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FI ELD OF wicvs/29958NTI ON The present invention pert 2CHAISPT22766
conpositions related to proteins which function in controlling. 10
activation and expansion of manmalian cells, e.g., cells of a mammal i an
| mmune system In particular, it provides purified genes, proteins,
anti-bodi es, and rel ated reagents useful, e.g., to regulate activation,
devel opnment, differentiation, and function of various 15 cell types

I ncl udi ng hemat opoi etic cells. BACKGROUND OF THE
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expressifg cell types, including hematopoietic cells.

BACKGROUND OF E_JINVENTION

The activation of resting T cells is critical to

most immune responses and allows these cells to exert

20 their regulatory or effector capabilities. See Paul (ed;
1993) Fundamental Immunology 3d ed., Raven Press, N.Y.
Increased adhesion between T cells and antigen presenting
cells (APC) or other forms of primary stimuli, e.g.,
immobilized monoclonal antibodies (mAb), can potentiate

25 the T-cell receptor signals. T-cell activation and T
cell expansion depends upon engagement of the T-cell
receptor (TCR) and co-stimulatory signals provided by .
accessory cells. See, e.g., Jenkins and Johnson (1993}
Curr. Opin. Immunol. 5:361-367; Bierer and Hahn (1993)

30 Semin. Immunol. 5:249-261; June, et al. (1990) Immunol.
Today 11:211-216; and Jenkins (1994) Immuhity 1:443-446.
A major, and well-studied, co-stimulatory interaction for
T cells involves either CD28 or CTLA-4 on T cells with
either B7 or B70 (Jenkins (1994) Immunity 1:443-446).

35 Recent studies on CD28 deficient mice (Shahinian, et al.
(1993) Science 261:609-612; Green, et al. (1994) Immunitv

1:501-508) and CTLA-4 immunoglobulin expressing



transgenic mce (Ronchese, et al. (1994) J. Exp. Med. 179: 809-817) have
reveal ed deficiencies in sone T-cell . responses though these m,ce have
normal primary immune responses and normal CTL respon hocytic
5 chori WM is virus and vesicular stomatitis virus. S‘Fér’&%g}zgﬁreesul t,
both these studi es conclude that other,co- stimul atory nol ecul es nust
be supporting T-cell function. However, identification of these

mol ecul es \iwastsgeniiatmice (Renshese esselmulaPt) Sighmps Med. been
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term nu roteol yiic, rocessed sol ubl pr oduced.
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| sotype switchin nd gene and cell functi Lons 25
e.g., ¥omson (e@““‘?gdﬁ? y}%%"k?% Eﬁ#d E@a&gﬁtst fBF'e"gg% San
D ego, CA. dhear emefglﬁgmm of rayteskines thati fmmatiendadevel opnent al
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prevents co%f?mf‘n%’f’tl pip%g%lfél a,;%é’ dﬁ“ Déjlﬂr%‘tq'al%&%h %’ap%‘gu ol ogi cal
responses | infhamhahore s§spense TheChese lpqgésléﬁ argy ENPLEARLpYOGYRES at

| east one aﬁeﬁ‘gﬂ%gge proté‘mgl o el q;dfndmaggp@teth@g@aﬂ,bgyand ant agoni sts

of which be useful In dul atin | a of
respongég_ termlnus A proteolyégé proceé%i%.p iug proteln Th3%ten

SUMMARY OF I‘aiEpthEbEaO\l See, e.g. Themimlesertt alnvdAoiodd CelBaFéd, in part,

upon the  osdl8g ptagl g{%&%ﬂ@%& P 1%6%\’&\'&&61@:3&0' ogy
to proteins 615 tcurar,
provi des a geé@'/eﬂéadlﬁguaSBél@dalﬁ@F@ra 19P5) Jﬁgﬁésﬁ”f}@sﬁ&ﬁéved 499E9

which is expi9agedelnad. hi996Y) Immunity 3:673-682; and Baker and
20 Reddy (1996) Oncogene 12:1-9. Crucial roles for these

family members are evidenced by a number of studies, and
they are implicated in regulation of apoptosis,
peripheral tolerance, Ig maturation and isotype
switching, and general B cell and T cell functions. See,

25 e.g., Thomson (ed. 1994) The cvtokine Handbook Academic
Press, San Diego, CA. These imply fundamental roles in
immune and developmental networks. C

The inability to modulate activation signals

prevents control of inappropriate developmental or

30 physiological responses in the immune system. The
present invention provides at least one alternative
costimulatory molecule, agonists and antagonists of which
will be useful in modulating a plethora of immune
responses.



pol ari zed Thl T cell. Engagenent of 499E9 may nodul ate antigen-specific
proliferation and cytokine production by effector cells. 499E9 is a
novel ceWO 28RSPs8ce nol ecul e. 10 which, when engaged, may Eﬂ:'r/ﬁwmmcentlate
i mmune cel | expansi on or apoptosis., The mouse enbodi nent is

descri bed, enabling mammalian genes,. ptoteins, anti bodi es, and uses

t hereof. Functional equi val B’Xl]rH_BI i3 Igmi fi cant sequence

h I ble 15  f th ) h

o ranmali an- FhE REegene (GRS %”r}%eeét&p B0 oA MRunCt i on as
i ts bi ndi ngdjsecovery taf en rantatg_,emt\ﬁarclnd:d}ﬂbexpr eeguegce hombdoggcept or.
More parti %35d}<¥re£@§ ‘m Ef ﬁerﬁ{ﬂéegrsp\gfdgﬁogtég conp sition of .

matter sel ect om a s i"'nant” 499E9 protein
or pept Pde R3FEIFEla% ait prov@aﬁ aamne eEmweddnge ac 816daminey aghdr a

| engt h of 43;5rote:f1|1 gaéés ed—&@”ﬂgﬂofmﬁﬁ.cﬂﬁ ils0 e?%@elsggﬁoonza RigREW 48|9E9
sequence 0 ; a fusion protein si ng
sequence. e ‘g%%ﬁ 'Jr‘re‘iﬁﬁl'l ndgRISNen °§3u OET | méiﬁlétﬁr i sol at ed
protein comtsgm—speclfm@smlmudn rag@e:gnteﬂniae @e&ﬂluty.lb@ by
correspondi oL 9 [ 0 t | east

about 90%|%‘g‘cf1? %ypa%difﬁe Efbgnlzslgs %bg'lregas utr%n% %&ﬁcH €aci ds: the
honol 049 i s«rlaxclneashembemam impante itther pmmla@eponmmﬁ celdt | east
about 17 ar@:?ﬁaﬁé:i&%oPraﬁ&?cosa.s honglogbust dmboed ?ntengbﬁ.‘ét 70% i dentity

and the portion |, is at. I'east about. 25 am no aci ds enbodi nent s
i ncl ude a CFFRFEHPPAn RaEING Mamgigm asnes  49FeFeins, conpri ses a mature

sequence ofaﬂ@iﬂ:@dilespram aigad til{ereof Pephindeionall egitigarenfisbl ooded

ani mal sel ecte ‘[_ln émmmt I ncl udi 09 a.r odent ; corrpé %33 at |east
one g significant 'sequence MO ogybagyp glda nent of
SEQ | D18G :Q.v;orexdmthersmmupﬂlmai,l te.g., nfmgmyr tandh noexmahinkildgnt he i dentity;
is a natur i C a n I out 30
amino " S OELEL b Mo Tet T ing netilinty oS arlekl Shnctish AU

are speci f |3bt$ opindhegnaT e IDEGEt iaHiatia other ceééefumesaem ty at

| east abouttRO%&y¥&ptér! ength of at | east about 20 am no acids to a
rodent 499E9; exhibits at east two non-overl appi,ng epitqpes which are
specific for ar?oaamu%bt@lyeXW%.E%es&e%temwwemwd&e Beast 10
about 20% ocvempasieboh hodfmattdreasd] edimd ﬂibnamaweu&eltdmtlallyomrreodent

499E9; is geilcgééf&%fganﬂsll%ﬁé'tér e,%tel%r? %‘%ﬁ%@%ﬁ' |s att%ched to a

solid substrate; conjuga is a b-fold
or least about 85% seqguence 1dent1ty over a length of at

least about 12 amino acids to SEQ ID NO: 2; a natural
sequence 499E9 of SEQ ID NO: 2; or a fusion protein

25 comprising 499E9 sequence. Certain embodiments include a
substantially pure or isolated protein comprising a
segment exhibiting sequence identity to a éorresponding
portion of a 499E9, wherein: the homology is at least
about 90% identity and the portion is at least about 9

30 amino acids; the homology is at least about 80% identity
and the portion is at least about 17 amino acids; or the
homology is at least about 70% identity and the portion
is at least about 25 amino acids. Other embodiments
include a composition of matter, wherein the: 499E9

35 comprises a mature sequence of Table 1; or protein or
peptide: is from a warm blooded animal selected from a
mammal, including a rodent; comprises at least one



| ess substitution fromnatural sequence; or is a deletion 15 or insertion

variant froma natural sequence. Al so provided are various ) P
conposi t i\pBognesd- + CONMPrising: a sterile 499E9 protei sospkLde; or
the 499E9 protein or peptide and a carrier, wherein thgcg{aurrl erk(’?s: an
aqueous conpound, including water, jaline, and/or buffer; and/or 20

formul at ed re asgal r arenteral
adni' ni.st rat%’ yﬁégglgﬁ %’rg %?ﬁsggr%E%oﬁéﬁﬁ%d 2} e’&’é‘kﬁ S GoRpMralisY nature
protei n seq@énpersioggheshibibing thietkdentitsor jsur fnat:aﬂnadnatlagllt:ncl udi ng

a FLAG Hi s@ar9ant ofl u ,253%51 r «fNE:- ;. gand
protein. 25 ﬁlrt eﬁb;g rgngg%tﬁg :frﬁegparlg:\[/? %qgsc%%p%ltﬁg n-g5 s';lﬂ“ch‘g

protein or PEL{SepPrAEPILRAL lﬁﬁﬁ'ﬁa\“‘l"?ré?ﬂn'&ifﬁﬁ]t@mgt [g®1topesr ot ei n or
pol ypepts dewhaoH/ arei spetifi¢ofsrfarmattaian 499RSPeSHiviks @agents in the

Kit. o] ound odi ments in 30 those
conpri si ng an an%‘lhge%&&ng%tﬁ ng???%ﬁr% Lﬂ? aged? 3&‘&;9 E"Wﬁ‘%c

speci fi cal | yepBhdgbruta2faamind A9DES to a prasezitn, 49&1‘:& ;eiexhibliespagtein is
a rodent prot8ke; tvBenon- ”%’;9:!:% V,..Fa bz fragnent;
t he bi ndi ng cgrrpoﬁﬁn ?géggﬁﬁgbﬁ to anotvﬁﬁ'r cr?ezlr:%% eQ{gF% %gfy, or
the anti bod§: TPYeREi 488E¢arrBibitpeptsermuence ddpntidy @t deasture

pol ypeqto deabeupr DORNgveeqdeIeRgeh of ad At adcut’ 20SathiagRiRilgsa Mmature
499E9; is rﬁ%ied t purified

a . . . O
499E9; s | ﬁo§8a88~Feﬁ,99F%;a’-f,&})é?%?pé}atedi arit ihAPhstids to a
denat ured 4peEgpepkhibit $saattatbed to antsaikind Q;‘uhﬁtﬂaﬂ:@t i30 [err]M is

attached tocﬁgg ééikd toSHﬂé{:ﬁé‘{‘e %@&%&Be% Qr 5p 1‘8.!:% nenbrane; is

In a 5 ster| ositron; IS a
r adi oacti vel8FSfF F§§§Bﬁ%0maﬁl§®m umabmm,s or 1s racldedeta.ohl t

compri Sis19 bheiAsagtaencoapoue, LA a thatyr O MARIARA. CHTRG SiNY { he
bi ndi ng co oun I nstructions use or |sposal reagents

in the kit. E@Vléeﬁef“r?o?ﬁ’éi‘?\’l%l‘c'l‘EféP°%1"gl°nSa cR}rﬁ)o&qqﬂmlééﬁigr’l §1 ng: a
sterile bindtegiteniO8Ed; ppotéhe S NCLHE TR KhaADIEY prot@ih Bk,

wherein the an_agueous .co i.ncludi ng water, sali ne,
and/ or buffgg,gl& §/ alhaforrm Ltehe whe n%rn r‘&%ﬁ CRTIIEH 157,88 a9§HMSal, or
parent eral ¢smpaunini snciudiong waueh, asasbirsd | cand)/eimmmsf&ﬁ: pand/wrng a

499E9 prot eeBrRAh1RERE! 86, f 6L Ot t S i g xture conprising
contacting the mxture tg sﬁ Pgétgfaﬁﬂ%%ll % sépar ating bound 499E9

from ot her Pareﬁﬁ?EFFaFQmHQBStrathINucIpé%%lca'b |H¥Cé3rﬁ§(§7(ﬂ REe Provadede an
.isolated ore.g.,recnpbibang: Weteré BEde BN Mhd: ROTA] 0n ;PgPt i de or

detection or purification tag, including a FLAG, His6, or
Ig sequence; or sequeﬁce of another TNF-ligand protein.

25 Kit embodiments are provided, e.g., comprising such a
protein or polypeptide, and: a compartment comprising the
protein or polypeptide; and/or instructions for use or-
disposal of reagents in the kit.

Antibody, or binding compound embodimenté-include

30 those comprising an antigen binding portion from an
antibody, which specifically binds to a natural 499E9
protein, wherein: the protein is a rodent protein; the
binding compound is an Fv, Fab, or Fab2 fragment; the
binding compound ‘is conjugated to another chemical

35 moiety; or the antibody: is raised against a peptide
sequence of a mature polypeptide comprising sequence of
Table 1; is raised against a mature 499E9; is raised to a



fusion protein, wherein: the 499E9 protein is froma manmal , i ncl udi ng

a rodent;, or the nucleic acid: encodes an antigenic peptide sequence of
Table 1;,wevsndess a 25 plurality of antigenic peptide sequOWUEsSITER766abl e 1;
exhibits at | east about 80% identity tg a natural cDNA encodi ng t he
segnent; is an expression vector; furtrer conprises an origin of

replicati O@uﬁlﬁﬁé@@@ﬂat lg_lrsallfm(‘jmog@qre@e_edcoagr lhsﬁél?ﬁﬂéﬁ%ﬁ ngl e | ?bel 3
conprises s e ucl eoti de n S S an preferably
| ess I%’R“?%ié’ :E’s‘ orhPa 3mTRA &eﬁcﬁgaﬁh ?‘ﬁbﬁéﬁ? E8npri ses a
nat ur al fulalnﬂlaﬁgl i et dgasdqddn st iis éttaChﬁﬁbﬁPdazaﬂbﬂ probe for a
gene enCo i T heya i P hadllor! $18RER RbhilEhno PRGREgIUCT . o

mut agenesi s or 11 ssue conprisi Rg sSuch’ a trecondi nant
nucl ei ¢5 acﬁdieirs"-lzﬂ siommasidden wiorhilis desechabayi éﬁbeéeél , includfmgein t he

cell is: aaorﬁfﬂdaaﬂl%:@ﬂ £ 1 0MERIeHR! 1Gbel . Other emb6&ihendsbact eri al
cell; a yeast ce I nsect .cell; l:?xef &lﬁggmm lan cel,l; a_nouse cell; a

rodent cel [RGHH H"h comprdi§ing Ac COHROYRSs e3RGpRi si ng t he
nucl ei c coapaktnet conpaipdngretie tdmding egmpbandychadgosci d; a 5d/
conpar t menty M LN 4 r.qt i t and/ or

i nstructiong %L&E“%q: %oan Eﬁlg%al %%%%dgrag'aéenfsa?en%:ﬁegﬁl ?ﬁg&(ﬁgf nucl ei c
aci d eh®odiOtdrers forms rgialawle,hesa mhlacmﬂmbﬂ-rtdpmecgmnm-smgh gondi ti ons

of : 30 & o] 11ijl t, or 10 at
%5 C and/ oSt 150 G iR s NO ; ) vinBifeobondulll 8l a BT 10, O
i dentity ow@rmiexsr sharein fheg caxrier 1&50@? Sguﬁﬂléﬁeﬁf’mﬂeﬁndat | east 90%

and/ or the jsidRidihd water,2isdi19as, Indyes! eRiFifdes, anl/at Eeamh198&aand/ or
t he ©ostr ch| at Ieat 75 naclgfotlde to a rodent 499E9. 15 The

i nvention f " aPEn§2TERLERBSi ol ogy or
devel opﬁentadm.rms:ta}dtmn i &mh allsaired low medhlosiscoffppusifigihgt aoduci ng

into the ¢ t er net hods
i ncl ude rm?% @ﬁ%}{gﬁ% g&f& 0 ﬂ%‘;ﬂf %tth%fgl ?“aﬁ%ggrg?‘éﬁg %:‘ont acting the
cell 20 wwt@%mmsmg FWMQ@E her mix&yrento gnchnéRbody or

bi ndi ng parddisibddy C P Weddret ing o= @%%@Egroﬂr othera nucleic acid
encodi ng a 499E9 ar_peptide. Preferably, he cell is a T cell and the

nodul at i ng“&ﬁ D ogy is: apopt osi s of the T cell; or activation of
the T zell. 25 Nucleﬂé\eadmeézﬁbmxﬁeﬂﬁmarnqamaé @es isolatledd ol treating

a patient hV|n an bnor &es se_b adni ni st etiyng_an
efPeCtive 1%9? %?iﬁf(ﬁcﬁ) %§}ng a %roteln or pep 1deg

fu51on proteln, wherein: the 499E9 protein is from a
mammal, including a rodent; or the nucleic acid: encodes
an antigenic peptide sequence of Table 1; encodes a

25 plurality of antigenic peptide sequences of Table 1;
exhibits at least about 80% identity to a natural cDNA
encoding the segment; is an expression vector; further
comprises an origin of replication; is from a natural
source; comprises a detectable label; comprises synthetic

30 nucleotide sequence; is less than 6 kb, preferably less
than 3 kb; is from a mammal, including a rodent;
comprises a natural full length coding sequence; is a
hybridization probe for a gene encoding the 499E9
protein; or is a PCR primer, PCR product, or mutagenesis

35 primer. A cell or tissue comprising such a recombinant
nucleic acid is also embraced within the invention, e.g.,
wherein the cell is: a prokaryotic cell; a eukaryotic



partner specific for 499E9; a 499E9 protein or pol ypeptide; or a
nucl ei ¢ acid encodi ng a 499E9 peptide. 30 The abnormal i nmune response S

characterized by a T cell i mmune deficiency; chronic géjr n, or
tissue W“F’éf%&t i on. DETAI LED DESCRI PTI 6%’31@3“9
PREFERRED ENMBODI MENTS Al refégences cited herein are

i ncorporated herein by reference to the sane extent as if each

i ndi-vi dual Sepdbl Rckarbarsrlpaetht apyeataesdd wah dRseEdt eslly and
i ndi vi dual | pahfddieahedel?; b8 hHeSE POEEL £th ModRHtERNUS. or a human Ceneral

The present _igyentjo0 rovi des no_.aci d sequences and .DNA sequences
encodi ng vaFFgés ngﬁf?’a%?’éﬂspfﬁ?g‘ig%'% thos%\kﬁ@%’rai"rsé"%'gqq'tfe HSH in many T
cell subtypeside. gnd: a ciﬁhparﬂ'xhéntpobmrmgl'mhe:eidcﬂ,em(aqld.ar iazzed Th2
cells. Scéffr ]xgq_xgiigp e.g.,

I nduce 05r prgﬂg%fkg‘rggel f@{e‘?{é?%gncor f%fﬁgent | at| OE) of I nteracting

cel I's, anon§od¥REPtiApsi enddrralnetrections forusg @y disRaselamf gens, and
fragnents, eeageh2@0AhSthe kitW Ibtﬂerws@éwm rhﬁfw%dm.ncéﬂtsrmdul ation of

Wil also bPGIBAR CHESEnRLEhE HEPpLdi g undir tRmR ey ions

anti bodi es BO°va@randslepst tipas m saltt hesbmtamdnmado Inmhesaultanabr

conf or r?& | o$%| sslal éogga/oﬂle_sae_rk‘rh@%fg%c? é?é’ fﬁﬁ&eflul[)l\cé&nencoﬁng 499E9

functi onal Séts
was i sol at e@tf Aemsg pbouti BE¥ 2denthtycevéer congtretghaaf afedegfthshaw, et

al . (1995) dpout 3|§Xﬁuc'§{%6t1é§3 1§E71é§§€ 95@%&@%9 VA G s @

stretch of aboyt 2191 in len contalne one | ar.ge open readi ng
frame encodffrgy éats}pésl PuFF-SHE ﬁﬁr aﬁ’é at leash &13® aMYRTMHR anal ysis has

|denLiJf|ed @wr@t@helaoatt Laaser 7pt Buvl ébtides NEsta m‘cﬁiahemgsimng 2.11to
2.3 Stru '

I d .
sequenclé of about aé’f:ﬁeﬁ%g'%lleggrggﬁ%egfsgiéﬁg% {f?%&?cg% % £°@ﬁjg§tgb%ut 246
am no aci ds physd od dgyd caplelved opmestinpfi aecell omerbissiee spekinire portion of
about 20 ammdaq 18 lpr¥eingd®inl28hficing b And Q?fpar?ﬁ@%n hi bi t's

structural characteristic o
fanily. Cong@t@goRigt qﬁ £h4PRBI eubtheyanathege pinclude modulating

the physiology of a cell comprising contacting the cell

20 with: a substantially pure 499E9 or fragment; an antibody
or binding partner which specifically binds a 499E9; or
a nucleic acid encoding a 499E9 or peptide. Preferably,
the cell is a T cell and the modulating of physiology is:
apoptosis of the T cell; or activation of the T cell.

25 The invention further provides a method of treating
a patient having an abnormal immune response by
administering an effective dose of ‘an antibody or binding
partner specific for 499ES; a 499E9 protein or
polypeptide; or a nucleic acid encoding a 499E9 peptide.

30 The abnormal immune response is characterized by a T cell
immune deficiency:; chronic inflammation; or tissue
rejection.



| igand, TNF, NGF, and FAS. Table 1 illustrates the nucl eic acid and

predicted am no acid sequences for nouse 499E9. 5 Tabl e 1:
Mouse 498ic8s/rs9s8 eoti de and predicted am no-aci d sequence. PCT/US9HR2IE6 ct ed

i ntracel | ul ar domai n sequence runs abogt fromnetl to met 49; residues
8 and 11 are potential tyrosine phosphdryl ation sites; a transnenbrane
sequence probaperaruEp aegukIPrIoNDLESEHEOPREFERRED GBVEAD! S
extracel |l ul ar domai n_probably runs about fromtyr70 to asp316. See SEQ
ID NO 1 and 2. GCCAGGACCT CTGTGAACCG GICGEEECEG GGECCECCTG

GCCGGGAGIC TCCTEBECHeferencel tited hef&ifHl&EECINACKHSCEAG REPAGRATCG

Con CAC TABY R RAE TRC-ere e e e s 6osel Mivigeel’l BL %

Ser Ar@ AspulppicetyopyorTpatent applbeatBen was specifically and 5

10 individuall® indicatd® E6GHATEL S £ e FIE, CCA CAC
GAG GGT CCG CTG CAC 25 217 8 bl sty ay serrdy Prody val Pro
Hs Gu Gy Pro Leu Hi s 20 25

30 CEC CC@eneralCT GCA CCG GCT CCG GCG CCG CCA CCC GCC GCC TCC CaC 30
265 Pro Ala,Pro._Ser Ala Pro Ala Pro A.a Pro.Pro_Ptq Ala Ala Ser Arg

35 %he‘aié%ent %nventlon pr gldes amipe 3ﬁaaT?egEﬁ%F%iC CTC CTG

GGG CH® GCCAnGTONAGSeQRENGES enCofitgg3Farius mammabian NptoBhingeu Al a Leu
6o. 07 “ainiep bzt SnbiGhbsVRowld) ifiany 7 coll subtilles, e %o aac aca 40
361 s&hly| bRl aprpdaripred ThiTgelbre ARG pPdadiredeThaspelts. Asn Arg
65 Among theé@ proteins are antidéns which modulate, e.g.,
induce or prevent proliferation or differentiation of
15 interacting cells, among other physiological effects.
The full length antigens, and fragments, or antagonists
will be useful in physioclogical modulation of cells
expressing counter receptors for the antigen. The
proteins will also be useful as antigens, e.g..
20 immunogens, for raising antibbdies to various epitopes on’
the protein, both linear and conformational epitopes.
The molecule may be useful in defining functional T cell
or NK cell subsets.

A cDNA encoding 499E9 was isolated from a polarized

25 Thl cell cDNA library, see Openshaw, et al. (1995) J.
Exp. Med. 182:1357-1367. The 489E9 cDNA contains a
stretch of about 2191 bp in length and contained one
large open reading frame encoding a type II transmembrane
protein. Transcript analysis has identified multiple

30 transcripts with the most prevalent being 2.1 to 2.3 kb.
Structural features include an intracellular domain
sequence of about 52 amino acids, an extracellular region
of about 246 amino acids,'and a hydrophobic presumptive

_ membrane spanning portion of about 20 amino acids. See

35 Table 1 and SEQ. ID. NO: 2. 499E9 exhibits structural
motifs characteristic of a member of the TNF ligand

family. Compare, e.g., with the CD40 ligand, 0X40



ATA
I'le
. 85
GAC
An
105

Lys
120
TTC
Arg
140
601
145
CAC
Al a
170
TAC
Trp
190
745
195
TAC

TCA GAA GAC AGC ACT CAC TGC TTT TAT AGA ATC CTG AGA CTC CAT 45 409
Ser Qu Asp Ser Thr H's Cys Phe Tyr Arg Ile Leu Arg Leu Hi s

90 95 GAA AAC
ToG NI BEAG AGT GAA GAC ACA CTA 50 457 gé“a% 1% Y Leu
Asp Ser Thr Leu Qu Ser Qu Asp Thr@Leu 100

110 TCC TGC AGG AGG ATG AAA

.Goc TTTHHgnecdec ¥ @Rg Fas. 56“531’(1?1% ugErages EYe Arg Arg Met

A n Al anBbkefnafig #had peeédidtred mmino acid sequehtbs for mouse

125 AAG GAA CTG CAA CAC ATT GIG GGG CCA CAG CGC
TCAGGAE%ICCA 553 Lys Qu Leu dn Hs Ile Val Gy Pro dn
PhesSer Gy Ala Pro 10 130 135 -

Giab1ATE: AMouSAAL9eEY nlichediide Td{d AdaiCtlu Griné&Aloi EGfedaehc MG CCT
Al eredittddtinCracddilylSe doiain keguefsp ks dbautGiromAmgt Gty Lys Pro 15
met49, res:._’t_?aggs 8 and 11 are potent}ig] tyrosinonBosIRrgZIG i08A TTT GCA

obably s about fxemapbeS® K°Pro Phe
H g(f\ to asp.lit%d /&?ﬁ ?gEéa?g iig qofn@ublp6° %Tg Y 1§ about from tyxd 165

&T ¥CC CAT AAA GIC ACT CTG TCC TCT TGG
CAC Algddadchddr crercialde GTCGG&Q!’GG@QGC@@&C&'@ Scdaseadid TEB'f'cde%@G Ser Ser
Tyr Hisgf\sp Arg Ay 25
15 TGG GCC AAG ATC TCT AAC ATG ACG T$A AGC AAC GGA AAA CTA AGG GIT
Tr pegdiTactys Acbradienc AxnabiArcEhecdastadder cédsareihgr lopscdamecdr g Val 30
120 200 205 AAC CAA GAT GCGC TTC TAT
CTG TAC GCC AAC ATT TGC TTT CGG CAT
CGCC ATG CGC CGG GCC AGC CGA GAC TAC GGC AAG TAC CTG CGC AGC TCG
20 169
Met Arg Arg Ala Ser Arg Asp Tyr Gly Lys Tyr Leu Arg Ser Ser
1 5 10 15

GAG GAG ATG GGC AGC GGC CCC GGC GTC CCA CAC GAG GGT CCG CTG CAC
25 217 '

Glu Glu Met Gly Ser Gly Pro Gly Val Pro His Glu Gly Pro Leu His
20 25 30

CCC GCG CCT TCT GCA CCG GCT CCG GCG CCG CCA CCC GCC GCC TCC CGC
30 265

Pro Ala Pro Ser Ala Pro Ala Pro Ala Pro Pro Pro Ala Ala Ser Arg
: 35 40 45

TCC ATG TTC CTG GCC CTC CTG GGG CTG GGA CTG GGC CAG GTG GTC TGC
35 313

Ser Met Phe Leu Ala Leu Leu Gly Leu Gly Leu Gly Gln Val Val Cys
50 55 60

AGC ATC GCT CTG TTC CTG TAC TTT CGA GCG CAG ATG GAT CCT AAC AGA
40 361 ’ '

Ser Ile Ala Leu Phe Leu Tyr Phe Arg Ala Gln Met Asp Pro Asn Arg
65 70 _ 75

ATA TCA GAA GAC AGC ACT CAC TGC TTT TAT AGA ATC CTG AGA CTC CAT
45 409

Ile Ser Glu Asp Ser Thr His Cys Phe Tyr Arg Ile Leu Arg Leu His
80 - 85 90 95

GAA AAC GCA GGT TTG CAG GAC TCG ACT CTG GAG AGT GAA GAC ACA CTA
50 457

Glu Asn Ala Gly Leu Gln Asp Ser Thr Leu Glu Ser Glu Asp Thr Leu
100 105 110



793 Asn A n Asp Gy Phe Tyr Tyr Leu Tyr Ala Asn Ile Cys Phe Arg H's 35
210 215 220 CAT GAA ACA TCG GGA AGC
GTA CCT WONSRSBSTAT CTT CAG CTG ATG GIG 841 H s stousim2ies G y
Ser Val Pro Thr Asp Tyr Leu G n Leu Met Val 40 225

230 ' 235 TAT GTC &T AAA ACC AGC ATC AAA ATC CCA AGT
TCT CAT AAC- CTG ATG 889 . Tyr Val Val Lys Thr Ser Ile Lys Ile Pro
Ser "Ser H scAsaat eccMedc 466 AGRAATG AARA CAA GCC TTT CAEGGG GCC GTG CAG 250
255 MAAA GGA GGG AGC ACG AAA AAC TGG TCG GGC AAT TCT GAA TTC CAC TTT
937 Lygro(hgp Gey Sar ATOrAxgy¥eAdys TEIn 8da BHeyGlw $18ekxlaGval Rl Hi s Phe 50
260 5 285 120 270 TAT I25C ATA AAT GIT GGG
GGA TTT TTC AAG CTC CGA GCT GGI GAA GAA 985 Tyr Ser 1le Asn Val
Ay Ay Phe‘%@%fé“GLw A MTCT§ FCE) CLAGCHC HIFC TTC TCA GGA GCT 04

280 . 10
ATT A ATf‘YéA@‘Gfg“T%}? BAE Bervy JC§ TG BaF B TeRAAL RO 1033
Ile S IIe G n var®Ser Asn Pro eu Leu Asp Pro p A@n Asp 5

290

TTC Ana GTEPAEBAESATR GC TFANKRL AR 016 (5, cac a8 AT y? Pre Gy

Al a Phe Ly a
315 15 %1\éeifegﬁéépi%Tlﬁ%§ATeelgé‘?ﬁcars/i’G§Q ?(%%'?TG%AAAM RKS Gf’cﬁ‘AAAA AATGGATGAT

1142 15 GICTATACAT GTGTAAGACT ACTAAGAGAC ATGGCCCACG GIGTATGAAA

CTCACAGCCC gac gcd 203 cca TrT IéchCEAd tod ASChEd AMACaET Bot Glde Ard @AAGTCC
ATAGGTGATG 6BBAGATTCAT 1262

Glu Ala Gln Pro Phe Ala His Leu Thr Ile Asn Ala Ala Ser Ile Pro
20 160 165 170 175

TCG GGT TCC CAT AAA GTC ACT CTG TCC TCT TGG TAC CAC GAT CGA GGC
697

Ser Gly Ser His Lys Val Thr Leu Ser Ser Trp Tyr His Asp Arg Gly
25 ' 180 185 190

TGG GCC AAG ATC TCT AAC ATG ACG TTA AGC AAC GGA AAA CTA AGG GTT

745

Trp Ala Lys Ile Ser Asn Met Thr Leu Ser Asn Gly Lys Leu Arg Val
30 195 200 205

AAC CAA GAT GGC TTC TAT TAC CTG TAC GCC AAC ATT TGC TTT CGG CAT

793 '

Asn Gln Asp Gly Phe Tyr Tyr Leu Tyr Ala Asn Ile Cys Phe Arg His
35 210 215 220

CAT GAA ACA TCG GGA AGC GTA CCT ACA GAC TAT CTT CAG CIG ATG GTG
841

His Glu Thr Ser Gly Ser Val Pro Thr Asp Tyr Leu Gln Leu Met Val
40 225 230 235

TAT GTC GTT AAA ACC AGC ATC AAA ATC CCA AGT TCT CAT AAC.-CTGC ATG

889

Tyr Val Val Lys Thr Ser Ile Lys Ile Pro Ser Ser His Asn Leu Met
45 240 245 250 255

AAA GGA GGG AGC ACG AAA AAC TGG TCG GGC AAT TCT GAA TTC CAC TTT

937

Lys Gly Gly Ser Thr Lys Asn Trp Ser Gly Asn Ser Glu Phe His Phe
50 . 260 265 270

TAT TCC ATA AAT GTT GGG GGA TTT TTC AAG CTC CGA GCT GGT GAA GAA

‘985 .

Tyr Ser Ile Asn Val Gly Gly Phe Phe Lys Leu Arg Ala Gly Glu Glu
55 . 275 280 285
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AAATTAA

T

AAGITCTTTT GAATTGITAC ATTGCGCTGG
TTTTCTAATG AGGAGAGAAA AATATATGTA TTTTTATATA

GTGCTATA
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1742 45
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P Ao
SR G R

- 1802

GaT A

CATTGCAAAG AAATGATA

(502

GACCTGCAAA TAAGITCTTT

1562 35

R SRR
et okt RARE AT

CTTAATAGAG TCTTCAGACT TGICAAAACT ATGCAAGCAA

GGTGATTACA CAACGGTTTT ACAATTTTGI AATGATTTCC TAAGAATTGA ACCAGATTGG
GAGAGGTATT CCGATGCTTA TGAAAAACTT ACACGIGAGC TATGGAAGGG

TCTGGGICTA ACCCCTGGAC ATGT
1442 30

ATGTCTAAAG
1622
PARPETT 40 1682

FATE AR TA

AATAAATAARSCEARCATRO T gae ddi021édGan orr AAGADAI A chE SRR TGT AGGATGT T
GGTCACCAGG.0B@CCTTTCAA ATTTAGAAGC

CATAGCCAAAMIMAGRATACATHARTAGEGET ARe TFAMWMATGIS & 114933

TCAGRACGTAT TTAISCAATT ATTGAACAGD TGTICTTTTTT TACAXSGAGCT ACAAATTGTA

5 AATTTTGITI
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1142

GTCTATACAT
1202

TCTCTCTTGA
1262

GGTGATTACA
1322

GAGAGGTATT
1382

TCTGGGTCTA
1442

CATTGCAAAG
1502

GACCTGCAAA
1562

ATGTCTAAAG
1622

GTGCTATAGT
le82

TTAAATGTAC
1742

TAAGGGGGCA
1802

CTTAATAGAG
1862

ATGAATATCT
1922

TAATTGACTT
1982

GTGTAAGACT

GCCTGTACAG

CAACGGTTTT

CCGATGCTTA

ACCCCTGGAC

AAATGATAGT

TAAGTTCTTT

TTATATTTCA

ATTTGATTCA

AGATGTATTT

GAATACTGTT

TCTTCAGACT

TGAATAATAA

TAGGAGCTGA

ACTAAGAGAC
GTTGTGTATA
ACAATTTTGT
TGAAARACTT
ATGTGCCACT
GTGAAGGGTT
TTTTCTAATG
GGTGTAATGT
AAATATTTAA
AACTGGTGCA
.TCTGGTGACC
TGTCAAAACT
GTAGGATGTT

CATAGCCAAA

1922

ATGGCCCACG
TGTAAAGTCC
AATGATTTCC
ACACGTGAGC
GAGAACCTTG
AAGTTCTTTT
AGGAGAGAAA
TTTCTGTGCA
AAATGTCTCA
CTTTGTAATT
ACATGTAGTT
ATGCAAGCAA
GGTCACCAGG

AAGGATACAT

TAATTGACTT TAGGAGCTCGA

G?GTATGAAA
ATAGGTGATG
TAAGAATTGA
TATGGAAGGG
AAATTAAGAA
GAATfGTTAC
AATATATGTA
AAGTTTTGTA

CTGTTGACAT

CTTTTTTTTC CCATAGAAAA TGTACTATAG TTTATCAGCC AAAAAACAAT
TTCGTGGAAC ATTAGCATGG ATGTCCTAGA TGTTTGGAAA CTTCTTAAAA AATGGATGAT

CTCACAG;CC
TTAGATTCAT
ACCAGATTGG
GGTCACAGTC
GATGCCATGT
ATTGCGCTGG
TTTTTATATA
AATTATATTT

ATTTAATGTT

CCCCTGAAGG TACTCGTAGC

TATTTCTTTA

AATAAATAAA

TGCCTTTCAA

AATAGGCTAC

TTCTTTTTAA

TAAAAATAAA

ATTTAGAAGC

TGAAAATCTG

2042



CCACTTTTTA ATTTAGTGAA AGITATTTTA TTATACTGTA CAATAAAAGC ATTGITTCTG 2162
10 AATGGCATTT TTTGGTACTT AAAAATGGC 2191 TNF |igand

fam'l y wrydadsesghave a-conserved | eucine 15 residue correpgmusdmnmR7se

resi due 205; a conserved gl ycine resi due corresponding to residue 211;
a conserved tyrosi ne residue corres?fnding to residue 216; a

conserved gl yci ne residue corresponding‘to residue 277; a conserved

| euci ne r esdaddfeB@’ TESIRARTP A rheaX@%E Obterc?SRiTTa TRERAGREOS AlckRAlrRIIANY| al ani ne
resi due cargea@spondi ng to 307; and a conserved gl yci ne residue
correspondi ng to residue 308. The TNF |igand domain seens to run about
from 285 (A200PTGTTT COTBIGTTQICATACAAPAOBGHAGTATAG STTATAGRY MdaARACEKR®7 and 262.
Thi s cl one2l®2hi bits cl oses honology to a nouse TRAIL, 25 which is

inplicated in induction of apoptosis. Related fam |y nmenbers include
| i gands f GICACBRTITén ATFIRGTCHM ACTTATTRIADHRATART ¢ 2 CAMIAPAAEB rATRGETBHIGS fact or,
etc. 2162 By cDNA Sout hern anaIyS|s it is clear that 499E9 is
expre%Qed i n T cells, includi Thl, Th2, 3 week 30 polarized Thl or
Th2 cells “13}‘38‘: o FFECCTRRTT {ARAAR knock-out thymus cDNA libraries.
Some weak %ﬁdﬂal from dendritic cells may have been detected. Cells
expr essi ng 499E9 typically contain a nmain transcript of about 2.1 to

2.3 kb, but al sSONEohigandnfamihgrmenbess rhaves.a Ttosadid lﬁunin$u;ion
anal ygks S:E’ng&ﬁ% &Pfé%;&éﬁ(&r?érgﬁé'ré&due iHsaJ éflﬁ-%' e not eidd VeI

l'ung, spl een, ranscripts for een det ect ed
in fi rebidae scezr%%p%éln%mcm%sdtem/i@m)a gansarvedel | s (CD4+,

l\/ELgéll+ kBrt)ﬁf&éfﬂe f@Qi&@@%ﬁ@éﬂ)éndi#@Q%b %sdidﬁeﬁezfl%i Iaungll iver/ IS|ol een,
or g Knock out orga ear ney, I ver Spl een, or
Pests o) < "Eonservai BlPeine Hgl&ut ePEreTBIRRE TP Gt T 1 A T

| i gand céﬂﬂtf?eduggeeiﬁefﬁ@@i&@@ éﬁrfénpbnﬂnngnﬂaaregﬂﬁﬂb 82 a al

cel l rfa er ve
respon?es %ﬁne *‘Z%#o?heg'#gig I n dg% | On%o%?ﬁ%ﬂ&?dntn(% (;‘de';'hoag}ed cells.
499E9 agonkstenserved gm:alg@nrsssdueragommmns t';p m%tduml@&xy

mol ecul e Thef‘?ﬁFr§9§£ﬁ&'§&nQin sé&hé E@%%&%'fﬁﬁﬁ'z\/@é'% yand may

in fact, cause_ a shi hel per ce types, e.gd., betmeen Thl and
Th2. Thus, E293E6 bRSRht ag%yg?éy%%wa sites may be'at 197 and 262. |

This clone exhibits closes homology to a mouse TRAIL,

25 which is implicated in induction of apoptosis. Related
family members include ligands for CD40 and FAS, and
lymphotoxin beta, tumor necrosis factor, etc.

By cDNA Southern analyéis, it is clear that 499E9 is
expressed in many T cells, including Thl, Th2, 3 week

30 polarized Thl or Th2 cells, pre T cells, and in Rag
knock-out thymus cDNA libraries. Some weak signal from
dendritic cells may have been detected. Cells gxpressing
499E9 typically contain a main transcript of ébout 2.1 to
2.3 kb, but also containing other transcripts. Tissue

35 distribution analysis suggests a positive signal in
brain, heart, kidney, liver, lung, spleen, and testis.
Transcripts for 499E9 have not been detected in
fibroblasts (L cells), monocytes (RAW264), naive T cells
(CD4+, MEL14+, Br cells), macrophage cells, Nippo

40 infected lung/liver/spleen, or Rag knock out organs
(brain, heart, kidney, liver, lung, spleen, or testis).



10 be useful in the treatnent of abnormal i nmmne disorders, e.g., T

cell imune deficiencies, chronic inflammtion, or tissue rejection,.
TNF |igand ol ecul es typically nodul ate cell proliferapiprisordzaly lity,
and di ff &YQM33% on. For 15 exanple, TNF and FAS can ki l Ii)cel Py axpr essi ng

their respective receptors, includif@ fibroblasts, | iver cells, and
| ynphocytes. Sonme nenbers of this class (gé 4 a§1ds e bJ;t effects on
cel bul ar prolifefBe S5TYFERERL shomolegy kg %%E et rEre sPEC th ¥ % cept or s,
e.g., B cel Fam20y suggesssngufddion dhestel efabsculm. prafi9ESr &s @n Ty al so
ef fect subse nt_di.fferentiation a;]:ﬂ] 1, i rectly or

I ndirectly, ngicﬁ&’ﬁ&ggei ﬂoiﬁs‘éé{ghefélg%ﬁésm Onf@é’eé r fsll?eec_:sl.ﬂc'r ) The
menbers of phelikErhcdwadréspbhyesl on ekfpeier TrllostIMARAIDH ST f ect s,
whi ch may ab%oagsﬁ%eag 68! LHb8E cel1sdi fASUEIAGEADILDI GHPOPLOSI S.
Recept or” expressSing cells may be protected, Trom act!vgtlo | nduced

y
cel | death antagppiebp.oRaxpdpEasfSt #9r2 SANPFEERHRXY | have
effects on FoangdeBuhnpbacyEes. céll mediaffé® esbbdaceivatihwacmedi zed

herein is from nouse, but _ot he [ LAt . ar | ant il
exi st . RN %ﬁ‘&lt'sgaﬁsﬁcgssgﬁitg?g?giﬁ%lﬁ%go?%girj%%ﬂ iéa‘(y' '_S "

speci es, e. petweenn@hds aaddThadenTbpswi APIEP sor bantagonists | shwld See

bel ow. 10 9RSGHe100h REEOWrBhEndne IbE CabATmb P! i1fit@HD| B doRueROSES, 1O 2

nouse i kew se applicable to rel af ed, enbodj nents from

ot her poire§ cell immune deficiencies, chronic lnflammation, The

nmouse 499E9 pr ti@ishd $efRkebgi.n Whi ch exhibits structural features
characteristic of _a cell a_TNFE #gand famly
I

) surface anti,ge e.q.

menber. The prot & liggnd E&S’gﬁcylﬁ’& éﬁégagﬁypﬁlgfipéﬁf:%c% types, others
5 express | egodifaritiion, THab4dS9EY, aahdgdhfSbpehtibeion. pFasent in the
identified tissue ty an ' r QN ;. ant] wthits

bi ndi ngi%ar ﬁ%‘@rmpie’ ?ﬁ@ula&%bﬁlgnﬁgflt gr?i?&f ggi%%dﬁgé{%gg%g?i%%%{%s ects of

cel lul ar physsgaapive mmt@[menﬁ-pCégddn_gcfilbﬁébléétS: liver peellsed 499E9
Mouse 499E9 g 1 og: 1ENERrleS mehPeRsi BESERI 5Dc1assNGX Rigdh@se amino

rovi a

aci d sequences, mno tQ carboxy, are i rt I n providing

sequence i nfaxdHditopEERCys, opheedlgEn PPl F@tFBPnggngﬁgﬁishing the

protein diarasiiey dHdateirespard itee rebebybrg, nengL puB wallants.

Mor €OVeLo t he%c;?:cegstsi,jfjr?g S(ﬁf&bqncﬁ%easlel %\Q:If%rc%gaggt ip%glﬂferation may also
effect subsequent differentiation steps, and may lead,
directly or indirectly, to changes in cytokine expression
profiles.

The members of the TNF ligand family also exhibit

25 costimulation effects, which may also regulate cellular
differentiation or apoptosis. Receptor expressing cells
may be protected from activation induced cell death
(AICD) or apoptosis. For example, CD40 ligand can have
effects on T and B lymphocytes. .

30 The embodiment characterized herein is from mouse,
but other primate, e.g., human, variants will exist.
Additional sequences for proteins in other mammalian
species, e.g., primates and rodents, will also be
available. See below. The descriptions below are

35 directed, for exemplary purposes, to a mouse 499E9, but
are likewise applicable to related embodiments from other

species.



peptides to generate antibodies to recogni ze such segnents, and
nucl.eoti de sequences all ow preparation of 20 oligonucl eoti de probes, both

of whi clwoaps259s8 at egi es for detection or isolation, eRET/USKBRI6Ag, oOf
genes or cDNAs encodi ng such sequgfces. As used herein, the
term "nouse 499E9" shal l enconpassy when used in a protein context, a
protein 25 havrinag nwﬁgéom gﬁ:@t@i@e 1@1@%%&5%@&@%&@%@ -
signifi cantrc fof such aﬁgrgot %I % t her gbl éf honol ogous
protei n d&MH ﬁﬁﬁé‘@es f chendehdc © Eof"rﬁ fprstagey.

ant i bodi eanttngmcald w.hi ad NG 4148989 familw membegh aﬁ‘henprsbteé.ng , at
past aboyl, $aL:AY devialloy 30 Reldkgbunan (@ReukyinMoeBigler ably better

t han abou nor e era f han ‘about 3 nM

Honol o"'gou@@r@tstﬁ ASSHEF éﬂ@@ﬂt@undﬂlﬁ #ﬁﬁﬁ'ﬁl pafigsacshsuld bet her t han
nouse, €. presRhtBeTHY ideaeifSed\@issue tpﬁmhhantﬁaem es should al so
possess struct ur al, loé or 3?1 functi onal.l ¥1 el a nfa1g_enes and proteins, e.g.,

birds or in antigen with itsypinding PRZYPEENti de” as used
herein i ncsll-mlﬂsi e mpﬁ:rgpamfu fart reddgniny cardegseaspestd eficonpasses a

h of f b d
genr ol |y s idel SR LpN R e Bk U RaRPBRA. b0t 16

am nol@ci ds, preferably at | east about. 20 ami no acids, and, in
particul arIIry Punoirﬁ‘ég reghgyybodi ments, at | east about 30 or nore am no
aci ds. The term "bi ndi ng corrp05|t|on" ref%rs to mol ecul es 10 that

bi nd with speci¥qude AIFEUFIER0 é’“ﬁ;‘- Seauencs |is s & ing type

fashi on, ®o:are ant'mﬁw-aﬁfﬂricg%ld sddtieficast, | Qﬁ:ovlluea ammacltudes
corrpounds pr.ot ei.ns whi_ch S(?S’H f cal assSogi gt e W t.h 499E9,

i ncl udi ng Iaﬁ.’b}:éy, 5 RIS b & %15 cﬁr&fl OFMBEAPR 1 15

i nterBSti am, the Ymrtlcgnmlaérﬁovmnm(ﬁbrcdmsltamulsﬁmg thenpreceia may be a

pol ymer, Igﬁ-%q ef,dﬂ] ARl anti gen
wth st rug{ ur aI ré) Icati ons q'tér}fg'?@be a rrr&glescul e %ﬁ%c%h has a
nol ecul ar MaRgRveihi dhe mMentddss smqer{q?@ @d&%ﬂr@@émlm ing

det er m napeptiddy ﬁ@f&&}éi%%éf%tﬁﬂfd@.@ to re&gsyﬂlsztes schant agoni st s of

E;Qid?rgﬂd!‘sg@' RIS, 2. TR S I AHATGR® By G SRR (2% (81 h
ed.), 20 _dae;rgg&mn.é&teﬁﬁe PYobes, bothules antiich larepwirategies [fprmeans t hat
the prOtEHJEtection.or isolation, e.g., cloning, of genes or cDNAs
encoding such sequences. |
As used herein, the term "mouse 499ES" shall
encompass, when used in a protein context, a protein
25 having amino acid sequence shown in SEQ ID NO: 2, or a
significant fragment of such a protein, or another highly
homologous protein derived from mouse. These binding
components, e.g., antibodies, typically bind to a 499E9
with high affinity, e.g., at least about 100 nM, usually
30 Dbetter than about 30 nM, preferably better than about 10
nM, and more preferably at better than about 3 nM.
Homologous proteins would be found in mammalian species
other than mouse, e.g., primates or rodents. Non-
mammalian species should also possess structurally or
35 functionally related genes and proteins, e.g., birds or
amphibians. '



is free fromother contam nating proteins, nucleic acids, or ot her
bi ol ogi cal s derived fromthe original source organism Purity may be

assayed ard et hods, typically by weight, and A& arily
be at t%%about 40% pure, generally at |east about 5%%710 f?gé,gjlégften
at Ieast about 60% pure, typi caIIy at.w_east about 80% pure, preferably
at | east about 9Q% pure, and in preferred, enpodi nents, at | east

about 95% pur e. HeEs "polygppg,}éfep, eft Bsﬁﬁil hegeinpineluder @ 35
Sol ubi | i t y sdiond ficayte fraghent biageginentepaidSenipasses tdhe envi ronnent

and 1ne PoXRERkiGs WiTKoPAEECLELTaues of A€o L YASRIL 4P SRI4R' T 1Y

I ncl udi ng enpe
el ectrol yt @@ r gemexellyi zataheant| abontrl2 amimaracidsi stics of t he

pol ypeps i dey ke 1N ‘érelgﬁ thabout 38! ¥RMho d¥Phsal rature at
whi ch the vel égpttl e |ss usg‘o:ll r.anges f?om ab outﬁyefeélf%e?{%@about 65 5

C. Usually teﬁétt é‘rtatler gmapo,8gifs, grRdt c}Rt PRFE xly 18[err] C. For

di agnost i cpi¢ifeased cnbodinenesat Heelvakt about/s3gl by her&h@bing oom
tenperature qQr, warnmer, but |ess than the denaturation tenperature of

corrponentsaicﬁ' e assay. For therapeutic purposes, the tenperature wll
10 usually be ©Bwy teempdbdindiag tcsapipoaﬁ.ltioabouefef‘f‘eto]mﬂécules' hunmans

and MEe, ha0 i) (heLhbakd r3Li LYt £BN29bES, o gl LTRRIAIYLE MY be I alsed

or lowered 1n situ or In structure of the
pol ypept i d@dhigsdir pairdagetypPey fpehipng Qﬁb%aﬁltl?»:bPCP@Y's%%‘b}%e%t ate, and

usual | yt 13 mt@traldtthl@ndenf&u agtgog tiatcgudelheoﬁ@wﬁ&@t i deg ! nﬁyplbftems, t
associ ate ot her, pol ypeptides.in a g ructuyre, e.g., to
confer sol ﬁ%ﬁ'ﬁq@{ fpe&l%eryﬁgi’a?‘éﬁ%n"?‘ﬁe Wl% §§§§5 lﬂ%é’gxﬁtjsnlﬁ a manner
whi ch appr eatmedtads physm&bgﬁ.&lal[typn:élbvhn;zeproﬂéﬂaptabem 20 ~ The
S0l vents And RSSO Caaphlel LSYRLK B non B8l 0L Cal dife compal L bl e

buffer,” of "a reserva I'on of “bi ol ogrcal act|V|t|es and
will usual ) eCUl@MhﬂaﬁeP@lmghopﬁngamlﬁqllemQQMFvenlk Usual |y the

sol vent wi Iﬂuﬂw%rmn%rl@lg Ry b)épbﬁahhilgéﬁv‘ﬁﬁﬁha@@fﬁcén?aﬁ and 10, and
preferably a % one OCC&SI ons, one nore detergents wll
be added, (“Wﬂo qaf’é’nrﬁ I S’rnérl"'r may b&eﬁa@ﬁ??ﬁﬁlﬁn@l%hghas CHS (chol esteryl
?gm[ Zucm lnattcﬁ)ecnﬂar lslﬁpbéPﬁhlch interacts with the approl?rlate)'---- I

o] ro e} n pat e .a low
enough @oné%erg q} @’et) o a\VEol gn% %Fgﬁ?ﬁggnﬁaﬁl srup%lg(;n of structural
or physi ol @g!leStS Omm}s@gpms‘t@f ofh&her binding interaction, see,

e.g., Goodman, et al. (eds.) (1990) Goodman & Gilman's:
harmacological Bases of Therapeutics (8th ed.),

Pergamon Press.

25 Substantially pure typically means that the protein
is free from other contaminating proteins, nucleic acids,
or other biologicals derived from the original source -
organism. Purity may be assayed by standard methods,
typically by weight, and will ordinarily be at least

30 about 40% pure, generally at least about 50% pure, often
at least about 60% pure, typically at least about 80%
pure, preferably -at least about 90% pure, and in most
preferred embodiments, at least about 95% pure. Carriers
or excipients will often be added.

35 Solubility of a polypeptide or fragment depends upon
the environment and the polypeptide. Many parameters
affect polypeptide solubility, including temperature,



I11. Physical Variants This invention al so enconpasses proteins
or peptides 35 having substantial am no acid sequence identity with the
am no aowdsespsence of the 499E9. The variants include PCYTESIN2LT66

pol ynorphic, or allelic variants. Am no aci d sequence
honol ogy, or sequence identity, i s 13t er i ned by optim zing residue

mat ches, iélectrd eésaﬁhr@m&eﬂtroﬂysér&@a:@éla@u:r&ﬁwred See al so
hbed[ehanl t al

48: 443- 4 Sankoff, et al. (1983)
Chapt er ?ﬁach 1?\5*%)% o&t ¥ ﬁgpofyp%'f’tge' ?F&gl\%%?‘b‘ﬁ%l (FRS: The Theory
and Practlselvént ‘Sepileally Cotpar tamperaicr s ont Wisi aly, tEéadlng, MA; and
sof t war e n c N 4Vi gd the -
Un|ver5|t588F9%§§EgﬁgnhEGg%%? g%% %FOMD%%B%Er4 Emkgd son . Sequence
i denti By cBangésuakey the E@ﬁ@?ﬁéﬁ?ﬁ@ %%ﬁ%%?vh§|géeéﬁﬁstthQM|@hguhs
nmatches. 3g° @nsefa@tai/fg&md tpilsed Y iKke | tampdratigdee wilpubstitutions

wthin the fol S ycCl ne, al ani ne; - val i ne, jsol eucine,

| euci ne; agﬁaﬁkix gg E ragﬁtEﬁ?@eﬁiFﬁreagﬁéW%E?ﬁE' bt Le$%e: serine,
t hr eoni ne; than theldenaaugani@n tandepheuyé abAncoiepohgnosi ig. the

ool 000USABELDO, AL RAGHEBETELAIBLNBLER | b NLERSEELL Gre i fC! U

nat ur al po? phi ¢ or a rc an er specres varra n each
respedﬂlveuﬁueiéansebgéMcéemﬁﬁpaﬁureZOtyn@qeﬂégoabOBtoBéfn@ Borpepti des

wll have 440Eh25aA@003ce, tHERGR! Yndéf Sé‘i?éaf&”sﬁ?@?é@ié Queﬁﬂ% to 50-100%
i dentity (i f conservafive substitutions are, included) wih, the

am no aci dCSEREEAEBTEf MAKePLaovRbSed okt { PYeradsiReSitR| X in WBELEP- | east
about I3|5% generndlel giak h%gghtabeuhréo% ghe p&wﬁeptnheaghg}amaut 50%bI t
typically at out ast out () pr erably a
| east abou?eneragg Snd®rr & “B?B?Bﬁé%#@yaft?% Bt %5 a91Y The
i sol atléd 486E9iDNA danabareéadtayenDdTheeuohypeptldecmaptbde substitutions,
nucl eoti de 0. o] ons of

el cot | deaoEoEEpRRE itn QLACEChbLFpRREEAL, . o Mt BHEARY M P
sequences fhruptuneode- 9hes§°aﬂﬁnééﬁssolﬁb%llﬁﬁriQﬁta$%@01ateddwl§hoteins

havi ng S'”lhﬁid§h$§'ab%gkﬁéhts'ﬂﬁuaoﬂsﬁhér whicBNabBLOkPmaés Ot her
functi onal aCtlvthggl egllnndlfled 35 sequences can be used to produce

nut ant ant PGEHER @Kﬁﬁn&@tﬁiﬁ?E%g?ﬁn Enhanced expression nay
I nvol \&D gene Theagalvientabndn eleptiredgedst wahdcuepalldy, benar eased

biologically compatible buffer, of a type used for
preservation of biological activities, and will usually
approximaté a physiological aqueous solvent. Usually the
sclvent will have a neutral pH, typically between about S

25 and 10, and preferably about 7.5. On some occasions, one
or more detergents will be added, typically a mild non-
denaturing one, e.g., CHS (cholesteryl hemisuccinate) or
CHAPS (3—[3—cholamidopropyl)dimethylammonio]-1—gropane
sulfonate), or.a low enough concentration as ﬁo avoid

30 significant disfﬁption of structural or physiological
properties of the protein.

III. Physical Variants
This invention also encompasses proteins or peptides
35 having substantial amino acid sequence identity with the
amino acid sequence of the 499E9. The variants include
species, polymorphic, or allelic variants.



transl ation, and other mechani snms. "Mitant 499E9" enconpasses a

pol ypeptide otherwise falling within the sequence identity definition
of the set forth above, but having an am no §ﬂﬁy ce

whi ch d%%?ers %‘fronlthat of 499E9 as normal Iy found in nggtﬁg mhg?her

by way of deletion, substitution, [ cﬁbert lon. This general |y includes
prot ei ns havi ng si,gnifigant |dent|t W th rotein hayin sequence of
SEQ ID NO 2, andh ARide act ﬁ&ﬂ“ﬁ&%’a%%‘&%%?fol BYi TERUSRER VFESRELLY: g.
antigeni c ds Hetiemmimede biycopuimbzihgseesktduemaaschasd i pr eferred

erhod! Nt S ANLALY, MY AL LBRCEHL! GhBOOLD SLaglossd cocspfiyences. Full

| engt h sequences

%F?runcated
versions, &egd e@@ﬂhbﬁ@ a1 déﬁ?@ﬁué&s_a&d—ﬁhﬂés oﬁﬁfn%53mull al so be
useful ,515 Sbhk@@f%eetg%ﬂes (QBSBDOtﬁhﬁEeEOGﬁé iﬁ%ﬂétwﬁ S OdhE £ B5g are
typically go deslreo Simlar aneghs ppl dlffe[en 499E9
proteins, FRAMSScoRRA-FAS0TE gsi,The Theoty. anc . '
e.g., m -f0cuﬁ-r1 onThaﬁdléeneWepiepnsReaélggneMEJIgn@eant to

enconpass v‘u > 499E9 ., pr ot ei.ns nouse

enbodi rrents e&rfe %gﬁ){% 9§ sé“ﬁ?g‘e Eeﬂ% ggtglgﬁEgﬁﬂﬁ?%%Jeﬁeiféswcan al so be
conducted E$.n§m¢hghe UnaNENSI&WI@f|WSGCDnsms Gendbiesi Cpmpuisedst it utions,

del et 1 05S, bRy ! Maifedl, WY CRUBAALEORACHRY thecRangan bR Lo arrive at

a final construct. Insertions [ude am no- or carboxy- termina
fusions. RESFGRACTing CoRSSEYRS iven shbsEautirea af BaEeR®8t codon and t he.

expressed m&@aatxsractemret habshe tatiearedybotalhe dasiuad activity.

Met hods for substltghhon t%tkgns .at 30 ﬁredete ned sites in DNA
havi ng a kit SN OEREPEf t | 9eYE € py ML3 pri ner
nutagene5|aman1ne |udhmm!assodhmbnneeaaeucﬁnePCE&paetﬁo|queé See, e.g.

kel = o S AL, R tE%z:Y: Bhiig; JGping, PRPLSHEAL) 00

present mxlé»mr@w Argipgneyi éosl pheoyBadanine, tyresénas, e.g.,
het er ol 0gogfrdIPSIUD M IRINBAUH Requences are typically intended to

include natural polymorphic or allelic and interspecies

variations in each respective protein sequence. Typical

20 homologous proteins or peptides will have from 25-100%
identity (if gaps can be introduced), to 50-100% identity
(if conservative substitutions are included) with the
amino acid sequence of the 499E9. Idéntity measures will
be at least about 35%, generally at least about 40%,

25 often at least about 50%, typically at least about 60%,
usually at least about 70%, preferably at least about
80%, and more preferably at least about 90%.

The isolated 499E9 DNA can be readily modified by
nucleotide substitutions, nucleotide deletions, .

30 nucleotide insertions, and inversions of nucleotide
stretches. These modifications result in novel DNA
sequences which encode these antigens, their derivatives,
or proteins having similar physiological, immunogenic,
antigenic, or other functional actiwvity. These modified

35 sequences can be used to produce mutant antigens.or to
enhance expression. Enhanced expression may involve gene

~amplification, increased transcription, increased



segnents fromthese proteins. A heterol ogous fusion protein is a fusion

of proteins or segnents which are naturally not normally fused in the
same NEWIDOS/25958 simlar concept applies to heterol ogouBCHUSSIR236@aCci d 5
sequences. Fusion proteins will be useful as sources for cl eavi ng,
separating, and purifying portions thé?‘%of. I n addition, new

const r uct =yEs e iBide dddBther GRHHaRghssi Mrh@kahwnabiogal domains from
ot her. proteins. For exanpl e,. yarget - bi.ndi r._ot her.segnents may be 10
swapped: TETEAPAT Ao FEVHRRN R O FoTy 5o pAIeBooM ehin Fge e Soe.
e.g., Cunmsegimnge cdaititfyl BBHirgdiiencef the24P9E336s51388; fardhO Dowd, et
al. (1988) gel gigm- X %'dl"'—é%%%: : phoram dite
met hod desa(#ql%e'dq%)%/t eaucflag eanan Carrut hersen_(c1e9§151c$le;&}r1§. etts.

22: 1859- 1dgRm \hat of 43%5HL e anrmely Spvakdine noRRTEagReer A doubl e
st ralnded fﬁlﬁgﬁ@\toﬂ\ﬂddélﬁ;fitcﬁﬂ lslhbgﬁiaiﬁﬁﬁdxﬁl Tdieriﬂdaértiorﬁymﬂ]@ﬁ(? zing the
conpl enentary strand. a nneal i ng t . str.and t,oget her_. under

appr opr i at%e%?ﬁﬁji Xo‘r%crﬁd'}aaerﬁl %ﬁﬁﬁ?%d‘%glﬁwgc 1gent3F¥isi ng DNA
pol ynmer asevitih ha aproteirafiEvamg aeepyrriae oS SRfeMDe NCe. @,, aldRasechni ques.

| V. Functiggg!-Vr' i . : T {.nq _of si Ql Q@i cal. onse to
499E9s may’ Jfrgu %[‘Sfér:%sm %oele%lh‘f#t%gotﬁg}&ﬂ%sddfg “df %trﬁ:ggan |Cgr;<;%%pto

its bilAdi rgmpmegrnic.e with dmarersesguenags f and ke prefenredugh

conpeti Ui \Gbddlimbit S eorlttin mdbtyidf RS TN Alength ABJAGFRL - 1 nventi on
wll often use isolated ﬁgotel n, menbranes from.cells expressing a
menbr ane SSERFI- 3F 4L ARRFHEhSBRTE S Wil SYREEHHEM PSonpri si ng

antigen préfadied, SEERH cahddws® wnlieims, «/g.fragmiple attached

to solid phase substrates. ,These.assays w..J., al.so all ow for the
di agnost i cc%Féﬁ‘élF‘h?"r%ﬁf&ﬁ Breaq %?’?%Jt?{ss’ S &S e Y5i&fithig segnent
mut at L6ns kiklewbsie f | genteéns; mroternsg efvBid Mo inatiraid swdideésat i ons,

e. 9., 499E3 anal00sa11y most dediidal M U GRY YUY I the use of

conpetitive dr SCre€ni ng assays, e.g.,

19 nelitferenty 499EDRIALLInS aRageirwhamindiiees faymshtir - conpete

Wi th a tesfafDOREWidhth b1 dbdl NEhimalde HIP! Cinhmmals @ bidadat ural
protei n sequenc "Derivatives! of 499E9 antigens incl Lide am no

e
acid.5 seqteTR® ABTGHIRLIONT 3k FEReRALE 99Ny trgRcompass al

20 49S8E9 proteins, not limited to the particular mouse
embodiments specifically discussed. ,
499E9 mutagenesis can also be conducted by making
amino acid insertions or deletions. Substitutions,
deletions, insertions, or any combinations may be
25 generated to arrive at a final construct. Insertions
include amino- or carboxy- terminal fusions. Random
mutagenesis can be conducted at.a target codon and the.
expressed mutants can then be screened for the gesired
activity. Methods for making substitution mutations at
30 predetermined sites in DNA having a known sequence are
well known in the art, e.g., by M13 primer mutagenesis or
polymerase chain reaction (PCR) techniques. See, e.g.,
Sambrock, et al. (1989); Ausubel, et al. (1987 and
Supplements); and Kunkel, et al. (1987) Methods in
35 Enzvmol. 154:367-382.
The present invention also provides recombinant
proteins, e.g., heterologous fusion proteins using



gl ycosyl ation variants, and coval ent or aggregate conjugates wth other

chem cal noieties. Coval ent derivatives can be prepared by |inkage. of
functio L. to groups which are found in 499E9 a de’
chai ns %%ér’ﬁg?athe N or C termni, e.g., by standard %gg,s‘ﬁg’h&’éd ee,
e.g., Lundblad and Noyes (1988) Chem d8 Reaaents for Protein

Modi f I cation, vols. 1- CRC Press,, Inc. Boca Raton, FL; Hugli (ed.)

(1989) Tecﬁ?ﬁ’ﬁ%‘%%%#?’f‘o‘f@%ﬁ Pro%eing st By hekeradmgous 3810%an D ego, CA:
and Wong (ﬂﬂ&ﬁélﬂ&ﬁwﬁfﬁéim £ R0 indSwy lwdemsawﬁma&éi nking, CRC

e i riRtaeey et apmmaly AR SR R B8R ond © Dl erns o

a pol ypept$mll;lﬂlr|<ngn¢¢3t App e starheterglagmss inwgledc acifur t her
procesg; ”%é%‘i‘@ﬁce§ee  F@sfon rotéiﬁﬁ'waml%g)us%ﬂl Ray
56:497-534 racec?are ver si ons, of peptlges W th tﬁe sanme

primry anf HeRwing. s%%ﬁ%’?ﬂ:"e’-%n AR B RS rﬁ%’-“‘s theFeatcat i ons,

i ncl udi ng phospiifr g8at edod few agbls Ehutes i e e Qnagie fakes phot yr osi ne,
phosphoser | epti des

hot h . I
bet ween 495%3131%%@&}115?&3:? £ ‘IET%?%% SJPgpaing eﬁrocl“b %ﬁerplpp?ﬁ é%ﬁ‘ “are al so
provi ded. For é&skamplei ckargetr-dobpling ar atther sagrferds megyt dens are 30

mul t i 'I%r'C*sﬁaﬁpedhogg@v*é%{'&1€f@féﬁ€3nev@%§1&?fiﬁﬁtbyqeptfé¥§t wict may have

vari ous adyanta I ng sene susce to proteolytlc
cl eavage. FMENEE X anPeRs €9 orIRRARGHAm prety SSASESS de, e. g.,
| uci ferase243 : 1330+ D336 § e Y ' Dswdl p et N 0f m%&t@n,amgg Chient.ecept or- 35

bi ndi ng s the presence or location of the fused |igand
may be easggg %@?égnigg *See, e.g., Dull, et al., U S Patent No.

4,859,609. O hemhgephofsphomm:.te method deadtitilssd bmcﬁeaclﬁ:égae:ta&fd al

[err] qgal :ﬁég%@ﬁé& (i85) 'f fé”lx.%tté“ i’ffffisd %.Céé‘im 138! pha anyl ase,

al coho rogenase, actor, etectlon or
purificat |Eﬁ°ducet aystable %x;n%h@me %uﬁvﬁgﬂﬁtﬂ : muﬁm:e See, 5

€., CodOWEkhndgd Baghd9BR)iFLiS86en 20 Sty either by FUSion peptides
will typicall made by either recombi napt nucl ei c a,C|d rgathods or by

synt het | C SW%BSF}E%B% Eée nEPHRHReRERRY fiiend fndh sl g
mani pul at i strand esgeeRsr ound&e sjppfbpbﬁ@lt@afm@ddymsl(br &y .addindSanbr ook,

ﬁt 3al 80( 19%%% %/gl ﬁégxlgafrztaq on| annd us:Lng Lﬁ\lﬁgr atfyererl\éasneu%lrit(l-;ZdanEd' ), vols.

appropriate primer sequence, e.g., PCR techniques.

IV. Functional Variants
The blocking of physiological response to 499E9s may
25 result from the inhibition of binding of the antigen to
its binding partner, e.g., another of itself, likely
through competitive inhibition. Thus, in vitro assays of
the present invention will often use isoclated protein,
membranes from cells expressing a membrane associated
30 recombinant 499E9, soluble fragments comprising antigen
binding segments of these proteins, or fragments attached
to solid phase substrates. These assays will also allow
for the diagnostic determination of the effects of either
binding segment mutations and modifications, or antigen
35 mutations and modifications, e.g., 499E9 analogs.
This invention also contemplates the use of
competitive drug screening assays, e.g., where



Laboratory; and Ausubel, et al. (eds.) (1993) Current Protocols in

Mol ecul ar Bi ol ogy, Greene and Wley, NY. Techni ques for synthesis of
pol ypepwiosrsasse described, 15 e.g., in Merrifield (1963pCrusame2766 Chem
Soc. 85:2149- 2156; Merrifield (1986) Science 232: 341-347; Atherton,
et al. (1989) Solid Phase Pentide Synt1ﬁasi s: APr actical Approach, IRL

Press, &f&&rﬂ&ﬁ@rﬁn&k&%}e@ﬁs "&lﬁfgen orPapitd, Prdffdniss QUi de,
W H. Freeman Thi s i hven é)%gaso conte at es the use of
t

derivati v&"’me%%’%“ﬁ HeTStt IRATRA? mfiing nr0° adigy prot %’élruence or

gl ycosyl ate an., Sof matewralatpmeiseinmys equerdae. coval ent or aggregative
associ ati on w thD%Pf%Eeres" oE‘%é’éﬁ?San %?A&”in@h&&%ﬁ:@&é'é(@ Se” vati'ves
will be 25 wusefu as rea i N T Amunoassays,  or

puri fi Bat | SRAWERES dButRRYS a%rf-?rern%ﬁw#fl}y QREVTY kg | EorTes, bi nd| ng

partners, ﬁc@sﬁiﬁ'@ioﬁr\}éﬂf&'ﬁ:sf‘ 4o or addFELd zed by. coval ent
bondi ng to a solid sup%mrlt such as cyanogen brom de-acti vated

SEPHARCSE, S®R7 YR Fefi s iR cpEler chemigd] mebsimtes- t feerienr adsor bed onto
Pol yol ef i Berivasivésacesn M]tﬂsnrqsamd N]?yltlwtﬂ@ég ab flehyrler Domebi tieki ng,

or use i urifi n. 0 n ies_or an
alternati \r;%é b?lﬁ%‘?ﬁ% lgﬁ%lgs?%?o 'S':f‘g 4%9%&5 %a?lcjaﬁls%lc% O%%’e‘l‘%d wth a
det ecflébl eograupthe. §-, 0B85C- f bermirii ne df agrowt $ttandaag sneair i fi cati on of

499E9 may gee, £8geffHGHGNAN &NQ! KHPEE! (Z88s ANER aP'Ré&, ntary
bi ndi ng part ner . A

sol ubi | i zeEo¥oBERteinModiticationy;¥olfyeht? orCRC PESFS belRGed as an
i)mrgnogen ﬁ@dﬁath&tbﬁpdﬂmlmﬂglﬁ (ed.antlses)a oreaﬁmimf ebn spectéig fOL

i ndi ng to.the nor fra rren ur i ant an be 5
used to s%%tl%ﬁ%&e%ﬁ?l% a t’?é %X Iﬁée‘gongfkggébeﬁ
enconmi&ssi Qyembstye ng G 5| L d|@1§¢ e. g

Fab, Fab’ ,Pfégg) Z?B‘g Raton |f|ed 499E95 can aI o) be used as a reagent

to detect aht i es geher ated in response to the presence of 10
el evat ed | evel sIof prngigniagengdycesylatiagnadterationgndseni ng t he

anti gen, bghbnghethi BgMyni8e thaoRBAL Efing tRE GTvELBPIARLORT Specific

physi ol ogi cal or di seade condi_tiqn. I nventj on, cont enpl at es

ant i bodi esPREF€ERS ©of ggBPh¥PERREAS QEFangeﬁE§n§¥%tBﬁ§bﬂeﬂn y nucl eotide 15
sequern@e sppvBesBifGQ bP N flrtherf processingf spepsei nsee, ecgntaining it.

I n partlcuL§Be15hk§ hgx ONpov. B98K Iag§s4§9t592d| $1Q3V|ng bi ndi ng
affinity to B g%%rseﬁ-agarnsgg@p fragnments which are

embraced are versions of the peptldes w1th the same

primary amino acid sequence which have other minor
modifications, including phosphorylated amino acid

25 residues, e.g., phosphotyrosine, phosphoserine, or
phosphothreonine.

Fusion polypeptides between 499E9s and other
homologous or heterologous proteins are also provided.
Many cytokine receptors or other surface proteins are

30 multimeric, e.g., homodimeric entities, and a repeat
construct may have various advantages, including lessened
susceptibility to proteolytic cleavage. Typical examples
are fusions of a reporter polypeptide, e.g., luciferase,

_ with a segment or domain of a protein, e.g., a receptor-

'35  binding segment, so that the presence or location of the

' fused ligand may be easily determined. See, e.g., Dull,
et al., U.S. Patent No. 4,859,608. Other gene fusion



predicted to lie outside of the lipid bilayer, both 20 extracellular or

I ntracel | ul ar. The present invention contenplates the isolation of
addi ti ongf, @%g y rel ated species variants. Southern P rddrhiREN bl ot
anal ysi s sﬂou establish that simlar genetic entities exist in other

marrmal s. It is likely 25 that 499E9s ap@ w despread in species variants,

g. rodents | ago ph arni_yo |od o
perlssodactﬁﬁf ners 6%iﬁ§?§ Bactlrial ETﬁglﬁﬁvgn%g% Xal§5p8r08¥33§lﬂeans to
isolate a grpou;ﬁ—lactcainasel,aaéﬁhanamgéasedl sptahohgdebyfirdgenaset ness and 30

A Syt o i e R BB, pARCALUBELLE. or puFfPELAELARN Of

many of the cts I'ecul es e greatly
acceleratedQEﬂ%lﬁPqnyﬁsaﬁi@#AG Se&ﬁ&“@ﬁaPﬁcBéFﬁzﬁFﬂBﬁnﬁﬁ ad8f®i ona
di sti nctsspegies Goddutﬁkllanbt efl .t tawssh nspaehceupal ; Blbesmsesent i nvention

35 provides usef r obes fo | dent.i fyin di |onal | ggous

genetic entities:ErI {§41ﬁﬁaﬁﬁ qésE§P %aiq be’hidae byTﬁég$§5Iated genes

will aIIom/uﬁanmmmnanntnucﬁélc acma MgthadS|ng bypsgsthehiof a

correspondi e y o whi ch | ack
ﬁ% |gens an exhgb gg Eor QEC sgha

correspondi atlve groun activity. This 5
shoul d al | owm%tsmﬁ acnq?eef:mx@tssmnoﬁrsggegcmbed geBRpati¥on to

untransior med, £ontinplsf@dcovk, et al. (P98SecMoBclaer Cllbfdhgst ract ural

el enents whi_c effect the [ act vat o} erenti

functi ons m&#bﬁ%ﬁ?%ﬁ¥4ﬁ%ﬁ¥4¥mg£géﬁﬂﬁgeﬁ? B §$|§Pidl PraEPnga ggﬁdard
t echni ques dfaboxsrorynolarllrarsubiedl ok, al. (pdstnculaBBy Qn_nannarlng
menber s of tﬂ}eogoeé%g%ﬁ 1Bi%cutar - crkifannl fi18630

nmut agenesi s ni-ngham et ) SC|ence
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However , prczttelamJ NtE98se) ISkAtidDIP Pracicd Ehstances,

and |nteract on. betme .yl a nt IIuIar
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with other iReptideéesl - g it W .l Ed@ﬁmﬁmheway nutagene3|s or
di rect ochem ¢ Sy ]%%m 1i IJd ty nethods.
Structuragl anal g#'kslf%‘ er?%?o stﬂﬁ)ograp |<§J Aﬁ%(ﬁ"he}g "Th%fe]csloc@al nmet hods wi | |
al so be derlvatlves of 499E9s other than varlatlons 1n amino acid

sequence or glycosylation. Such derivatives may involve
covalent or aggregative association with chemical
moieties. Covalent or aggregative derivatives will be

25 useful as immunogens, as reagents in immunoassays, or in
purification methods such as for affinity purification of
binding partners, e.g., other antigens. A 499E9 can be
immobilized by covalent bonding to a solid support such
as cyanogen bromide-activated SEPHAROSE, by methods which

30 are well known in the art, or adsorbed onto polyolefin
surfaces, with or without glutaraldehyde cross-linking,
for use in the assay or purification of anti-499E9
antibodies or an alternative binding composition. The
499E9s can also be labeled with a detectable group, e.g.,

35 for use in diagnostic assays. Purification of 499ES may
be effected by an immobilized antibody or complementary
binding partner.
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may be agndsti ¢ or antagonistic, €.gd., ric
extracellular or intracellular.

The present invention contemplates the isolation of
additional closely related species variants. Southern
and Northern blot analysis should establish that similar
genetic entities exist in other mammals. It is likely

25 that 499E9s are widespread in species variants, e.g.,
rodents, lagomorphs, carnivores, artiodactyla,
perissodactyla, and primates. _

The invention also provides means to iso}@?e a group
of related antigens displaying both distinctness and

30 similarities in structure, expression, and function.
Elucidation of many of the physiological effects of the
molecules will be greatly accelerated by the isolation
and characterization of additional distinct species
variants of them. In particular, the present invention

35 provides useful probes for identifyving additional
homologous genetic entities in different species.
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intracellular components and "extracellular" segments may

occur. The specific segments of interaction of 499E9
with other intracellular components may be identified by
mutagenesis or direct biochemical means, e.g., cross-

25 1linking or affinity methods. Structural analysis by
crystallographic or other physical methods will also be
appliqable. Further investigation of the mechanism of -
signal transduction will include study of associated
components which may be isolatable by affinit& methods or

30 Dby genetic means, e.g., complementation analysis of
mutants.

Further study of the expression and control of 499ES
will be pursued. The controlling elements associated
with the antigens should exhibit differential

35 physiological, developmental, tissue specific, or other
expression patterns. Upstream or downstream genetic
regions, e.g., control elements, are of interest. 1In
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t he pol yptHELERR- anti bodies will be | abel ed by joining, either
covalently or non-covalently, a substance 30 which provides for a
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are known %4nd a%‘étib"dﬁ'%?)orted extensively in both the scientific and
pat entL5 | it exmt ilbbediésli daabllse |rdidad | thw lvael swsli 498E9S des, enzynes,

substrat es, r L.nhi bi.t or. e f+ 35 . | et

chem | um nle%éc;'fe{;f?l%r%i%eléels@,y ’né%oggq?cxg%?{fi csq%gs%,lle%l%ag}]taf?%ﬁ i kaerfd Pat ent s,
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antibodies can be raised to 499E9s in either their active

20 forms or in their inactive forms, including native or
denatured versions. Anti-idiotypic antibodies are also
contemplated.

Antibodies, including binding fragments and single
chain versions, against predetermined fragments of the

25 antigens can be raised by immunization of animals with
conjugates of the fragments with immunogenic proteins.
Monoclonal antibodies are prepared from cells secreting
the desired antibody. These antibodies can be screened
for binding to normal or defective 499E9s, or screened

30 for agonistic or antagonistic activity, e.g., mediated
through the antigen or its binding partner. Aantibodies
may be agnostic or antagonistic, e.g., by sterically
blocking ligand binding. These monoclonal antibodies
will usually bind with at least a Kp of about 1 mM, more

35 usually at least about 300 uM, typically at least about
100 uM, more typically at least about 30 UM, preferably
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Al ternajlvely, 499E9 can be. used.as. f nt, and
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h
can be st anddurthes nithe @F*We%@é@é&gaﬁﬁtégﬁn F'n9§rng

fragments, of this invention can be potent antagonists:
20 that bind to the antigen and inhibit .functional binding
or inhibit the ability of a binding partner to elicit a
biological response. They also can be useful as non-
neutralizing antibodies and can be coupled to toxins or
radionuclides so that when the antibody binds to antigen,
25 a cell expressing it, e.g., on its surface, is killed.
Further, these antibodies can be conjugated to drﬁgs or
other therapeutic agents, either directly or indirectly
by means of a linker, and may effect drug targeting.
Antigen fragments may be joined to other materials,
30 particularly polypeptides, as fused or covalently joined
polypeptides to be used as immunogens. An antigen and
its fragments may be fused or covalently linked to a
variety of immunogens, such as keyhole limpet hemocyanin,
bovine serum albumin, tetanus toxoid, etc. See
35 Microbiology, Hoeber Medical Division, Harper and Row,

1969; Landsteiner (1962) Specificitv of Serological
 Reactions, Dover Publications, New York; Williams, et al.
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respecks veYork; and particularly in Kohler and Milsgein (1PgGul dnory

sequences Ay % %ssaa§5349hlaahichedgscussespbagvhéﬁﬁoaeahancers pol y- A
addition signals, t hers. An "isolated" nucleic acid is a

nucl ei c acE@negaglng5moaﬁcﬁﬂﬂalDﬂﬂtlBPd&eﬁ1xed pol yner, which is

substantially Otrmpaxﬁlt%gfer w&ﬂique@omm@mm_mmhmawﬂ shz)rk eacconpany

a native sequence, e.g., [Li ner.ases anki ng

genoni ¢ se&§é§€§§*FF%%F§h %ﬁ&l Gnéﬁe?P ypep lg?ﬁe°trermerrbraces a

nucleﬂzoacbdtammaﬂmvehﬂmﬂohsb&echaem dE libmavréesf odmantibodiesalily

occurring 0 | ud re I ngpt _qr DNA i sol at es
§E§g§ P&EgéﬁFﬁggzve&toQ% Sel %B@F ag a9l 3&9@?9

and €Si zed anal’ogS of anal 6gs b|oIo i ca
synt hesi zedQ?;leI‘-\’-‘@ttéJOGI o as Laygiee fombAnaiord ast Labp-’yftry of the’

Immunoglobulin Repertoire in Phage Lambda, " Science
246:1275-1281; and Ward, et al. (1989%) Nature 341:544-
25 546. The polypeptides and antibodies of the present

invention may be used with or without modification,
including chimeric or humanized antibodies. Frequently,
the polypeptides and antibodies will be labeled by _
joining, either covalently or non-covalently, a substance
30 which provides for a detectable signal. A wide variety
of labels and conjugation techniques are known and are
reported extensively in both the scientific and patent
literature. Suitable labels include radionuclides,
enzymes, substrates, cofactors, inhibitors, fluorescent
35 moieties, chemiluminescent moieties, magnetic particles,
and the like. Patents, teaching the use of such labels
include U.S. Patent Nos. 3,817,837; 3,850,752; 3,939,350;
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by geneti c reedentesd @ardanspfudndnddetectpopypépoldbingi mokar to fragments of
these #ati 4eRsr i394 ng a DN 298n8f RROUTAGCE05EEM YaG! OUsghf Lerent species

20 wvarl ants.
natural source. Typically, it will be useful in

isolating a gene from mammal, and similar procedures will
be applied to isolate genes from other species, e.g.,
warm blooded animals, such as birds and mammals. Cross’
25  Thybridization will allow isolation of 499E9 f£rom other
species. A number of different approaches should be
available to successfully isolate a suitable nucleic acid
clone. .
The purified protein or defined peptides are useful
30 for generating antibodies by standard methods, as
described above. Synthetic peptides or purified protein
can be presented to an immune system to generate
monoclonal or polyclonal antibodies. See, e.g., Coligan
(1991) Current Protocols in Immunology Wiley/Greene; and
35 Harlow and Lane (1989) Antibodies: A Laborat Manual,
Cold Spring Harbor Press. Alternatively, the 499E9 can
be used as a specific binding reagent, and advantage can



A significant "fragnent” in a nucleic acid context IS a contiguous
segnent of at | east about 17 nucl eoti des, general ly at_|east about 22
nucl eot VW@2829988|i narily at | east about 29 nucl eoti des, PGHVEIGRT6SN at

| east about 35 25 nucl eoti des, typlcaagy at | east about 41 nucl eoti des,
usual ly at |east about 47 nucleotldes referably at | east about 55
nucl eoti delsg wakennopaits csbecifipiey evf edindingntmuciehilsewah|! be at | east
about 60 O%nﬁgﬁsdy wolltg! BOthgeg. 30 A DNA which codes for a 499E9
protein w particularly useful to identify genes, nRNA _and cDNA
speci es which c88& PBPmPé?atEﬁeoﬁpﬁ6h§¥6gbﬁ§db39tEPﬁEOSh§1°n capld as DNAs

whi ch codebéOﬁsa@nﬁb@ggaﬁeaﬁﬂﬁgl65 &h Ofkpres€idh el EPtasParh@s. £hbRre are

i kel y _honol o 'T ot he Eég eci es n %gg ng prinmates, rodents, and

birds 5 Vari gLt line,WEieR cRPEFRSSE B fATER- hoRBPoToTae Rk ren

enconpassede stantierdi statiegeof eueﬁagenexpeessddngnplgen1nerthgt have

a more di shaphy ﬁ?o' USERBERYG SOl L Q0RO I QLDCeRRELEE on cafidlLgadl Y e
er-a e c

i sol at ed propria ese sequences If they are
suf fi ci entbg perfasmefiogyu¥arPpugnstainimg 9?0%@mh§°§}%0§¢59§n¢¢cular 5

i nterest. procedureEECO@Hé“Bﬂﬁdﬁﬁ&“éémﬁ@éiﬂfgnér@HﬁiBeerHQEBCto o
sequences, containing introns e useful ,fo tranggenlc

st udi &9 |ﬁ§FgBFH§ purgty ?FaﬁgﬁEnPEtcE?iésaﬁﬁpresst%aﬁ?ﬁnEr°Eﬁ for gene
t herapy. See, eThe, peptddewsegment892hn" AlsbshenusedntonpgediatRoitt (ed.)

Encycl opedi f | mynal A ic P S 502- 1504;
Tran s Cso8Brreprines BLEg0 801 00E HUER] faTkEREen A HhEISy . PPeng Ol
254: 707- 71@¢neapecchde(¢389pesusedceo2aa1eQ88appropﬁmbeetson (1987) (ed.)

T t : h, IRL
Proas, ot SraroaugtcobIHEEREra s Brofes for SEreEnIaR | B867150. 100

Subst &t i af - GonoFBy IPnNPpel nucﬁ§|§°ﬁbiﬁa§éﬂﬂéﬂéﬁh P°136ﬁﬁﬁﬁﬁsﬁhaéﬁntext

means ehthQéaEEanth@cﬁ@gﬁéﬂhﬁlqﬁés, syhaﬁétléoamhgaﬁﬁ&aéatﬁaégnds when
conpare ar,

nucl eot i de¥?* 111 g%?é%??&ﬁslﬁrsﬂi?EF %hggg¥%eﬁk EEQE?SM%%STag8&§g¥I?Lg
nugleo;idei;bgangralbpmp&e?easargbgaquéﬂ&hsowdlm?anp hﬁ use?%sgsbsﬁgfrt ot
oo PR bRk, 34 ahUALRALY st | Bbedo0on 0L Vot 1Y
part|éﬂlarldentéﬁbééﬁﬁénth sbehilgkedy §B§H§C9@MMéarn@P@aén t he
nucl eoti degarAbl8r F2hbteh¥s sHBRlaNbkapakberRL2g¥19X1:18k8ul, e.g.,
coupled with anchored vector or poly-A complementary PCR
techniques or with complementary DNA of other peptides.
This invention contemplates use of isolated DNA or
25 fragments to encode a biologically active corresponding
499E9 polypeptide. In addition, this invention covers
isolated or recombinant DNA which encodes a biologically
active protein or polypeptide which is capable of -
hybridizing under appropriate conditions with the DNa
30 sequences described herein. Said biologically active
protein or polypeptide can be an intact antigen, or
fragment, and have an amino acid sequence disclosed in,
e.g., SEQ ID NO: 1. Further, this invention covers the
use of isoclated or recombinant DNA, or fragments thereof,
35 which encode proteins which are homologous to a 499E9 or
which was isolated using cDNA encoding a 499E9 as a
probe. The isolated DNA can have the respective



when the segnments will hybridize under selective hybri di zati on
conditions, to a strand, or its conplenent, 30 typically using a sequence

of 499EQuo6s/skess | N SEQ I D NO 1. Typically, selectiveppyRisofthszgdi on
wi || occur when there is at | east about 55% honol ogy over a stretch of
at | east about 30 nucl eoti des, preigrably at | east about 75% over a

stretch of _ah 5.nucl eot i des st pr rably at | east about 90%
over.aboutrggggég ggtﬁggggnces i%eeg néﬁ? 53(1 $MC i ds Res.

12: 203- 213prPheters, eshghbevs. hpabyoyyadditpben ssignalss dewet i bed, may be
over others. 31 | onger stretches, and
in certain enbodi nents_will_be oyer a stretch of at |east about 17

nucl eoti des, us@® |"ysglated”| pusieigoafidsinR| ReEiehs, a¢iPdi caiFy: at | east

abo:Jt 430d an RNal, eDNAdESr anﬁlméafpbﬁjaharatwﬂx:emtlsa%sﬂa&xﬁiaﬂﬁﬂ or 5 nore
nucl eot | des

dit h i
The. hybr | aPERRFBReToAF SN OCHFF| oRBPCrRRT R ot Rt LY esiiahe of
salt, tenperaative segaanceSOEVQntsrlbmdames qm¢&ym¢5asmsxemma/¢wpicalIy
those ContEQEhFanngéﬁomQEb EALLANFLERCERE Sri éﬁéﬁiﬁ§”§ rature

conditions wl usSu |nc e tenperatures in exces out 30 C,
usual Iy inT X“-c§§§mo?f@569?53# @109-9b¢c%¢+<§ sequqamp%mlémhdfa%mn 55 C,

pref ergpl yrbﬁoeéaesseoﬁf igBoHbturall Oogcu&iﬁ@g&wlﬁékhae&@ncaﬂd ons wil|
ordinarily.,b ugﬁ; 15 than about 1 usy aILX Iess han about 400 M
typically FB§§ SnTEGOHPIBRBENRE B 8?% B 1R about 150 nM

However, tbhemdubﬂﬂgtsgnthésmaednanalegssor anaﬂm@srmi@&¢g¢malhmt than t he

3wl 20=UBrhEe135R by HREEEETOGEye Beetnd; | K A R e o

be cl oned ®Mie polgcudepinciudesspeolatedyberns zaf i Uhe molegule osel y

re'atQQSSp@%h%%al@Q”DEQQYnGEXeQE éékétwiﬁine 1n|9“0$6%8€e&rd'5tant|y
rel at ed speci es, | zation of_rel atlvelg'closel rel at ed

speci es i s HFROMERF; &gﬂsetham ngﬁat POeXy: PFRphivt187F ofidm 2R Rbody

prepar at i 0B oWk h tediichilly hess thafi abospetdfkbj tsndmyreferdlsiyisef ul in
expr essi on cIonlg_ ap @;o C e%P VII. Making 499E9; M netics 30 :
DNA whi ch &ngbdg ‘fragnents thereof can be obt ai ned by
chemi cal synthe§us.lsqma§§d mgpcdeils acid| whbiddr geperallycheeai ng genonic

'Slagr a;i'!gs Aol uls? Bothpos i t Wbl o ¥ b eb¥u®ls Ceblic | 1 £8, Ointéézﬁé'e sanpl es.
embodiments, contain minor heterogeneity. This
Heterogeneity is typically found at the polymer ends or
portions not critical to a desired biological function or
activity.

25 A 'recombinant" nucleic acid is defined either by
its method of production or its structure. In reference
to its method of production, e.g., a product made by a
process, the process is use of recombinant nuclgic acid
techniques, e.g., involving human intefventioﬁ in the

30 nucleotide sequence, typically selection or production.
Alternatively, it can be a nucleic acid made by
generating a sequence comprising fusion of two fragments
which are not naturally contiguous to each other, but is
meant to exclude products of nature, e.g., naturally

35 occurring mutants. Thus, e.g., products made by
transforming cells with any unnaturally occurring vector
is encompassed, as are nucleic acids comprising sequence



Okayama and Berg (1982) Mol. Cell. Biol. 2:161-170; 35 Gubler and Hof f man

(1983) Gene 25:263-269; and d over (ed.) (1984) DNA d.onin

Practi caWRRRSIs&Eh, | RL Press, Oxford. Alternatively, Bt%“%@@ﬁmces
provi ded ' Q 32 herei n provide
useful PCR priners or allow synthetic CZ' ot her preparation of suitable

genes encoddegiwed98E¥ng anyi syhtbenic ohigoantyeotiderDngcesbodinents.
This DNA ca 24YS d a ety e he

synt hesi s o?ug ? ?g%gt ﬁb§39E§A QSpYé‘&éf%aCBéoﬂoéi ﬁ %éﬁuﬁﬁgﬁjrn e.g.,
be used to g@ﬁéﬂa?@coalngoFbéléﬁEP oF ﬁDﬁ%@FSﬁHPtaﬁﬁlBEHP@saC#@F bi ndi ng

studies;  whige €QpSERUCY Qﬁtgaduemgessl pame{riAgdafl segduankecul es; and
for str ture/func l,on stgdles Vectors, as used herein, conprise
pl asni ds’ vFFGSEE: St BatPeri ophage integratabl e DNA fragments, and ot her

vehi cl es whi ch eddirerniaird viedyegiat isnpelr fDihefl &gngotia togeithiesr t he genone

of ihe host 886, cealin BANELSs 8F Bheivea £i3BRiBAL SuPBLARRALY 1O oning

Vect ors orato sevi er, ri guez et “al .
(1988) (eds. Flﬂ@:&ﬁogsnemsuengytyf chmpeiaing & éﬁshged combanasionand Their

Uses, Butt e'f%%'tt:.@nsBﬁ%EOEouﬂa in the comﬁ@ﬁl?u éﬂﬁi@&b@% hBksrkAvention,
DNA sequences are perably |inked when t ﬁeare functional |y related to

20 eactP ot FeFms.- FOPQ§%§ﬁﬁFé°HDﬁRZVBF aeﬁP€§é& RcEitps aresofkefory | eader
i s operably thenkegge® afp@hy&heattdflbial mahfipulaeipnhessbdtasthenr eprotein

t t. t th | tide t R
secr ot i on 6P ERe SBEFHEAR: FAETRopr 815t er L ORBSEF S P 0o PR 08 a codi ng
sequence i f siiftesonteghd atthien sequeangsnipbhbno&fsehsepcbypepri@@heg o
(i bosore bi SIS i eures! SaBPBRARLEALBERTeHOLD BR41RA SoRURIGRIEE 11 1S

positioned to permt translat means
conti gubus &RCGERY éédllﬁg}epﬁéﬂefOWoﬂeVQFW@Qnaé‘épt Ql §-gefuSiONe| enents such

as repressopddepRptiide. nO@pec1f§Q&Hﬁ9UQﬁ&hﬁdban&Q@ ththbthb Biued eli@ :
%gg;?tor se ﬁgfes 1chLE% I n %ern C gtro gng sllonc e.g.
guez, 265¢ & b&§E°] BoI i var (1990)
Met hods in EhﬂmnmﬁguﬁdeEB&lhélai t@ndrégmaheb oft thlese3antigens) a@md ent
Protocols '%Jg¥0(§“&¥ é%dﬁé%%és @&%&p%agqgus di%%%%%ntNépec1es
20 variants.
A significant "fragment“ in a nucleic acid context

is a contiguous segment of at least about 17 nucleotides,

generally at least about 22 nucleotides, ordinarily at

least about 29 nucleotides, more often at least about 35

25 nucleotides, typically at least about 41 nucleotides,
usually at least about 47 nucleotides, preferably at
least about 55 nucleotides, and in particularly preferred
embodiments will be at least about 60 or more
nucleotides.

30 . A DNA which codes for a 499E9 protein will be
particularly useful to identify genes, mRNA, and cDNA
species which code for related or homologous proteins, as
well as DNAs which code for homologous proteins from
different species. There are likely homologs in other

35 species, including primates, rodents, and birds. Various
499E9 proteins should be homologous and are encompassed
herein. However, even genes encoding proteins that have



Representati ve exanpl es of suitable expression vectors include pCDNAl;

pCD, see Okayamm, et al. (1985) Mol . Cell Biol. 5:1136-1142; pMC neq
Pol y- A, S56 od/ AR S, et al. (1987) Cell 51:503-512; andpeThdwheéér us
vector 5 such as pAC 373 or pAC 610. See, e.g., MIller (1988) Ann.

Rev. M crobi oI 42 177-199. Iqovm |1 often be desired to express a
499E9 ReGhot | defi ned
gl yeosyl at | on pa t%#t%%m&@wi}eﬁ c%'o?%% % o (Eh é’)gen

Bi o/ Technol Ry Beadibs; %\rﬂesqaeaﬁ nlr(dieg@@ppropm@ttw jons)185: 487- 511.

The 499E9, @iy f¢Rasedediwiand ,1ﬂ'niﬁhé3,€ HWidigrikd ent1yt 0 be phosphati dyl
i nositol (R nked to a cell ne. but can. be re ed from '
nenbr anes b@g‘[‘?je%?’}éﬁt Bringhe, 439%#% aﬁ?oﬁrkt @ar(ﬁlé:é’\\%aﬁg enzyne,
e.g., 5 phosghestdyl inositol phospholi pase C. This releases the

antigen in a bi o o) =Tl i cation. by
st andard procedﬁiﬁgg&g’?ﬁﬁ%%@eéjhgcﬁééné%l ﬂ&%\,&e 9'e'IR‘Hr{JL(I w _(1989)

Bi ochi m Bi SfHYySRCe8t o€ 988 [Fomipining H!%T'émse't w1l (bfg ol e

230: 1003- 10@§an§@énﬁﬁué‘&%he§t inclwding 191, J. tx@iégéﬂﬁi ceh.]l‘ls bheb- 1283.
Now t hat the 499F9 has characteri zedy fg ment s derivatives

t her eof carPFEPHEPR %rﬂf%‘?ﬁl essés f &Qosdsﬂﬁ“hem zi ng
pepti das. Th]aS%Z) ntTnatasQétuanZ&mnhs sirc IRaist tar eedlds @ndwal doeddtaewart and

Young 9 RSE3 engs Co.
Rockf ord, I%%%&% o%gﬁészlgle % é%g ﬁleg% Pract | ceegof Pept [ de
Synt hesi s, DFavHgefl a%.‘;‘_m%@ 1392 1 A, Eeoad). THEIY) nci pl es

f Pentid J d.
?199%1 i de &g%ﬁﬁ:élgsﬁﬁmsm nq_@épé@éﬁ@g(lé\m \@f;ken@dm\é 12@‘3 Aanca (ed.)

ue el n_Chemi str ) 'S
Di ego, Ca. RO berts‘gfl" ?1é§@s I f : R Eors
reagentl$ whCehlst |A Practicand momcmh ammsmzressa.pm:tﬁZmd,ormnhs descrl bed-

| sewh
3" ol 1Rk Re R ol S CEREL G ARG Mo hans o

Substantial homology in the nucleic acid sequence

'\

comparison context means either that the segments, or
their complementary strands, when compared, are identical
20 when optimally aligned, with appropriate nucleotide
insertions or deletions, in at least about 50% of the
nucleotides, generally at least about 58%, ordinarily at
least about 65%, often at least about 71%, typically at
least about 77%, usually at least about 85%, preferably
25 at least about 95 to 98% or more, and in particular
embodiments, as high as about 99% or more of the
nucleotides. Alternatively, substantial homology exists
when the segments will hybridize under selectivg
hybridization conditions, to a strand, or its complement,
30 typically using a sequence of 499E9, e.g., in SEQ ID NO:
1. Typically, selective hybridization will occur when
there is at least about 55% homology over a stretch of at
least about 30 nucleotides, preferably at least about 75%
over a stretch of about 25 nucleotides, and most
35 ©preferably at least about 90% over about 20 nucleotides.
See, Kanehisa (1984) Nuc. Acids Res. 12:203-213. The

length of homology comparison, as described, may be over



- kits for diagnosis. This invention al so provides reagents with
significant therapeutic value. The 499E9 (naturally 5 occurring or

reconbi newig9s/256sgagnent s t hereof , and ant i bodi es t her etrCT/B$971297661 t h
conpounds identified as havi ng bi n g ng affinity to 499E9, should be
useful in the treatnment of conditi®hs associated wi th abnornal

physi ol ogy l@ha@QV@tQBEEﬁES, | 884 Uthh NEe PEADH r@ﬁb&c@lrﬁgﬁé fv@if]@:[ W, o
cancer.ous conditio degener at

di tJ rticular,
modul at i on2of % etcE‘e?él BhnLRRSbf mh%’( ‘gf ?~°r 5@ ¥o@d by
appropri at é.ealser arn:eutl 28t nealeehidesi ngypima]:b_mmtsdem aboutprtIn/i ded

h ' et
erein. s Qe sa Qhaegféf%aﬂi?oégeii%%tﬁ u?} be %%pﬁn;rgrget

expre55|on or abnor mal' Si
for an agoRP¥e @FCleOtéﬁﬁﬁgonl st of the antigen. The antigen plays a role

In” regul atl@tﬁhg&teblaaa&ﬁafaé hﬁﬁﬁieﬁetﬂihé €§|1|1§m?fo§y’1n i Iyrrghoi d
cells, i.nmunol ogi cal respp aut Qi rmune di sor ders.
In parti cuféglre an %P&éﬁnmﬁPPtF?‘Eel{; gfﬁ‘% o%t’élngqem'c edory signal
to cell apt:bndlltd_!mnsTblfs salbe ﬂeﬁﬁeraturw; | dbrdyarkid: ysdmfbﬂw& e ah&el |

e ot 0| BUSLATLIA VLD, copTLOFT CBhL YOS By B W ch possess
cont exd®, hybwddidization m‘aaeéh-bngl: omﬂhrl%gemklmperam hesis by those or

ot her cel | g0l vdual QRMENLs@h11 lﬁaiaaéutefapééée&i ﬁ?'e},&ess of
Mor eover, the 499E or ant agon|$ s could redirect T_30 cell responses,

e.g., betw@&PUEn3 0ang  THSUR LY 1B aBKBRSS Of 3Poykt 47THD deicallvng t hese
agoni sts Sﬁw|§cdﬁ?s of mu@gssamj bpﬁléf ﬁéggagéulfmﬁte@e@é&g%ﬁ fm?&p@romi ate
epl topes, &..d. mmgc binhdin { Its .
Aternati valS € nosribtnt o2 b ithdlelonh et bed Sainantfiy B adless ock
receptds bithéimngbout 1000 mMAntagablgt Sesé ‘dE@:Egabsmmmm me naturally

g , ; ,
OCCUHI i %S{ds%%g%%g'e Ul Eh#'ﬁ Egoﬁ{: g?g\(jﬁan Pg’?iﬁ?%%% thanpowerf ul

way to rmd@mllé i1 e . reEPUﬁE’@g:l hhabﬁemhmatlonwf RATameters (is
aut oi Mune nEhc 3O hfdeS impoecdfltN8han thBenaaterd éft&&ytgﬁ; Bystem c |upus

RRALGI K E KoV pe SR TGN TS T
expans?@)n, mminrBJJ 13dMGI70gi cal 4I9ESR| fromrather manmmadyiaan spepdesant rol e.
See al so S%@nerbe GE.Ilo%le'd %Sgs}Lsolated by cross-species hybridization

of closely related species. Homology may be relatively

low between distantly related species, and thus

hybridization of relatively closely related species is

25 advisable. Alternatively, preparation of an antibody
preparation which exhibits less species specificity may
be useful in expression cloning approaches.

- VII. Making 499E9; Mimetics
30 DNA which encodes the 499E9 or fragments thereof can
be obtained by chemical synthesis, screening cDNA
libraries, or screening genomic libraries prepared from a

wide variety of cell lines or tissue samples. See, e.g.,
Okayama and Berg (1982) Mol. Cell. Biol. 2:161-170;

35 Gubler and Hoffman (1983) Gene 25:263-269; and Glover

(ed.) (1984) DNA Cloning: A Practical Approach, IRL
Press, Oxford. Alternatively, the sequences provided



| munol ogi cal Di seases vols. 1 and 2, Little, Brown and 10 Co. Regulation
of T cell activation, expansion, and/or cytoki ne rel ease by the

nat ur al | ﬁ@g@g{?% ng secreted form of 499E9, or an ant ape,P,bg; ,bl;&r eof ,

may be e In addition, certain conbination conpositions
with ° other nodulators of T cell sigwling would be useful. 15 Such
ot her si gnal I ng, nol ecul es i nclude TcR r.eagents, CD40, . CD40L, CTLA-8,
CD28, SLAM R %’-naﬂﬂo‘t’hé? ruseful RCR QRINETENCZgEALOWs Synthetic oy gus

abnor nal coadhéropﬁepaﬁeakmrbf sweigdblef diehes encaallhgt ®Pa99EbeWN to

possess 499E9 ?R%e éraeﬂ] bl ot 2Q_ _ana hé?,{l See Ber kow (ed.) The

Mer ck ManuafPGrY ﬁghog? U %nc%fzcﬁf . , Rahway, N.J.

Thor n, et al. Thidgr PN3opas Rlemlpémd)fln c: m vmdjettiynei Ho&taw: Hi | | :
ang V‘ééi*ﬂgri‘bl: tﬁé %tl(@éifﬁ])opg A 119EneeK 4@bgg o Medi cine, Oxford

Un| versi ty Press, 25 nedi cal” condi t | ons and di seases
involve T chPQmSPtﬁr\ih?Ch cara;eur- HER ated- oG VERF &P OFBSEARR | be

responsive pelyc1ohamabmn&1&mpmﬁdodﬂesantmomlﬁalaw\stdadeber ein:
See, e.g., Stites ap g}é (ae.{xi% 1991 BaS| n@% |cal1 1 | munol ocv
Appl et on an °Eaﬁ8§s PR N T 5‘10 CEU-&57 (eds)

| mmunol ogi cahdDEsrasesuttute Afuridrtoion studalw .Co. These probl ems shoul d be
suscept4ple to ent .o, j O j ded

ner oi nl0’ verBBEL" he Ba i ALEELET Vot (s RIS VRN,

admi ni st er ebacsexnipnhagat , ineegratrble @N%lﬁmgmentﬁesénd othexgents can be

combi ged I OfrehhlellégeWhh.EhuéﬁaMé hene iYAdtGR SFCTDNRE fQ%g’m@?l'i:Ts
i ngredi ents, _e.

convent i onaF'nEﬂthﬁcgﬁPP@ﬁI ?f thedmshi e S5 &8 ‘or P°uweaws|'u&’ﬁ ale g,
| rrrrunogenl c (&EﬁﬁvandsSuppbagemmh Clonigivp abomatoays

stabil iszers p| pr \Y; i e nmbi nt i ons can be
steril eff’e #ﬁgjr%r E%%V Faced ‘[ gosg{gdﬁauﬁswas%b%a lyophilization
in dosage V|(&P§8Me§§@|)a gt o § led SRARG ons. This

i nvention al/sereent gRBl #hesr Useysesﬁt@;@w&% e%d?!to@ﬂ nmng fragment s
t hereof, including or ns ch are not conplenent blndlng 10

Drug screening u?Pﬁ'gPH‘Q'QEQGEW?ErEBhEn%%V%%f 2 SeqUERCSH @S med to
identify coespeuad»&yha&nngdbwndm nehey a®d fiutded dralary ediatedeitevant
"bi ol ogig eff g on 49 E9 ﬁnCtﬂ’lg??S i ncl.udi nq isol ation of
associ orsﬁ’rﬁ?&% Bnt Oﬁoorgiacaref C&af%t hen be
utilized tosi}Erd:@Devniaader i seopengiolindl frdeed rita iangicd ypeprnildat iidy

it is expressed as a preprotein or participates in

directing the polypeptide to the cell membrane or in

secretion of the polypeptide. A promoter is operably

25 1linked to a coding sequence if it controls the
transcription of the polypeptide; a ribosome binding site
is operably linked to a coding sequence if it is
positioned to permit translation. Usually, operably
linked means contiguous and in reading frame, however,

30 certain genetic elements such as repressor genes are not
contiguously linked but still bind to operator sequences
that in turn control expression. See e.g., Rodriguez, et
al., Chapter 10, pp. 205-236; Balbas and Bolivar (1990)
Methods in Enzvmology 185:14-37; and Ausubel, et al.

35 {1993) Current Protocols in Molecular Biology, Greene and
Wiley, NY.. '



activity or is a blocker or antagonist in that it bl ocks the activity

of the antigen, e.g., mutein antagonists. Li kewi se, a conpound havi ng
i ntrinsi svesvs/zeesmt i ng activity can activate the signal® "&Bﬁw"‘oﬁnd i s
-thus an 20 agonist in that it sinmul at eg, he activity of 499E9. This

I nvention further contenplates the theTapeutic use of bl ocki ng

anti bodi es to 499ERepBesaitgnivestexaples of suditialinlleaespyessiovul es, e.g.,
nmut ei ns, as_agonists. .This pp h 0 paptki gyl ag eful with
ot her 499E9” %5%0*%%}\%5 ipé:rﬁusﬁ' B s QTﬁbllecg uant | %iEegyof (iggHZnts
necessary fMelef€ekliRBiol. 5:ilHaGmht4Ri PMFdPeRd Fel¥ntmaf§edFFPRRENt
factors, — eridt! Ugigey yReadsl &1 BHBH1; @ndod, baaudelrirusevector

physi ol ogi cal state of the patient, and other medi cants 30 adm ni stered.
Thus, tPeatFask ¥BsBlfes3Thatl Pie §%% r at ed to optinize safety and
efficacy. Tggecakly,, dabEbes (E98B) Ann.n Rev.r Mieaphiodui d@:43d-3°9gui dance
in the amounts useful _for jin si el ' f se reagents.

Ani mal testing oFteW'git?sgelaolgﬁs&f%#%?ema(?neéﬁféo%so%sgga%#cul ar disorders
wi || provi deolupeheider kui ztsystem whinh @nawidest saresifdSag®. Various
consi der at i geF1ALE glycdEFEALRSH plctern! N $3d Mg ol 1Rlckckednd (1990)

Goodman L 3 a Gl 'S. The
Phar madd ogPemmepssé3988) Bieilechnoloay G%ﬁ%dan%éﬁ’aé‘%gp&? FS???@ and
Remi ngt on' syBRAr MBaeyinbTal 185:48E+%tes, 17th ed. (1990), Mack Publi shing
Co., Easton, enr. thods far adm nistratigen 'Sﬁﬂﬁ'ﬁf‘& rein 5
and bel ow, e.g., Tﬁ&r rlgpg » Pht ?ag’éﬁglﬂg?giﬁ??ﬁ%%ﬁ tngér?gal?é, or If

i ntranmuscul 86 benphbsphatidy]l inasidel nEPIMi¥inksdrio a celdd ot hers.

Phar maceut i cal cept abl rj k| driis e &peatHddie,
buffers, anﬁ‘eg‘%g?’%éo%guﬁ%s‘%é_iﬁ%éé%#b*éﬁ?me?g., I n t\@werreck | ndex, Merck
& Co., Fahweithlée pRespberidyl ippsigel relesing BREBHY B9y be expected

to be in am Ha@WRE 1t BaBsicBM sRESSRGI Bbd 9IS, Thiy picialdsed atse t han
about 10 V\P\/IB?:&%trsl'%er?tra?i ons,susuaI? l%'gs t han abcgut 100 nM preferably

| ess than aBSFHLIED gy 2 bl(’ﬂanbﬁ‘BP'iY)?C‘éﬁﬁe o AR 3T ess than about
1.fM15 @hedfameitdoh by shandasippppcedires anf i mroteiSi ovhemslsge.

formul ati ong, or & cs! OWcl,el§886) 2RRBEAINS Wiblnol! Slele 988 417 Liged for
conti nuous Or el'ong' érm adr‘n ni sl)r. ) ee, €.g., Langer (1990%
Sci ence2@49 TEE27ct533.. (1985) Sciengeg23P¢h@Penie08 heRdBXURRFENt$hodi es

to it or 204y tSfJAGMRNt $e1aNBAGINI $43.19M9-2g8Pi sts, may be
admi ni stere(? di rectg‘ fothe host to be treated or, . deé)endl ng on t he
size of the conp®#h gtiﬁhﬁag9g§9 has been characterized, Ifragments

or derivatives thereof can be prepared by conventional

processes for synthésizing peptides. These include

25 ©processes such as are described in Stewart and Young
(1984) Solid Phase Peptide Synthesis, Pierce Chemical
Co., Rockford, IL; Bodanszky and Bodanszky (1984) The
Practice of Peptide Svnthesis, Springer7Ver1ag{_New York;
Bodanszky (1984) The Principles of Peptide Svnthesis,

30 Springer-Verlag, New York; and Villafranca (ed.) (1991)
Techniques in Protein Chemistry II, Academic Press, San
Diego, Ca.

VIII.Uses

35 The present invention provides reagents which will
find use in diagnostic applications as described
elsewhere herein, e.g., in the general description for T



desirable to conjugate themto carrier proteins such as oval bum n or
serum al bumin prior to their admnistration. 25 Therapeutic formulations
may be g‘gfr; ' red in many conventional dosage for ' ile it
I S possi eé}is%sef or the active ingredient to be adm ni stng('glzba o%’g,\ehit IS
preferable to present it as a phar macsu,t i cal formul ation. Formul ati ons
typically ¢ rise at least..one_active. 3 I ngredi ent, as defined above,

t oget her vﬁ‘?cﬁrr?(f?lee&oﬁ?t#orc ndl%lé’(‘fépf’ﬁbpgge‘ﬁrﬂgee%et%ﬁ%ﬁ‘?tt‘é’éwgarri er
shoul d be Kidtsh for qimgmmsdsutically and physiol ogically acceptable in the
sense of being fRwa il & (] Bt Hebng%ggéﬁggs,ﬁggf not injurious

abl e for

to the patient. Fornulations include those sul t oral, rectal,
nasal , toptkanifipanytdiprapsutic vaduge| uBhagdl9me utngestallynt r anuscul ar,

i?)gt I avBNouUsc iIJ]_g obﬂ Fﬁéc%ﬂﬁiﬁi&dhk_)@d'ﬂ:abﬁgﬁﬁéi en?ra'@f;, f%)ﬁarul all;) I ons may
conveni.en resent in unit dosage.formand_pay be .

pr epar ed WW‘#E%%O’%&&E&W l?ﬁ'(?\ﬂ? i""r’r"bhgc'l&?)?g-'&‘fis 1 e’b’hﬁﬁ'ﬁ%y@SSee, e.g.,

G | man, ethasring dofndindl @dfinity Good®aBSansdh@uildené susdhel Phar tiaeol ogi cal

Bases of ; ' /=1 5 S, m ngt on'
Ph;r iaceuﬁ%aﬁ%ﬁgh%fe&%nﬁ%ﬁog% aﬁ f§§g§@ﬁaﬁeﬁﬁ%’?¢§’% ’ Co.,S East on,
Penn. ; AviBhytolegy (euidevelepyent, inp

: ) éﬂﬁﬁge@m@mabosage For ms:
Par ent or alp\erh £atd9fh, e.g.Delde@lce Y ¥onkitibgbergmn, et al. (eds.)
(1990) 10 ghar maceuf i cal Dgsage Formns: Tabl_eti, De k‘grl New YorKk; and
Li eber man, %qe%?r.at'(Je‘E%.‘§°"@f§9%0“sPharIﬁ‘aEéﬁFF-E'é aPosHARULALIER AE: Di sperse
Syfr% emséjI Mop:ﬁd&utd\ﬁf RLymbh ildh @¥ed willotﬁethdr:]miewembjzon may be ]

combi ne 1.t used i.n ssociation_wth.ot agents..ge.q.. other
o0l s or e HR6E, dlbrapaiSR0 ARl i85 (Ehe "5 Erds OCIT) 4
B7, B70, StyawideddiereigvepFor sixpmpliengaedisease, oordisorderir respective
ant agesi St@ssociated w Qﬂﬁﬂﬁmﬁﬂf%&yfé§598ﬁuﬁf'%ﬂnﬁﬁﬂaih§i§€£?ﬂﬂ§nant

arly 2 efu

formof the 499E9s of this i nvention_are particu 0 us Im kits and
assay net 1342 v P Fhowlshis @ dikely Sargehi AT cBRPRTPALSE 0P bi ndi ng

gct i Vijty ltanﬁi@oﬁ@t_t @fkhe antIjeer.al THet taﬁdsgeﬁ_ {;\yapgaaiﬁglés%ﬁ%/s hav]§>
een devel ope . _in recent years s S er screening of tens o
Chousands TISCHRGHTRARE FEIaRIRnG, &t SamaBeBSiatc "SoTE a8 S o ar.
(1991) Scilkyroph@bd: J&lls,/ hiwh f fdedcrimmasologioeinse$sponsesti ng of

bi ndi Bg aféié’i',tya\?%oﬁmﬂhkg Qiiiﬁt&(:d%frs. defined pol yners synthesized on a
solid substrate. e . devel opnent of ‘suitabl e assays can be greatly
facilitated IpyPaREigNERT atile tantigqm wid LaABkelY Bropadef fed, sol ubl e

costimulatory signal to cell activation. Thus, the 499E9
will likely modulate T cell mediated interactions with
other cell types, e.g., cells which possess a receptor
25 therefor. These interactions would lead, in particular:
contexts, to modulation of cell growth, cytokine
synthesis by those or other cells, or development of
particular effector cells.
Moreover, the 499E9 or antagonists could redirect T
30 cell responses, e.g., between Thl and Th2 polarization,
or with Th0 cells. 2Among these agonists should be
various antibodies which recognize the appropriate
epitopes, e.g., which mimic binding of 499E9 to its
receptor. Alternatively, they may bind to epitopes which
35 sterically can block receptor binding.
Antagonists of 499E9, such as the naturally
oécurring secreted form of 499E9 or blocking antibodies,



30 499E9 as provided by this invention. O her net hods can be used
to determine the critical residues in the 499E9-499E9 receptor

i Nt er actwores/25958 Mut ati onal anal ysis can be perforned, &®q/USIRRI6E0NDZzAa,
et al. (1993) J. Exptl. Med. 178:549-53&}.2 to determine 35 specific residues
critical in the interaction and/or i gnal ing. Both extracellular

dormi ns, i magl wRdo bet heeful, h'Dl‘mphhéjr provbdacd | sledtiventamtel | ul ar
domai: n, Q S t inJntracellular
si gnal i ng. b%@erful VB *8x gfgr% Y#QS a oni gééé%?lsé%?ﬁr{al %%“‘%%und once

t he ant|geﬁlmagtDQGﬁrsﬁrgctuaatbymm@men@USOEdQFS tgn¢1udwngewy'structure

data. Test | I AP f20s upon’the
devel Opﬁgﬂ?ﬁ@uﬂét&?ﬁﬁﬁ%ﬁﬁ.‘rlgasbnﬁ gﬁé%%g?l%\g?h IIlljegi][l‘n aﬂguﬁrﬁﬁd 499E9.

In part? cuFgeh 1m@%°a§oﬁP§P§m§HBeaHF¥§%H¢% Sy 35 Wﬁ}l ascﬁ%&kﬂ' by using

screeni ng t:mbmw&sxfdamatbey +8spehees. uofwm:aémlvmd:@nl nportance are
conpounds fQ

nd E ave a_conbi ?d bi ndi n affl as ectrum(ﬁ
7o0g "9 Aitivaden.  HBARaSaR0  BAET R HMA & oAl i delL for
speci es vaplagt arofimpegEant role. Séheahs@kﬁamtérdre@)akreémﬂm@ utilizes
eukaryoti Cﬁ%ula@l#l&'&@.r ¥ekkashestogs! | £ HYMC@ aﬂftéi@mﬂr&{r&“b%i&” med with

reconbi nan nol ecul €s expressi ng a 499E may | sol at ed
whi ch ¥Xpr &9 aRegyRAtien; o8| Bt psﬁalfa@mwra?e@n, exm%mWesaan cells,

ei t her In @qu&r rdelleagdel ByMthe naﬁ@:@abﬁy Ué@&f@iné@é@@é@b@'f@hﬂg

part ner n a sa s. 20 See al so rce, _et al Science
246: 243- 24 %Pekﬁnté?%FSt(E %ro‘BaYr\Bé g&%%e‘és(:l
87: 4007- zuxmh adﬁxﬂicﬁescemhalaensmbnnatﬁahhodmpbsldbbnstthhIular

responses. prvP@%%%% ﬁ%e%hgé % ? ﬁgﬁf qﬁgghégggives an 25

approach mhlc roug pu conpounds havi ng
sui t abl® biSwudin ¢ tdfef mxgpaﬂ@ng modEouied 1nclm@ed@@%rx¢ag5mmsdeta|| in

Ceysen, Eurgpea n %ﬁ?tCTLA—éppbbﬁét'§ﬂAﬁ4/£§§64an@u@$é§Ped on Sept enber
13, 1984. First arge numbers different smal[ peptide test 30

conpounds &F%E§§ﬁﬁﬁ@§P@§&98ﬁ1§t§ol|d substrate, e.g., plastic pins or
sone ot her appropitidihfs HbnoatRl seaditiohgdate Rhowh. ik 188dh. oifheneal | the

hooeo. | SR hdine shewe” R Boseens: ARy B R SRR PRt aB0k0.
Rationd® deanpldssisyn fee @Iegé;owe(lsdsédlhgou_g_______Lm_er k Manual of Diagnosis
and Therapy, Merck & Co., Rahway, N.J.; Thorn, et al.
arrison's Principles of Interna dicine, McGraw-Hill,
N.Y.; and Weatherall, et al. (eds.) Oxford Textbook of
Medicine, Oxford University Press, Oxford. Many other

25 medical conditions and diseases involve T cells or are T
cell mediated, and many of these will be responsive to
treatment by an agonist or antagonist provided herein..
See, e.g., Stites and Terr (eds; 1991) Basic and Clinical
Imnmunology Appleton and Lange, Norwalk, Conneéﬁicut; and

30 Samter, et al. (eds) Immunological Diseases Little, Brown
and Co. These problems should be susceptible to
prevention or treatment using'compositions provided
herein.

499E9 antibodies can be purified and then

35 administered to a patient, veterinary or human. These

reagents can be combined for therapeutic use with
- additional active or inert ingredients, e.g., in



structural studies of the nol ecul ar shapes of the 499E9

40 and other effectors or analogs. Effectors may be ot her proteins
whi ch medy@bgnsokser functions in response to bi ndi ng, pErRSH27EY Ot €i ns
which normally interact with 499E9 One neans for determ ning I ch
sites interact 5 with specific other @eins is a physical structure

det I nat stallo h di nensi onal NWR
tgcﬁaraﬂgslgﬁﬂegggﬁ?P%ihg%ﬁgg% dﬁ?%ﬁé%%?)QEC%E AOF STREH 18P n8%aci d resi dues
f or m nol ecufhtuenhsace.-g., Iegumrgenitorady uweindid edldegemiphi on of protein
10 struct Ubﬁ&sﬂ@l@éﬂ&ﬂﬁi&%é&fbu& Q:ablﬁ[e'fé%@ ! éé?:‘ip{%?iﬁl§°“ﬁr (1976)
Protein Crystall%ragé dem c Press

Thi s i nvent PER"GF &3t L8Rt e R ?E’éthﬁatdQ’@EQcP@ Ber steridde fragments _

t her eof 5 pepiltiesedaandtpbaced umitn dhosaga@dmtss a:csnb? ;/ﬁrl etyg(ég di ag_ﬂg;_t In g
Kits and me e t.he .presen ano or bi ndi
pgrtner Ty%§8§$fig%%tlﬁlt éué% ?ék/vaf' oﬁﬁéf&ﬁgﬁp' in 5 iﬁ?ﬁ& either a
defi ned 499FUupens| preparaiensegis 2hventd areajsot contemplategni zes one

or the othehse€of: antibod st ﬁﬁ?@iﬁf fyag"i’dgrhgoqhgifeg 1nc&§g’é‘6 't for

determ ning_the binding affi n| conmpoun woul d

typical |y cHApRs sehicheare HOCW ta Bigedmed conpound, for exanple a

bi ndi ng.025 par t DEtgOEcR8En DS YuSBd nggé@:pvm: bﬁfayxﬂaﬁm%f ferides £ @an
499E9; a sog 499 QFéjna ur alélg occurri or recQonmbi nant); and a

neans for sep Off%f;m% uF F9FHr ¥ g Fompo 10GnbdBRd"Isuch as a solid

phase for iafbbnityi bg or other nmedleswdrs m@gi.@mowﬁécgseoﬁcigegtagg those
havi ng 30 bi ndi [ t n _be eval uate in
sui tabl e bi 0 o%?%g sIals?gléf/:'[e:]&li sé {Eéﬁ’ar};]% %ef %réls'o%‘i%ge% CORPPRERGSdet er ni ne

whet her the§“38%?q‘a§n§gb¥@%<t$l<@l assayfg &—tg@nlthesx be utdldgedotsi gnal i ng

pat hways Th@etermﬁﬂé'iﬁbtﬁétdbﬁﬂodﬂﬁﬂﬂgg &%&&IQ%QESﬁEQ&MEEE&hgeS also 35

fined standar cal i brating suc assa
provi de mell de l y or fs a é&ocker or antagonlst in that it

locks
the activity of the antigen, e.g., mutein antagonists.
Likewise, a compound having intrinsic stimulating
activity can activate the signal pathway and is thus an

20 agonist in that it simulates the activity of 49%E9. This
invention further contemplates the'therapeutic use of
blocking antibodies to 499E9 as antagonists and of
stimulatory molecules, e.g., muteins, as agonists. This
approach should be particularly useful with other 499E9

25 species variants. | |

The quantities of reagents necessary for effective

therapy will depend upon many different factors,
including means of administration, target site,_
physiological state of the patient, and other medicants

30 administered. Thus, treatment dosages should be titrated
to optimize safety and efficacy. Typically, dosages used
in vitro may provide useful guidance in the amounts
useful for in situ administration of these reagents.
Animal testing of effective doses for treatment of

35 particular disorders will provide further predictive
indication of human dosage. Various considerations are
described, e.g., in Gilman, et al. (eds.) (1990) Goodman



41 A preferred kit for determ ning the concentration of, e.g.

a 499E9 in a sanple would typically conprise a | abel ed conmpound, e.g.,
bi ndi ng wap8®i9s8 or ant i body, havi ng known bi ndi ng af f PETAUPITY766 he
antigen, a source 5 of antigen (naturally occurring or reconbinant) and a
means for separatl ng t he bound fromfafé IabeI ed corrpound e.g., a
solid pha AT 5 : 5 ek

reagents, ‘#st rﬂ&%a‘?r&sne%%gm - N BEo N out?

Ant i bodi es, uti ng r the 499E9
or fragnerﬁs&mﬂselmhled (lftﬁ(b)gnqukc P@Mﬂquangoﬁs t oEdetent t he

presence Oponn . ShEVRLEL ¢&v%&nﬂ{ %ﬁ&ve i ralggugggaggﬁaceﬁﬁgch

dlagnostlc assays can e (6] .
i mmunofl uoked ceatew., cem C qmr@éal.bddgﬁrfavmms. intgagperitonenlcan invol ve

the det tectbianlﬁfraaﬁs@emr rﬁxﬁrﬁbtrati&z}'l‘i}a&‘ﬁ%e&ﬁﬁl' aﬁeglgmonog thg 'tl ke.
agnostic_ass honogeneous (w a separatiqQn_step between
free r eageft aﬂ§ﬁ§ﬁ§rggﬁ¥ P]r% ag:ﬂ.)e GRrFaerRerdldgencous
(with a seppchtdenwatep) . salz‘fne,OLb;.xffers:,oram @theragompduadsst, such as
radi o MUNGASEAYRER! AL, Iy ;fwﬂg%éﬁf%gg;ﬁgw ko assa&hcv'éyé%)

enzyne I MMunoassay I mmunoassa chnlque
(EM TRO smiewaeesmbellédsag@ormtwcasld |qnﬂmmséayb(esexm):tedand t he

|ike. Seeoepg. inValounce VLR Sl Pl L3Rl GBRe Vol 70: 1- 525;
Har | ow and . Lane 1980 Anti bodi es:” A Laborat ory ,Manual , CSH Press,

NY: and CoF¥YBaRaldy Aess Ehkan)ahauns0 ¢ comcentaeddons. usuad¥mmunol oav,
G eene andi¥ikeyhailYabd@t 100 nmtpréﬁhﬁmn» QA ey idheeh esbommy paysr si milar

use to di agno resence of ant es ainst _a 499 such may
be di agnosfPtC ’F‘OSQFFOﬁn AT el ™ % %%1 I‘—]tﬁ% @‘ producti on
of 499E0 m&ﬁemtembﬂ.arh pwnthloamcnppropnfanmrqams.annmrﬂo&gmealeajseactlons

which ey Be51d000SLLCq 0Ly QRNALTEL. OIS ALAGIL 3 15" Yekan Bt cul arly

in proliferative ce Eondi Ti Ons. SUC bnormal” activation
or differentidiesd. for continuous or long term administrationg),

Fr equentlySeeheergagenaﬁgé@r(m%nfﬁ__m:@ma 1533supp| I ed inkits, so

as to optimze t ensitivit S Fo the su ect invention,
dependi ng upon #Eg 3 %ﬁagm?ege }Pﬁﬁe‘éés Eﬂé ‘6{ Phe | abel ,

ei ther® | &hel edagmenﬁbabmeaigmisib@dyam etycndilgtgs parrdwwe or

administered directly to the host to be treated or,
depending on the size of the compounds, it may be
desirable to conjugate them to carrier proteins such as
ovalbumin or serum albumin prior to their administration.

25 Therapeutic formulations may be administered in many
conventional dosage formulations. While it is possible
for the active ingredient to be administered alone, it.is
preferable to present it as a pharmaceutical formulation.
Formulations typically comprise at least one active

30 ingredient, as defined above, together with one or more
acceptable carriers thereof. Each carrier should be both
pharmaceutically and physiologically acceptable in the
sense of being compatible with the other ingredients and
not injurious to the patient. Formulations include those

35 suitable for oral, rectal, nasal, topical, or parenteral
(including subcutaneous, intramuscular, intravenous and
intradermal) administration. The formulations may



| abel ed 499E9 is provided. This is usually in conjunction wth other

additives, such as buffers, stabilizers, materials necessary for signal
productgﬂﬂ.p snsosgUch as substrates for enzymes, and the |igksepddinazes
Preferab s /:% ﬁe kit will also contain instructions for proper use and

di sposal of the contents after use. 48 Typically the kit has conpartnents
for each use eagent ny eslgagents are rovided as a dry
| yophi | i zed® %%%Wé?nt:{% Pﬁ?esef‘? 3 gesqge %%Erﬁnirt‘ t’fﬁ’% fn an
aqueous nepirepaed\byliany agrhogdsi wbél knowonéenthet aonsobf reagents for
performn ay. f e af or ny onstituents of
ot eSS See, (? ghe %&)ﬁﬁg Lheadl (8&? gi‘@gof' :
!

the drug creem 0 tic assays e used w t hout
nodi f i cat i~SH=cr=r8 3 8281 exanpl e,

| abel i Bg w@emwmvwm@mﬂ pressaoanaoggigmgtg_r_@ ning a

any of t noautd el soterdddl |10k S CHISERT HERECRAR SR 1"

anti bodi esCo herEastaran Benr .gbélved eietthed .di(edst )y (9925 indirectly.

Possi bi l'i ty ba9kQHPsns! adi ol abel s
such as 1 ., enzymnes such as peroxi dase and

al kal i ne Dekkgios gfrw éé@k:arid-ehmcaﬁt allabdrds¢ . 619881 . No.
3, 9401&&9@9@&@@@@@9@@&&@ cMetsn ﬁekkékuméﬁcwgﬁ intensity,

wavel engt or fluorescgence ri.zation. Possibiljties for

e i ek RLs8h) - PhopRaceRiiesl hbele| Ol oy by

bi ndi ng t Fomms speatse SvEtens oDaekkerabtfew Yabkl Thegthe:papy35

There are ”f\?%i-ﬁ: t g,s fcso%zsx_ %d' hh ndfromthefree
e, A fr uspd i

499E9, or a ter natTv rom ree conmpound. The
499E9 can aesociation w1th other agents, e.g., other mgdulatoramebili zed on

vari ogs mabraes dobluedidy Rpl Wbao, colel haGhaaTREDRESSCRRALIde Pl astic

such as an_ELI SA pl ate, ters, and heads. See, e, Col 1 gan, et al.
(eds.) Bl1 9@?%9 CERANn (T I‘iﬁi’tlo&ﬂcseﬂtt?n r‘ﬁ*ﬁﬁéﬂ-é&? eVBF-"—l?S d’l’a’pt er 5 2,

G eene an%ﬂ&iﬁyregﬁecﬁwramagaﬁstgepar ation technl gues i ncl ude,
without Iimtat] OP’P; Eﬂe Iuor zable particle

nmet hod descri be I?%?ﬁ% o%cfurr(%&x}n%% 1887 t457- 1461, and

t he dofibtm aﬁtth@dwsmeiﬁ d:lpa tiinslemtd epanzei parascdéari.ybed 10 in

U'S Bat. Jesrdh Eﬁ %76 and 3ssay I Wiich B¥eNga %B&E'B% or their

fragnents to e various ave been extensively reported in the
screening compounds for blndlng activity to the proteins.

Several methods of automating assays have been developed
in recent years so as to permit screening of tens of
thousands of compounds in a short period. See, e.g.,

25 Fodor, et al. (1991) Science 251:767-773, which describes
means for testing of binding affinity by a plurality of
defined polymers synthesized on a solid substrate. The
development of suitable assays can be greatly_fgcilitated
by the availability of large amounts of purified, soluble

30 499E9 as provided by this invention.

Other methods can be used to determine the critical
residues in the 499E9-499E® receptor interactions.
Mutational analysis can be performed, e.g., see Somoza,
et al. (1993) J. _Exptl. Med. 178:549-558, to determine

35 specific residues critical in the interaction and/ox
signaling. Both extracellular domains, involved in the
homophilic interaction, or intracellular domain, which



literature and do not require detailed discussion here. Many of the
techni ques involve the use of activated 15 carboxyl groups either through

the use W@ 282898 di i i de or active esters to form pept PEEUSHMII66 t he
formation of t hi oethers by reacti of a mercapto group with an
activated hal ogen such as chl oroacetyl(?gor an activated ol efin such as
mal ei m de,pn‘cmide'mldagaramtiidns limMpeortadt BEusiokrpreflléinmarwi || al so find use
i n these | LA, Anot her di agnostic aspect of this invention
i nvol ves use O onucl eoti de or pol ynucl eoti de sequences t aken
fromthe sequen‘?’:‘?j’-—'o‘!ix ERNtRaas sieq ganc 898 lye be  foysddonsepr obes for

detecti ng drayedrsc Rfert hfasél%@l Wr&ilyl Befaneles ef gom B9t I ents

suspected of havin conditio ncer
devel oérrent?%fft’p?’af)g% a%} gé.ta tt"F@sé"ﬂ'PFgBE Ps’tgnﬁéﬁger for activation,
it may be irsedrBcting tamedatgar niisnexdwh poswiibdes upbnathev deedldpmehks to

determ ne,, 00 e The
preparati on o@l%hwwﬁg%%sﬂu%%uc%éot [ 3% Qu ﬁ%ésfgg?h gPtﬁ:gel ing of
t he sequenBesParkicular ; mevhraganisds @nzieaaﬂ:agﬁ@1§e§uynéés Bas received

anpl e ABSEST SR ﬂ&bﬂig;(‘é&%éi‘ﬁdg“ tfe%nhqhersaheeenéea e.g.,
Langer-Safer et al 1982 roc Sci. 35_ 79:4381-4385;

CaskeyO( 1REHER | oritle BRI %m%&ance Wﬁcﬁé’ﬂ‘p&mgﬁ fewgdsfonnal .
Bi ochem Ixdvd- :32combmed bJ.nd:Lng affidiagn@&sti & lsplestwhincbfakggrpest for

t he qualit.at guantitativ. esence of ot her markers are al so
cont anpl B SEHLgR 0o Sy SPBHES, Y T SRE TS A8 SRESERRAFRR | on of
mul ti pl e i|fek cepecibes tsad s stk e SOES .5 Thus kits may test for

conbi nati ons ofoﬂg%ggﬁ%ég%fb?u%%e ?lggldtg_t 3 s ka(r%%?)c Rrogress in

G owm h _Factor ¢ ] e used to evaI uate T cell
subsefld. - PrEKaryotiqhemdcelks WBHich aFg ége}ééysséepﬁ ferpeAdwigh

Part ners recombmérﬂile ﬂ@@&%ﬁ&i@@ ShHdsdingt ar aclhryl,t hcemecaeszor
ur.e and ction ther

based, m.lari n struct
oot surt dhe 188Tated Wi Uandodd) & Aot ih AMo10cs oMb ek
speci fi ci tmobécules expsestsicrlldbtditded dn sdadfle arr édeptiofoame made

avai | abl e bathe SOLA! by LG amke P ddied, ﬁglgcgg.efr%mal cLegaiag prograns.

Sol ubl e or "ot hér ConsStTucts ence p7rov éd herein
will 20 ovfepralso, Parce, et al. (1989) Science 24

Owicki, et al. (1990) Proc. Nat' cad. Sci. A 87:4007-

4011, which describe sensitive methods to detect cellular

responses.
Another technique for drug screening involves an
25 approach which provides high throughput screening for
compounds having suitable binding affinity to a 499ES and
is described in detail in Geysen, European Patent _
Application 84/03564, published on September 13, 1984.
First, large numbers of different small peptide test
30 compounds are synthesized on a solid substrate, e.g.,
plastic pins or some other appropriate surface, see
Fodor, et al. (1991). Then all the pins are reacted with
solubilized, unpurified or solubilized, purified 4939E9,
and washed. The next step involves detecting bound
35 499E9.
Rational drug design may also be based upon
structural studies of the molecular shapes of the 499E9



20 screening or isolation of 499E9 specific receptors. Many met hods
exi st for expression cloning, panning, affinity I sol ation, or ather
means to a receptor. Many nodification tions
of this |‘h§ent ?%s\é 25 can be nmade without departing fromi ?S%Q%??I?{-’kgnd
scope, as wll be apparent to thoselwq lled in the art The

specific enbog1 ts d cri bed herein are off ged b of exanpl e
only, and t RBS RYEREi § th?’ﬁsb%rl‘?‘ﬁ? %leonlfif ect f‘ﬁ'é’ e RERGE t he
appended cl arpteiakonhicht hedbeté ubthed freramicornd e uesilomigles o0 Whi ch such

claims are B@kh&h@ghgroPtPﬁg ot ins Whﬁ?1(ﬁ?rmall egé@%g%%% with General

Met hods 35 ard are
ref erenced, 489§9. iﬁnwameanssfmétdeten(tqm wWoldt fidies intgragitng. A

Laboratq;y NEE%&%peE@EQcSBEhEE ﬁ?é@@ins is a ph 51ca1 structure
Lab ato ri ng Har bor Press roo et al. - (1989)

I\/bI ecul ar RtESE}orgtSry FeFR%| croetad ggrap YW € 1-3, CSH Press,
NY; Ausubel dmxbnsh.onaﬂil MMROYechniqieeeneriisdd ivalll I prasaas @ﬁ:ﬁarﬂramkl yn,

I\N/gl egtrjl erjsglg%: ogyWhgEc %1an3§%\}$e€e§#§€é%g%(n InhogJecu e%r FérO%tt%% .
(eds.) (1990xeBdrRnBr. 0t Hovl 8: detalle@’desmm afl protedgpl i cati ons,
Acadeni gy Pr %%%uc@t&al’vﬁgﬂggﬁlﬁgﬁu%mEéé' e. g_purﬁ fdrf&él%%ﬂd‘?)’diﬂfsoﬂ‘(:h

nmet hods as | um su rate 10 reC| fation, um ronat o hy,

el ect rophorzg}g‘s}% taﬁqardzeoﬂ’i‘br?reaﬁﬁj &%q@lp kgee,

e.g., Ausubel , et al. (1987 and per| odi ¢ suppl enents); Deut scher
(1990) "cui grt 06437 otein Purification"” in Met hods i n Enzynol ogy vol .
182, and ot hfes in this 15 series; and manufacturer's literature on

use of prot ein Thmnmmﬁbnnaﬂlsoduonsempl@tes Rinspet ot | 48983 scat awnay,

o] | d Wi r |
technl ques gf%t% 5%& gn oggg;g)rté%%% n%%?r%i#)& a&ﬂi éﬁ‘iﬂ_@ fnu@:}"CIE:'I_AG
sequence or PXRAEGHSy dheat vahiehycaf @eagm-‘e@cvllelfeﬁ zamd medthesise -fagnovabl e
sequence.  JRReckifg tﬁecbyéseﬁé%&f anotB&e N e dzndﬁ&idl 12: 69-70;

Hochul i (}990% Purlflcgilon of E@Qﬂgg¥ ant Proteins with Metal Chelate -
Absor bent soErow (¥Rira&ihethe kibi rhEYeFﬁ|QRﬁRﬂ§¥ment
containing either a defined 499ES peptide or gene seginent
20 or a reagent which recognizes one or the other, e.g.,
499E9 fragments or antibodies. '

A kit for determining the binding affinity of a test
compound to a 499E9 would typically comprise a test
compound; a labeled compound, for example a binding

25 partner or antibody having known binding affinity for
499E9; a source of 499ES (naturally occurring or
recombinant); and a means for separating bound from free
labeled compound, such as a solid phase for immgbilizing
the molecule. Once compounds are screened, those having

30 suitable binding affinity to the antigen can be evaluated
in suitable biological assays, as are well known in the
art, to determine whether they act as agonists or
antagonists to the 499E9 signaling pathway. The
availability of recombinant 499ES polypeptides also

35 provide well defined standards for calibrating such
assays. '



and Methods 12:87-98, Plenum Press, N Y.; and Crowe, et 25 al. (1992)

A Aexpress: The Hi gh Level Expression & Protein Purification System

QUI AGEN, WIO#8/25988nat swor t h, CA. CeI | cul ture techni quePGRBESTRESI bed in
Doyl e, et al. (eds.) (1994) Cell cl Ti ssue Culture: Laboratory
Procedures, John WIley and Sons, NY. 3 FACS anal yses are descri bed

In Melaned, et & preferr(emgﬁ)t Elogwdeyeonétingahbe Soohcegtiéitbgnli ss, I nc

Ne . Y S 8 | t
ow v ' Bl Senioipal1258) %?iﬁﬁg%lg CYPRALIP Loy foe &
Met hods W Ik&peled commpunsh ke Ay, BSnAERgoPasEReY PHbRNEHORY, appropr| ate

reagents Wafaving D@{Jv&f 'Ba.‘iﬁdlihgshi@ﬂﬂﬁ.@ NebROLRe antlgen, a_ sour
46, EXANPLE L do 0[1 l\/buse 499E9 oductlog of 3W Thl or
Ps i nar ra

Th2 cel L ORSHERAPE 05| TeFqmesyan ®ed.
182 1357- 13=Ans fozBrsqfaimt:.ﬁlgl the Bbiénfofubmt Epes mbelderl ved from CD4+ T

cellsst t atl t Ns in the
presence of %&ﬁr\% S;14 %Cesl ﬁg‘d\/\gﬂagg k—:8§ lﬂ&§ﬁ¥f§i£m%et%%c§§%§9ek for 3
weeks, theffamparsgentsampntainias rcsagenée, ang. ingkrucPipnandwibhonycin

for 4 h. S%mali\&'rﬂg‘)brﬁld@d (1996) J. Exp. Med. 183:901-913. 10
Total RNA can be_ i'sgl at ed, ysi ng the guani di ne t hi ocyanat e/ CsCl

gradi eh? proced AREHROYAD ggg}.ugymg angRgrRuPARAdRg s EXagnenss’ Bi ochem
18: 5294- 52%pedif i Ajor the HNAHYS otrscfh:at_:,ﬁdnﬁSI age @s@fultiie OLI GOTEX nmRNA

| at h N dto 15
ynt hos! ze HAHOT TS APRAATERS TOp5o08FHo CRBLPFEPPRES 52 aT pri mer
I(G bfodBRLtemattmi slaveaj,s M) 49|9m9blaad$bramﬁedf_ragmem.| s?sght hesi tzeg f
i gated wi TQ’F’Q nated for
> 8 5 kil ob(%’s{g% palr E} b e)gt ?L%slmr—i{ag {\?H’ﬁoé%%gs %lé?es of
pJFE- 2B 1wellsdeimmunqfia Cmesm@q@@Ds Ridr Fplyeeesy . bodgef Jk Be, et .
al . (1985) A . féEtheBidin @ivtAered te dEheet&enceﬂpeheﬂgens rEla€edi

DH10[ err] ceI I‘_}ée bco-BRL) are used fo oL trangfor mat |
| ndependent T e AREEE} A SR OFedEndiker eeﬂéﬁg"}gs‘:b? RYBRYYi zati on
usi ng a coahkdyailbe dhoromemeayd qkiithout acBparatibasstdpbidtwernr e prepared

from cl one t d k e These cl ones

LoD ! oSt s e U BEREHLEY BB o

sequenéPng.hetteresgenepue spyitdi &y SeparingigogoEemdr e ¥oripus| at ed
commercial assays exist, such as radioimmunoassay (RIA),

enzyme-linked immunosorbent assay (ELISA), enzyme
immunoassay (EIA), enzyme-multiplied immunoassay
technique (EMIT), substrate-labeled fluorescent

25 immunoassay (SLFIA), and the like. See, e.g., Van
Vunakis, et al. (1980) Meth Enzvmol. 70:1-525; Harlow and
Lane (1280) Antibodies: A Laberato;y Manual, CSH Press,
NY; and Coligan, et al. (eds.) (1993) Current Protocols
in Immunology, Greene and Wiley, NY.

30 Anti-idiotypic antibodies may have similar use to
diagnose presence of antibodies against a 499E9, as such
may be diagnostic of various abnormal states. For
example, overproduction of 499E9 may result in production
of various immunoclogical reactions which may be

35 diagnostic of abnormal physiological states, particularly
in proliferative cell conditions such as cancer or
abnormal activation or differentiation.



EXAMPLE 2: Cel | ul ar Expression of Muse 499E9 A probe specific
for cDNA encodi ng nouse 499E9 is used to determine tissue distribution

of nessage encoding 35 the antigen. Standard hybridizati ' y be
used P?%AP8 Northern analysis of RNA from appropri at g&msg;’%gﬁ{ges,
either cells, e.g., stimulated or in vaﬂ,’ us physi ol ogi cal
states, in various tissues, e.g., spleen, liver, thymus, lung, etc., or
in various speci Eequentlyyt Feenrapdeyss stof SRS B ASEAYRPRTE so

provi de svpbuabheidi gL £spusd 0fls | 86 pRiniie tHeardasd divdeye dF ots 5 or
species blo are _comreLci a{_)l¥ availlable. Simlar techni ques wll be
useful for &SI BSEP¥g dF2HnbREi TuBIect ITRRTEAN ¢ SRR °5’ht\#§y ‘

correl at e wneltuerpoésshenassay, tharpooscosl,| anddhe label, eilRBRranal ysis
usi Ng appr opLk PL.L I L ' | ygis, including
0] IRLAIEPLETERS 1o i Do) o Hhndtl pAtAe

I munohi st ochem C used t rmine ‘cellular or
tissue debelegudP8R? is prevrfiede Thigrig iusHaldy dm 499E9 Protein 15

Nuhlti ple tr@@ﬁjﬁﬁ&:@doﬁghhtﬁi aeﬁealrsgiastﬂea@g §1.QihQ{£bufhf_éM”§.|Ch e?pre'sses .
the antigen, rrane bound ot _sol ubl e ros,, at_.a _hi evel conpare
with ot her 5&%&’& lzers‘(/a’r“?‘gﬁgléifln??ﬁ%ﬁaﬁfeg%r%’e%?dl ﬁﬁﬁ’(ﬂt@tﬁr’ed f or
their f avehaklse spbspeatessfon eazghesng. anditthel1180FE9 can be 20

| sol at ey 1 QKA UAL SRULCRS: QE1DYa£ABT ESHLAN 'flRiuct s orld A5 OF Med cel |

usi ng an appropria Xpréssion VECt or at1on of the expressed
protein i s @&iPbercysieyand dispagaldofr bbedeertenty afiemarssrnbi ned with

engi neered pyHiRANS the RitCRLLVEoRBATEMSRES OfbAledbuifilci ency from 25
cell lysates or supérnatants, FLAG or Hi s6 seg&ents c,alc{;q be used for
such purifi EPSERY-eaPgPatably. thaKpRgents | I RTPHUBI Bt dJolis 499E9

Genes lyopHhiq i429FRowBRA, CRRebe tRedrésgentty lmaydilzati on probe 30 to

screen liQrary fr.om a . desired_source, e.g.. a. . i d_.CDNA |

library. I\/alﬁ?c Reit é’ﬁteds 530?‘85a83ﬁ°83 med%érg r%%%‘éjdd%{(ﬁ %grro%g%a}tnegency

necessary f@omsmntratiomgbefdreageohs fod perfgrmingddieisisapy. probe.

Appropriate Nybrivlald R HOBE AR bhaPEHSEhandS SFI AR dhige! ones
crty of cross ybri

exhi biting specifr, S I zat 1 on. Screeni ng by
hybri di zat | GFGeROR §5i%h §heegéngrastic assays may be used without

modification or may be modified in a variety of ways.-

20 FPor example, labeling may be achieved by covalently or
non-covalently joining a moiety which directly orxr
indirectly provides a detectable signal. In any of these
assays, the binding partner, test compound, 499ES, or
antibodies thereto can be labeled either directly or

25 indirectly. Possibilities for direct labeling include
label groups: radioclabels such as 1257, enzymes (U.S.
Pat. No. 3,645,090) such as peroxidase and alkaline.
phosphatase, and fluorescent labels (U.S. Pat. No.
3,940,475) capable of monitoring the change in

30 fluorescence intensity, wavelength shift, or fluorescence
polarization. Possibilities for indirect labeling
inélude biotinylation of one constituent followed by
binding to avidin coupled to one of the above label
groups.

35 There are also numerous methods of separating the
bound from the free 499E9, or alternatively the bound
from the free test compound. The 499ES can be '



probes based upon the peptide sequences will also allow

48 i solation of appropriate clones. Alternatively, use of

appropr i av@ogreses®ers for PCR screening will yi el d enr i cpaensynizres
appropriate nucleic acid clones. 4 Simlar methods are applicable to
I solate either 5 species, polynorphic, 3r allelic variants. Species

variants armsmmeddU§nn@aﬁ&s§ L fﬁbtlrllodieeawyoarasm chni ques

based .upon jso on of a ful] th Jjsaolate men from one
speci espas % {;%%ge ndbr el Jlﬂ“fﬁf%at‘?]@eﬁ%}c ér‘\’tclhoé'd‘l éé‘ IEgﬂl§éd Pdg&enst nouse
499E9 10 vxfiltb:esusaﬂdtbemseersé@,r ecatl SGd]Jl@arﬁX@te&s_ Cregs.

reactive prej CLPPEAR PPHE t 1 1 hbr The purified
protein _or gefgig%gd pep ﬂ es_ar e saﬁl neratl ng B%ng&l es by

st andar @ nef hogseens and Wikeyi B84 atﬁﬁl’@r S}mtl@thec seppiiattéenor purifi ed
protein 15 téémﬂd:&égniﬁél&@e amimaue IR, 0N etleo%%g%' nal or
pol yclonal anfi es. See w Collgln (1991 Curren rotocols in

| munol ogy é@? e’é‘ﬁ%ne |RAF ticle; methack dessgdbetninbodi es: A

Labor at ory Ranthé, Ostdal. (mﬁ4ho;mm;-ﬁx_essn Mse-rmsul t iah@l &mel bodi es

are used, 2 r Ran Qr__sor MPLE 5:

Prepar at i ongo anta"'kl)i-'g13 (239 Iﬁge%ﬂ%’%bc 5t ithe AGGEG T ieH as gﬁﬁ"FDé(seé

pepti dd® oripu¥i $i eBapr ei n466539.26378.present ed to an i nmune system to( 1e01)
an

generate nonocl oakhods Qarpﬂﬂfmg%?@@éiﬁo%e éaeﬁ"xe q_rl%ﬁ%w Ll cg

Current Protocols |{n | nmunol o G eene; ane
(1989) Antl%‘al‘éerlsl\uﬁa%%b%%%r mﬁaeﬁn extensiiyedyr regomseSoinpthes .

Pol ycl onal Bitefatore38ndhadmeto Bsqie l&étﬂﬁ@a R sculsRidpPhere ate
si tuati ons,. .t he bt gi? Fﬁ@ gent i S. elther | abel ed as descri bed above,

e.g., fluorddd¥n? qies gnvolve rheyuse of astivassskrate for
panni ngSnet taxsoxyl 3Grow@\Pitthér tHrmigh ithe afsed ofeeapborifiandé923E9

A S90ED conSLEdel EXPLPSSLOTE R iabe ol RBALCHR® fornal s3R°GT | © BI i N0

reagent to 1denti
thloethers by reactlon of a mercapto group with an

activated halogen such as chloroacetyl, or an activated
olefin such as maleimide, for linkage, or the like.

20 Fusion proteins will also find use in these applications.

Another diagnostic aspect of this invention involves

use of oligonucleotide or polynucleotide sequences taken
from the sequence of a 499E9. These sequences can be
used as probes for detecting levels of the 499E9 message

25 in samples from patients suspected of having an abnormal
condition, e.g., cancer or developmental problem. Since
the antigen is a marker for activation, it may be useful
to determine the numbers of activated T cells to
determine, e.g., when additional suppression may be

30 called for. The preparation of both RNA and DNA
nucleotide sequences, the labeling of the sequences, and
the preferred size of the sequences has received ample
description and discussion in the literature. See, e.g.,
Langer-Safer, et al. (1982) Proc. Nat’l. Acad. Sci.

35 79:4381-4385; Caskey (1987) Science 236:962-967; and
Wilchek et al. (1988) Anal. Biochem. 171:1-32.



partner, e.g., receptor, by taking advantage of its specificity of

bi ndi ng, much |i ke an anti body woul d be used. A 499E9 reagent is either
| abel ed L bed above, e.g., fluorescence or othe &#ﬁﬁ Phe '

I mobi | i i\ggqtﬁéﬁigha substrate for pannin t hods. i’ he%’%ﬁcﬂ ng
conposition is used to screen an exg' ssion library made froma cell

| ine which expre . Lnding.partper, i.e..re tor. .Standard

st aini ng tec%ﬁ%’ungé?eﬁéggdagﬁggeéiéﬁ %ﬁsgcﬁ?ri %eﬁﬁﬁ%%ﬁ 6r 10
surface expP¥sshantatefive, poesenre ek attpregwinkers ane aisor med cells are
screened by oaRdarsll CeBlAgnLis or 'SESGHRIIdInly HUNRR N dip per ! or ed

by vari ous stalnlg%__ ar i nmunof [ uor escence proc €e al'so MchMahan
et al . CPI®ipagiep 9f melvgpie spndications useqd @as Markaxsy, 499E9
reagent ss ar ehused kigsambiyntéyt f?(r mﬂﬁ%ﬁic&m toml;ttaxqﬁl xisS.l eXxesssing a
ot her str gy Vispder, BBARD 1SReF Pl P el pacton,
Anot her str%fgﬁy y%g%gegérggﬁggbrf%ﬁﬁéfiPro rcUfelf Factor y panni ng.
The cDNA coResi-niln§or8dept OFheDNi P9 may kwmsed die eveslusdec T ved labove.

The |igand ¢apshes. i mobi |l i zed and used to i mobilize expressing cells.

| mobi | i zati on may be achi eved by use of appropriate ant i bodi es whi ch
recogni ze, e.g., a FLAG sequence of a 499E9 fusion construct, or by use
of antibwpdi &s raieRthods fe@airBelatiBgl 49919 Abé DL € Bindiagyrsi ve cycl es of
sel ection aEg gﬁplificatlon | ead to enrichnent of appropriate cl ones
and event uaff F$EFEi on of receptor. expr essi ng cl ones. Phage

expression | i brarthes 488E9beprstetanstobyd 4B9teradSd wiiproprecdpedmbel
t echni ques, bgs%d’ gqu.-' F]uégiuaﬂég\?ﬁk:gf?rajﬁ% N Igtza{létqlvlv,és%%cd fic | abeling of

appropriate onés.” ns” herein are Trcor porat ed
herein by func&isneiteeotberheethnsurfacetantsigensasthibidiinglual 35

publi cais on samiNake Bt raBRhi625hQNCEBS SRS ddddifdci@if of 1 Ndividual ly
i ndicated to be ingorporate r ef er enice.

d b €
50 SXRERF SO { | HSEPBRE L9 CLRAIIGR iBESHDEIN SXNRAAS on
available by the ability to make purified 4999 for

screening programs. Soluble or other constructs using
the 499E9 sequences provided herein will allow for

20 screening or isolation of 499E9 specific receptors. Many
methods exist for expression cloning, panning, affinity
isolation, or qther means to identify a receptor.

Many modifications and variations of this invention
25 can be made without departing from its spirit and scope,
as will be apparent to those skilled in the art. The
specific embodiments described herein are offered by way
of example only, and the invention is to be limited only
by the terms of the appended claims, along wiéﬁ-the full
30 scope of equivalents to which such claims are entitled.

EXAMPLES

General Methods
35 Some of the standard methods are described or
referenced, e.g., in Maniatis, et al. (1982) Molecular

Cloning, A Laboratory Manual, Cold Spring Harbor



can be made without departing fromits spirit and scope, as wll be
apparent to those skilled in the art. The speci fi c enbodi nents

descri beWOMBf28958 are offered by way 5, of exanple only, RFVIE2RM6enti on
is to be limted by the terns oflk be appended clains, along with the
full scope of eqU|vaIents to which such clai are entitl ed.

SEQUENCE X@feRy . 1¢pld Spring a?rhﬁ 6%@6311 Q¥ #8988 -nucl eic acid
sequence. (1989) 2 iRy d Aog vO Mam. deddesieqyence.

(1) GENERAL F Tl APP | CANT: ng Corporation
(ii) TITLE %){:y %E%r %}i %’grma‘] i an &%(dgglr’f aelcte At B§%'hl8 ¢l at ed

Reagents 2Breene Publishing\UNBRRGFSEQBENOR3YR NY; or Aububpl,

&??RESB?\I@C%I ADPEYSP: and S(u@plsgrnfélé:_rs %ﬁ%&égoﬁ%hﬂﬂ ngdpl ough

rporation opLNn | l0a

co) CTY: iolo reene g WRE. I‘?ﬁéﬁ/’fﬁ’g?‘s‘e}nmsl et

(E) COUNTRY1.UBéds.) (1990) BCR PrxdtocBlix: QUERId530 Methods and (V)

COVPUTER . VE PE. D t fe

(B) COVPUTRRELISBELSRR Agadamic eress, W \Edatoilotor rETei

Maci nt osh gubii@stion include gudh HEFTHOGREasMammondim Weidafe)

(vi) I NUMBER:

(5 R NPT I3ETRR ey chrematosTeBtye ) eREEPRHERR R
cepbrifupsr b Ayl G eaiaion . and others. See, e.g.,
Ausubel, et al. (1987 and periodic supplements);

Deutscher (1990) "Guide to Protein Purification" in
ethods i zvmolo vol. 182, and other volumes in this

15 series; and manufacturer's literature on use of protein
purification products, e.g., Pharmacia, Piscataway, N.J.,
or Bio-Rad, Richmond, CA. Combination with recombinant
techniques allow fusion to appropriate segments, e.g., to
a FLAG sequence or an equivalent which can be fused via a

20 protease-removable sequence. See, e.g., Hochuli (1989)
Chemische Industrie 12:69-70; Hochuli (1990)
"Purification of Recombinant Proteins with Metal Chelate
Absorbent” in Setlow (ed.) Genetic Engineering, Principle
and Methods 12:87-98, Plenum Press, N.Y.; and Crowe, et

25 al. (1992) QIAexpress: The High Level Expression &
Protein Purification System QUIAGEN, Inc., Chatsworth,
CA. Cell culture techniques are described in Doyle, et
al. (eds.) (1994) Cell and Tissue Culture: Laborato;z'
Procedures, John Wiley and Sons, NY.

30 FACS analyses are described in Melamed, et al.
(1990) Flow Cvtometrv and Sorting Wiley-Liss, Inc., New
York, NY; Shapiro (1988) Practical Flow Cvtometrvy Liss,
New York, NY; and Robinson, et al. (1993) Handbook of
Flow Cvtometry Methods Wiley-Liss, New York, NY.

35 Fluorescent labeling of appropriate reagents was
performed by standard methods.




(A) APPLI CATI ON NUMBER US 60/ 032, 846 (B) FI LI NG DATE:
© 13- DEC- 1996 (vi i i) ATTORNEY/ AGENT | NFORMATI ON: (A)

NAME: Th (B) REG STRATI ON %@E%ﬁ\éﬁ 322
(0O REFE%EQI%&%T(ET NUMBER: DX0686 PCT 10 (i x) CATI ON

| NFORMATI ON: (A TELEa?QV (908) 298- 5061
e 4 gE

(B) TELEF 8588 15 TI ON FOR SEQ I D NO 1:
(i) SEQJEQ&‘%%%% RI of Mok (A) LENGTH 2191 base pairs

20 . bedﬂaﬁibnruﬁﬂ3W(Th&Ho¢ Th2 cells is des¢Eib&IRMIDEDNESS:
single Openshaw,(i%( @gg's@GYr EkBeaited 18%A:)L357£13é7 MOLECULE TYPE:

cDNA 25 . NE/ KEY: CDS
(B) LOCATI Briafky, 11Y qv,oTh.? populatippg) werel BRCEVet SEremTFoAr BEQ I D
NO1l: s cmmm %ﬁcﬁnﬁ@mm ERELGAAGTC

-IC-%TCCGAACT M“‘- P’-’esfé’é’ % ]'JA\L%@DKT%EC&:%% %Gcefc TAC

GEC AAG TAGfIrmIdXed\@nceC@ach wekkO for 3 weeksN@thénghdrgeétadSmmdArg Asp

1g Y D orddtuhilagid }sg's"ék’ét&é%énaet°i8ﬂyﬁii BE t rftea cac

GAG GGT ccmawhyacet al. AfP96) J.GExog Mefet 1 Qr28By Pro dy val Pro

g'os SGOEOG y P&):G@S{z'at" RNA can be isolated, e.g. ,ngn.ng the anGg-Zgl!I'l?ZéSCGC
265 PrBhW%YW%t%/&SCECg%%taPPPSE%G epRF %gcccg YAl a Ser Arg

35 Chirgwin, 4&& al. (1978) Biochehb 18:5294-5299. Poly(A)+
RNA is isolated using, e.g., the OLIGOTEX mRNA isolation
kit (QIAGEN). Such RNA from these cells is used to

15 synthesize first strand cDNA, e.g., by using NotI/Oligo-
4T primer (Gibco-BRL, Gaithersburg, MD). Double-stranded
cDNA is synthesized, ligated with BstXI adaptors,
digested with NotI, size fractionated for > 0.5 kilobase
pairs (kb) and ligated into the NotI/BstXI sites of pJFE-

20 14, a derivative of the pCDSRO. vector. See Takebe, et
al. (1985) Mol. Cell Biol. 8:466-472. Electro-competent
E. coli DH100 cells (Gibco-BRL) are used for
transformation.

Independent clones were randomly picked and screened

25 by hybridization using a cocktail of known cytokine
cDNA's. Plasmid DNA's were prepared from clones that did
not hybridize to the cytokine probes. These clones were
grouped by insert size and further characterized by DNA
sequencing. Clones corresponding to the 499E§ ;ere

30 isolated.

EXAMPLE 2: Cellular Expression of Mouse 499ES
A probe specific for cDNA encoding mouse 499E9 is
used to determine tissue distribution of message encoding
35 the antigen. Standard hybridization probes may be used
to do a Northern analysis of RNA from appropriate
sources, either cells, e.g., stimulated or in various



TCC ATG TTC CTG GCC CTC CTG GGG CTG GGA CTG GGC CAG GIG GIC TGC 313
Ser Met Phe Leu Ala Leu Leu Ay Leu Gy Leu Ay @ n Val Vval Cys

50 WO 98/25958 55 60 5 AGC ATCPGIMUSSTIR2766 C CTG
TAC TTT CGA GCG CAG ATG GAT CCT AAC A 361 Ser  Ile Ala Leu Phe.
Leu Tyr Phe Arg Ala A n Met Asp Pro Asn*Arg 65

70 physiolog¥8allstates ATin Tk iGAs BASsANES, AGT gCACsHBeeh] T TAT AGA

ATC CTG AGMH £F6+CAlL us,%% eté.l,e o%erin%ﬁs S%rbe'lc':hr HIS Cys Pheg'cl)'yr
Arg Ile Leu Arg [ed 0

95 i 5 G@a@zﬁisrm GERANAGAG brad 14CT neyGadisc Agbvada GAC ACA CTA

L L
4113(7) €] vafﬁabféadﬁsﬁriﬁlﬂtﬁxﬂ m;%%ruuﬂ %‘taﬁcﬁrﬁertégéﬁ?é%@_?é% AGguAGG

ATG AAASCAA%CEP??%G%A@‘&% WE ‘tﬁ*@%any asmlable -pr §imigager Cys Arg
Arg Met Lyst&hnidrae®heil rbd ysdtul \for @valuating dlagnostlclbi

CCA CAG
éég TTC TCA %ﬁ\c%ce%%?tgéns é’é}élé%%a% %elaL & Wé%ﬁ‘ ﬁﬁ‘?rﬁsél\‘?é‘l 1@4 y Pro
A n Arg Phev&siogsycall types. 130 135 -
égg >0 ' GI\C/l.%—t éc;\E/gt Ju Serﬂ-#‘%i% uﬁ,&s%'é%gf ﬂ g 92%%? %{L;Cs Pro
145 10~ use gsbody analys:Ls. lncl}sian% lmunomgteg@emAst@&A TTT GCA

CAC CTC ACCoATEAAAT &7 KEUAEL Y @¥Amine c@ﬂular oY ¢iRkk@ed n Pro Phe
Ala H s Leu h&rﬂae Asn Ala Ala Ser Ile Pro 165

170 - 40 TCG GGT TCC CATAAAGTC ACT CTG TCC TCT TGG
TAC CAC GAT CGA GGC 697 Ser Gy Ser Hs Lys Val Thr Leu Ser Ser
Trp Tyr Hi sSEARMPREQ3d yPurification of 499E9 Prbdein 185

190 15 Multiple transfected cell lines are screened for one
which expresses the antigen, membrane bound or soluble
forms, at a high level compared with other cells.
Various cell lines are screened and selected for their
favorable properties in handling. Natural 499E9 can be

20 isolated from natural sources, or by expression from a
transformed cell using an appropriate expression vector.
Purification of the expressed protein is achieved by
étandard procedures, or may be combined with engineered
means for effective purification at high efficiency from

25 cell lysates or supernatants. FLAG or Hisg segments can

be used for such purification features.

EXAMPLE 4: 1Isolation of Homologous 499E9 Genes
The 499E9 cDNA can be used as a hybridization probe
30 to screen a library from a desired source, e.g., a
primate cell cDNA library. Many different species can be
screened both for stringency necessary for easy
hybridization, and for presence using a probe.
Appropriate hybridization conditions will be used to
35 select for clones exhibiting specificity of cross
hybridization. |
Screening by hybridization or PCR using degenerate
probes based upon the peptide sequences will also allow



45
745
195
TAC
Tyr
215
CAT -
Hi s
225
ATC
Ser
250
TCT
Asn
270
985
275
AAC
Ser
295
ATA
Asp

TGG GCC AAG ATC TCT AAC ATG ACG TTA AGC AAC GGA AAA CTA AGG GIT
Trp Ala Lys Ile Ser Asn Met Thr Leu Ser Asn Ay Lys Leu Arg Val

200 205 50 AAC CA%,%%{,% 6TTC TAT
CTG 1%%98,25 5t,;AAC ATT TGC TTT CGG CAT 793 Asn n p y Phe-
Tyr Leu Tyr Ala Asn Ile Cys Phe Arg[{tgs 210

GAA Amisr%i?‘&ini@ %‘%&W%@A BRESFAT BTeERREEFRINTAS®E 841

d u Thrase¥oprjaSerpaimes EGthPORs scheentiing @ihllpieMit Val _

enrichment B sppropriate mpglel® agig cloded BTE BT WA ACR RS

AAA ATC CCA AGI, TCT ) . r Val Val Lys Thr
Ile Lys |1 e PiBiiRY mefheds are arpligable to isplate either 245

T e S B, A e e b ser Gy
rp .
gﬁf E:Ebéﬁééég%-iﬂ% iégg;ted uéfﬁ%'%E%sgtgggeges gyb%idizgtio§265 y
15 teeimipoes\ Hased Wh GEOIGBACKTGLTACEANG (FAgERAi &6Ta6T GAA GAA

| . P Leu Arg Ala Gy Gu Qu
TYéx %fa@h&éégﬂé@ orfd Yegddi &2 QEBQGE%XEe -eu AT[I'g AGCa ATTy CAGU GTG TCC

CCT TCC CTG &¥eempativeivarutibadips raisedg3against|imeuser 499B9G n Val
AsnOPr owSElI beUus€d ¥ sd¥FeerAbrOce14A%Pwhich é20ss-

300 25 06 ACG TAC TTT G (T TTC MAA GTT CAG GAC
GAC TGACERGRYe Protejyp from ag approPFiAteneeely: AFBNPhe Lys Val G n
|l e Asplibrary. M9® purified protein 3t0defined peptides &2& 30

53

TTCOTCEMC A AFAEE SR aHR  hhdPed oG T L4808 ASTESAY TS 1142

described above. Synthetic peptides or purified protein
15 are presented to an immune system to generate monoclonal

or polyclonal antibodies. See, e.g., Coligan (1991)

Current Protocols in Immunology Wiley/Greene; and Harlow

and Lane (1989) Antibodies: A Laboratory Manual Cold

Spring Harbor Press. The resulting antibodies are used,
20 e.g., for screening, panning, or sorting.

EXAMPLE 5: Preparation of antibodies specific for
499E9
Synthetic peptides or purified protein are

25 presented to an immune system to genefate monoclonal
or polyclonal antibodies. See, e.g., Coligan (1991)
Current Protocols in Immunology Wiley/Greene; and
Harlow and Lane (1989) Antibodies: A Laboratory Manual
Cold Spring Harbor Press. Polyclonal serum, 65-

30 hybridomas may be prepared. In appropriate
situations, the binding reagent is either labeled as
described above, e.g., fluorescence or otherwise, or
immobilized to a substrate for panning methods.

35 EXAMPLE 6: 1Isolation of a Receptor for 499E9
A 499E9 construct expression product can be used as
a specific binding reagent to identify its binding



GTCTATACAT GTGTAAGACT ACTAAGAGAC ATGGCOCACG GTGTATGAAA CTCACAGCCC 35 1202
TCTCTCTTGA GCCTGTACAG GTTGTGTATA TGTAAAGTCC ATAGGTGATG TTAGATTCAT 1262
40  GGTWAIBRSASICAACGGTTTT ACAATTTTGT AATGATTTCC TAAGAATTGEHESNGATRGG
1322 GAGAGGTATT CCGATGCTTA T T ACACGTGAGC TATGGAAGGG
GGTCACAGTC 1382 45 TCTGGGTCTAARCCOCTGGAC ATGTGCCACT GAGAACCTTG
AAATTAAGAA FRATGREAT@T.g ., rebpzor, by CARIGOAAAGRARATEATAGIT STGAAGGGTT
AAGTTCTTTT AATTGL 50 el AL JARGTTCTTT

T TCTANTG RS AT A ReReers  hpch JAks an anfibod .J
ATGTCTAAAGUFESAT AT AR SBSTCrRIRSE trTettheralppeted et desgried 1T 1622

GTCCTATAGT oA @\ AATIAFEEMANMABET 6tearil 68 | AEAImAIBI Pd&d TeoS 1682

TTAAAT AC AGATGIATTT CTGGITGCA CTIT I T CCCCTGAAGG TACTCGTAGC 1742
g&ﬁzﬁi’%‘ﬁ%ﬁ%ﬁs&é@&mAGﬁ TATTTCTTTA TTCTTTTTAA

1802 CTTAATREGAS rIdERiCAGHEO SHETOMAACT SATCEAABELAeAAZAAATAAA

TGOCTTTON TR L Lomamo 95 w2t g, PR A% Tt et tatitioa

AAGGATACAT sAAHAGHCIN@apERRsATATE .20ecepy@y .  Standard staining
techniques are used to detect or sort intracellular or .

10 surface expressed receptor, or surface expressing
transformed cells are screened by panning. Screening of
intracellular expression is performed by various staining
or immunofluorescence procedures. See also McMahan, et
al. (1991) EMBO J. 10:2821-2832.

15 Alternatively, 499E9 reagents are used to affinity
purify or sort out cells expressing a receptor. See,
e.g., Sambrook, et al. or Ausubel, et al.

Another strategy is to screen for a membrane bound
receptor by panning. The cDNA containing receptor cDNA

20 is constructed as described above. The ligand can be
immobilized and used to immobilize expressing cells.
Immobilization may be achieved by use of appropriate
antibodies which recognize, e.g., a FLAG sequence of a
499E9 fusion construct, or by use of antibodies raised

25 against the first antibodies. Recursive cycles of
selection and amplification lead to enrichment of
appropriate clones and eventual isolation of receptor
expressing clones.

Phage expression libraries can be screened by 499E9.

30 Appropriate label techniques, e.g., anti-FLAG antibodies,
will allow specific labeling of appropriate clones.

All citations herein are incorporated herein by
reference to the same extent as if each individual
35 publication or patent application was specifically and
individually indicated to be incorporated by reference.



TCAGGAGTAT TTATGCAATT ATTGAACAGG TGTCTTTTTT TACAAGAGCT ACAAATTGTA 2042
25  AATTTTGITT CT' r TTTTTTC CCATAGAAAA TGTACTATAG TTTATCAGCC AAAAAACAAT
2102 %%&Zn TTA ATTTAGTGAA AGTTATTTTA TTATACTGTA 2766
ATTGTTTCT® 162 30 AATGGCATTT TTTGGTACTT AAAAATGGL 2191 35
(2) 1 NFORMATI ON FOR SEQ I D NO 2: 50 (i) SEQUENCE

?g?R?ggEFISE:EEI%%?% g&ﬁlflcatlons aAaA LEN%$H 34 %ﬂ}sné Vegéion
(i) MOLECUtén THéPHnadge otidihout departing f@pm) 1SEQEENcEt DESEREEIPEN: SEQ | D

gofi 45 3s Whi1 A a%&r%lg& ®w eﬁfo%e“éﬁtiﬂéd%}i kxS ;¥£.Le@hé\r91§er Ser

Gu Met 4 yseeeitic ewkpdimenys dmsenibedchgreip prg pEfierpd broway

20 A 5 of exampl%ﬁbnly, igd the %gveﬂﬁion is té8l BePLOmbeedrbg Pro Al a
Pro a Pro OWO a Ser r. . .
40 th te PS@‘ chﬁlﬂsa E&ﬁnge‘dla.‘yég&f&l% Leu dy G@n
Val Val Cyss&epe of equlvalents to which such claims are entigled. ' 50
55 60 Ile Ala Leu Phe Leu Tyr Phe Arg Ala G n Met
Asp Pro Asn Arg lle 65 70 75
80 5 Ser u Asp Ser Thr PFQUESPE SURMISSEONArg lle Leu Arg Leu H's GQu
85 10 90 95 Asn Ala Gy Leu G@n Asp
Ser Thr Leu G u S& 10 NoA3IPis oubeWolE® nli@leic acid sequencel00
105 SEQ ID1H0: 2 is mouse 499E9 amino acid sequence.
{1) GENERAL INFORMATION:
15
(i) APPLICANT: Schering Corporation
(ii) TITLE OF INVENTION: Mammalian Cell Surface Antigens; Related
Reagents
20

(iii) NUMBER OF SEQUENCES: 2

(iv) CORRESPONDENCE ADDRESS:
(2) ADDRESSEE: Schering-Plough Corporation
25 (B) STREET: 2000 Galloping Hill Road
{(C) CITY: Kenilworth ‘
(D) STATE: New Jersey
(E) COUNTRY: USA
(F) ZIP: 07033-0530

30
(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Diskette
(B) COMPUTER: Apple Macintosh
(C) OPERATING SYSTEM: Macintosh 7.5.3
35 (D) SOFTWARE: Microsoft Word 6.0

(vi) CURRENT APPLICATION DATA:
(A} APPLICATION NUMBER:
(B} FILING DATE: 12-DEC-1997
40 (C) CLASSIFICATION:



Asp

115 .

Ay
140
145
Al a

165

Leu
185
Lys
205
210
Pro
235
H s
255
40

Asn
280
Pro
Thr
310

Ser Cys Arg Arg Met Lys Gn Ala Phe dn Ay Ala Val @ n Lys
- 120 125 15 GQu Leu dn Hs Ile Val
Pro WOP8AS¥8Phe Ser Gy Ala Pro Al a 130 PCT/US97/22766 135
Met Met Qu Ay Ser Trp Leu p Val Ala Adn Arg Ay Lys Pro Qu
150 51155 160 20
G@n Pro Phe Ala His Leu Thr Ile Asn Ala Ala Ser Ile Pro Ser
, (vii) PRIPDROAPPLICATION DATA: 175 Ay Ser His Lys Val Thr
Ser Ser Trp Tyr (&) 3P %G‘?Eﬁr' pUD$H0/032,846 180
(B)g§ILING D SRECrF?SSer Asn Met Thr Leu Ser Asn Gy
LeLF Arg Va,I Asn 200

bﬁ ‘Eﬁg“?ﬁﬁ%@ﬁﬁ} Ala Asn Ile Cys Phe Arg H's His

0.122 Gu Thr Ser Ay Ser Val

IST
Thr Asp Tyr Leu %@“%W ﬁ‘?“% 230
10 ( 48E } E zf Ser Ile Lys Ile Pro Ser Ser

Asn Leu NEF::JW?ELECOMUNICATION INFORMATION?-45 250
Gy Gy Sgi) TBfeduoReASdod]ibsSehsid y Asn Ser G u Phe Hi's Phe Tyr
2 8) TELEFAX: (908)298-5388 _ 270 ~ Ser lle
Val Gy Ay Phe Phe Lys Leu Arg Ala Ay diLQu lle 275

15 285 45 Ser Ile @dn Val Ser Asn Pro Ser Leu Leu Asp
Asp G M2ASINFARMATION FOR SEQAD NO:1: 295 300

Tyr Phe Ay Ala Phe Lys Val @ n Asp Ile Asp 305
(i) SEQIESCE(CHARACTERISTICS:

REPLACZE(IJ\/ENT SHEET (A) \WEMQTH: S21IAPRED padrs

{B) TYPE: nucleic acid
(C} STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA

25
(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION: 125..1072
30

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

GCCAGGACCT CTGTGAACCG GTCGGGGCGG GGGCCGCCTG GCCGGGAGTC TGCTCGGCGG
35 60

TGGGTGGCCG AGGAAGGGAG AGAACGATCG CGGAGCAGGG CGCCCGAACT CCGGGCGCCG
120

40 CGCC ATG CGC CGG GCC AGC CGA GAC TAC GGC AAG TAC CTG CGC AGC TCG
169

Met Arg Arg Ala Ser Arg Asp Tyr Gly Lys Tyr Leu Arg Ser Ser

1 5 10 15

45 GAG GAG ATG GGC AGC GGC CCC GGC GTC CCA CAC GAG GGT CCG CTG CacC
217
Glu Glu Met Gly Ser Gly Pro Gly Val Pro His Glu Gly Pro Leu His
20 25 30

50 CCC GCG CCT TCT GCA CCG GCT CCG GCG CCG CCA CCC GCC GCC TCC CGC
265
Pro Ala Pro Ser Ala Pro Ala Pro Ala Pro Pro Pro Ala Ala Ser Arg
35 40 45



1. A pol ypeptide selected fromthe group consisting of: a)
a substantially pure or reconbi nant 499E9 pol ypeptide exhibiting

100% seaquoBgesosglentity over a length of at |east 12 contipepe§edvé0

acids to SEQ I D NGO 2; b) a natural sequence 499E9 of SEQ I'D
NG 2; and c) a fusion @Rtein conprisi ng 499E9 sequence.

2. ooine RRYYREPIIIENS It ATy MR Buk Brfl SRCBRDINRNLRAGIE O

polypepti dg 3 has dentity over at [east con | guous am no

aci ds. Ser Met Fhe LeJrlQapﬂél\yQ&pb'lSieLéﬁf cfy Al duy WRERRhNySAlYs POl ypepti de
is froma mamal . so . Asgteril e conpositgen conpriSing said

pol ypegti de of claim 1. : 5. The pol ypepdite of claim1l, whereéein
sai d fusi (AGPRADE GAT CTEITONMIREHAC TTT CCANBLGIICAGPATE eAn ceeqauenaeaof Table 1
(see SEQ I3BINO 2) and; a) a detection or purification tag,
sel ect ed fseomitbachlgr Deyp FhernisEusTynPhefAy Ala Gin Met Asp HrbA&Sn Birg6,. or 1 g
sequence; or 65 b) s®&juence of anot hets tunor necrosis factor

i ganéoprotel n 6. . A kit conprising a conpartnment conprising
said poly T8t @A %%lﬂﬁFlACT CAC TGRIEFT AAY P81 AT §TP ACAUSES GATdi sposal of
reagents i %aid kit. An isol ated or reconbi nant nucleic
aci d encod? S§ﬁ|‘ﬂ“‘p6f€/p9§‘p’t"r’}&eﬁbﬁ Cys Phe Tyr &rg Jle hpw AdionlesyiH3s499E9

pol yﬁg%t ide®Y's froma manmal®> 8. 93\ cel | conprising®said

recombl nané mﬂﬁ{: eéCI% 88+ dl‘TngA%l gi\énTzGa)}CT CTG G PyG'Ii GAAUZ% CEJ:A C%L claim 8

wherein sa a pro aryo

) @ eukargi} henool ary reu cuthef RECHE Lok &if! Lar cru asp B 2ayeast ool

e) an |nsect ce 100 105 110

20
CCT GAC TCC TGC AGG AGG ATG AAA CAA GCC TTT CAG GGG GCC GTG CAG
505
Pro Asp Ser Cys Arg Arg Met Lys Gln Ala Phe Gln Gly Ala Val Gln

115 120 125

25
AAG GAA CTG CAA CAC ATT GTG GGG CCA CAG CGC TTC TCA GGA GCT CCA
553
Lys Glu Leu Gln His Ile Val Gly Pro Gln Arg Phe Sexr Gly Ala Pro

130 135 140

30 .
GCT ATG ATG GAA GGC TCA TGG TTG GAT GTG GCC CAG CGA GGC AAG CCT
601
Ala Met Met Glu Gly Ser Trp Leu Asp Val Ala Gln Arg Gly Lys Pro

145 150 155

35
GAG GCC CAG CCA TTT GCA CAC CTC ACC ATC AAT GCT GCC AGC ATC CCA
649
Glu Ala Gln Pro Phe Ala His Leu Thr Ile Asn Ala Ala Ser Ile Pro
160 165 170 175

40 . _
TCG GGT TCC CAT AAA GTC ACT CTG TCC TCT TGG TAC CAC GAT CGA GGC
697
Ser Gly Ser His Lys Val Thr Leu Ser Ser Trp Tyr His Asp Arg Gly

180 185 190

45
TGG GCC AAG ATC TCT AAC ATG ACG TTA AGC AAC GGA AAA CTA AGG GTT
745
Trp Ala Lys Ile Ser Asn Met Thr Leu Ser Asn Gly Lys Leu Arg Val

1985 200 205

50 |
AAC CAA GAT GGC TTC TAT TAC CTG TAC GCC AAC ATT TGC TTT CGG CAT
793
Asn Gln Asp Gly Phe Tyr Tyr Leu Tyr Ala Asn Ile Cys Phe Axg His

210 215 220
55



f) a mammal i an cell; g) a nouse cell; h) a rodent cell; or
1) a human cell. 10. A kit conprising a conpartnent conprising said
nucl ei ¢ AVPP8@FIB| ai m 7 and instructions for use or di sposHCTEHSHEEWEnts in

said kit. 11. A nucl eic acid which &Bectively hybridizes under wash
conditions of at |east 45. degree.C and less than 500 MM salt to SEQ ID
NO 1. 12CAT GHAcAQAICICEI €GP0 AFE QTR ETTRIARR IGAT TiHETE| PAG CTG ATG §Y¥Gsai d wash

condi tions &At at |east 55.degree. C. and |less than 150 mM
b) said nucﬁé?c‘;la’ci"hlr GSRpFIss 87 dfal| B Ph3hapoRYs

sal t;

u%hh&EPééﬁtl Y8k of the

or

codi ng rtlon SEQIDNO 1. 23013, The pol y@#dptide of claim i, V\/mch
conpris equen 499E9_ of 4.

pol ypepti de &It %M g‘gﬁ M5 ﬁ@a?%%d\efg?% of 2% ﬁ%‘ < &% %? nant 499E9
pol ypepti de e t n [

pol ypepti de, g c\ia:{"-r*‘nf1 wﬁﬁt s|2_§ fs% %{'%(L)%A) | gbgft%go§§t ﬁgnrlé%uo%é%_nant 499E9
pol ypepi g de I's over at | east conti guous am no aci ds.

pol ypept i de xgh &d268E lacch@ QbR S/ Pod Weat gatt wrlmpaﬁe 489&% rekypepti de
has a | engtil3ef at |east 30 amino acids. 17. The pol ypeptide

of claim1l, (¥Bi€ly 63y Ser Thr 183 XHnY2oSWed! €i asn ser ciu lPheausymwhbetic

pol ypeptide; c) atteched to a solidzepubstrate; or 270 d)
conjugait®d to another chemi cal entity.

20

25

30

35

40

45

50

TAT TCC ATA AAT GTT GGG GGA TIT TIC

985

Tyr Ser
275

ATT AGC
1033
Ile Ser

290 295
GCG ACG
1082
Ala Thr

305 310

TTCGTGGAAC ATTAGCATGG ATGTCCTAGA
1142

GTCTATACAT GTGTAAGACT ACTAAGAGAC
1202

TCTCTCTTGA GCCTGTACAG GTTGTGTATA
1262

GGTGATTACA CAACGGTTTT ACAATTTTGT
1322

GAGAGGTATT CCGATGCTTA TGAAAAACTT
1382

TCTGGGTCTA ACCCCTGGAC ATGTGCCACT
1442

CATTGCAAAG AAATGATAGT GTGAAGGGTT
1502

GACCTGCAAA TAAGTTCTTT TTTTCTAATG
1562

Ile Asn Val Gly Gly Phe Phe
280

ATT CAG GTG TCC AAC CCT TCC

Ile Gln Val Ser Asn Pro Ser

TAC TTT GGG GCT TTC AAA GTT

AAG CTC

Lys Leu

CTG CTG

Leu Leu

CAG GAC

Tyr Phe Gly Ala Phe Lys'Val Gln Asp

TGTTTGGAAA

ATGGCCCACG

TGTAAAGTCC

AATGATTTCC

ACACGTGAGC

GAGAACCTTG

AAGTTCTTTT

AGGAGAGAAA

CGA GCT GGT GAA GAA

Arg Ala Gly Glu Glu
285

GAT CCG GAT CAA GAT

Asp Pro Asp Gln Asp

300

ATA GAC TGAGACTCAT

Ile Asp
315
CTTCTTAAAA
GTGTATGAAA
ATAGGTGATG
TAAGRATTGA
TATGGAAGGG
AAATTAAGAA

GAATTGTTAC

AATATATGTA

AATGGATGAT

CTCACAGCCC

TTAGATTCAT

ACCAGATTGG

GGTCACAGTC

GATGCCATGT

ATTGCGCTGG

TTTTTATATA



18. A conposition conprising said polypeptide of claim1 and an aqueous
carrier. 19. The conposition of claim18, fornulated for oral, rectal,
nasal , @M or parenteral admnistration. 20. ThedrasdodbPids OF

r ecombi nant nugleic acid of claim7, which conprises at 'east 22 conti guous
nucl eoti des of the coding portion of fﬁ?@l D NO 1. An isolated or

o Ul i SISO SR SR 5

22. The 1sol ated or reconbinant nucleic acid of cltaim21, which conprises
at | east Z9ceRthbsUtdSciiehtirdesraf AANRTERH REcPRAEAP hidanfedr! D NO 1.
23. An hgepated or reconbi nant nucleic acid encodi ng a pol ypeptide of -
claim1l1, which exhibits 100% i dentity over the protein coding portion of a

nat ural Difasmcadt ngaserrahrd I epoéaspeptiatrarr cldereands videlrogTadki ch encodes
sai d pol ypepzide of claim1 and conprises at |east 35 contiguous .

)

nucl eoti des of the coding portion of SEQID NO | and: a)
t r ansk@ i prABGREGCER (RAATACIGITSTCRECHCRGS SPATATRETT ITAMREITrA TESTUTHOAED
codi ng sed@@ace; or b) an origin of replication. 25. The

vector of claim 24, conprising at |east 41 contiguous nucl eotides fromthe
codi ng poFTERATAGRG %ﬁ% %W ATGGRAGEAR PATRARTHRA (RARHABTAENt nucl ei c
aC|d§ﬁ?co&Fﬁﬁ sai d pol ypeptide of claima1, mhereln sai d nucleic acid:

roma_ natural source, %8% i ses a detectable |abel;

c) conpri iﬁg%WFHeT%TWe%H%Tg% A%? TCCCTTTCAY AT Eaﬁﬁ?ﬁsé:es nat ur al

full leng odlng sequence

TAATTGACTT TAGGAGCTGA CATAGCCAAA AAGGATACAT AATAGGCTAC TGAAAATCTG
20 1982

TCAGGAGTAT TTATGCAATT ATTGAACAGG TGTCTTTTTT TACAAGAGCT ACAAATTGTA
2042

25 AATTTTGTTT CTTTITTTITC CCATAGAAAA TGTACTATAG TTTATCAGCC AAAAAACAAT
2102

CCACTTTTTA ATTTAGTGAA AGTTATTTTA TTATACTGTA CAATAAAAGC ATTGTTTCTG
2162
30
AATGGCATTT TTTGGTACTT AAAAATGGC
2191

35 (2) INFORMATION FOR SEQ ID NO:2:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 316 amino acids
(B) TYPE: amino acid
40 {D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:

45
Met Arg Arg Ala Ser Arg Asp Tyr Gly Lys Tyr Leu Arg Ser Ser Glu
1 5 10 15
Glu Met Gly Ser Gly Pro Gly Val Pro His Glu Gly Pro Leu His Pro
50 20 25 30

Ala Pro Ser Ala Pro Ala Pro Ala Pro Pro Pro Ala Ala Ser Arg Ser
35 40 . 45

55 Met Phe Leu Ala Leu Leu Gly Leu Gly Leu Gly Gln Val Val Cys Ser



27. An isol ated or reconbi nant nucl ei c encodi ng said pol ypeptide of claim
1, which is a hybridization probe for a gene encoding a tunor necrosis
fact or WQassIs&m |y protein. 28. A cell conprising sRCTWUSHUI2366€ acid

of claim 21. 29. A cell conprisi said nucleic acid of claim23. 30.
A cell conprising said vector of cl 24. 31. A cell conprising said
nucl ei ¢ acid o$8cl ai m 26. 32.55 A Kit conprisiég a conpartnent conprising

a nucleic acid of claim26 and instructions for use or disposal of reagents
in said kifle AlgF.eu Phe |en BONBhe Firgghle Ebmpiett AemPre oy Axd fdesai d nucl ei ¢
acid of cl aﬁsm 27 and instructdons for use or 78i sposal of reagdfits in said
kit. 234, A nmet hod of makin rotein, conprising culturing said cell

of clai m &nShn ‘@Hv??’br’f@érﬁ‘sr g¥%|l n'&"i ﬁra ekt AYY b &8 n and
recovering said protein. met hod of maki a. protein,
conpri si ngAscuké]urél Lgl.?'le.ndI?s of ,Igu_,allﬁrp1 %g |£ra 1ue’3.s Mot Presu.l ting in
expreg | ng sai e86vern ’ﬂ% A°nmet hod of
maki ng a protein, corrprl sing culturing sal d ceI I of claim30 in an’

envi ronmeng, @gy'ﬁ Br5XPULERL WinSRI pRE QS 81,700 RAOKEL I3, Sal d

pr ot ei n. I ngoa duplex nucl'eijgsaci d conprising
contacting said nucl e| c acid of claim21 with a conplenentary nucleic acid

under 1sel agitd Y.8u Gln His Ile Val Gly Pro Gln Arg Phe Ser Gly Ala Pro Ala

130 135 140
Met Met Glu Gly Ser Trp Leu Asp Val Ala Gln Arg Gly Lys Pro Glu
145 150 155 160
20
Ala Gln Pro Phe Ala His Leu Thr Ile Asn Ala Ala Ser Ile Pro Ser
165 170 175
Gly Ser His Lys Val Thr Leu Ser Ser Trp Tyr His Asp Arg Gly Trp
25 i80 185 190
Ala Lys Ile Ser Asn Met Thr Leu Ser Asn Gly Lys Leu Arg Val Asn '
195 200 205
30 Gln Asp Gly Phe Tyr Tyr Leu Tyr Ala Asn Ile Cys Phe Arg His His
210 215 220
Glu Thr Ser Gly Ser Val Pro Thr Asp Tyr Leu Gln Leu Met Val Tyr
225 230 235 240
35 :
vVal vVal Lys Thr Ser Ile Lys Ile Pro Ser Ser His Asn Leu Met Lys
245 250 255
Gly Gly Ser Thr Lys Asn Trp Ser Gly Asn Ser Glu Phe His Phe Tyr
40 260 265 270

Ser Ile Asn Val Gly Gly Phe Phe Lys Leu Arg Ala Gly Glu. Glu Ile
275 280 285

45 Ser Ile Gln Val Ser Asn Pro Ser Leu Leu Asp Pro Asp Gln Asp Ala
290 295 300

Thr Tyr Phe Gly Ala ‘Phe Lys Val Gln Asp Ile Asp

305 310 315
50



hybridi zati on conditions of at |east 45.degree. C. and |less than 500 nmM
salt, thereby form ng said dupl ex. 38. A method of meking a nucleic
acid of Blggh conprising anplifying said nucleic acid u§,g ?ﬁ
anplification neghods 39. An isolated antibody, or. binding fragment
t hereof, that specifically binds to a @EQ polype ti de having the am no

agran o e A SRR S, P, T ol IIDMINTRLDI v ™

anti body, or blndlng fragnent of claim 39, wherein tfe ant'l bady *i' s

Uhe ant 1 body s 31 antt S ESEyLE af: PhodyC: shSCHBIRRt feRpfptiggnere”

bi ndi ng fr agdPising arlesgs mb%tn%ﬁesm%ym%nmgmﬁﬁm st .

| Steal ths 1 hengkh of at least aBdut 1244mino TA€iddttd@Eho ¥ NoNdi.ng

fragnment of claim39, wherein the antibody is 499E9 ant agoni st. . 45.

The anti body, or binding fragnent of claim44, wherein the anti body

bi ndi ng fragnent 4.5 a A(Akdich pralreior cBppkiagngnt. polypéptide TOE anti body

of claim 39, ]b g{qgn the anti body binds to a 499E9 pol ypeptide with a Kd
abo

of at |east O ferr]M 47. The anti body of c¢laim 39, wherein
the anti body binds to a 499E9 pol ypeptide with a Kd of at |east about 10
[err]Myp 3. An isolated nucleic acid which encodes a

polypeptide of claim 1 or fusion protein of claim 2.

4. An isolated nucleic acid having the nucleotide
sequence of SEQ ID NO: 1.
15
5. A nucleic acid which:
a) hybridizes under wash conditions of 30° C and
less than 2M salt to SEQ ID NO: 1; or
b) exhibits at least about 85% identity over a
20 stretch of at least about 30 nucleotides to a nucleic
acid ehcoding a 499E9 polypeptide.

6. A recombinant vector comprising a nucleic acid
of either of claims 4 or 5.
25
7. A host cell comprising a nucleic acid orx vector
of any of claims 4-6.

8. A method for making a polypeptide or fusion
30 protein comprising culturing a host cell of claim 7 under
conditions in which the nucleic acid is expressed.

9. A binding compound comprising an antibody or
antigen binding fragment which specifically binds to a
35 polypeptide of claim 1. '
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48. An isol ated anti body, or binding fragnent thereof, that specifically
binds. to a polypeptide selected fromthe group consisting of:
a) a subsW@A823938y pure or reconbi nant 499E9 pol ypepti de exBFHVENT2Y766

100% sequence identity over a |length of | east 12 contiguous am no
acids to SEQ I D NO 2; b) an ral sequence 499E9 of SEQ I D NO
2; and 1. a A usdmpositien rcampisisiong 40FdepeddenoE. claim

1 or fusion protein according to claim 2.

11. A kit comprising:
5 a) a polypeptide of claim 1 or a fusion protein
according to claim 2;
b) an antibody which specifically binds to a
polypeptide of claim 1; or
c) a nucleic acid according to either claim 4 or 5.
10
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