁﬁ)tmﬁﬁfuﬁﬂitoeaxglhesmdmlgmhdJDNA Huh@rg@dnﬁuc@ﬂd}&oubxut Were
i nduced by I %gcrossl i_nki ng. R 200 v1' O 111/1-1;~h -97
PCTI t 15| 'P11/28558RheR (Al 4F -8n QﬁL f‘helgéhesqthw SRR AN AegEenss dmad in a

variety of ¢ e wB. cel |
| i nes such a@kil%jlo |r D%R%?r%g e g}ﬁé{e des BPB:;]QQ;%E&? %?Otgﬁéy&%rgsgﬁgge r?(?
expressed i MusEdeeh lgehd thesgodssufon tk&&cﬂwnloatdprrﬂﬁxof tbENMoHPBarScliptidrefactds. Jdnd HO

or in HTLV- ransf dq T cell lines such as SPP and MI2 or_in the nyeloid
line U937. %& lea’é‘”i% REY n§rostinsgsye abl R/Eﬂ%’é‘ﬂ?fés’”tvéi’oT?‘{%‘F’IB 4 P fdriispensie an/

Ant i bodi es. c%le&e{hEQDNthﬁn&lﬁg’iM a%ﬁtleﬁg)nvﬂomlﬁs' driigd tr%ﬁ@ﬁ@fon%on(ﬂwl or

an expression plasm d containing the B7-4M 2 hours, the
t r ansf ecdled bogght g slovaelpfexm@t)acﬂe&jprbylmlryoajmﬂt@nsqrmtII@BSf eoepoatengeng 0.5 NVl

EDTA,for 30 The i I i t ressing B7-4M tq bind
to various ‘f’g]ééf[‘fi&f)l‘ﬁgga é’nﬁa? ?F’B’bsaf‘e‘é"’v?zgegt’@é‘%féa“ FRESHN VSi s of
bi ndi ng of GRAKIHPtioRFTAAY: [Fxkpreasioh @pm& r@bnb,ggéw cBY vdaditapsicdeadofeRRscel I s
showed that neither CD28lg nor CTLA4-1g was bound by B7-4 (Figure 8). The

ability of Cosapdng dedwyiionslirgsmEpLianmactor simbe tselale§@nd mechtarabtaén theos- hi s
fusion prot t I f hu to nmurine | COS was
det ect ed (F?%%F%gl)leaivﬁghteﬁgw%gme%gmgﬁ;&g] %‘n FHRESY ana]]e)%?é PF¥V8al ed bi ndi ng
of BB 1 Tanti B7-Thigindemivhi fufierprraibio idot] dg@Ms ddendiBidd b e abBVe-d@plibdaodi es
to B7-4transfected COS cells (experinents shown enployed unstable
transf ect antsgx)eemng assays. Accordingly, it is within the scope of this invention to further use an

agent identified as described herein in an appropriate animal model. For example, an

agent identified as described herein (e.g., a B7-4 modulating 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 to 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



Exanple 4. Costimulation of T Cell Proliferation By B7-4 nol ecul es The23 MAR 2004
ability of B7-4 polypeptides to costinulate human T cell proliferation was

25 tested. Human CD28+ T cells were isolated by inmmnomagnetic bead

depl et i Qfp W¥5{488 nonocl onal antibodi es directed against Bcelémpsnatural

killer cells and macrophages as previously described (Gmm, C.D., et al.

(1993) Prvc. Natl. Acad. Sci. USA 90, 6586590). B7-4 and vector

transfected CCS cel I s were harvested 72 hours after transfection, incubated

with 25~tg/ f 1.n-C f . n extensi | 05

v U0 2501 il P B el oF R R R0 Ly,

m tonycin-c 1ﬂ\feﬂﬁb@96rm t@@lséﬁoﬂrfo&@ﬁig@ﬁis@dkn%&ﬁl by t}& Aboolé- aaécﬁSedMBee@mgst ruct.
T cell proliferation was neasured by 3H-thymidine ( 1 uG) incorporated for

t he 30 | ast agsayhiutreapients ap2leprsihedibgtaibat i on. As shown in Figures 1 1 and

12, COS cells expressing B7-4 can costinulate T cell proliferation. 2 3
MAR 2004 ' WO 01/1 - | S;GPCT/USIIII1232~h -98 Exanple 5. Further

Char act erg zat i onpof BhyeheciBNAEXRr €ssion: Northern Bl ot Anal sis Muse and
human nmultiple tissue ots (Clontech, Palo Alto, CA) were probed

with 3'-P-dCTP ré’dhﬁirabe&eginemfpremﬁﬁ#\ sequendek lidenyibed Btremt(anethe, La Jol | a,
CA) 5 accordi ng to,the ma]nuf acturer' ?énstructl ons. The human B7-4 probe

consi sted ofCEESPORENBLATPIElGRene SF c35¥ be; &d YONR S RSN FSt he codi ng
regi on and olfdﬂ&l@@t‘i&'@%ﬁr%‘r@ﬁ‘mﬂﬁleSEge sEh ek ch@%sémHS%&o% 4ndif obe
consisted o fragment fromthe coding region nlprol actin
probes wer e reapqulwe@tntw:r(a dubmoknmel anﬂshmﬂ®amhe¢gumswoataterdo®m

t enper at SSC % % _.SDS,, oII SC, 0.1 10 SDS at 65C,
and éxa eée'ﬂﬁ}‘c ?CBF%&‘I’ dé?'&kfﬁ;?“ "‘5“ “‘8& folesieal sapplR (§#9F evel s i n
heart, hum@%ﬂ%@cﬁﬁﬁﬁn)ﬁ@% Mﬂ:1fd@ﬁt?ftcahbr‘/§fabl@%lﬁwrﬂk&)ﬁ Sidaflons,
spl een, | ynph nodes, thynus, and nouse liver. | was expressed in a
vari ety of taredrsérbadsl thecwbsectiehs bdlpwes, i ncl udi ng PUS-1.8, RAW 264. 7,
K-Bal b, M MsSV-Bal b/ 3T3, Hepa 1-6, RL1.1, L 1?1 0, 1 S P38D1, P815, and
NB41A3 cells. Exanple 6. Further Characterization of B7-4 nmRNA Expression
B7-4 nRNA expresal CRrdbsame INIRPikY esenting cell's was exami ned and conpared
to the expression of B/-1I and B7-2 on those cells. 20 For RNA bl ot

hybri di zBti on, t K&nce g aeﬁuqmﬁém aapration of tep smﬁmaeomg@ed@mscwmlete@xbisS ed

by di gesti o I 1 y ' P- ATR_and
b emow el & B AP BeaBedp SFATLPE) TLBnlha s i plos el
descri bed i rta%d&ﬂﬂ‘arnosdﬁqe rﬂappﬁxg ahcedrdi9gR) pdrtnohs%ﬂffughnenih‘%ﬁ Hﬁ?@h&S&ixde Hu man

dendritic cells vvere derived from perl%g)her al bl ood. Mnonuclear cells 26
ver e i sol at S8AUEPEESy d8sFHPRY hereit GR Rsrised 1o BaR the dncatieepk B7-Rigsoesdiet ent cel | s

wer e renmovednaicthshhe. F X j ; CSF
(R&D Syst emns) an(iBF‘ OTﬁg?lnPbﬁg 09?7: fs%ﬂ%rﬁi%ﬁ)&%/}g{}glr}%%e?% glHZI aysgt ﬁ?%/tle

non- adhek@ntsiependorrtlatngibbiesequmees woh gered af<GOREE voDBAiSeakt., A- DR* CD54*
CD58* CD 1 a*) a red in CSF al.one or activated w't CSF, 2.5
ug/ m) LPS (Si z;n'ar%fgﬂr @ S%ene%lcﬁ.lau ?Rﬂemto H@Hsomes\%y preparing rIlcg\/;tnmers

(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 genqmic 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 to 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



Z 3 MAR 20D4 wo mm~; ~0 - 99 PCT/ US00/ 23256 Interferon-y. At 4 hours and 328AR 2004
hours after activation, cells were harvested and RNA isol ated using the
RNeasy kit (Q agen). Marine bone marrow nononucl ear cells were

i mmuno- eaphpies of granul ocytes, |ynphocytes and Ia' celpr/bshonsgneti c
activated cell sorting and cultured in petri dishes 5 with G CSF and |L-4.
Dendritic cells were harvested as the norngadherent popul ation after 7 days

of culture, and denonstrated to be 75-80% CD11 c;, high A+ cells. Cells

were activa it n_i feron-y. Analysis of expressjon in
human bl oodﬁg%ﬁm:%%dggb%%%qgwwgﬂs |z’a‘%q Fé'ﬁe @lerﬂ%ﬁ??'ﬁ?seo@etlﬁﬁltco Wis
not expr essekk gone eRsddingihatrRedednesié asill telttained! 8pivding vhfokdhedsl Rh@s upon

[
interferon-y treatnent. Treatnent of nonocytes wi tﬁ another pro
i nf | ammat or wf bybrisk¢aiklines gap be puehlisheds FasbiceH lipg NF) papel eantains cithepasinglgel

of act i vat i GATE) CHMSPERE S BOmal dutbe e P OTO e O R e ! SR B7- 4

MR-1 A, a 31 RefordosBmky aBzwﬁ;gr@ky\nﬁggﬁ'%%imadadlgenéabé%eem Hufhdnnt erf eron- -y
treated nonocytes. Expression of -4 15 by hurman B-cells activated by cell

sur face i nmehugiasbmies. n(I¥Ewsachic Rkdtab (1383) SnietcdR20tHE-FR4).i Swektic dellhgbridras
al so observed. Sim Ilﬁrlﬁé B?-lfi]s not, expressed b Lﬂ{s}stwgged .nonocyt es,
but is upredOPMaTRE PRy fFAEHSHS Of pYmpm EuPMEsYREs Faf2 SR KPR XPHPd ar to
B7-4 expressiyfian chRnfRbeaSith tBhsidcatihPanSdgansti tutivel y expressed in
nonocytes and |levels are unaffected by interferon-y or TNF-a treatnent. 20

The expressi on pddRemappiog oBFomaticBEN DybadalisB7apid arezedirs forressigniBg a2, one of
the | I]i ands. of CD28 and CTLA-4, |s consti tfg,%el velr% expressed on
rnonbcytes; PROWEIE FCAVERGEP AR e SRISMOSemEy Thee 8% MPTe SrQUeFes cansden ot seen

in any organssiBedperbsy ﬁfn%a ?%El_reQﬁéﬂrﬁﬂ?fc?é?. %iﬂg%@%@clk&id@%@éﬁén‘:&ﬁoCe' X
macr ophages and t3 cells (Boussiotis. 996. I mmunol. Rev. 153:5) as well
as sone typdssigh ofigtnuelsbtide pramersepibidrelization cat bsachiqve@ withgnanelast, B7-4 is

expressed cQnstitutd vel on- | hoi parenchynal . organs such as heart,
pl acent a, jskrealggiegfé fJFﬂJ"% Eéleé%n(g“?'ﬂﬂ%mﬁuPﬂhe&maé’ﬁﬁ’lgl%la"ﬁ??é_t“?’?fé‘ CI%'?-S’J“'fag]yéﬁeso
expressed i Ms&PREMSPNIENP, of v FRGENE 1d i1SEMBMosdfe RRRIAOX NRL B dZaldh B7- 4
MRNA transcri pt was detected %9 northern bl ot hybridization. The

di stri butd ofdeseribedendani ReetBh(1930Rlro¢ Ngde gad3§cir ES4ndl 6323t BAtPléf t he hunan

B 1) 0SSR A AR e 0 B Bl 1 e
Chr onpsonal chasedsomatspenifioé DEA- ldbriEEl USUQ 232~h The chr onpsonal

| ocal i zation of the B7-4 genes was_determ ned using a nonochronosonal bl ot
kit commercial |y FANRIFIcERAed” B 6 AY R isrtiom(T D oh e &NEaeaugage opHeetpphIss wer e

probed with & $SAYBRAESEdian FHORIBE A6 tl@lgsmi&?a-p caggaﬁ%é% 1¥54a0G, | thi's

nmet hod, the B7-4 pol ypeptides have been localize uman chronosone 9,
wher eas 87 - lonastp BChorhesesepesadd cmdieirzaid usmghalinwhoderdivisiso s BeenThe

but yrophi | i which also share linjted anino acjd sequence identjty wth
the B7-4 fa%ﬁ?ﬂ}/‘eﬂg\/@e‘%@%e i%é@szF'?@gT St“ﬁgflﬁéc’]ﬁﬂf“grd‘aﬁidést"g%ﬁ‘ﬁé‘?‘éodiclSPWPlecorrpl ex
on chr onos onMeheGhrobhésofies EAPBORRed WAl Ivaa] irdRi hnPilreft sMBRd NGOG MR | Amed by
PCR. T he chronosormal '; 10 |ocation of B7-4 was confirmed using B7-4

speci fic printem dffigPGRddapt barde devedopsoh eadindubmosmsg so diat therhtdnsemkd

hybrid DNA tenpl at es.avai,l abl e f nt um Technol ogi es da). Exanple
8. Generati ocr?ggrc l%ﬁ’?’ﬁﬁ%e/mgm' ‘f)ag]éfi g‘gg]fgd%ﬁc "fiEe M_S?%W"E%mgéie H"Fect or s
(PEF6 or2pcNARor af 500/érig00aR89s) HWRVeReEIRRE 1akkeF BHERN 090 BEsedREVEhidRG human
B7-4 cDNA. The cDNA/vector construct was dissolved in 0.9%saline at 1
my/ M (not ﬁgebhocpﬂgg’)b_mdmg 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).



Before i muni zation, 78 ~1 of | ng/m cardiotoxin (Sigma #C-|'777) in . VAR 2004
saline was injected into the tibialis anterior nuscle of each hind |inb of

t he nouse being 20 i muni zed. Each nouse was then | eft alone for 5 days. ,~
After a w]qg%)zi ng the mice, SO pl of 1 ng/m purifieddq,d.GRN3%Vvector
construc In 0.9% saline) was injected into each regenerating tibialis
anterior nuscle. Antibody titers were neagured approxi mately six days after

i mruni zati on usi ng standard met hods, for exanple, in an ELI SA assay. The

cDNA i mruni zati o : -4 . (G unti |
the anti body ti t?g §1552f<>3r &W@%ﬁ% S‘\éﬁl%:{%g%\ne?éﬁ%ﬁz#’8@8@%@%&%% S%f%g cells
transf ect edchvoindsdre 6r a HpkRaiNe 08 thas chrsfloadbme, dripamRiNoERapbéitd @ RAREPRTI at e

anti body tilers were harvested. The spleen cells were fused to fusion
partners (SPRCKNE rltiple sitesyandiog siiiple ehrpmiosemess Rasgentneomesppringvdr e

i pul ated_usi d hod Q. Q0 "Antibodies: bor at
vanual - rart el AR bR B R S pforfaed 7 muPPrsgtmeey Lo ibaey
whi ch i s 3 neQfuBRiedbRnbRIIKely BYbecBARNRAGHIhIn éel’?e BV, 300 Wasihi Il 5 6
-101 PCT/ US1111/23256 Anti bodi es 2A3, 10D9, 5A9, and 1 | D12 were anong the

ant i bodi es skanee peetoshydridéizatipmsdugiog ahromophme bmappingodi es were found to
bind to COS or cells tr ns{bect ed wi,th hunanﬁg[%g and pot .to . nock
transfected cel | $06F 2 pAVERTS has ppeffBeRRg Aoy RFcHe osgmahlocatian. Bi5t i bodi es

vere used t ghekplapbsitidiEofhe SQNERcen (R ciftoRdsHAE LS &itelatdd WRR YL
B7-4 expression was observed, inter alia, on heart tissue, tunor cell

(i ncl udi ng datae(Jughgataume found] fos exappie imWVaMdfusiaknbfenddiandnhespareelim east

tunor cells,,sone.epitheli tunor, cel | s, d sa s cel |

carci noﬁas) Magy %%aélﬁ@ onAE 99?&?@”8§°PE’€F%”TWW§A{?[iﬁ%’ﬁ@'r)'afrf’ﬁn of
Ful Iy Human rétidnbiigibeveed aBéndaddia &ibdaSe, SapRl @ theUbhY chuiRBo ARtk Dedi &3
agai nst’ B7-4 are nade in mice that are transgenic for human | muRogl obul i n

framewor k gdikade idansified dnpeghiinkegarralysisdeo-ushenitarse afiphirsitatie atieckst geneg),,

according tq Hogan, et al..,"Mnipulatin Mous | - A Laboratory
Manual ", Co ﬁ°§§$41'ﬁgg%ﬁ%%8?‘ig§%?§t%Fi‘:‘l- gh???ﬁ’“f‘%‘"fﬁégﬁgém ed 15 herein by
reference, or arRidedvenageteSREWEMEDNA YequeH&s YR denSAEUIERAL bfe@éfand

mani pul at ed accordi ng to published procedures (Teratocarci nomas and

enbryoni & steFfecied| with a dispass @ssoeialed afiphriba B 4 goserandwsrietammingd. &k , 1RL
Press, VAshinghafis R i1 8Gpe . 314 EifecRla Bliividub R nbRth UR uiiRected™- 438

and Schwartzberg e~ al.
individuals, then the mutation is likely to be the causative agent of the particular disease.
Comparison of affected and unaffected individuals generally involves first looking for
structural alterations in the chromosomes, such as deletions or translocations that are
20 visible 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 dr more restriction enzymes, é;ad probed on a Southem blot 10 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



246: 799-803, each of which is incorporated herein by reference). DNA 23 MAR 2004
cloning 20 procedures are carried out according to Sanbrook, J. el al. in
Mol ecul ar C oning: A Laboratory Manual, 2d ed., | 989, Cold Spring Harbor
Labor at Q{’@‘"gﬁf‘??’ Col d Spring Harbor, N.Y., which is incprpekalgessherein by
ref erence. I gonucl eoti des are synthesized, e.g., on an Applied Bio
Systens ol i gonucl eotide synthesizer accorging to specifications provided by
t he manufacturer or are purchased commercially. 25 Transgenic mce are

i nmuni zed us|, a rified or .recombi nant 87-4 or .a fusion protein

conpri sing éiﬂf%gélé-sBH%FFquﬁWﬁ%gﬁiRfesﬁB‘rIPY%WOB@’@t s i a6 PQ@BP‘I’QEI%M ¥R of
B7-4. Appr ox . of in 100 pL of phosphate buffered
sal i ne (PBS;?b:{T@ng;ﬁéégxgﬁﬂhﬁ?gggﬁ@g3h.g§1%§;ﬁi nto each nouse. Serum sanpl es
are col | ect ed apupthenmdre] the Séqguenkay 9f thatpedsemmyinyaition-can be Lsdd 18 iprassdeadneedi ng.
30 Antibody reactivity and specificity for B7-4 are assessed using an

i ndi rect enz’l)’}ﬁ%‘al’}/%@é%‘“ﬂ‘ﬁﬁt’dhkﬁbG‘F'Séfﬁt“e&%éﬁmelélqsg/&)’?baS%DMFCQPWr‘? gl obul i n

superfam{y ) ke Lhl =t ] / lL . - | ecul es
are et oh’ asiefsd pbifSoe BE Wi Redome TR PR BT FUB N s drnoay
speci ficity defcrited hantr kmche fsed 1Brefare ARG PORGrBSerh SdhinGie BUFRIB' EfREEWRr K
regions which bind to PD-L2 are detected by enzyne conjugates specific for
hunan | gM arfdquenaes Thees Biimpers|cas they briused taamplidy gn insidewal’s NA endrouse

i mmunogl obul i n. Bri.gefl PYVC 5 mcrotiter plates aré coated with B7-4 by
coating wel Isggsc?alé?nr%ﬁge ﬂea?tce 7Cwith 5 uginL B7-4 in PBS. Serum sanples are

diluted in PBS, 5%nskeiofBbrréspbRaidyeans sdduaitds 8o inBBAAlSHrepirel etvel |'s for
| hour at roomtenperature, followed by anti-human 1gG Fc and | gG

F(ab") - hd? sepades saparoayidecisquedpdiyisupl ifenidicayenw mredebingbyiduilstill peveoxi dase

agsesced by DGR of Aeh BvAstelcellod BRML ERRRLAIY iR RUIRREOILY | 2o

after 30 m rpaésest iabvertion can 49 Qsed o obtripsueh idemi Nt idni RFuERELTdE g igsalf r om
the sane mce, titers of human anti bodies to the sanme target antigens are
al so t est ed.2ngfiaspHse] [T8e Bl Rucdsplde SFAVARGEE OhBiiRENEpP LBISHEIN rePressht body
titers are r t m,ga,f .| 0, i fusion
partners (e%.”ygﬁy°§%e% ce gg)S&?BCA?lgll%ﬁ{ea‘%ﬁ{’/E?l %liorﬁfgr%?&ﬁg{?rllﬁ(}%r%g%énd
anti bodi &S aegionnof thedesbguenacss endlionggreaer'dapteie o heasincddihab@iaisofyis Manual ",
Ed Nariow and .David Lape, Cold Sprin rbor Labor at or 1988), which is

i ncor por at egesﬂ'é’ralfi‘jﬁh%)?ﬂ?lé‘f W@HB%B&E&%’? \;:al" ‘ﬁ?&k‘?@%%}gé&m 3 gﬁq"!eﬂcyt e art
Wi Il recogni#But SHceer &h&0b BaRC EhAIAd ML BEBOERFiBed NAAN Y Bfne
experinentation, many equivalents to the specific enbodi nents of the

i nventi on dedegrdebbeiudedae i standard hgansliwhadheldN4 faore anntdindesl dap bbeompaedipassed

by the fol | Ofvo\'ir lrqucl:h%idrgg ‘purposes. Because greater numbers of polymorphisms occur in the |

‘r 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 sequerces 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

smal] tissue samples.



-103 What is clainmed: 1. An isolated nucleic acid nolecul e conprising l%MARNmé
nucl eoti de sequence set forth in SEQID NO 1. 2: An isolated nucleic acid

nol ecul e encodi ng a pol ypepti de conprising the am no acid sequence set

forth ig\,ﬁﬁgﬁg NO 2. 3. An isolated nucleic acid nol ecif6,&QRBY:LSI N9 a

nucl eot i de sequence which is a naturally occurring allelic variant of the

nucl eoti de sequence set forth in SEQ ID RF:. 1, and which encodes a

pol ynmor phi c variant of the am no acid sequence set forth in SEQ ID NO 2.

4. (Deleted) S. An isolate l.ei c acid l.e conprising a nucleotide
sequence of at | dablge & ag?# FREL R RTHP I FII%%%s to the conpl ement  of
the nucl ei e aci d ryph G50 RMoPRE AR B Mo be ufd it fosic BR1ofY, 27 under
stringent conditions. 6. An Isolated nucielic aci d rol'ecul e conprising a

nucl eot i de Fefpmeiadaololy bha dckeniherfibldrsriiil ayiyg igendtieypiico isiblogRab@daenee of

the nucleic acid nolecule of any one of clains 1, 2, 3, 25, 26, or 27. 7.

An i sol at ed feHnd a penge; sgenfoAsadugass EJmesitivelygdemeyingdpeeampls. @ nespesielore of

any one qf i 1 , . ucl.eot i seguence
encoding%a %@?éﬁgFo8832”%6?@%%%@F@é%”§85#%5%8?@5“?%ﬁ%¥ﬂ§ﬁﬁagﬁh@“@&§|eic

aci d nol eculpN@kedRyic3ngkedf fraph driBmbll blblogical s s asissizé; e 8., hdip6r vect or
of claim8, which is an expression vector. 10. host cell transfected with

t he expr essiskin. oeeadyfluds, elgaiblnod. saliva, o sesen feindfat perie s¢eng dhpemphfied i de

conpri sing |.turin he, host cell g lai m.10 in an appropriate.culture
e um too ShuDEs, A shathe EMmERat e aelet ety Mo e SBMPRH BLF B | e
sel ect ed fr omgir¢f B¢ BidPogiciNsdnsdié.ng of 1 a) a pol ypeptide which conprises at
| east 15 contiguous amino acids of SEQID NO:2 or 4; 2 3 MAR 2004 b) a
nat ur al 10 occur r iThg spalepeasydhithe preseniainyesfongap bk wprdpe iptvideopgly husiengide he

am no acid ence o EQ | D NOQ; 4. wherei.n.the pol ypeptide i s encoded
by ‘a nucl ei ?:ga%(g:?ta’ St gggl WA (t:%rg‘ﬁf/%{ol Scﬂe%gsﬁ?% "t H’g hHﬁ%P ég’%’ %i\%“ﬁtb‘faélcul e of
"SEQ I D NO:  Enkdncd thevdRabiktyl of MpeAbasedTeiehkiengentificatiods MAR02 &6 pld GHoGding

pol ypeptide which is encoded by a nucleic_acid nolecule conprising a

nucl eot i de SBefhendaenification warker" (et @pothguPNdesrapenst thapisauniquel tejacpagisiuthr
conprising t J eqt i . e L ‘ epti de
conpri sing téﬁbq‘é@lﬂﬁlbj §%:I %tsléﬁegleéﬁgge’ \?\ﬁp%ﬁ)@% L%u'é?cgég@@%%nﬁ%g%te ?’géﬁ%{ o the
am no acid sSémpidioaonsds aBRQrUride blderdatore 14 pattéms Tdimed splatrtdiopehyypept | de of

claim 12 conpri si ng@t he am_no acid sequence of SEQ ID NO:2 or 4. 14. The
i sol at ed polBPEPEr FBSHENTS] SFqHences %@Fé?%“‘ﬂ?@d’ﬁélﬁgﬁfé}ﬁﬁﬁwmﬂ ses from

about am no ,36ids8a koA RE aSE D beds oﬂ-&ol?'%gfg)hisﬁlg 2t &9n %&Y&%Q&ih e of

claim12, 13 or 14 further conprising heterologous am no acid sequences.
16. The i solregieus, pekingepedsite toodiffereniiare irlividhals esing thistettetiqre. d>agols ofim no

anti body whreNOakaRt suiepap A Po TRt sttty epvtiaes Bt ai m 15,
13 or 140 1§aviHse 18fgtRoBdr1éasPRy Wé%@sl?g}é?@ragl@rﬂ@'léa§l'ﬂ)gaa§€§.e am no acid sequence
set fiorth in amno acids 19-227 of E(gzl D_ulggzz for nodul ating an i mmune

icn

response. 19. (Delhetield npdeot{dpseqieneds dewsin can fenther bodyedaioipgbvitd nds t o

a B7-4 polypeptide ¢ rising t i no.acid seguence set forth i.n am no
aci ds 15 22 PO ERe FRRETS o e R AT T B8 55188 o The Lse
of clai m 21,exbmplenes ircommybsdingionddhiiduleeiol iBentE) a kRaflc 19, @1 i hady which
binds to a B7-1 or B7-2 pol ypeg*tﬁi,de. 23. Use of a B7-4 polypeptide

conpri si ng tifeueant Hbcanchegvestipgb diecases WheyetaHoreasig pithel ogist igPresgnegd wifa SEQ
I D NO: 2 for ul at i || hi Lo~ 24, 1 A hod for. . detecting the
pr esence"sgf ‘gg?‘geo%)%“é‘ggﬁgé’gg?' (}:)%gﬁlémgl c?%7a2§§r?ﬁsl %gt(‘:%#qr%’rd. t§i’crileg?: 5 6B gy |

species and/or by organ type.

Av. @

In a similar fashion, these reagents, e.g., B7-4 primers or probes can be uSed to
screen tissue culture ror contamination (i.e. screen for the presence of a mixture of
different types of cells in a culture).

30



a) contacting the sanple with a conpound which selectively binds to ”293 MAR 2004
pol ypepti de; and b) determ ni ng whether the conpound binds to the

pol ypeptide in the sanple to thereby detect the presence of a pol ypeptide

of clai wmd2/ismsd¢ he sanple. 25. An isol ated nucleic acid ral/eswkesconpri sing
t he nucl eoti de sequence set forth in SEQ ID NO 3. - 105 26. An isolated
nucl ei ¢ acid nol ecul e encodi ng a pol ypepgitde ccnaprising the am no acid
sequence set forth in SEQID NGO 4. 27. An isolated nucleic acid nolecule
conprising a nucleoti ich is a naturally occurring allelic
variant of the ntg"gl eo?ﬁe &%q\q%cwg'set forth in SEQ ID NO: 3, and which
encodes a pol ynorigipgeseat ihddhtionfalsolperaift wathadield SemeBapR veticih®intbhich SEQ
ID NO 4. 28, The isolated nucleic acid no|lecule of any of clainms 1, 2, 3,
25, 26 and ZREEnosticcHssayScRIE8ROSHE peseyhapd meaitenng cluvwed! inald e asedifoeel |
proliferation in vitro.when th | ypept i de and.an activati i gnal are

D esent. on Aresarih sl abed %o YRERY o3 B SR BERsE Ry one. of
clainms 13, I3cafihgld, onkRaiecCobthe Presaitesventieetdlatey Bldidg@bsiatdsedysifgr Vi tao when
the pol ypeptide and an activating signal are present on different surfaces.
30. An isol deetmining BV¢ pieleih and/a awrleicagidpmpsisngn as MelgaBit4 astividy, ih@last 500
conti guous nucl eoti des, of the nucleqtide sequence.of SEQ | 11 or 3 or a
conpl emen: erErEGt s BaoRieal el BbEE ISR IS da e Rl o
nucl eoti de wuﬁﬁaﬁnﬁlﬁvih@.ﬁs@afm@ewﬁhe@tsteg@%lrgﬂomﬂqﬁ*{gatzhakoraev%iqpls st 70%

identical to the nucl eotide sequence of SEQ NO:1 or 3. 32. An isolated

nucl ei ¢ aci diserdescasbesigempith aberrna B 7Heerpres1isn oo attivitiyo Tbe myeheot dldes of t he

nucl eoti de sequence set farth in,.SEQ.|D or 3.or the conplenent.

Cher Sor [ GndrafeyRePeagbi et bRatther dePmimw il R 0 Sarads o
fromthe grouR of eBdISind8 dRbrdePdssbisle@ MhithdES4 pro?dif, icleRELRid EpgasiohiorP)

nucl eotides 53-922 of SEQ ID NO 3; c) nucleotides 1-314 of SEQ ID NO 3;
and d) nucl @etYibe sk @sgamplgsmyatiern| DBRIE geBe caBbe pysayedan abedogicat Isanpleaci d
nol ecul e which | i . 107 -766 _of SEQ | - 3..34.. A
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ID NO 2. 47. An isol ated pol ypeptide conprising an am no acid seguence
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are present on different surfaces. 49. An isolated antibody which

sel ecti \w&h ¥/Pkids to the isol ated pol ypeptide of clai m 4T ®do2M6i sol at ed
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] caV] caj Cav]u@xﬂb%eﬂ\ﬁ?e\ﬂ:&ﬂL'QM GMee iR rkiBd HAM Céhd-labeling of a DNA probe with

biotin such that it can be detected with fluorescently labeled streptavidin. The term

"biological sample"” is intended to include tissues, cells and biological fluids isolated

from a subject, as well as tissues, cells and fluids present within a subject. That is, the

15  detection method of the invention can be used to detect B7-4 mRNA, protein, or
genomic DNA in a biological sample in viiro as well as in vivo. For examp.le, in vitro
techniques for detection of B7-4 mRNA include Northern hybridizations and in siru
hybridizations. Jn vitro techniques for detection of B7-4 protein include enzyme linked
immunosorbent assays (ELISAs), Western blots, immunoprecipitations 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 ]abel‘ed anti-B7-4 antibody. For example, the
antibody can be labeled with a radioactive marker whose presence and location in a
subject can be detected by standard imaging techniques.

25 In one embodiment, the biological 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 sampie from a control subject, contacting the control sample with a

compound or agent capable of detecting B7-4 protein, mRNA, or genomic DNA, such
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5 amplification product and comparing the length to a control sample. It is anticipated

that PCR and/or LCR may be desirable to use as a preliminary amplification step in
conjunction with any of the techniques used for detecting mutations described herein.
Alternative amplification methods include: self sustained sequence replication
(Guatelli, J.C. et al,, (1990) Proc. Natl. Acad. Sci. USA 87:1874-1878), transcriptional
| ) 10 amplification system (Kwoh, D.Y. et al., (1989) Proc. Natl. Acad. Sci. USA 86:1173-
1177), Q-Beta Replicase (Lizardi, P.M. et al. (1988) Bio-Technology 6:1197), or any
other nucleic acid amplification method, followed by the detection of the amplified
molecules using techniques well known to those of skill in the art. These detection
schemes are especially useful for the detection of nucleic acid molecules if such

15 molecules are present in very. low numbers.

In an alternative embodiment, mutations in a B7-4 gene from a sample cell can
be identified by alterations in restriction enzyme cleavage patterns. For example,
sample and control DNA is isolated, 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
hybridizing 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) Nature 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 to scan through long stretches
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complementary to the mutant gene.
In yet another embodiment, any of a variety of seque;ncing reactions known in
the art can be used to directly sequence the B7-4 gene and detect mutations by
10 comparing the sequence of the sample B7-4-with the corresponding wild-type (control)
sequence. Examples of sequencing reactions include those based on techniques
developed by Maxam and Gilbert ((1977) Proc. Nail. Acad. Sci. USA 74:560) or Sanger
((1977) Proc. Natl. Acad. Sci. USA 74:5463). 1t is also contemplated that any of a
variety of automated sequencing procedures can be utilized when performing the
15 diagnostic assays ((1995) Biotechnigues 19:448), including sequencing by mass
spectrometry (see, e.g., PCT International Publication No. WO 94/16101; Cohen et a.
(1996) Adv. Chromatogr. 36:127-162; and Griffin et al. (1993) Appl. Biochem.
Biotechnol. 38:147-159).
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 ant
technique of “mismatch cleavage” starts by providing heteroduplexes formed by
hybndizing (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 duplexes can be treated with RNase and DNA/DNA
hybrids 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
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RNA can be labeled for detection.

5 In still another embodiment, the mismatch cleavage reaction employs one or
more proteins that recognize mismatched base pairs in double-stranded DNA (so called
“DNA mismatch repair” enzymes) in defined systems for degecting and mapping point
mutations in B7-4 cDNAs obtained from samples of cells. For example, the mutY
enzyme of E. coli cleaves A at G/A mismatches and the thymidine DNA glycosylase

) 10 from HeLa cells cleaves T at G/T mismatches (Hsu et al. (1994) Carcinogenesis
15:1657-1662). According to an exemplary émbodimem, a probe based on a B7-4
sequence, e.g., a wild-type B7-4 sequence, is hybridized to a cDNA or other DNA
product from a test cell(s). The duplex is treated with a DNA mismatch repair enzyme,
and the cleavage products, if any, can be detected from electrophoresis protocols or the

15 like. See, for example, U.S. Patent No. 5,459,039,

In other embodiments, alterations in electrophoretic mobility will be used to
identify mutations in B7-4 genes. For example, single strand conformation
polymorphism (SSCP) may be used to detect differences in electrophoretic mobility
between mutant and wild type nucleic acids (Orita er al. (1989) Proc Nail. 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 allowed to renature. The secondary structure
of single-stranded nucleic acids varies according to sequencc, 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 laiveled 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
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‘ primer extension. For example, oligonucleotide primers may be prepared in which the

) 10 known mutation is placed centrally and then hybridized to target DNA under conditions
which permit hybridization only if a perfect match is found (Saiki er al. (1986) Narure
324:163), Saiki et al. (1989) Proc. Natl Acad. Sci USA 86:6230). Such allele specific
oligonucleotides are hybridized 1o PCR amplified target DNA or a number of different
mutations when the oligonucleotides are attached to the hybridizing membrane and

15 hybridized with labeled target DNA.

Alternatively, allele specific amplification technology which depends on selective

PCR amplification may be used in conjunction with the instant invention.
Oligonucleotides used as primers for specific amplification may carry the mutation of
interest in the center of the molecule (so that amplification depends on differential

20 hybrndization) (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 ef al. (1993) Tibtech 11:238). In addition it may be
desirable to introduce a novel restriction site in the region of the mutation to create
cleavage-based detection (Gasparini e 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. Narl. 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 mutation at a specific site by looking for the

presence or absence of amplification.
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VIl Administration of B7-4 Modulating Agents
) 10 B7-4 modulating agents of the invention are administered to subjects in a
biologically compatible forrfx suitable for pharmaceutical adminiAstration in vivo 1o either
enhance or suppress T cell mediated immune response. By "biologically compatible
form suitable for administration in vivo" is meant a form of the protein to be
administered in which any toxic effects are outweighed by the therapeutic effects of the
15 protein. The term subject is intended to include living organisms in which an immune
response can be elicited, e.g., mammals. Examples of subjects include humans, dogs,
cats, mice, rats, and transgenic species thereof. Administration of an agent as described -
herein can be in any bharmacological form including a therapeutically active amount of
an agent alone or in combination with a pharmaceutically acceptable carrier.
} 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 1o factors such
as the disease state, age, sex, and weight of the individual, and the ability of peptide to
25 elicita 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
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carrier, diluent or adjuvant, co-administered with enzyme 1nh1b1tors or in an appropriate
carrier such as liposomes. Pharmaceutically acceptable diluents include saline ahd

) 10 agueous buffer solutions. Adjuvant is used in its broadest sense and includes any
immune stimulating compound such as interferon. Adjuvants contemplated herein
include resorcinols, non-ionic surfactants such as polyoxyethylene oley! ether and n-
hexadecyl polyethylene ether. Enzyme inhibitors include pancreatic trypsin inhibifor,
diisopropylfluorophosphate (DEEP) and trasylol. Liposomes include water-in-oil-in-

15 water emulsions as well as conventional liposomes (Sterna et al., (1984) J.
Neuroimmunol 7:27).
The active compound may also be administered parenterally or intraperitoneally.
Dispersions 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.

) Pharmaceuticé] compositions suitable for injectable use include sterile aqueous
solutions (where water soluble) or dispersions and sterile powders for the
extemporaneous 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 example,

30 by the use of a coating such as lecithin, by the maintenance of the required particle size

in the case of dispersion and by the use of surfactants. Prevention of the action of
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20  carmier. 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 1o produce the desired therapeutic effect in association with the required
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! 20  weeks, and even more preferably for about 4, 5, or 6 weeks. 1t 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.
Monitoring 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 activity, 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 1o decrease B7-4 gene

expression, protein levels, or downregulate B7-4 activity, can be monitored in clinical
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can be identified. Thus, to study the effect of agents on a B7-4 associated disorder, for
example, in a clinical trial, cells can be isolated and RNA prepared and analyzed for the
) 10 levels of expression of B7-4 and other genes implicated in the B7-4 associated disorder,
respectively. The levels of gene expression (i.e., a gene expression pattern) can be -
quantified by Northern blot analysis or RT-PCR, as described herein, or alternatively by
measuring the amount of protein produced, by one of the methods as described herein,
or by measuring the levels of activity of B7-4 or other genes. In this way, the gene
15 expression pattern can serve as a marker, indicative of the physiological response of the
cells to the agent. Accordihgly, this response state may be determined before, and at
various points during treatment of the individual with the agent.
In a preferred 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, (ii) 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,
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15 search the public databases for nucleic acid molecules encoding homologous

polypeptides. Two overlapping sequences in the EST database, AA292201 and
AA399416, were identified. These sequences were used to isolate full-length B7-4
cDNAs from human activated keratinoéyte and placental cDNA libraries as follows.
Oligonucleotides with the sequence CAGCTATGGTGGTGCCGACTACAA

20 (SEQID 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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[Ty)#10% & ()3 mM EDTA 2 M NacCl, 10 mM Tris- HCl pH 7.5), beads were captured with a magnet
15 and the supernatant removed. The wash procedure was repeated 3 times. One ml of
sterile H,O was added to the washed beads, incubated"S min at 37°, beads were captured
on a magnet and the supernatant removed. Captured DNA was eluted by adding 0.1 m!
of elution buffer (1 mM EDTA, 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
DH10B/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 (SEQID NO:7),
AGGTGCTAGGGGACAGTGTTAGACA (SEQ ID NO:8), and
TCGCTTGTAGTCGGCACCACCATA (SEQID 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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thiocyanate homogenization and cesium chloride centrifugation. Equal amounts of

‘, 20  RNA (approximately 2 pg poly(A)+ RNA) were electrophoresed on an agarose gel,
) blotied, and hybridized to a portion of *P-labeled B7-4 cDNA common to both the B7-

| " 4Sand B7-4 M forms. These B7-4 mRNAs are highly expressed in placenta, lung, and
heart and 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 blood 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.
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10%K(z& ( %y B7-4-transfected COS cells showed that neither CD281g nor CTLA4-Ig was bound
by B7-4 (Figure 8). The ability of COS cells expressing B7-4M to bind to IgG and

15 murine 1COS-his fusion protein was also tested. No binding of human B7-4 to murine
JCOS was detected (Figure 9). As shown in Figure 10, FACS analysis revealed binding
of BB (anti B7-1 and anti B7-3), but not IgM or 133 (anti-B7) antibodies to B7-4-

transfected COS cells (experiments shown employed unstable transfectants).

) 20 Example 4. Costimulation of T Cell Proliferation By B7-4 molecules

) The ability of B7-4 polypeptides to costimulate human T cell proliferation was
tested. Human CD28* 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. US4 90, 6586-

25 6590). B7-4 and vector transfected COS cells were harvested 72 hours after |
transfection, incubated with 25pug/ml of mitomycin-C for | hour, and then extensively
washed. 105 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.
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washed twice at room temperature in 2X SSC, 0.1% SDS, folldwed by 0.2X SSC, 0.1%
SDS at 65°C, and examined by autoradiography.

B7-4 mRNA was expressed at high levels in heart, human placenta, and human
fetal liver, and at lower levels in spleen, lymph nodes, thymus, and mouse liver.

B7-4 mRNA was expressed in a variety of transformed mouse cell lines,

including PU5-1.8, RAW 264.7, K-Balb, M-MSV-Balb/3T3, Hepa 1-6, R1.1, L1210,
P38D1, P815, and NB41A3 cells.

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.

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 I. RNA blots were hybridized as
described in Freeman, G. J. er al. (1992) J. Immunol. 149:3795-3801.

Human dendritic cells were derived from peripheral blood. Mononuclear cells
were isolated afier fractionation on a Ficoll gradient. Non-adherent cells were removed
and the remaining 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* CDS58" CDla") and cultured in GM-CSF alone
or activated with GM-CSF, 2.5 ug/m] LPS (Sigma Chemicals), and 10 ng/ml human
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inﬂa.mrrﬁatory cytokine, tumor necrosis factor (TNF)-a led to a low level induction
similar to that found with medium alone, presumably as a result of activation by
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 is 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 pattems 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 is expressed constitutively by non-lymphoid, parenchyfnal 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 lung, and low

levels in kidney, spleen and liver.
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sY( rr%%ﬂ %z& ()n o] %@@(%@&@Slgn I!@@@%éﬁ@ c(r)pcDé*BU I (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/mli 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/ml! 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 spleen cells were fused to 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).
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30 Antibody reactivity and specificity for B7-4 are assessed using an indirect

enzyme-linked immunosorbent assay (ELISA). Several immunoglobulin superfamily
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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
SEQIDNO:2 or4;
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.
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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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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 NQ: 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.



SWE| [:vU410 s910%(& ()-G s 10%(& ()-s s10%(& ()- s Y10%y(& ()- W73 MAR 2004
10%(& ()- s 10% & ()-:Y|[:vU410 s3rsl0%(& ()-G ' &$10%(& () - s

sS&10%(& ()- s $&10%(& ()- s#MLOY%(& ()- sz10%(& () - 3| obU410

s(m0% (' & () 10q(10q(10q(s s1 10%(& ()- sOnt 10% (& ()- s |.10%( &

()-
s, 10%g( & 9409 Lf 9%4.0% & ().: 2S LfO/O%& -2
sAlo%q( l)l XJ% ‘c’%é?’%‘ ?{1193}%113&”6 f"B 11‘86 OIYE? % &'(%)- 2
Lf %10%{&‘( oslnlates braen L?@@@‘%”@?” "Q‘WJE]‘t B0 J@P(“}ieﬂn an

Lf 94.09% & 3Voeacyena) @&HY@S%&&G genturfades9109%4 & ()- s10% & () -

s(mML0% & ()-10(10(10( ; Lf9%0% & ()-2G |[:vU410 s s 10% & ()-s s& 10% & ()-s
s z 10% &9.) - sAs @ol4ied &Uc(lylc asid moJeOY¢ &o10prisisgh hhleGikde( equaick avlddstO s

s" 10% & (900smefebG@¢in(lpngth aAd % 18adt POS, e & 1h nuds@IFQU &k} sets

109 & ()foat%ﬁSnglD;QNs)sdﬂﬁ%& ()-s ' #10%8S& ()-s s, ,& 10%& ()-s s
$109% & ()- s" 0%1&( s9! 10% & ()-~U|[: vU410 s s 3z10%1& ()-s

S@L10% &g ) - SRR b0 B bl a a £ ()=
b jA L gééﬁgf% W, %M& O
it

TR §§L AL lngéﬁ‘dsmws %%@flos (r&Q-s

s 10% &
S l#ld(i)(y E& ()- I#10%W& ()-s le‘V & s s& 10%{& (Y- s 10%& ()-

10% & () -4vE| [leasmbt@i mymmotqlams yhipdeahgnces human Jogell ()-s s
+10% & ( )prohﬁem‘lm i8¢ Yhes ’thamypc'p@&i andﬂar] doxivitiigsiyhal @edipr&sef) en

S(10% 1) " diffeJenyaae¢.10(s s : 10% & ()- sf8"10%& ()- sl

109 & ()-2>| [:VUAL0 syZ10% 1) & ()-s s!10% 1) & ()- s 109% 1) & ()-s
s°10% 1) " &.() - A5 1Q%tdd g)&zf)éptlde anélQ%‘xﬂﬁlsfe}; at71'ehs{t 1‘5%11:1@%110%9591@01&@& ()-s

s $10%) &)f(QE?Iﬁl}j@% s F$10%) & (
10% 1) & () -] vU410 s3% 10% 1)° &() s s#mlofVl) & ()- §S 10%1)"& ()-s

LR ﬁmw s O
Wml

lglng ‘Qc Se
10% & ( ef 5& %LS

sS) 10%{& 1&‘) el%&m%% geyls o g@@l@dﬂ@& (353\1) oPf- M sfy1008& ()- s(
1099&' ()-10(10(10( s 4 10% & ()-3 sY(lO%i& ()-9J4|[:vWH410 s s@1098& ()-s s
1098&' () -44-s108@dslyted polypeyade which skeneaddidy (@ nuckeid as@@ lgould [ : VU410 s s,
1099&' () - onsp@idDaBEI€Jtide sePIORB@hich-is at'ledD YR (Jentisal 1d A9RURle{c)acidy

1098&' () -mbmaemcnbwﬁﬁlgsﬁyﬁ@@){edt&te(sbqubaa/a@f/smﬁbam Noo@Ak () - s>01 -

1090$& ()-° s>0/- 1099& ()-  s/- 1098& ()- Y:|[:bU410 s s 10% (& ()-

s109'( & (35.8s Az idIAEE $oly. feptﬁﬁjeg 1§‘in@an%n§né-90{@@ L{e}lceGWhlch is at least

s10% (& (30‘@%6[11{1%‘14t$%§a1§ Oaé\cfé% nc &ofs 10%"(~& ()-@
d10%~& ( -Zpv 0 sSle%q(& () s( 10%(& () -

10/\(10/\(1 A( s F s 41 %\ s sL
10%1 - ()9 ﬁfé‘?ﬁ ?@é 41@1 i %&g}g&ﬁ%&i@a ]ﬂﬁg cg {s)a¥%st
s100%( & () ArginoAC be e () sY+10%](& () -
(S#10%( & { @s$10fy & (). s YI0%(& ()-& . -4yU410 SGLO%A. ()- SS10%& ()-
s) 10984 ( mﬁiﬂz 8§ w%%mrwg 239581006 82qUENeA Viehas daBIR: () -
S S1098&: (50 os @ lemtl(lq ammm@egyencs@ EEW@N +451098& () - Normal "
"Headi ng 13]c" "Heading 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c"
"Headi ng 48] c" ThédsabitedgpalBjeptide beadi ong 0B 3]aths 4Maddiinich FhodwateDEfcalll t
Par agr aphproliferation in vitro when the polypeptide and an actlvatlng signal are present on
Font v X&08ailffedent Surifdees. <@n+-GAK/ 8C3M W ak8u! </ [{[ Ar" 9, 57?pl +§3A] gFq@fr| wsCU
*4S>YHQ [en'yQ j Pv

"$&(*, . 02468: <z \ i oot ' . hn+T
DS %%1 ﬁ% % R R R DRI D ?ﬁé%'xi%%mw

- 7d?=C0sM hi | kI mopqr stuvwxyz{|}~[ v *W #% ) +-03468:;
[ =4>? @ A uGCl | LLN Jc%ei tk' 0> rxXrrrrsvVs~ ssstuv X ~0N
a[ JM+3%;( YNOGR 180 % [“[’f]ﬂm%@?(twels h*ﬂe}gszem igolated polypeptide ot !l
>@BDF7| DKEGPBRUW Y| 2\ _a{dfi kn$pg5u. xj xB{} f Yn} 7=3%0 {0}\ 23ZB#b+2

"UR[ (e*!.F 03689<?BeC\ FILMPSOVWW _b" bf 2j Tkm) oCr bt x" z{ N~aVEI . : 50c! OR&c" -] "' oCc
TKAD{ #$) 51! 13&71-hsdat'édABtllEHy|XiﬂhthéEl'eddV[:]\y’bmds to the isolated polypeptide of

claim 44,

U410
o|[:v ln.c )@1 1€§St§ﬂée+610%£& ()-



cdhi | npgsny5| } eOu#, & a8 Lzo4Ypi v I"#B9& ()*+,-./0123456789: ; 7% MAR 2004
<=>? @\BCDEFCGHI JKLMNOPQRSTUWWKYZ[ \ ] * .1@hcdef ghi j kIl mopqr st uvwxyz{| } ~
I " #$9& ()*+,-./0123456789: ;
<=>?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ _" abcdef ghi j kI mopqgr st uvwxyz{| } ~6Ti nmes
New RomanAri al Courier New'h Root EntryWrdDocunent @
HEUR' () >+, - 12345678!
< >')@\BC|§@FG4| IKEMWZ{IWICCH&%&B’% i fherispiepd PebreRiids AL 1 ~
"#$& ()aim43.0123456789: ;
< >’>@\BCDEFGHI JKLM\ICPQ?STUVV\XYZ[ \]1~_"abcdef ghi j kl mopqr st uvwxyz{|}~
"HSUR' ()38+, - . THeliad4®6 pelypeptide of claim 12, wherein the polypeptide comprises
<= >? @\BCIrckb A GE6S LAY f SEQ DO éf ghi j kI mopgr st uvwxyz{] } ~
" #$9R ()*+,-./0123456789:

<= >;%Bgﬁm W&B@J@Mﬁﬂb\ﬂd‘uﬁ%%@ﬂkﬁd JOTRRRSY B UMY A } -
<=>7 @\BC&E@@C %nﬁ@@%@%@?[ (‘]f% mo%ulétn gaﬁ Irlrﬁlﬁeolgs rosntsavmo(yz{ |}~
55.  Anisolated nucleic acid molecule which comprises nucleotides 107 —739

of SEQ ID NO: 3.

56. .An isolated nucleic acid molecule which compﬁses a nucleotide sequence
that encodes amino acids 19-227 of SEQ ID NO: 4.



