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L1 GAND BACKGROUND OF TH\NI NVENTI ON The present . i
invention relates to Tumor Necrosis Factor Related |igand or "TRELL", a L
pol ypepti de which is a menber of the Tunor Necrosis Factor Family. The %
protein or its receptor nmay have anti-cancer and/or inmunoregul atory :

applications. Furthernore, cells 5 transfected W|th t he gene for TRELL

may be used in gene thera R treat tunors, t ol mune and

i nfl ammat ory di seases or ?'[IMMQ% 9§J§F¢<§BOB&?~ELATED LIGAND Ty

I nvention described herein was nade in part during the course of work under

t he . grant #3142275.94 and 3241729.94 to Irene Garcia fromthe Swiss
Nati onal Fund. . Reserved rights described in paragraphs_#28 and #29 of
.the Swiss National Fund statute. . 10 BACKGROUND OF THE | NVENTI ON

The t unor - nec QAR N FRFIGXL OKki nes are nedi ators of host

def ense and L une regul at1 on. ber s of this fanily-exist in
menbr ane- anchor ed The mesemonvangon relates todhnhéxyNédwsmmtoréldlatea)hgﬂid ord‘dmm’ a

or as secreted protejns capable of diffusing to nore distant targets.

A paral | el fanplo epside vehich is @ mgergberof the TwmonNecrasis Eacter Eamilya ﬂmse@me%r its

i 11 ornt | at i Brrep PR o refoacilor SihitofnRy HpAlcnbk, FLbhioRy) o

l'i gands ansl r&ﬁﬂﬁ%&é@wﬁtﬂ&h@genbmr, Ixyzsedimr@ﬁelﬂiead to@Rackumors, .
pairs, including: TNF: TNF-R LT-ferr]:TNF-R LT-[err]: err]-R FasL: Fas;

CD40L: CD40: autonnmom@ﬂmnmmmsormhmdmmam S.BBL: 4- 1BB. The

DNA di.ng.th d bout . 25% t 1.39%
idenffﬁiei”ﬁeéven e HHPHAE e nesf VS sbile T B e 5 RS
rel atedness i srAp@yi.4397994 and 2-41723 94tElih%nQGfa+diu ﬂmftﬁésmsﬁmfnohﬁl'ﬁuﬂﬁam Iy

of cytokine réceptors Is.found in the cysteine ric extracellular
~domain initi aRIe;ervm/ﬁgﬁtedesb;tbﬁdmpardgeaphh#zs ahd#2%of thé Stwiss Nhtionalfimd Bhdtute.
receptors.[err] This famly of genes encodes gl ycoproteins characteristic

of Type | 10 h . an extracell ul ar |i gand bi ndi ng
domai n, lgl ngﬁém ;

28gi on and a cytoplasm c region

i nvol ved in activa fmq?sm %@
bi ndi ng region exhirz)ll t&gﬁ&ij '%‘% {SI%&% t di suﬁ-{ ersf%}é%h %xrﬁfgar%%ﬂgxlskﬂ aﬁd

immune regulation. Members of this family exist in membrane-anchored forms, actmg

locally threugh cell-to-cell contact, or as secreted proteins capable of diffusing to more dlstant
- targets. A parallel family of receptors signals the presence of these m_oleculés leading to the
15 initiation of cell death or cellular proliferation aﬂd diﬁ'efénﬁétion in the target tissue.
Preseﬁtly, theTNF faxhily of ligands and re__cgptors hasatleast 9 recogmzed receptor-ligand
pairs, including: TNF:TNF-R; LT-a:TNF-R; LT-a/B:LT-B-R; FaSL:Fas; CD40L:.CD40;
' CDBOL:CD30; CD27L:CD27; 0X40L:0X40 and 4-1BBL:4-1BB. The DNA sequences
encoding these ligands have only about 25% to about 30% identity in even the most related . .
20 cases, alihéi:gh'iﬁé‘aiﬁiﬁa‘-a‘cid'iéléfedﬁés‘s"is'"about'SO%" e
| The defining feature of this family of cytokine receptors is found in the cysteiné rich
extracellular domain initially revealed by the molecular cloning of two distinct TNF
| receptors.’ Thls family of genes. encodes glycoprotems characteristicof Typel .. ...~ .
transmembrane protems w:th an extracelluiar hgand btndmg domam -a smgle membrane S
25 'spanmng region and a cytoplasmic region mvolved in- actlvatmg cellular func’nons The -

cysteine-rich ligand binding region exhibits a tightly knit disulfide linked core domain, wh1ch
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dependi ng upon the particular famly nmenber, iss repeated rmultiple tines.

Most receptors have four domains, although there may be as few as
-three, or as nmany as siX. r#Drotei ns in the TNF famly of
| i gands are characterized by a short N-terrminhal stretch of

normal Fy shoyt hydrophilic amno,acjds, often containi.ng several |ysine or
arginine r o Jlegending upon lge Pafflﬁwabﬁfmiyomg@\g%lsm%es@@naﬁéms- Mot ssreptors

Next follo r 'Em,[m?f - lJ.ul ar region
of vari abl \é\ﬁ?e%g{ug?laﬁg{g’ %@%&é}g?ﬂes Adoad ittt e’roé’cagg%?%gisﬁdi ng domai n

from the menbr an@rotkitisSn HRITIP fingily O Band® fre cRABEEREEA Y Dshor N-terididlsretc he
C-term nal : bi ndi ng regi on conprises the bulk of the protein, and

often, but rfnowhallyyshortdrydrophilic amino acids, ofigh gontaiping severablysine or Aitpinine rpsidees
| ack the_cl assic.signal es characteristi,c of type |, 10
e e Shaiei s A SRS sHURDS, S blers e Bt rameredin e

| yi ng .out si : : ' L chi i
ot 00 S| Serbiiular region of vaffible Jerif} thyl SeSbEd wb/C. RivilA ook Dt Bihhe Butall®

st al k regi orfromtheanembraner Thisdegiomiy sometimesrefercezicto 2 the “atalk’t. HEhel C-gerndinal s
t hen . Jfound primri I& ibnl secreted form Mst |igands, however,
e bu

exi st in a rhindingrrgignpamprses k of taeprotsim and eften, but gotalyays, copigins 15

s R T

are bot host niehbragéipiotdins, hawag e (Nmembrane proteiaf withth@ ClternfiatSlyk) outside the
[err]-pleated sheets with the "jelly roll" or Geek key topology.2 The rns

devi ati on beelleand thesharf Nrteqminusrepiding) in the cyteplasss | bisomeiagses, 6.g., ENF and LT-q,
suggesting a,hi | ari t%ﬁj n thei.r no

hi gh .d f . [ m
t.opogr aphy. ck@g&i}&%ﬂ‘; %‘@@Pﬁ FEn QGRYF 5?3%9‘1’1“8%’

- of CD4OL, T%uﬁ%&kl%@ﬁrﬂecxje&dtfaﬁn.p nlY, HoWederS SR ifi alridrlbriahd SRRE" | C.
conpl exes. - ntrinsic to the olTgomeric structure is the fofmation
of the recephaliatiigiidcalized sigealting.t he j uncti on bet ween t he -

_nei ghbor.i_ng subunj.ts creati a gl tivalent |jgapd., The ternary _
T ot oniseS 21 e ety g s igands s et well He R A AL Goping Bhabyers of as
trimers b aﬂ@# ' hi 3tal : g ] Pt .
am! no aci és coHg‘\é'e%{db%psmg%nwghgilwg}#oé?f{m'lal %’i} S gpé&%r?ug@?%‘{@%’eés%dmc%
- of the scaf fafitfo htijphradieEBpleated sheets Withithe G rollh or Gredktkey a65bIbET" The s ur e

Is preserved in all of these nol ecul es, since portions of these

scaffol d seclsziation betwees thesCa ertif-srandresidhes is 861G suggasting a high degree of

menbers. The,gyaternary strugture nay, al so be . nt ai ned si e the subunit
conformatio r‘?"ﬁgarl“?'ll’é G TRolEEYiEs 1] Ya _stmcturgﬁ'eature emergmg%qojmuf? |

menber s Jpan dacfils cﬁ?t C INFEShPST IS gﬂr?rcprgwrn%ﬁ}h fPaskdinblE $ntb BNEOReRY Sdriplexes.

30 controlling cell ‘survival erentration. Only TNF and . LTa ..
are curr ent |Intrinsivag thezalipomeric structureittidbfibatibn of the receptor binding site at the junction

PCT/ US97/ 13945 : - 3-
between the neighboring subunits creating a multivalent ligand. The quaternary structures of

. TNF, CD40L and LT-u have been shown to exist as trimers by analysis of their crystal

- structures. Many of the amino acids conserved between the different ligands are in stretches - - - -

25 . of the scaffold B-sheet. It is likely that the basic sandwich structure is preserved in all of these

molecules, since portions of these scaffold sequences are conserved across the various family -

- likely to remain similar. - |
- TNF family members can best be described as master switches in the immune system

30 controlling both cell survival and differéntiation. Only TNF and LTa are currently recognized
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__ members. The quaternary structure may also be maintained since the subunit conformation is
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as secret ed cytoki nes contrasting with the other predoni nantly rrenbrane
anchored membghygs7ss Of the TNF famly. Wile a menbrane for %E as
been wel | -characterized and is I'ikely t o have uni que bi ol ogi ca

roles, secreted TNF functions as a general alarmsignaling to cells

nor e d| stant fromthe site of the triggering event. Thus TNF secretion can -
anplify an event 5 leading to the well-descr3bed changes in the

vascul ature lining and the inflammtory state of cells. In contrast,

t he menbrane assecteted oitokines contrastingwi yhes@hcr mc@mmﬂyrmgghmnenqtmd members

Qi AR Wi o A iy B

contact via c éa"% bibidgs ffunctions af £ bdref R lalar (yfgﬁﬁﬁ 1
li-m.tations— 0%9?&% |tlyt0|né|uce ce eath ggfo o the wel -stu%l ?fls
Fas 10 syst ennore distant from the sitb of thigittiggeying @ventd Thas mgaemtmdcaedxhplﬂyamvma '

an inportant and well-studied feature of several nenbers of the TNF

fam |y. Fa§ ndeadingto the wllndﬁ@hsé shanges insthe vaseulatyre ligingend tke inflammatory state of

hymie. (Gast r ot "y cSbhastCioe SRS oy Tt P Gl R SRRRR i e

TNF and CD30 RESptbrs onfietoeNly invditecPéontact 5Fot“é?c|ahx§leal‘ Bellsire¢ide ?ﬂﬂ) mediated

anapl astic Iyrrp oma | i nes (Amakawa et al. G uss et al.

Sytwu et - al .- “helpd onmmrtljpsstB edlls brqmsmo wtanoht&thm cognate Tfﬁ&mtuaetiqnss Similar
the death of thjs ng.inre e to, TN

signal ing to wab@e 1 sontartdimatians b Hscabity 1 intpe pRlEdraihanphttoshc el studestFes

Br owni ng g 996) . It appears that one can segregate t he _
TNF | i gands wﬂ’o ree groups based on theitr 20 ability to induce cell

~death (Table I'l'l'). Therabllity to\induéspropiagmnei @ﬂcﬂeIMkhnﬂﬂgsbr&hiandﬁeszmdmd feature
i nduce cell death in rrangﬁﬁl_’l nes and their recept ors nostly likely have good

canoni.cal . deatof several ﬁ%ﬂw% family} \Fas mediatedapgpiosis prpenry tprplop/avigie in the

woul d al so all
trigger a Weakeé'n%tg:ﬁ‘?r| ?.“’ggézfﬁg? ytf“’#\ﬁ\f\}xﬂeé}ﬁf ssglﬁgﬁs Itﬂy?lﬁi}&?e%@é&% '
CD30 |igand anggs)aldyécet Woﬁ&ﬁéﬂﬂlﬁbﬁnﬁflxcﬁtﬁd heCINB @nd ﬁm?:ﬂfs?st&nﬁliﬂ)ﬂi@ s@fival of T
trigger cell 25 death in the absence of a canonical death domain is an

interestin§ qwels anshlargec-el ngeplestic lymphoma lines (Amakpwn at al., W89k Grugsetial,, 1994;

ot 16l ently dePPvRr & Safiznepg bt VG, S s ieers pCviptly afign e death of s
antiprolifera k |ng
ol 17 1 er entinath Rsp8ieto TN, Fos of SR Rohb) ‘%’?ﬁmﬁi‘é‘éﬁ‘?‘w‘%‘% o Bpdghuis

TNF fam |y hagAbremMartiveetal.] 1995 Browningetals, 19%69r s to enconpass at | east 11
diff t I th I f.th Th
O ST Ol g P e s R ok i B S0 e
PCT/ US97/ 3 94%&1}&01 d 1 death (Table III). First, TNF, Fas li fficienfly
patterns 0 i 3%ﬂ eaté;lcalg {%Est’here’ls §?m”nrmre%unc?|ona
variety to be induce celll ek & eny linéshind theifieboptors h:hé‘stlgs:nelgvthahago&aeeamomcal death
especi ally highlight ed in ecenij t he discover two receptors that
affect the abidPrBRsofrems lythe w%@%@gﬁamw) wopldaisqnall mip thiseategosy.
' ~ Next metc-are those ligands which trigger a weaker death signal limited to few cell types and |
TRELL, CD30 ligand and LTalb2 are examples of this class . How this group can trigger cell
' 25 death in the absence of a canonical death domain is an interesting question and suggests that a
separate weaker death signaling mechanism exists. Lastly, there those members that cannot
S ... cfficiently deliver a d_eat}_i signal. Probably all groups can have antiproliferative effects on
e eo._some cell types consequent to inducing c:ll__diﬁcrentiat_iqn e.g. CD40 (Funakoshi et al., 1994)

30 The TNF family has grown dramatically in recent years to encompass at least 11

different signaling pathways involving regulation of the immune system. The expression
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well as the historical observations that TNF has anti-viral activity and
- poxX Virusesyé for 5 decoy TNF receptors (Brojatsch. ebtiisy7/139996;
Montgonmery et al., 1996; Smth, 1994; Vassalli; . 1992). The
generation soluble TRELL and the identification of the TRELL receptor
shoul d provide the tools to elucidate the biological function of
this interesting protein. TNIé'i s a nedi ator of septic shock
and cachexiaf[err], _and is involved.in the.reg i on

I f, . -
hega’t-opoi e]E ipét;tefn%OﬂBELEIaBﬁM[@‘#’F?te matgpﬁ%ﬁ,sghmrsﬁmgnﬂmﬁwmbe as a
Cat 10 ind. N . S , > <
g:r ligi '? |r coi' W&M@Mﬁ@%ﬂsgé Evli 'n; gE bect i %lﬁt [ g%l%r algtrg%ﬁllls er r‘fmi'NF

i's al so i nvewesirdceptdisitharatitt thehbilit} oftoas sicrameanl hefpds sithplek virus to replicate as
produced by several types.of.cells,_including.macrophages,. -fibroblasts, T
cel I s and nawelirasithe historicaligbs¢ruations thas NI has antievizs ARILyity gnd pex yirpses eappde for

, h ' hr. h o Bl gy | | ul . ' :
ol soutes, ke TATE apitptogs iokeR Bt 500 b RESmp st o106 SERE R, Wisall
ei ther as a b5y TiRBMhERGoP BNl TRENICindAfie fchffitHHoR of &/ PREEL receptor should |

cyt oki ne. [er¥ _ ~ LT-Terr] shares many activities wth . TNF, i.e.
~ binding to tgheviddNhenesis i elucidite the] biblogicalfunétéon of this intétdBtingprotedn.s t o be

secreted primarily b tivated T cells d s -1-1 ymphob t oi d,
Cunors. Lerr]  The T tramediFier cbimprie hesk spq caohmy(and jUmIIvEQ Totha aration of
bound conpl ich.. ' B - "e ' he LT .
s'ygt em (-ﬁs%ﬁlﬁf ?5%8%‘5‘3?%{19? I&%g#g&g%ﬁ??]{]ﬁé?ﬁ%%ga g@%ioégﬁeﬁt of

peri phengl. |ixfahRkloRiitPdiFerst BSAng actkrisl, virslland pasitio infediidnet a5 welbaisaving
di sorgani zation of T and B cells in the spleen and an absence pf | rrphb
aéﬁ%lﬁab ¢

node. [err] Hntitunor[activily.’ TNF is alsg invelwed in different autoimmung diseases.

some adenocar cj no cell .lines.1 . . FagsLl...another ne f .
he TN f amBuces Dy Sryeeal es o Eelsninslieine masrophaert TERpIgE, T ells SR Rithral
cell's. [err] mﬂ?ro@fi%tqw badseAWs Gifelchi feserioa) dabl abting thRRER specifid tratkliulg
tumor cells and H'V- ~ 25 ‘infected cells, 'by a mechanysm known as

progr amed csigralifg addbecnles Ahuptesulting fredifferent effents of5FNF.” TNF can exist eitherasias

in either. Fas oy Fas-L | ead tq.Jynphoproliferagive disorders, :
confirnildg tmﬁnbme&“ﬂ@énﬁfaﬁﬁé‘a%%é%mﬁnfhe regul ation of immune
responses. [err| lxggta:: | §§§ﬁ§g%ﬁﬁﬁ%%m %%.{li(ﬁﬁé%%%h@mw&ﬁeﬂ&ﬁ?%tmmke

resulting fromh nrc rnfectionf I n autolmmunity in

H V-i nf ect epNpaippedts So besectetedrimdrily bywstivatred T cellsandi some! f+iyenphoblEstoi |
destruction in H 30 - patients.[err] TRAIL, another nmemher of this .

fam |y, al scugween’ The hetsrameris complexof liE-apadilT-B s membrane complex whichy

Lranst or Med eeld to thd B3 Pleciie® StheL t §ierh §.d and LT-R) appdt BHUe IV 8i¥ed in the

PCT/ US97/ 13

CDAO- L, 40Ot Ak1oBERESE Rhiphdtal (FhopbRNirkahs sirie QUi dtpiih of B Igada

I nduces. regul-at.ron. of. aring cells.[err] Fur hl rnore,

al terations diforghdz4tohdf!T HAM cellssinithe spieea and an abstheeelfigmphandesas The L Ted
hyper-1gM syndrone. [err] The CD40 systemis_ al so jnvol vlig | Mys :

di fferent ausystermigmisodnialuedincell dpathof semp adqnorarcipamg sl §ofSive anti viral
properties.[err] 5 v Al M 3o Sl \ i ' U5}
apoptotic B cell sFTséIF’rA%nE&%P%%#bP%WméF?? ﬁ%gﬁpﬁgﬂigggnﬁ?@ JH%GUMT

apopt-osi s[-er gdiis.® bimuuaddhd dattpdf delisPeaing it rezptuey incloding remdisells and HfVar e
al so L S .29 - involved in costi r,ru].,aFtuix&n. _
: 25 infected cells, by a mechanism known as programmed cell death or apoptosis. ermore,

deficiencies in either Fas or Fas-L may lead to lymphoproliferative disorders, confirming the

| __role of the Fas system in the regulation °flmm“nefesp°ﬂsesl s

. involved in liver damage resuiting from hepatitis .chronici._infec_tion?_.and.in.._autqimmunity in

_The Fas system is also

' HIV-infected patients.” The Fas system is also involved in T-cell destruction in HIV
30 . patients?' TRAIL, another member of this family, also seems to be involved in the death of 2

wide variety of transformed cell lines of diverse origin.?
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Generally, the nenbers of the TNF famly have fundanental regulatory roles. \

in- conYQPIAST} t he | mmune -system and activating acute hSS/HETENE "
systens. Gven the current 10 progress in manipul ating nenbers of the TNF
fam |y for therapeutic benefit, it is likely that menbers of this

fam |y may provide unique neans to control dfsease. Sone of the |igands of
this famly can directly induce the apoptotic death of many transfornmed
cells eg. LT, TNF, cD40-L, dndthet m@aBer GitHe TR fhmil}oig dkpressb@ Q)T cﬁeenamhuces the
possi bly TNF and CD30 recept or actlva%l on - -7 -'can I nduce cell death o

nont t ansf or neckghlatioh of CDX6-helring Breells.

o8y n"" “diskagt Kapin 5 dabiked Pec %@é@yﬁ‘é@%ﬂ T 4B e e aBhifotvegyin

P! Byrthenmiorayaiteratéons|in the GD46-L zmcemn a

i
3
(|

t
\
’;

death domal NS giffté abhfifinlistales™ and cnaamekaamx@? Bdviomtbichfogdfies™

receptors. The de omal n orchestrates the assenb vari ous

signal transduatthbgh the G40y ifiolved i ki reswemapdpmman icelis, Bfin hbm-immune.
caspase cascade . (Nagat a,,,1997)... . Sane receptors. |ack canonical. death

dommi ns, e. g. callsit induegstapeptasis’ CMEoy 2dditioms! dymp yte members pf g TNE &aaily are ?180 :

1996) yet can.in ) athe albeit nore weakly. It is likely
that these reE’é’? ﬁé““" “ﬁ%ﬁ’ Borimarily to induce cell differentiation and

the death is an Gener%h?&hé‘ﬂienfb@ﬂ%?ﬁ&éeINFf dﬁﬁmmﬁmmrmgmﬁewmldsﬂﬁs

-

al though this picture is unclear as st-udl es--on-tthe 'CD30 nul | nouse

suggest a deatdntroiling the imeyme lsystem endaactwehng acutébost ﬂquse systems. (iverkeguerent
al., 1996 Conversely, signalin h i.S .25
required ifb nBYOgTess ip manipulahing Eﬂekﬁ‘ﬁhg ‘&2 qégﬂx?lp@epgﬁt,ﬁn%@kﬂmhat

characterize %‘?}ng a%gfam 1Yﬂﬁgr?wéeeﬁ‘ﬂm £BR1E o Blssadd @(}E flggﬂds)éf

t hereby provi Sonal contro I.ng lsease

mani pul ati ng tHiefaniyce disyeinduce the aporfblidiiath Wawm eg. LT, TNF,

Accordingly, . the present invention is_directed. to a poly a tunor
necrosis fact Bas gandagd FRAIL (Ngasta, 1997). Fas FﬁFeagﬁ?ﬁﬂ Fegéntgr activation

obviates one of #iRh& & deifh 18 5188&51'3&11%8 I)In?phocytes whlch%ﬁﬁag’ ﬂ%nungregulatory

PCT/ US97/ 1394520 11
the Iim t?SIOﬂﬁmﬁaﬂ(ﬂme@ata@ 1393960N Tﬁhﬁ, 9ol a8 wducet bl., 1906; Zhatgndtal.,, 1993). In

di scovered a new nmber o the amTy of cytok| nes, and defi ned
both the hunagemnenal, dnathxsetnggnmbfoaowmg the aggregption®é dedth ﬂnmamsovluclnres@s opcthe

be used Lo | dEHPPRRIRARSTUBNNY Feerlir THieapboTat or PP EAs o
and 5 . CONOUdAighal ShiRisiAbohibofitie whlth dbsulti h%cnam&mmaaasbaseo&k@dde

I nformati on about, and mani pulate, the i mune systemand its
processes. AdCNagata; 4D97). Some re¢eptorelick narmnioabdeath; domams,wrg;dﬂﬂ:aucepmrtwnd CD30

i nduction of cell death_ in-carci noma; 0] f eat ur
advant age20 of (Brewmingatel; 1996,Les eiab. L996) petqan m«#vcsﬁé?gadbr n‘im Bare Weﬁwmaﬂe%

01 075"l B AL e i BB e .

advant ages of abetfant corseduence it Somelhansformed el lmes;hlﬁmdglaﬂnapmmﬂe yunclear as

co ositions and, nmethods partjcul arl oi nt ed.out, -i-n the ten
P studies on the CDQO null mouse su)éggst a deatﬂ role in negative se ectEon in the thymus

- ___(Amakawa et al., 1996). Conversely, srgnalmg through other pathways such as CD40 1s '

25 required to maintain cell survival. Thus, thereisa need to identify and charactenze addmonal

molecules which are members of the TNF fmmly thereby provrdmg additional means of

controlling disease and manipulating the immune system.

_' 30 related hgand called TRELL whrch substantrally obvrates one or more of the problems due to

SUBSTITUTE SHEET (RULE 26)

Accordmgly, the present mvennon is drrected toa polypeptrde, a tumor necrosis factor N



description and clainms hereof, as well as in the appended draw ngs.
Thus, to agj, J4yese and other advantages, and in accorda e
pur pose of tg% i hvention, as enbodied and broadly descri 6‘“3 E"‘er‘-‘% n,
the invention includes a DNA sequence 15 encoding TRELL.. The nucl eoti de
sequence for nouse TRELL (mIRELL) is shown in SEQ ID. NO 1, and for
human TRELL (hTRELL) in SEQ ID. NO 3. Spe‘c,q'flcal |y, the invention
relates to DNA sequences which encode a TRELL having the anmino acid

sequence i déme limitations and disadwminges ﬁmla@d@:ﬁrﬁhﬁmveomrha{&mmﬂ anew ot her

Ronl ogy wi PRI %ﬁs”l@ﬂﬁ%@ﬁgaﬁsﬁo@%m dgkincd BE e hotSen e oo
and whi ch oRebao SERE pRfichy @ IR RO DRNE SSRGS Sinaie B TSI,

SEQ I D. NO. invention fhay be used to identify hew diapnestidsand therapeutics for suhedusdiséases and
furtherm)re rel ates tQ a DNA sequence encodi ng TRELL where the

sequencedi s copditians asdliscussediin H!"F%)dﬁ#l belaweasswekh a9 1@@@@1@@"0% and Any.

- suitabl e exp n ful t nve

and can easﬁagg%‘g& , the %&P@%&%B@l&l%é@é&ﬁ é‘b&ﬁ“ 'faﬁg th?gfreme& frvétton’d:
The inventi gaveHéPindRinditich iTTeh dEAR YRirbMBinaDNA conprising a sequence
encodi ng TRELL, or a fragnment thereof, as well as hosts with stably

i ntegrated TRELL Aaddiﬁmmt@tmes and adwentagbs of thei inwmmhenli bgsetdorth imthe description
possessing e el e sui t abl be 30 S n,the
i nventi on, éﬁ'ﬂabgﬂ"@’és‘?‘} ?@ﬁé’& fgﬂ% °Pn°‘iwlg‘?](%ame{l BHut

gg_‘lj_y -leJ s 9_}}) 13 é:%ﬁ@é bm@txﬁ\génﬂgn. The objecnveg\Qac?%stgd%gntages of the invention w:_ll7be_

| n ot her . enirealize® andattaiie] ti)mhe nbﬁnpmiti@isaind&ndthodsqiaﬁadhrlgfpohnaﬂumimgxe written

substantially pure RELL conprising the ste 40 of ,culturing transforned .

hosts, and n@gggql,p]agpspereqfe§wellasmthe Jrawingsci at ed ani mal

L ence ¢ e s BSOS ARG g e O e,

fragments o ﬁnmmh,cmenimieemhd brdadlseddseribbed herein, thertveitionihcindés € DNA muaﬁﬂed '
and/ or the DNA sequence of TRELL may conprise conservative

i nserti dfs, egeoding SRELLdTheumsieptide seqnence fer movserkREIdefmTRELE isshown in§EQ

TarRt et n JPhilD. SOHRGH R effeeR TR SEQIR NG 3, SPRRRet T ffrion,

used to dirqgjatey td Dmgséquzﬁiléb whidCinebdsla mLmoh@%&ahue\aem Fequeniés MdeR¥iaBd S

may have useful therapeutic benefit in the treatnent of cancer or the
mani pul at i orin8EQ, HR. NOn 2 mTREI{gier 4 (WTRELD).t Insrikeriembodinhents, thednvavivaselates to

an casi ﬁ?&'ﬁ&%&s&hﬁwyﬁa@ﬁ?ﬂﬂ?ﬂ? ponclody @?ﬁeﬁﬁﬁh@cﬁaﬁm?eﬁ%‘i reptor

TRELL Hilﬁﬁ &B?m h%ee' L3Sy ﬁﬂs f,
rel ates to met E%H gene t Learlgiply?’ﬁasﬁfér?g;gt laxﬂEH S é(%l scl @d anclI.eo
cl ai med her aind which encode TRELL having the sequence identified in SEQ ID NO. 4 or SEQ ID. NO.

2.
' The mventlon in certain embodiments furthermore relates toa DNA sequence |
encoding TRELL where the sequence is operatlvely linked to.an expression control sequence.
25 “Any suitable expressxon control sequence is useful in the claimed mventlon, and can easily be
selected by one skilled in the art.

. The mventmn also contemplates a recombinant DNA compnsmg a sequence encodmg

TRELL ora fragment thereof, as well as hosts with stably mtegrated TRELL sequences o )

introduced into their genome, or possessmg episomal elements. Any siiitable host may be"
30  used in the invention, and can easily be selected by one skilled in the art without undue

experimentation.
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The pharmaceutical preparations of the invention may, optionally, include \
phar maceut i caMo98@8M3pt abl e carriers, adjuvants, fillers, or. oRPOEDPSIT13945 -
pharmaceuti cal conpositions, and may be admi.nistered in any of the \
numerous forns or routes known in the art. 20 It is to be understood }
that both the foregoing general description _and the follow ng

detail ed description are exenplary and explanatory, and are intended to
_provide further | : ! | i . .

The acconpanyi ng drlgv?nﬂ%ggﬁ‘ggﬁeﬁ%f g‘%é%%? 8%@%%%@% ?J‘?étﬁléir?g %anéneﬁ' %“t"%‘ﬁ‘aﬁ“‘nng pure
of the ' ITREIL b&ﬁfﬁﬂﬂgjﬂﬁrs&pidfwmgaﬁfﬁﬂfdrﬂwd hosts,cnd TRELL essantirlyt fre¥fof
this specification, illustrate several 25 enbodi nents of the'invention,

and toget her momalﬁmssq@sfsdmmabpr_os@nsfe to explain the principl es .of
t-hei.nventi on. . DESCRI PT1 ON DRAW NGS. . . Figure 1

is an amino acid sdgifdRYsRten %%Wsm%%e ABiRg acidpgquence identdicd’n
“Figures 2Asandsg 1B R G SECPIRNG. FAWA bsiplnt o BB ReRop I VigioldF

30 fanily> B 1B ROAA A SECOIIN HagmEn - ©

PCT/ US97/ 1394%mbodiments, the amino acid and/or the DNA sequence of TRELL may compxfise-

Figure 3 is a northern_ analysis,of TRELL nmRNA expression in g)ls ferent nouse

cel | | i nEonseRvAtive dussrions, dejetions and spbstitutions, as er defined helowpmpy gompprise
(1) thioglycol qlf%ﬁi‘a eritoneal macrophages, (2) bone marrow, (3)
spl-een, and (ﬁﬁgﬁe}k}t}t _ s.equenc&. ~Figure 4.is a northern analysis of _

- TRELL nmRNA expr essiTe ihventibh rf4tédin dibéFmbodimerits ®séhfble TRELL constructs, Wik Bay .
5. SDS- PAGE of reconbinant TNF, LTa and TRELL under reducing and - I
nonr educi 1§ cdedised tordirectly trigger TRELL mediated parnmpplpgicalevents o Sugh events maehave
human adenocar cCi line HT29.. A _Abjlity.of the INF, TRELL,
(Terr] and antripierapgi R b PepRmt gt cafiter O s rapiladiotrof the tmmupy gstem
in the presengg yght itihiRidldgid @ibéaEL BdublETRIELL OhRs E6uldBe EMietitallitdetnsiRedrt®to
presence. of the various agents and growth was assessed using staining. -
B. Mor phol ogy indorpdretecanlcasilymecagnizablegag, dhérelefacilitatipgl the idestificationgf TRELlor 2~
days and then treated for 24 hours with 80 '

U minterferofE¥PEEH A no further addition, ' B. 100 ng/m

fl exed wi 4B et hanoly.3g Jelellf X &Q@ﬁ, ik I O ' ‘ .
top panel %9(4005( m%ﬁ P?ﬁ’"@at [ or%m{%n Sgal neg&\?ﬁlﬁgglﬁuﬂé?ﬁng%ﬂgégﬁ ﬁﬁaa;}:g ‘%s%)ngthe
reveal " TRELL’s disclos¢dcamdioldimied herefhe bott om panel . Typical cells with

condensed nucl ei characteristic ) . of apoptqsis, are indicated
with arrows. e phamaceyticalproparefipns of the invention mgy, optiorallygincludgow pe

Thi's i nvent | orPtavAeP RS SEtRBIeTaRiGE dafRS AR r Binef Bfctoendoalt Stifons,

; _ and may be administered in any of the numerous forms or routes known in the art.

A

20 Itistobe unélerstood that both the foregoing general description and the foliowing _
detailed description are exemplary and explanatory, and are intended to provide further = -
explanation of the invention as ciaimed. - o | | -

The accompanying dxfaurizigs are included t6 provide a ﬁxrthef understam’_iing_'of the
' invention, and are incorporated in, and constitute a part of this"speciﬁcation, ill@;t_;j;t_é_ several.
25 embodiments of the invention, and _toget_.her_wfth the description serve to explain fhe |

principles of the invention.

T Figure 1 is an amihq acid seéhpnce comparison of human and mouse TRELL. -
Figures 2A and 2B are.an amino acid comparison of human members' ofthe TNF

30 family.
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fragnents and honol ogs thereof, and expression of those DNA sequences in
‘host's | g;B?r med with them The invention rel ates to 13 J%ese
DNA sequences an pepti des. encoded by them Additiona '?93

i nvention enconpasses both human and nouse am no aci d sequences for
TRELL, or fragnments thereof, as well as pharmaceutical 25 conpositions
conprising or derived fromthem -8- A DEFINITIONS

"Honol egous”, as used herein, refers to the sequence simlarity between
sequences of Figuren3| is e mbrtherh enalysis of[FREBH. mRWArexprassion in dnffe‘r'emt hrmuke odli

the two conpared uences i s . ccupi ed sa or am.no

aci d nonome “’§§15‘b‘§? equedé‘Pb‘Eﬁé‘?‘f oft 'ng‘g%%\ﬁgég‘ W‘%ﬁ%ﬁl es
{/\TQ[) gglcgg'?gg Mt&@ﬁ%ﬁopﬁaﬁ@&(ﬁ)%n@%a%w ??)sﬁfe@n,%ﬂ‘(hﬂgﬂ‘r's at .that position.
PCT/ US97/ 13945 Figure 4 is a northern analysis of TRELL mRNA expression in dxﬁ'erent hum@n

The percent of hom)l ogy- ‘between two sequences is a function of the nunber
of matchﬁng tissues. -~ honol- ‘0gous. positions shared by the two sequences

08 A SRS o T Ty L ol R ©

then the twonRAUERE OAdiBcR0% honol ogous. By way of exanple, the DNA
sequences ATTGCC and TATGEC share 50% honol ogy. Generally, a conpari son S

'Xage _f_' dwhen tﬂg:rséq%dsmawyﬁwhc@éﬂhmaguadmommmmlhmﬂﬁ%y

A "purified prepayati 0 re prep ion" of a

pol ypepti de, as q‘wo{:%ﬁ% %E‘W%‘pﬁarséﬁ%i%i&t the, growth gfithe HT29
separ at from ot her t h
it nat u?gl |y occurs. h'ﬁ@ftgég%ﬁ%&pﬁﬁlﬁg%ﬁ&pe%?&g égllsa grg@epar at e{’iﬂ \543#1& _

other 10 substancespreSenge of thelvaiiowd dpEnts&hd povah was assessesing MTE staffifig.t O
purify it. "Transforned host" as used herein is neant to

enconpass any hodB- vMorphslogy of the cells und@raqnatcelél deatly Ealiwere pregrowmifor 2 days

sequence, i nt roduced

I .e. TRELL, encodi nga%d;ﬁhg%#é&ecgﬁé?rgﬁ? S v%&%b/&ﬁ!ﬁe%ﬁn—%gﬁ rfkon@&ﬂgraa@%ﬁ?gd
herein, i ncl udes anygt ﬁ’gﬁ!‘ﬁbfedtméﬁﬁ'i&an@sﬁbwn 5)‘1ﬁxal‘5coﬁ€l{§tﬁﬁc§i'6§céby%th@f
a therapeutlc agent or substance, e.g., a dr

ug.

"subst adfi al | y pure topgapéls (ﬁl@xdﬂagnd‘mgnpn)eandumdnmﬂal hg/n}idi@esc;hwye tareyeal
nucl eic acid - which is,.opne or both.o I at ont i.guous W|Ih-
ei ther one or both theﬂqgleggdg%hgggnpanel Iry%“’% 1%6’58 %@é‘?ﬁgﬁ‘ﬂ?&?%ﬂ nstc
which it is i mediatgg a?é‘ﬁ H vRith arRRes. at the 5 end and one
at the 3' end) in the ér?(’?ural occurrviﬁng genome of the organi smfrom which
t he nucleicDETAlIIﬂDDESQmPTi@N or (2) which is substantially free of a
nucl ei-c acid'seqtﬁejce Wit h it occurs i ' f r om_whi

th i ch
The. nucl o1 ¢ ac: o Helorsars yakmow Femees i 44t (968 Prepest PEIEHAG GRbmens of the ©
recombi Bgnt- NG ‘i’?ls 1ﬁvén%ﬂ§'a?é?{o€l§NAn§e uhcl€hhdade fo LﬁﬂMﬂnﬁﬂeT
a

aut ononmously refx’llc Ang..o | rus, or 1nto e genomc df

a prokaryot e&@m@w@fdmmlogsrth%man@e@tpﬁss:oa%fmose DNAs efpaendes inhoste ul e
(e.g., a cDNA or aﬁ%enomc DNA fragment produced by PCR or restriction 25

endonucl easdransfosmad with th%eﬂ@ﬁﬁ%’ﬁ?“%’f relptgsde uspee %ﬁ%@%ﬂ%@&ﬁﬂ%l ly
pure DNA al %%pudes encoded by them. Addmonally, the mven’uon encompasses both human and mouse

- amino acid sequences for- TRELL or ﬁ'agments thereof as well as phannaceutlca!

25  compositions compnsmg or denved from them.

~“Homologous”, as tsed Héi‘éiii;"iéfeﬁ to the sequenice similarity between sequencesof
.. molecules being compared. When a position in both of the two compared sequences is
occtipied by the same base or amino acid monomer subunit, e.g., if a position in each of two

30 DNA molecules is occupied by adenine, then the molecules are homologous at that position.

 SUBSTITUTE SHEET (RULE 26)



I ncl.udes a reconbi nant DNA whi ch IS part of a hybrid gene encoding TRELL.

The terms " poPPi
i nt er changeabl y ‘herei n.

"proteins",-and ."pol ypepti des" are used PCT/US97/13945
"Bi ol ogically-active" as used herein,

having an in vivo or in vitro actlvity ) whi ch may be perforned directly
or indirectly. Biologically active fragments%{ TRELL may 30 have, for

exanpl e,

preferably
ldentity or

PCT/ US97/ 1394bomologous positions s

70% am no acid homology with the active site of TRELL, nore
) Pércbﬂ&ﬂmﬁﬁ%gy&&dvéﬁ&bvo reqicntesis v, fundtionof die idber Qﬂﬁiaﬁﬁihg or
ono o

with resgect L WD 98/ 05783
ared by the two sequences dmded by the number of pggnons

o aate* CobBRATOS, RofRlile FEE P SR e PR Pl

candi dat e

~I'D. NOS. 2 oryg,
enpl oy,
bi ol ogy,
m cr obi ol ogy,

of the art.

B. DNA SEQUENCES OF "ora”s . |
aspect of thhe | nve -gc{)JEl ’FB%%%% Lt al“?jmgguﬁ'%f’%a & qu-raeﬂo(i@ ﬁg rlanfl?ed
hucleic acid H&bﬁh:ﬂeﬁﬁ.s&' 1d¢ §ha? Bhd %&g@&&e@%@%@&@@mﬁﬂﬁﬁ&b ahfl nucleic

pol ypepti de, NO.
equi val ent s ofcidsiwith whlch tmetuslly agounss Préfblablyeﬂ‘mmlmepu@e isalso saparaté&om other -
i ncl.ude fra men“él(r nd e LII val ent

nc RRSHGCPS: Fidri2H

herein ca
sequenrces

unl es s ot _
c®l | sequehcesATTOCCand JATGGCahae SK)?/almgehgy endrally, a comparison is made

o

oﬁ)gous then the dtw?k@g@n@&‘dr@ %09 h&xﬁtﬂogé Wwﬁj‘ﬂ%ﬁﬁb el lb A

rw se in at convent | techni ques of ‘cel

reconbi nant DNA,..and Liminology,.. which are within the skill
W ensueﬁemmatﬁ@gns‘i@ e&swwan.hqmm iterature.[err]

such as th descri bed-in or. 3. and

for exanpl e,

it Wi are el SR ot

nucl eot i de sequence?raﬁmnhg&hmeaﬁee&ﬁaemmemM&&h i 285 Boftiwi

nucl eoti de

tabl
substitutions, additions or deletions, such as al Eﬂcﬁ Y

variants, nut attegrated sequance;md. ’I'REthdequtﬂce sopdeceskmtd insgemmfurra lfosmnss&smng
nucl eotlde -segquence--en TRELL slmwn in SEQOIDNO21. . ... or 3, dueto
t he degener ac§°°(¥Fn‘f°ﬂée Lencering ept $-s have sequenced a human
1936 bp DNA whi i p LL .

pol ypepti de, havi n‘é@,{tﬁeﬁuﬁ&ﬂ %B%g%r&?fgﬂgé?%%gqﬁ%ﬁn@aﬁas [ en1 | f%ﬁl %BFn SEQ
ID. NO. 415 administration of b ¢herdpetti¢ agentlossubstance, hﬁgr ,adrugot h human and murine
sequences; the invention will be 20 described generally by reference to

the human sequenced "substansiadly purecnusieis acid', £18-ta substantialjy pure DNA, is 4 gusleic agid

TRELL is | g B Bt Br BB

TRELL is
domai n bet Weeg g meH&nﬁ%%&g.\g?E’é} with wmclﬁ@!is&nhﬁahﬁa@ dOhﬁwsSELr&M% 4'@h§ and one

| evel

al |

protein o
the foldi

of conservatio
of the chatrtheBeend}in the naﬁuallyeoc”cmﬂgegmbmp of the qrganism from whivhrthe nundeie Scid

T e S8 G B Bl i

structure.

- SEQ
SEQ

25

: -whxch may be performed dxrectly or mdxrectly Blologlcally active fragments of TRELL may :
30

-
I:

he murine and human L proteins have

" the organism H%&Mclé#@ SawERrRdS The PBHRE fellai N
1D No 1T E frohl 9 The Rt exiriplela
| D. NO 2recofﬁbmamwmmmcmpmtte:bqwemmor, e.g., into'an autonomously replicating -

am no- acl . sequence for LL 1's. descrl

plasmld or virus, or into the genomlc DNA ofa prokaryote or cuka.tyote, or which exists as a

. separate molecule (e.g., a DNA or a genomic DNA fragment produced by PCR or resriction

endonuclease treatment) independent of other DNA sequences. Substantially pure DNA also

includes a recombinant DNA which is part of a hybrid gene encoding TRELL.

The terms "peptides”, "proteins”, and-"polypeptides“- are used interchangeably herein.

“B;ologlcally active” as used herein, means having an in Vivo or ifi vitro activity

have, for example, 70% amino acid homology with the active site of TRELL, more preferably

at least 80%, and most preferably, at least 90% homology. Identity or homology with respect
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for hTRELL are descri bed in SEQ ID NOS. 3 and 4 respectively.

WO 98/ 05783wo 98/05783 ) - PCTMUS97/13945
PCT/ US97/ 13945 The sequences of the invention can be used
to prepare a series of DNA probes that are useful in screening

various collections of natural and synthet DNAs for the. presence of
DNA sequences that code for TRELL or fragrré t's or. derlvatlves t hereof. One

skilled in the art will recognlzethat refere ceto 'I;EELL as used
herein, ref épmldelst@ﬁbﬁﬁ)h@gm@ﬁﬂwmo gminqRciq regidu andidate s or

honol ogs t her eof I4 of the

I nvention Cas‘eqb@cgwwa1Qe8n%arl£%ﬁleeq%ﬁ?%$&éfﬁl gtldes on expreSS| on in
various prokaryotTike pragticRtf @ie/stbdeit iil@éﬁt{bntwmr‘eiﬁpléyr&ﬂless biherwise mdﬁdmn These
TRELL peptides may be used in anti-cancer, .and imunoregul atory

applicati onsconwcntgmaleteehmmqmog Cdbhﬁphgye@clltqv&tum aplecslar bislogy: trngs selog

TRELL, _oper AP1STRigloRy riegmbigit PHAREIERoiosy: whilhArs By SO ST .
The DNA sequ%%egd,@gkgﬁgg&od@ém mmwl es of the present invention

can be using a wde variety of host/vector conbinations.
For exanpl e, useful vectors may ' conS|st of segnents of chronosonal
non- chr omosonmal oB, INA IS ) BS OITHRANS ON5 expression vectors of
the invention are charact eri zed by at st, one eE reSS| 0

sequence that nmayAbgesspbedpsrei) gng *}SHR‘&?? igvepfipn feaBips COHQﬁYHErEI(?red in <
the vector, xlegombmant) RhAELe a&ﬂr WIREH [riRluals n{1 et e aleicd &ﬁoﬁ £PREPL of the

DNA sequence erm)re N each expressi n vector;.

various gt eﬁolygapnlae suth as e DN Adesctived iri SBQ. ID. NO.OF ore8 difdibrl cquizvaleniosf suth
the invention. The sites are usually designated by a restriction 20/

“endonuc! easenwiidic hcidsit The teomnuelpi¢ acidas hersingan inchle fragmentsand aquivalents,

‘recogni zed by thos skilled in the

under st ood t %ﬁem&sﬂm\%ﬁeﬁfmi}g%@&W@{y qguvgfen{:;? u?\%se n?qlgﬁalﬁ%ted

not have a rggdddtideisequcABEansCnERAE séqubticel Hiat iffee blyiofe opinofdwudlesideed DNA
fragment. Instead, the vector may be cloned to the fragnent by alternate

means. The substitutiops,additions meidemOpS,esndl asallelic wmante lmltt#tplﬁi qte. anddnclude
therein for insertiagn f ase fra s e

li nki ng ther 859uencss that )ffﬁré‘?& g‘ﬁ%“ﬁ‘é"tﬁﬁ% P! “}gs |S @%@6 IﬁeNOl
variety of f b 74 hdvieseqiRcéd hﬁ:henw?e%
of the prot elal(l’? %‘gb%me&gegxp ceHsfgheédé&kﬁg&sdgsgglgﬁ‘%ﬁ é o;&%hecdegl red

glr?tegl gutsgeg?lpbl e ?gngl%:ﬂll culogmr stri _e;endodmga coynfg,rgn nat i o?vcl)?gthe
bi ndi ng- of t A8 Weﬂciﬁieﬁ“ﬁgeéﬁﬁ*@gg@{jm#@gbr%ﬁ prot ei ns whi ch may |
prove di 11 cultt Gne feniof HENEENH 8 Bl o Y8 i ORI will be

which may be consi &red ion e expression - carac eristics sueh as - -~
the | ocapp ondederibédsénerdlly tgiz@mme edthe hahah istquehces} dlthougls bne skiledirtheart will ..

understand that the mouse sequences are encompassed herein. A striking feature of TRELL is -

the extensive sequence conservauon of the receptor bmdmg domain between mouse and man, - "~ :

only the Fas ligand approaches this level of conservation. Both the murine and human E

TRELL proteins have all of the c‘haract&isﬁes of the TNF family, i.c., type I membrane o

25 protein organizetion and 'conservation of the seciuehce motifs involved m the folding of the .

_protein into the INF ant-parallel p-sheet structure. |
The nucleotide sequence for m'I'RELL is set forth in SEQ ID. NO 1; the amino- ac1d—'-—f-—.-—_.--.-

sequence for mTRELL is descnbed in SEQ ID NO 2. The DNA and amino acid sequences -

for hTRELL are descnbed in SEQ ID. NOS. 3 and 4 respectively.
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WO 98/ 05783

PCT/ US97/ 139480 98/05783 S - PCT/USY7113945
and ot her factors which will be recognized by those skilled in the art. The
choi ce of a vector and insertion site for the claimed DNA sequences is
determ ned by a bal ancing of these fact@fs, not all selections being
equally effective for a desired application. However, it is - routine

for one skill ed in@Q%e%%géﬁg,f%ﬂﬂéﬁ@%ﬁﬁfﬂwgaﬁﬁé ie§ 0P PAFA Bfbbes that are

appropriate system I'ng on tne particula ppl 1 catt on.

One ski'll ed i pséfiPintcieehing vafioeh ¢ollebidiR of patuRD ahd byhthed DN AS Forahé pieSerics of
expr essi on control sequences to obtain higher |levels of protein L
expressi on, i DiNAlsequeneestthatiwode forafREJdd onfragments orgerivatiesstthergofc Qnerskiliedrin the

particul ar am no .acids

or gani sms, t o3 ﬁ%ﬁggﬁﬁg{’ . %rgee{ﬁ[ﬁﬁfﬁ{’ l@g U%ﬁ%[?gﬁsﬁ\sc%%%ﬂgg@ﬂ%éﬂw

Li kewi se, gysiigi: ( other amno acids to sinplify
57 Ui pived GragniBRik diho T rbéx. €

production, re Ing or stabilit I emns. Thus, “not al | o
host / expr essi on vedheDNArbjueatesmnsoditg TRELL ofithdinvemtidn cahfbeenspleyedito produce
expressing the DNA sequences of this invention. However, a_ particular -

sel ection of FRELLp $ N prrressianyin var e prekarpeticand shkamotie bosty grensfrrmed g§th

of skill int r S s . NG | e,

the corpat | bi ey ShesbHEOE pARRIEE Ty b used 45l Sahoor Mot iipun iy RGP 7
prot ei ns encogdgplidaiond) Inlgdferak; thie b6raprises W siépsof eolving Hhost itnsi@dedasith a DNA
protein, expression characteristics of the DNA sequences and . . '
expr essi oh0 comalesulescontaining sheyeanence eacading TRELL nepegativgly-liaked toian sxpressjon
costs and the folqin formor other necessary post-expression

modi fi cat i ons SBRTE ¥red protein. - The - TRELL and honol ogs

thereof produced bypagRyA sk &Bééﬁuﬂ‘%&o%ﬁiﬁhn&bﬂ&ﬁﬂﬂ&ﬁ&%%f%pm&ﬁﬁﬁf}éhﬁonmBé |

invention, as well as native TRELL purified by the processes of

i nvention, or expressedmsingacwide Vamety bfihostivactoecbnabinations.c Far sample asefiil eectors may

useful in a variety_of conpositions and met hods faqr anticancer an

i munor egul at 6PYsishof Feament 9@9&%@?@@%@@:& # of synthetic PINA sequenceg, The
met hods diykec ; . s ol Wt ' '
ol ates 8¢ hetereaforbotfles B AR 3RBion are charactrized P MtedsD iR lpRihafB S ntrol,
TRELL under abé&fuefitd thavmay be operativelelinked ta aJRELL DA paquesdetinseited Tiblelveomy, in
be expressed in tunor cells under the direction of pronoters

appropri ate f @rdesteepniobpndiorregplate the expressigaiof thedPNAsseavenseul d .enhance

Flmor Oyt oki nes. s uRDgpRpif bR ouplesSiop Bcion QM S Bpy B sefpred girifertion

graft by alt eof ATRELL sequédt@ of @feihvertionn el'HeeﬁtEﬁ)ﬁk%QmuallyrdeTsighﬁteﬁ 5@ resthtion
graft itself or the surrounding cells would bé 30 nodified with an '
engi neer ed0 TREbdonyelease which cuts theny)@nd g1¢38 7ig3 and endonucleases are well recognized by those

PCTIUS97/ 13 94§killed in the art. Itis of course to be understood that an expression vector useful in this
invention need not have a restriction endonuclease site for insertion of the desired DNA

fragment. Instead, the \{éctpi' may be cloned to the ﬁagrh_ent by alternate means. The

expression vector, and in particular the site chosen therein for insertion of a selected DNA

25  fragment, and its operative linking therein to an expression control sequence, is determined by
a variety_bf factors. These factors include, but are not limited to, the size of the protein to be
- expressed, the susceptibility of the desired protein to proteolytic degradation by host cell

enzymes, number of sites susceptible to a particular restriction enzyme, contamination or

binding of the protein to be expressed By host cell hrqteins whlchmayprove:iﬁcultto R

30 remove during puriﬁcation. - Additional factors which may be considered include expression

characteristics such as the location of start and stop codons relative to the vector sequences,
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-13 - Anot her aspect of the invention relates to the use of

~the isol at g ijed7g4 C aci d encoding TRELL in "anti sens@crhiy9fflys As
used herein, "antisense" therapy refers to adm nistration or In situ
gener at.i on of oligonucleotides or their derivatives which specifically
hybri di ze under cellular conditions wth cellular nRNA and/ or DNA
encodi ng TRELL, so as to inhibit 5 expressi on of the encoded protein,
i.e. by inhibiting transcription and/.or, translatjon. The bj ndi.ng may
be by convedrd ethen faglazsewhish Wik Befrcasmized:by @y,se illed BrtheartknJihg choige oF 8 vesiar

e b . I Lot o ! ! |
i orgr oovERbSefn ShE e caifia A RHUEnSRAE bibtefminpd B 250t RRRE bF e
refers to agpcRighoPhll saedtivnsibéing equttydertiv ol @ \dedredapplication! Mowver, itdsd

i ncludes _any therapy which relies_on specific binding to oligonucleotide 10
sequences. routine for one skilled intheiastdn enalyzathese pararétenstand ghease an apprepriate gysteran

be deliveredq, fqr exapple, as an, .. expression plasmd, which, when
transcri- edg?l?fllaﬂ’g"é‘éggparﬁf“g G APRUCIYQR: whi ch | s conpl ementary to at

| east a portion .l | rcaﬂ%’l?"ﬁia‘fc' Qagﬁk?) H&E mddifidations to the expression-
“Al ternatively, tﬁﬁéleant Fgg*ng)ga@onstruc can be gn ol 1 gonucl eotoi dg ppr obe
which is gepaitel sequeicesTo obainchigitindévels ofgotain exptéssion,ireo by sutstitationef eoddaisy

modi fi ed ol i gonucl eoti des which are | .. resistant toq en&g&inous,
nucl eases, anstleptivgicndonsiior pastiitaramino grigythat-aze preferentially Y partigylar

nol ecul es for use as antisen R o ' aym 23S .
hosphot hi ogtEsaar. @ ey Mot B HEEb IR PR AR B LG eystines
5,176, 996; maytrt chbrdedas diter &hiho aéRls to simfplify Pebdiuttic) ?éfbMing}ﬁ'fbﬁb@lﬁtK problems.
approaches to constructing oligoners useful 1n antisense therapy have 20
been revi ewed, f dhusxatpl BestioypressiprDesctaxcombinatigns functigpwith paeal eBiviengl én

6: 958-976; d . i t | . 1988) Ca R 48:..2659- 2668, - .
oot 11 eol | EprResing be LA SerBlendts of i ivknia FHweVer, o particulat sefeeidtiofa anp
) O

I TS AM NO AGLL)eS or combination maymﬁgwmbﬁc%ﬂmﬁnﬁﬁ&w Fhdéhs ovte may

Rel ated Proteln the 1 nvention, i scussed glgove, is a
menber of t kensiddr ifichndd, for exdhplepthe tempatitiilityppfishe bosh andhventorotpxidityde gef hagtof

have_wi de -t her t] ' tic applicati . . TRELL
1Y proedst e praosemeadsay the DNAERERGE» G3k oF FSOYERY BF e desiresh PtFIR. among

member s of bieddin &gﬁcgeﬁggﬁ%fgﬁévﬁg@h&e& ah @ ExphilSicnAhicyl RGfercB Ghetsvely

the regul at eat survival,” and ce di fferentiation,
it i's possi linked tdatherhRbbsafety, cvsts@and theofolding, form of othermidcessamy\postexpression
differentiation, and repair ,in varjous tissues. WD 98/ 05783

PCT/ US97/ 13sarwlifications of the desired protein. - 14-

Al though the  pr el eyl i©gn i diRaI5EBBleof brotfledsy st Haliktortnea Gt te'34fHenchd
- == 20 ' of the invention, as well as native TRELL purified by the processes of this invention, or
produced from the claimed amino acid sequences, are useful in a variety of compositions and
| . ;ﬁqﬂ;gd;__fpr anticancer and immunoregulatory applications. They are also useful in therapy
 and methods directed to other diseases. - | o
oo This inveﬁtio_n also relates.to the use of the DNA sequences disclosed herein to
25 éxpréss TRELL under abndrmal_ conditions, i.e. in a gene therapy settmg TRELL méy b_é
gxpréssed in tumof cells under the direction of promoters appropriate for suc.h' applications.

-Such expression could enhance anti-tumor immune responses or directly affect the survival of

___the mamor. Cytokines such as TRELL can also affect the survival of an organ grat by altering

"“'iﬂé'laéﬁ"ﬁﬁiﬁﬁhb"féspOnse.'"Ir'i this case, the graft itself or the surrounding cells would be

30 modiﬁed with an engineered TRELL gene.
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predicted that, as a nenber of the TNF famly, it nay share certain
structural clvensssyss stics . with other nenbers of the fanmBcrudsomivas
nouse -and hunan TRELL are di scl osed herein, Mouse TRELL, as deduced

fromthe exis

ting cDNA sequence, conpri-ses a stretch of at least 5 21

hydr ophobi ¢ am no aci-ds, which presumably ac{$_as a nmenbrane anchoring

donain for a
MIRELL i s des
conprises an
am no acid hy
extracel | ul ar

type Il nenbrane protein. e am.no acid sequence of
cribe

Nt or AmREheT FPAPSthe imeettianTeiites i the i af e STRBA BiiGe acid engoding

Q'Rm le tgm*] (L) am ﬂﬁ)l- EEI
'i‘.,ng%tll%hﬁ”ﬁﬂﬁg@{ ﬁgggggpc?%g%%uence goﬁ‘% LL 1s descri begonor

in SEQ | D. Nﬁ} szm generation of oligonuéletides ot thbéderivativas \ﬂmhnpeaxﬁcdll)s bypradizeunder

conpari son of
N-t er m nal
cDNA clon
reasonable co
starting codo

 cobar canGonE P éhuiarmm sg)or DPVA ghonging TRBLL. 50 s it

oot R e gl o

Bindibg ma@ﬂbﬁéd)rﬁléﬂu&fal bése IBEbin ity on fobe &, iNBhdEdse opf

the human TNF famly reveal s con5|derab e structural simi arlty For

exanple, as ¢
resenbl e Type
conservation

sequences ind
strand organi
sites arel@nd
disulfide lin
in intersubuni
EST search re
to ‘the.

binding to ENWA iduplexes. througlyspasific hReraglionstin the major grogve pfithe double

. 15 EERETAL BICReeT CHAEAR RECPEd0ch RS G4 SYmitieE BgRAgPly Fgbloyed n

te A Catd' R Rides any therfa %?c?x rbﬂesTd}F sp@Elﬁc Ibﬂﬂhdg"ﬁbcﬁlié%ﬁuélgotﬁie[ err]

zation of the nolecu Putative N I Thked gl ycosyl ati on
sequemed.  Ast eri sks |nd|cate t he cystelnes involved in a
kage |n TNF. The conserved dompi ns  are I|ker tg be inval ved

it An anfipgnse eAStYFLo M@%&iﬂvﬁw Jjvered, for example, as ap
|
LEALE TR e8RS Tl gmaaceﬁum ey ogous.

am no aC| equence i s se forth in

SEQ ID. NO. 4comflementagy mmueamapbrﬁm f theslhaaoaRdA bmchfeﬁc&ﬁ? TRELIQt

contain the s
this sequence
not i f usefl5 by
dat abase.
Interact with
the pepti des
receptors whi
WD 98/ 05733

equence notifs_which woul d al |l ow one to characterlze
Alsrngtivelyifbe apfisepsgconsiruct gin bslarmhgomge!ﬂ@!sde rrobe which is genezated ex

vil! boffbtnucleiie' Sdbd are BreFiaby piodedl diloRubBB SR W e |

relistaff RInAbgenthis AlicléAss, and are thékfor SlablR4f Rivod BxetriplR§ nublevei¢Rls.
and nethods di scl osed herein enable the 30 identification of

wlolesples fdri use las gntisanseraligonudlediidesae phosphramidates, phosphothieate and

PCT/ US97/ 139 4glethylphosphonalc analogs of DNA (See, e.g., 5,176,996; 5,264,564; and 5,256,723).

The cl ai ned
TRELL

of TRELL 2@n
PCR, -proteoly
termnal frag

" nore 5 nuc

- encodes the p
pol ypeptide f
_can thus gene

25

t f

W onal), PGS dpBdAchs 0 Chiind PO Rl ih BAfslle LAy e
beenpmdweé.cfor example, by SfandDer Krobhytal., €1988) Bmmhniquasa&feli&&?byand
tic. dugestjon -ar.. by chem cal synthe5|s I nternal or
Sistn o abi(1988)ClapperResd8: 26:39-2468q enesifically insprnomied hergindiyerefwence.

| eot i des fromone end or both ends of a nucleic acid which

ol ypept i148:1 1 E{gﬁ@ﬁgigg%akﬁkﬁgﬂggiggen|zed DNA produces
ragnents. Drgestron w end- I'i ng" endonucl eases
rat e ThiATamohNetrosis Facter Eam@y Rela;ed(ﬁrotfeﬂﬁ@mm of the invention, as

dxscussed above, isa member of the TNF farmly ‘The protem, fragments or homologs thereof

may have wide therapeunc and dlagnostxc apphcatxons '

: TRELL is present in many tlssues in a pattem that is relatlvely umque among

-~----members of theTNF fam:ly Since mennbers of the TNF famﬂy are involved in the regulation

“of acell'death and survival, and cell dlfferentxatwn, 1t is possxble that TRELL is also involved

, m cell survival, dxﬁ'erentlatlon, and repaxr in vanous nssues

SORSTITTE snmamuzm :
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DNA"s whi ch encode fragments of a protein can also be generated by random
shearing, wo 7§§tr| ction digestion or a conbination of t :

di scussed net ﬁmc)j’ Pol ypepti de fragnents can al so g’»ﬁ%s
chenical ly synthesi zed using techniques knovvn in the art such as
conventional Merrifield solid phase f- ‘gr t-boc chem stry. For exanpl e,
peptides and DNA sequences of the present thventi on may be arbitrarily

di vided into fragnents of .desired Iength wth no overlap of the
fragnent or di vi ddhongh thepresisethrse dimensional m&gweﬁf'gRELLasu@tétmmitmgth

Z;EQ?S? . 2?@@;@%@%%%%“ 8 Nl o s ol lperisie”
hi o now m IO chotbets O e BN DO sl i BLLETREIL o s IERYl,

natural | y sMouse@RELL, as deduced fromythe kxisting ¢DINA\sequencé, coimprisesmstretohruf a€ feast '
reengi negr {h ne to orce_secretjon. To create a soQluble secreted. .
f orm of §' REEE,%Y&‘?B]’%EIMQEWH%C tmeumm 2‘@‘3 3s@membrape apchering demain for a__"

t ransmenbr apg i H::R 0 [ ’&HiE

themw th a“type %23582’?&8@'61 eer'1a‘# ?é\}% y a ‘?ey%te f‘gg%lg%cgg%ﬁ r$‘(::‘E§i

w il allow dBQ@.i2ci ent proteolytic cleavage in the chosen expressi on
system A skilled artisan could vary the anpunt of the stal k regi on

‘retained in the HumastTRELE MM@%M@bY@WprMMM@@U@ﬂy

g;a?glngl géo rtles a‘ggg@’f’ﬁl@’t gn e &éelfggmexa?ﬁﬁ%t he cogtruct ?ular v

coul d beg pr aeﬁaﬁd The@ihd adid Qécfife éen&fm&m, 3%escribed iR SEQTIIINGC4 S 81 to
139 woul d result. The optimal length stal k sequence woul'd result from

this type of anaFigirs] depicts an amino acid seqBencer comiparisari offbuniancuiidesouse FREDLe

w th TRELL The |n ntiqn .al so i ncl ude tj bodi es
specifically r ead¥ Rl 3¢ aminprgeld Neterminal region can, ict cied from an open reading frame

ANt - pr ot i §{ RPN Blof] 46 B dct i mdRI Qo BB bR MERSS B 47206 BY

PCT/ US97/ 138shSonable consensus Kozak sequence which may make it the preferred starting codon.

-16 - standard protocols_ (See, for exanple, Antibodies: A
Laborat &y Qsmpanse’op thg TRELL RAugnge With other members of the hugpr TNE family meyealsr
Press: 1988 il

be i mmunize an mmno:ré’ﬁlﬁré@ g}r&gqgg @%@%@%@58&5 ﬁj%%#sq%%gn 2B all the
conferring protems resemble TyFeTne@Biagt brot€ifis, and sRire sévesdl rég%lisl dfRed ueﬁwde
conjugation to carriers, or other techniques, wel | knovvn in the
‘art. conservation in the extsacellnlandomaini Regioms vith bats Q‘REﬂls' sequenges indicatgithnse

can be adm ni st ered

ot ogr ese. of SfarNs SN B AT HBVRISR imp Barmanr ergmiaiodnpt B iRt Pitative N-
titers »® PlARIPeIPEosTRtiBH sited A6 dadedtindd] -Até{skO idaidatd W@ﬁ}ﬁo}ﬁ}@&lmb@ used

with the I munogen as antigen.to assess the levels of __ _
ant i bodi es. disulfide linkdge in TNF. The cdnsenreqbderhmnsartldabomlbeamolvedm lmatspbmut
anti bodi es are i mmno gﬁCl fic for antigenic

1teractions an et orgamzatlon -
_ An EST search revealed a human clone of 345 bases which i is !nghly homologous to |
‘the mouse TRELL. A human TRELL amino acid. sequence is setforth in. SEQ ID.NO. 4. . )
25  The open reading frames encoded by the EST do not contain the sequence motifs which
‘would allow one to characterize thls sequence as a member of the TNF family of l1gands, e.g.
the motif used by Wiley et al to zdennfy a TRAIL EST thhm the exlstmg database

The novel polypeptides of the mventxon s;:ecxﬁcally mteract witha receptor, whxch has

not yet been identified. However, the peptldes and methods disclosed her€in enable thie™ " -
30 identification of receptors which specifically interact with TRELL or fragments thereof.
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determ nants of TRELL or its receptor, e.g. antigenic determ nants of a \
pol ypept i de OWOIBAQSTSS IDNO 2 or 4, or a closely rarcuash7isesn 1
or non- human manmal i an honol og (e g. 70, 80 or 90 percent
honol ogous, nore preferably at |east 95 percent honol ogous). In yet a
further preferred enbodi nent ojlghe present invention, the
anti-TRELL or anti-TRELL-receptor anti bodi es do -not

Z”gsfam lally cross e?;ﬁﬁ%n cﬁinv &g@g@@ﬂg&%&%&y ?l%%EéWd%WﬁL

preferably | esyhidhiaive i éﬂﬁ‘lh?@@bmd with TRELL recepii®)| mgmanworfmmm dad Hsgm&ced
or 4; and, nost preferably less than 95 gercent ‘honol ogous

Wi t h- SEQ | D Nih se¥ersi ways, Byg., recsmbindntlyaby PER| proteodigic digestion or by chemigalaaynthesis.
that the anti og%PQas a. non- honol oglous
ore- -~ —-

protein whi ch'® Wﬁ@p@éﬁtmi S ﬁ&paff . t%’r?{eg(?yrpgggmgwgﬁog
per cent 251 RUABIRS o G4 BoliSils biPBucleieEASAlich SloolBAHHR B pBRtce

afflnltyfor a protein o :
The term anti Empsession uﬁthdnhMgemzedDNAlpmﬂiieﬁ palypepﬁdlaﬂmgmexagrrmgesnddmtbﬁénd-
whi ch are al so specifically reagtlve wi th TRELL. or '

TRELL- r ecept oRibbling’ ensdenucleasescandthus gepatats BNA’s which encode a vagiety,gf fragments.

convent! onal  RGRRHEF ol HimtE TR PPl T GHOAR Tk bbb ) b EGERE™
F(ab")[err] ff@mahazmrb&mmﬁadmeabovedlsmssedmeﬂfoaetI ng antibody

with pepsin. The resulting F(ab')[err] fragment can be treated to reduce
di sul fi del®ridges Pol gmepts can algadaic emmh’é)' &nﬂhﬁsmﬂ@sméﬁemupsmnm

ch mar ol ctp skt ge sk U SO s 1368 ol BRSSb, i B,

Thus, both no i 3 0
2ga hst TREL L PR ad ?&%ﬁﬁﬁpﬁgﬁ’gﬁp&gﬂgm@% ?e%tﬂs% agﬁghﬁgsd“ﬁ'g phinto | :
F(ab')2, can fagmems of desired length with ho obériaplofithefragrménm,orafividedinito avetapping

receptor.
PCT/ 859 7/ 139 4§'agments ofa 3esu’e§? ngth. Methods such as these are described in more detail;below.

Various forms of antibodies can al so be made usi ng standard reconbi nant DNA
t echni quegs (W nt enwmgsﬂﬁm?ﬁw 293-299 (1991) specifically

i ncorporated by - rererence nerern For exanple, chinmeric antibodies
can be construct edSolublefonts ¢f the Hgaridyan often signhl afftbﬁ'gplylm}ienc‘brcaﬁrbaadmhhmbd
antibody is |linked to a human .constant domain (e.g. 5 _al.

U.S. 4,816, 56% 2 frgdtiich aewmimesshangyral sembEnedpm. d&.lmﬁ%lm@t TRELEdS may
reduce the §§&mr” ab m{]ﬂg%ﬁl{oﬁp{e ﬁ&%ﬁeﬁfﬁké et Gtk Y 8 Tr the gemeto

ant i bodi es V\,hen us uman ¢ eatnents

‘addi tion, recesbs fftiohh ToRMazeSONBIE BREies forih iR ELAC oo ikl I REldve @t thetNA
receptor can be s%nt hesi zed. Hunmani zed anti bodi es. are chi meras_ conpri sing

most |y hudin leyel the Yaterminue frersmemhrans wegions,and spwg portionrad dsialkisegion,and replace

specific antigen- bl din nse . _Ani na gre |
Wth the desi FER R AaR ﬂfﬁﬁf ARmay AP rn QLR o i R U R
and the portiggp dyd&ﬂedﬁﬁé ﬁktih@cﬁd%% SXpréRinapsem. 12 SaNebattissh édild 5&?%5 rfiount
antigen - binding are renoved. The aninmal-derived antigen binding .

regi ons are tbEthestalinregionrewined én the secremppcxppessmneomt 10cnptmilz¢1hmthmeceptor )

~anti body geneg, h{},g‘“,’,'}.',&%ésha%a%é‘éré bn & Iclfc]ageyngFor € amp & %\égnstrucps containing all -

-
B ...uf"'-'v‘ .

25 poss;ble stalk lengths ie. N-tenmnal truncat:lons, could be prepared such that proteins starting
oat amino aelds 81 t0 139 would result The optlmal length stalk sequence would result from _ '

tlnstypeofanalysxs - E T
* The invention also includes antibodies specifically reactive with TRELL orits

30 receptor. Anti-protein/anti-peptide antisera or monoclonal antibodies can be made by_
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15 deleted. Humani zed anti bodies mnimze the use of heterol ogous (i.e.
l.nter . speci ggyences I n human anti bodi es, and thu§,celrrﬁsgl7 :
likely to \sla)cgl,? I mune responses in the treated subj ect. ﬁfyﬁs )
Construction of different classes of reconbinant antibodies can al so be

acconpl i shed by maki ng chinmeric .or hunani zed anti bodi es conpri sing
vari abl e domai ns and human 20 constant doh@rns (CHL, CH2, CH3) isolated
fromdifferent classes of inmunoglobulins. For anple ant i bodi es

‘wi't h i ncr eastandardprateenls (Sagi fog emzlemréqdiees Ao@b"l’ﬂi‘"ﬂ’ekfm nm Harlow and
roduced by.clo to,vectaors ca in .

; Iﬁur’mn: chaly Jr%&é?qa#%“ 8741“"‘3?5?5871@8»%@ 5“?}%?8 ajpouse,a ’gmhﬁ,m can .

177: 1439- 142@mfnh nmﬂﬂﬁ%rﬁﬁlﬁrﬂa? R&inE :

In additi onﬁéstand%r% reconpl nan 61(ﬁDRlA te&c){m?guet!sdeca'l‘r?agfe u%%%%ﬁ?er t he

bi nding nnnﬁth)gﬂu&xt}em aprotein orrbeptdahnahudel donjligationiotdarriens; ior other teghmigudsy
altering amng acid residues in the , vicinity of the.antigen binding
Si-t €S - The Mﬁ%@mpﬁhﬁ% affinity of a humani zed anti body " can be

i ncreased by nut
Nat | . Acad. Sci . %5@@*@?6%% Pﬁ\%@? %gi a le‘%g be(a%ﬁrﬁglf&hence pr@%g& :
~F. Cenerati of aﬂhdjﬁﬂ%og?f &E)B_%gdd@f irfiufifzaddr @mﬁ rhd¥fored yndetitiphiof antibody

Sequences :
PCT/ US97/ 139ité5s in plasma or serum. Standard ELISA or other immunoassays can be used with the.

Anal ogs of TRELL can di ffer from ﬁ\eelagg ccurrl ng TRELL in am no

acid s dGIRRORen 35 an Wems"tsﬁ die¥e sequence, or bot h.
Non-seqygnce modigh fI _?gi‘&eﬂ@& embodimleRC 'theds%bje@t éﬁti\’)@dl% ax‘e@mﬁhﬁlﬁﬂ;e@ﬂﬁ%f:ﬁlngemc

derivati zat ion o Non- sequence nodifications i nclude, but” are

not limted &tennnimtsgﬁ'muaoenyﬂeeeptmne gnmtigymatdetermlmms@ﬁhpowlpapmdﬁpf $=Q
car boxyl ati on _or. gl ycosyl at i I ncl
c

Pr ef d
TRELL or bi dPQYPEAPT §. A slose ?Sf?e%‘??ehﬂl%afw{é&f’é AR PR alaanah"é’g‘ae%“c%g’%g??f’ér

fromthe s eg@}&ﬁ%@g&éﬂﬁgoga%s%%{é ﬁ:e?‘é%ly a l@é‘s\g 3 lt&ntq{o?no%% ). rYet a further

conservativ I ons e or nore servati ve

am no . aci d preferréd Babbdittieno8fthe gfdseltinvention, thaari-TREDE onAantt-lTRELMeeptbol i sh
the activi ty of TRELL. 10 Conservat.ive substitutions tytgl cally i cLude
't he subdfi t ipntibedies donet samtamxaé!mcaosmach@mmrtspemﬁw}yim igRIpign whichise.g,,

character st & f,0
gl yci ne; ' 3*?@?%5““ Z‘% 089 &‘fl)sl%(? 23’5 3 héﬂe@éﬂ?ﬂeﬁ%ﬂﬂg?gﬁ t?éleiépgm d,
glutamc aC'HhmcﬁégtﬁéQﬁﬂﬂSEQ ID NOgibiﬁfmﬁemoﬁquBﬁblytlbsfs&m 95pertats homoplogous

argi ni ne; and, phenyl al ani ne, tyrosine.
with SEQIDNO:20r4. By “not substantially cross react", it is meant that the antibody has a

bmdmg affinity fora non-homologous protein which is less than 10 percent, more preferably

20 lessthan5 percent, and even more preferably less than 1 percent, of the bmdrng affinity for a
protem of SEQ 1D NO 2 or 4, '
| The term antlbody as used herein is intended to include fragments thereof which are
also specifically reactive with 'I'RELL or TRELL-receptor. Antibodies can be fragmented
- | usmg convehttohai techmques ehd the fragments screened for utility in the same manner as
25  described above for whoie antibodies. For example, F(ab'), fragments can be generated by -
' treating antibody with pepsin. The resulting F(ab'), fragment can be treated to reduce
dxsulﬁde bndges to produce Fab' fragments ‘The antibodies of the present invention are
further mtended to mclude bxospecrﬁc and chimeric molecules having anti-TRELL or anti-
* " TRELL-receptor activity. Thus, both monoclonal and polyclonal antibodies (Ab) directed
30 - against TRELL and its receptor, and anttbody fragments such as Fab' and F(ab™),, can be used
to block the action of TRELL and its receptor
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VO 98/ 05783 \

PCT/ US97/ 1394wo0 98/05783 : -19-  PCT/US9713%45 - -\

TABLE | ' CC]\ISERVATI VE AM NO ACI D REPLACEMENTS for am no H
Aci d code repl ace with any of: Al ani ne ‘ai
A ' : : D-Ala, Ay, Beta-Alg.L-

Cys, D-Cys Ar gi ni ne R . D Arg,

!5}/; g hgfm R(r)gl,) Msyanous forms of antrbodles can also be made using standard recombmant DNA

Il'e, D-Met, D {decRnifhéd. (Winter and Mllstem, Nature 349: 293-299 (1991) specxﬁcally mcorporated by

On Aspar agl ne
D- Asp, QG u,  reference herein.) For example, chrmenc antlbodxes can be constructed in wbm&the ant:gen

gg\s n, b ?s 2 %r i d%mam g'om an ammal anubody is hnked to a human constant domam (e E Cabllly et

Ddu, d n,s
D Os. S Q/g r']{/g{ pﬁg&_ 8671 ‘?ncorporated herein by refergnce) Chimeric antibodies may reduce the
Met, Thr, D- Thbservediin@iitinogenic responses elicited by @nimal antibodies when used in human clinical
D-dn, Asn D-Asn, Qdu,

D-Qu, Asp, Dmﬂlﬂlen@lutamc Acid . _ - E

g Ss ‘r‘] 8 ﬁs P, D gs ﬁ Ib%%n% recombmant “humamzed an%bodxes wluch recogmze TRELL or its

Ala, D-Ala, Priceptoféd besynthesized. Humanized antibodies are chimeras compnsm% mostly human v
Al a, Acp | sol euci ne I ‘Val ,.

D-Val ,  Leu}0 D-IgG sequences into which the regions respons1ble for specific antigen-binding hauebeen

Met , D Met Leuci n
val . D Val, Leg:serted Animals are 1mmumzed w;tk the des:red antigen, the corresponding antebodles are

D- Leu, -Met, D %fated and the portion of the vanable region sequences responsrble for spec1ﬁc anugcn -
bmdmg are removed. The animal-derived antlgen binding reglons are then cloned into the
appropriate position of human antrbody genes in which the antigen bmdmg regions have been

15  deleted. Humanized antibodies minimize the use of heterologous (i.e. inter species) sequences

in human antibodies, and thus are less likely to elicit immune responses in the treated subject.

Construction of different classes of recombinant antibodies can also be accomplished
" by making chimeric or humanized antibodies comprising variable domains and human
-20 . constant domains (éHl, CH2, CH3) isolated from different classes of immunoglobulins. For
"""éiiirniile;' antibodies with increased antigen binding site valencies can be recombinantly
produced by clomng the antigen binding site into vectors carrying the human : chain constant
regions. (Arulanandam et al J Exp Med 177: 1439-1450 (1993), incorporated herein by
_- reference ) o .
25 In addition, standard recombinant DNA techniques can be used to alter the binding
affinities of recombinant antibodies with their antigens by alteﬁng amino acid residues in the

vicinity of the antigen binding sites. The antigen binding affinity of a humanized antibody

can be mcreased by mutageneesrs based on: moleeular modeling. (Queen et al., Proc. Natl.

i Acad Scr 86 10029 33 (1989} mcorporated herem by reference
30 E._Gen:ranon.ntAnalnzs._EmdnsnmmtAhmdDNA. angd Peptide Sequences
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WO 98/ 05783

PCT/ 897/ 1394 _ : -2Q - . Lysi
Horm- ar g, D hono- Arg,

Met, D-Met, Ile, DIle, : '

On, DOn ‘Met hi oni ne |V+18- D Met,
S-Me-Cys, lle, D

1le, Leu, D-Leu, Afmlogsiof TRELL can differ from the naturally occurring TRELL in amino acid

Val . Phenyl al ani ne F D- Phe, Tyr,
"D-Thr, L- sequence or in ways that do not involve sequence, or both. Non-sequence modxfygqj@ns His,

' '[I'}r glng 3Tr 2 @elgde in vivo or in vitro chemical derivatization of TRELL. Non—sequence modxﬁeatmnsIO

: Eh S Eg |n5|r 8|r :)P::i‘cgléd‘é, %u%rr(e) Ii‘xlotn lé‘i&hlted to, changes in acetylanon, methylatxon, phosphorylatxon,
D-Pro, L3I - tchrbexylation oeglzyeosylatlon :

b I d,
gi;z gwd: ﬁeazl carls #QWF‘% enalogs include TRELL or blologxcally active fragments thereof whose

?}Cl'l'ﬂr alsfar |sBfuences differ from the sequenc® given in SEQ ID NOS. 2 and 4, by one'%r%ﬁ&e mr
- Met; D Met, cbﬁéeﬁ'@twe amino acid substitutions, or by one or more non-conservatxve amino acid
D-Met (O, L % Cys Thr eoni ne

D- Thr, Ser, gmmong; dqletlo ns or insertions which do not abolish the activity of TRELL.

'[I'}h R/E t (O th v onsg_v%t ( %sth%%s tX%lcally include the substmmo{: of one amino acid for another

D-Tyr, Phe Rt tihilat characteristics, e.g. substitutions within the following groups: valine, glycine;
Dopa, H's, D-H's Val i ne

‘D-Val', Leu, glydine,alanhine; valine, 1soleucme, leucme aspartxc aCld glutaxmc acxd asparagme _

I D
© MBt glu ttamme, serine, threonine; lysine, arginine; and, phenylalanine, tyrosine.
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25 . sequence$. Chem cal synthesi $ of degenerate sequ ?%g;i can he carriedj-
out in an autématic DNA synfhesi zer, and the sy L d3in; hen
ligated into SH-aA—-eet-ot— he—syrt-hesi-s—of -
degener at e ol § @ystetdecoti des is knpw@h in the art[err] .bmmyse&Mu-quétame
been enployed in the direct¢d evol ution of othe r ot ei nsj‘_bwr]
Non-random or {di rected, nutagenesis techniques can be dThT@Dp i de :
spec| fic 30 sequences. or_mut atidns in i g
can be used t D (lh@afise variants VO 98/ 05783 ‘D-Gln. Asn. D-Asn. Gl
PCT/ US97/ 1394 A - | Ash, Bnsn, B
D-Glu, Asp, D-Asp
Glutamic Acid 1E D-Glu, D-Asp, Asp, Asn, |
D-Asn,GIn,D-Gln . |
Glycine G . ' Ala, D-Ala, Pro,D-Pro,- | 7"
| Ala, Acp o
Isoleucine 1 D-lle, Val, D-Val, Leu D- -
- | Len, Met, D-Met
Leucine L | D-Leu, Val, D-Val, Leu, N
D-Leu, Met, D-Met
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properly to the single-stranded DNA tenpl ate nol ecul e. The ol i gonucl eoti des \
are readily wo98/6s8783 hesi zed usi ng -t echni ques known in the artPCIMIS97/43948 hat ‘
described by Crea et al. (Proc. Nat|. Acad Sci. USA, 75: 5765[1978]) O
i ncorporated herein by reference. 5 - Cassette Mutagenesis

Anot her nethod for preparing variants, cassgjfe nutagenesis, is based on

t he techni que described by Wlls et al. (Cene, 34: 315[ 1985])

oo d (or ot ner eRtbERGRFRY Eedotfods Bkl boR moeify Aﬁﬁ'%ﬁﬁ\*ﬁ&“sﬁ'ﬂsenesxs
nut at ed. The gogigkissed 1hrin6r9‘ﬁeﬁﬂ%ﬁivﬂ AUbrt; bf FiNBoinQinkifo Beill 3¢EfLenSé¢ Pariants can also

i dentified. There nust be a unique restriction endonucl ease site on
each side of bégenedsed by tlmdsymh'eas pbasatiof dégeneratef oligonucleotidessequencesst ri ct i on
Si t-es-ext-st+—-t-hey.. Hk?é( Wgner at.ed..usi ng the above-descri bed

ol i gonucl eotide- - RF¥Y nut agenesis method to introduce them at

FSLrrction sitos ROVGRmMABRES doBel 1ol OB merase AGRHOHAh be B tiblituck ™

cut at these gindem mtatibmiato Z6lohdd franika bf DNA (Ioudg et ll, IlQSBMQbM‘i]udPII 15).
encodi ng the seguence of 15 the DNA between the restriction sites but

cont ai ni ng t hdhisdsa very pawtesfe and zslativelysopidimesthodef mtrodumwa@mmam

d t t h I dt h b d
Pogethor -usi non Baich o WAl i Vel BF st BRAE R phua: 8 'déﬁﬂ;
referred to. agnddi@onditions :ﬁat%a&s&e%e iﬂiélﬁy 6PDNGA sﬁmeilsdﬁsmrmAtwmgﬁsée gy -

5' ends that are conparable wth the ends of | inearized plasm
such that1Qt nangbdGﬂ‘P/tkkTPyatiqcljat'tvedndaddmgm amﬂthCRmegctpinasThe@qobmf aﬁphﬁed _

O T o S L b A RS g s

be used to gepg‘raﬁgg mutants. E. g., the amno acid sequences for a
gr-oup .of _homol.ogs or other . rel at ed proteins are aligned, preferably to
pr onot e t he tSapiration Mutagengsys possi ble. Al of the am no aci ds whi.ch

appear at a given g osition of the 25 al i gned, sequences can be selected to
create a degener at a@aﬂoaﬁnmpﬁaﬂl@%formﬁlde@dmgw a large nymbes of siggle

library ofsvapia r}hﬁﬁﬁ'ﬂfﬁ(ﬁﬁ ri'ﬁtrggio%gd DNA g%g}nggtts EM\? %rs @Pﬁ]aqggf %c?en?g 35@342) Hhis

nucleic acid I'S i egat’ed dene rar

exanpl e, a m techiiGu®inchides Péieration ofmutétid:@cmglcbyeaiaﬁeﬂ ueanmdmeoenwmn@arl ly
ligated into gene sequences such that the degenerate set of potenti al

sequences ar esiBgigrrandas) ENAsml\’ﬂm \and synthesigef aremplisentary SV strand. y egutation

t of | 30 f t h
:gqugncegr ger USI 4 Bg e'g%% mocft]ﬁe%ng tﬁegsever%tys treagmgnet[] ssentxally all

PCT/ US97/ 1394 ssible base sk bstitutions caxhbe obtamfd Because this procedire does not invol¥éta geneﬂc
Various techni ques are known in the art for screening generated nutant gene

product s.20 selechnlfonmumat fragments bath inegtrd] sulgstitutizms, dsiviellasiof a préteircanrbel ude
cl-eni-ng-+he-gene | i; into |i cghl e expression vectors

t ransf or ni ng BISBASH B oL tagERes}s qfﬁﬁ,“ é@'ﬁ‘l’lﬂhﬁg tIE"i“ti’i fion, can be phtaingd
and expressi ngpé BRuftRfies oﬁP&ﬁ mﬁ%@té $biatbdivall (ateeid QRudice R1diRd €d

‘actlwty, 5 e.g., Int case ngto TRELL or its receptor,
facilitates rel ati JdgenerateyOligomueledtidesof t he vect or encod| ng the gene
whose product was delt ect e% Each-of -t he techni ques descrlg
sewim e e Allibrary of homologs can also be generated from a set of degenerate oligonucleotide -
.25  sequences. Chemical synthesis of .degenerate sequences can be carried out in an automatic
DNA synthesizer, and the synthetic genes then ligated into an appropriate expression vector.

The synthesis of degenerate oligonucleotides is known in the art’® Such techniques have been

L emplo;ed in the dlrected evolutmn of other protems

Non-random or directed, mutagenesis 'technic'me's can be used to provide speciﬁc '

30 sequences or mutatlons in speclﬁc reglons These techmques can be used to create variants
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bel ow i s anmenable to high through-put analysis for screening |arge nunbers
- of “sequencggg -g3 Created, e.g., by random nmutagenesi s t echirfit9913945

The inventi ong?';{?sso provi des for- reduction of the protein binding donmai ns of
t he subject 10 TRELL pol ypeptides or their receptors, to generate '
m netics, e.g. peptide or non-peptide agents. The peptide mnetics are
able to disrupt binding of a TRELL and i t'szzr'ecept or. The critical
resi dues of TRELL involved in nolecular recognition of a receptor . .
pol ypept i dewbichdnclade, e.g., delstinns, insgrtions; or substitutions, 9f residyes of thekngwm amino acid

det er mi ned and t e TRELL ,Qr. i .. - der | .
pepti don meRBEIEEE &ipReUEiD e e or Py on s be mod ASRBVAEBAT LY Hiries <.
15 the TRﬁ%wsﬁ&tﬁu:ﬁfgqﬁei With céBeAred ftfinCacidEind therPWith hitve kadiiabeidiées of

human papi VI rus pr ot ei n -bi ndi n‘.‘g...t.o.. reti-noblastona. gene .-é)r--ot---ei- nto
Eur opean patependingmipon stsubisiachizved,|(2) deleting the targetmesidire, 06(3) dsering residues of :
specifically incorporated hereipn by reference., oy e L o
PHARVACEUT! theisamenpaditirentlass adjacent to the E‘E@Eﬁrﬁﬁ?sﬁd?&@ﬁ%ﬁﬂ@ﬁﬂ‘@% L and.

reconbi nant - TRELL ' tjon provides 20 . assays which can be -
a}p§ R MR |

used to screen fc ugs ca ich are either agonists or

ant agoni sts of t Aganivd Eahnifig iutdgehesisis @tusefal method forsidartification oflédrtain residindss
receptor. In one enbodi nent, the assay evaluates the ability of a
conpound t oorsgisna o theidesiresproteinibatare preferredipeations ar dqmaipg fox musagengsis,

riety of f i [L_Suf £, | 0 obdaht ¢ .
o, b AR s Bt Sl
~ many dr S fﬁ%ﬂ"r A it : 14065 i ura
ext?/actg,g hf{:} t e‘rjlgxt}(_\:j_put assaysf%a?gelégeteqsigrralﬂﬂt?%eorgllgr toblmaxtilrri z(ée[gt%h.e
nunber - ?f col::_gedmtsijd}xesf such amAv?m, His, gj);giané ﬁil@earﬂacplgcfjedthgrmeumbqy?ﬁme&)h '
are perforned in ce]l-free sys . S .as . “derived wt. .
U 1 1 ed or CBERf SaPRPRI RO RSl S1a6ins of BolyplaninEl Replacerien) ThamApno acid

screens | n LhALrl R iffachBn OPEaRtifiadids WER HelsufrdRhdingGRoGPERHonaiRe: in or

rel atively easy [ection o teration in a nol ecul ar target which
i s medi at ed oligide theedl. CThuse dortlains demonstratingy\irgGoid FABitivity to the substitutions can
PCT/ US97/ 13945 .- . . o . . 325 -
Mor eovel3  t Heendrerrefined by intradycing:furthesergther variants at o5 farbs sitesof subsitefion,

test conpou an. . L gk | | | t{e
nssay | not eauh ST e in fon HiAANAN o AR &l deAub yafiailht & reftififed 4E
t-he nol ecul aanteéRE mtativhypebse Needinbebé predetarmintd. eFartexample{ tooptitiingthe
affinity with other proteins or change in enzymatic properties of the

mol ecul ar 't peermance of a mutation at pgivenstie, Alaning scanning of BRdem myHtagenesis MFXRE| on

may conprise a,therapeutically effectiyve : : .
TRELL-r ec'eptCB?qucgz(:a ﬁ?ﬂ}fg‘ﬁ‘@ﬁﬁg Of FRiqn and the 8’?%8%@?1%%‘,"%6%‘%&?& Pt yanants are

| ncl udeyghar, tfof e optiffaf EsthbiRAtSor ¥ debifédactifieg.or di ngl y, -this invention
pr ovi deg rretsﬁg%géd S °¥>or. t.r eat ment .of canc.er..ﬁnd -met hods of stinulating,
or in certain insOtigomgjectideiMiediated) Mutagenesis | nmune system, or parts

thereof by adm m(?l&g%rn{xcqut?degggéiggg ?ﬁj&tég%%clésli! is_eafgsgﬁli hx\éﬁlqa@x_uﬁpepﬁingasubsﬁtuﬁon, .
deletion, and insertion variants of DNA, see, ¢.g., Adelman etal., (DN4 2:183,1983)
incorporated herein by reference. Briefly, the desired DNA can be_altered by hybridizing an

25  oligonucleotide encoding a mutation to a DNA template, where the template is the single-- -
- stranded form of a plasmid or bacteriophage containing the unaltered or native DNA sequence

" of the desired 'pi'ot'_ein.' After hybfid_igaﬁon, aDNA polymerase is used to synﬂuesxzeanentue 7

second complementary sirand of the template that will thus incorporate the oligonucleotide _ °
" - primer, and will code for the 'SEIéétéd'iiférafiéﬁ'iﬁ the desited protéin DNA. Genérally, =~ ™
30  oligonucleotides of at least 25 nuclectides in length are used. An optimal oligonucleotide will -

have 12 to 15 nucleotides that are completely complementary to the templaté on either side of
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10 conpound of the invention or its pharnaceutically acceptable salts or \

derivatives, wo osissssd d of . course by understood that the POVGSITIIMDNS
and nethods of this invention can be used in conbi nati on with other

t herapies for various treatnents. The conpositions can be
formul ated for a variety of routes of adm nigtration, I ncl udi ng
system c, topi cal or localized adm nistration. For system c:adm ni stration,

| nj ec |to ton 15 g gﬁgg@edmgwgg' ot rﬁﬁg"%ﬁ{ﬁle?ihat 'tﬂ%t{]g‘éﬁﬂagaade will hybridize

COnposition

‘the inventio P& thes 1ea§u%ﬂdéchNmeh§1Mlecmas The oligGiutdotides are readily
physi ol ogi cal y corrpatl bI e buffers-such-as Hank"s solution or Ringer's '

solution. In synthesxzeddsmgmhm'qhes knowmdsithd arhsucivag thag dessribed byé?aeaetabm@' |
f.or.m.and,-..opt.i.onal ded i m*r%dl at eI y prior to

use. Lyophi | i¥ed 4‘%5&1528:528 (ﬁgﬁﬁngﬂééﬂ;@ Susg‘fgﬁﬁ’é‘rhyrﬁ The

corrp03|t|c§15 can beCagge{He ﬁ‘%? oral ly, or by t ransrrucosal or transde'r mal
means. For  .transnuco ansder mal - admi ni'strat.i on, ~penet- rants '

appropriate to theAbathet @ethod for préparing vaﬁmmhsséttamtagemkls,uswsed on the techmque
formul ati on. Such penetrants are known in the- i nclude, for ,

-

\E.
L
%

exanpl e, for deseribedoyoWells atili Gﬁege,r%tiﬂﬂl%éﬂ) @c@awtased hem by gefgrenee. The stamné "

oo e Bfiraycon e SRR e BRRFGRRR oAl ool St OpbR 0 b,
the conmpositi pagd erﬁe%auh@ #%hé Pofeift IHABRIDIQAIH be ritated are 1déﬂiﬂeﬂ' TheRlrdp

forms such as capsules, tablets, and tonics. For topical admnisttation,

*

t he 1conbos umlquasesuicbbhendameleasecxne@neaébﬂdmbﬁtlheaﬂmnﬁed oiutatioprsite(s). Ifno

sal ves, gels, or creaps as

. P bl
of the invent S4sh fﬁm?ﬂ%“i@ﬁe’f‘ﬁe\,\&%mﬁy&e generated “d’c?rge %%H%’vﬁ)ﬁle r&iﬁo?gosk’tleo%ge'

- adni ni stered g.{égmgyd Mﬁeﬂe#lgﬁﬁﬂﬂ:dqe‘»{n mﬁe iehtdt ap ﬂforﬁ%'ld(&uﬁﬁgmﬁé‘gesued grotem

admi.ni.st er.ed I e or over treatment w ||

on many fact ofgbunftMNAX A the redtrictigrsites have been iifrddfcaFintthe plasmid, the plasmnd is
PCT/ US97/ 13945
and size of t e asthepesites to Haearize ity i Joublersteanded ehgﬁnc“ﬁl@%ﬁi"s@%fé’@%éhﬁ @equence of

et reat g TRVBRA tERveen he kR bt il Mgl Bl gesB08 el WhRiRSBE,

of from about uéin®Standd pRRREdurss. ”B{el‘t@/ocbﬂndm%ﬁftﬂésizédawuteﬂﬁath@ hybridized
about 0.5 ng/ kg/day. One skilled in-the art will recognize that, | ower_ and

hi gher doses togythsr using standsed techsrigues. This double-strandetboliganupleetideis §ef&E'EQ)F°cﬁ3r§be '

Lo doliver nuERErE. ?%éa‘%@q% A AR o8 5 B R 4 LBl i Bk

of a TRELL g, ]H;Q%ﬁillﬁ i h that it cp be diredilyQipated o @R PiAdnkial h?:f plﬂﬁﬁﬁ'now

can be adm ni stere ogl cally effecfive 10 carrier, -e.g., any
formul ati2z;m ocomng)ﬁmmutmeddaq)mldlpeoteinsabﬁmtDNﬁekeguduﬂe; vering t he gene for
TRELL to cells in vivo. Approaches include insertion of the gene in viral.
vectors which can -CombipaignakMutagenssiss directly, or delivering plasnmid DNA

with the help of, QmeaAdR ﬁmtziéeﬂé%?@éﬁsalso be used to generate mutants. E.g., the amino acid

~ sequences for a group of homologs or other related protems are aligned, preferably to promote

| the highest homology possxble All of the amino acids which appear at a given position of the B

25  aligned sequences can be sélécted to createa degenerate set of combinatorial sequences. The

variegated library of variants is generated by combinatorial mutagenesis at the nucleic acid

. level,and is encoded by a variegated gene library. . For example, a mixtire of synthetic

m_‘_‘:_ohgonucleot;des can be enzymatlcally lxgated into gene sequences such that the degenerate set

~ of potential sequences are expressible as xndmduz_d peptides, or alternatively, as a set of 1arger~ -

30 fusion proteins containing the set of degenerate ‘sequences.
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or intracellular carriers, as well as direct injection of the gene
construgct. E{ré ctor transfer met hods are preferred. P%'g/ﬁ?
phar maceut i ar ation of the gene therapy construct can ?75(13945

essentially of the gene delivery systemin an acceptable diluent, or
can conprise a slowrelease matrix in whi ch the gene delivery vehi cl e
is inbedded. Alternatively, where the conpRéte gene delivery system

can be -produced intact fromreconbinant cells, e.g. retroviral vectors, the
‘phar neceut.i cal pﬁ&pmustdohmmekmﬁ frethe art for screeningqeheratedmwtintpene produétse
gene delivery system In addition to use in therapy, the

“ol'i gomers of quexquﬁ%&ﬂﬁpomtar&gmé@ms @ftey islude cloning the geng)libragy intp

Sequences TePREPExRleslof G Mar i Potoeke oo il SRR Bl of
cl ai med i nveRétofy) andaxpess iiﬁg&ﬁegéhes under cBidition i whie@étktivh o‘?atd'esﬂbdfdéﬁvity S
ability to interact with, e.g., bind or physical I% associate with 25

"TRELL poBypesg.i indhis casef bmgmgrto TREJdeorfits rEtaptare es oalatively mmm&mong)fﬂtee
chem cal entit th the TRELL po i de, i ting.the
ChiTity of teeoEmGoriaathe Brcvhese PRGURT idAtected Emﬁeiﬁwsa%m ugRdesegibed e
TRELL of th ﬁhg Bﬁ“’@ ally.
occurring | %?%gr%&?%%gﬁt‘%ﬁgﬁ??&rkﬁi 46 #FE asto eva Ofsﬁgéh%:gasl
entities  createhegh) bysamdonammtagendsistechuiques.r ecept ors- of. TRELL 30

In certain aspects, .the clajned inventiqn features a, nethod for _eval uating
a chemi cal Thsrnysptiog alsp peovides oy spdvesionad thepreteinbinding domainsof thresubissh

TRELL a[}ﬂ-l ;[jgéﬁf S&Sﬁépnd-gg Br their receptorsNt% g§{e9a§«.7 Bi¥metics, e. g. peptide or nonspeptide

PCT/ US9

net hod i ncl lageists C TH® peptiae mimeEd Are aBIead diFupt Bitiding fld TRBUE and /8 fckptei) SThe
wherein the pair i's capable of i nteractr ng, adding the chem cal entity

t 0 -be. eval usritigalaasidupstof _invelved in mplgcwlar fegpgritioniofsmrstentonpolyyieptide or of a
conpl exes ese, _nodul atr ent s urther, eval uated. i yitro,
coml exes. - FERYrRS Heabb M RS e Riehte i Sl bR TRELL gr |

admi ni st er i Recephf?-derived PERideRiimbesivitieh & tiE A&l ihtiBi tbﬁﬂ £
ef f ect. Bk i Sl e U e s S S )

C oni ng 16f rtbe TRELLR#th a receptor (see, for‘EhanplENRepbdh nbibitors oﬁhRElenpagﬂomotlms ed
by PCR froma c | brar om 10  nouse ,peritoneal cr.opha

am no acid : mé’é f%ém pslpmagrRe pretett m@ﬂ'&ﬂ%ﬁ?ﬁﬁ%@ﬁ’ﬁ%ﬂfﬁ% e
typi cal of %ggg)g fhGReOf MIRELL is -
set forth in ?E@S(Kgggecmcﬂyﬁh&%egg%gxen e1s set forth in SEQ ID.

NO Ivacrophage cells wer e obtained fromBal b/c m ce by
perit or‘teal | avageGaRHARNAS ‘ M pl astic within.one hour
were | ysed and processged fo tra *tion, '

. y P By maﬁmg avai ab e pun 1ed an recombmant—TRELL the present invention provides

20 = assays which can beused to screen for drugs candidates which are either agonists or
entagonists of the noﬂnel celttrlar ﬁmction; in this case, of TRELL or its receptor. In one
embod.tment, the assay evaluates the ablhty of a compound to modulate binding between

- TRBLL and 1ts receptor A vanety of assay formats will sufﬁce and, m hght of the present B
mventmns will be comprehended by the skilled artisan. .
” 25 In many drug screening programs which test lxbrenes of compounds and natural
extracts, high throughput assays are desirable in order to maximize the number of compounds
) mmsurveyed in a given period of time. Assays ‘which are performed in celI-free systems such as
| wmay be denved'.;rrtﬁ—;)ttrzﬁed.-o;semr-punﬁed protems, are often. preferred as pnmary
screens in that they can be generated to permit rapid development and relatively easy

30  detection of an alteration in a molecular target which is mediated by a test compound.
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anti sense oligonucl eotide primer 5 GITCCAGGCCAGCCTGEE3' from a nouse \
er ythropoi et iwods@gsasce was synt hesi zed. C B. Shoenmaker and L.prr/ik®iiasds, |
"Murine eryt hropoi etin gene: cloning, expression and hunan gene
honol ogy”, Mdol. Cell. Biol:., 6, 849 (1986), specifically incorporated
herein by reference. This prinmer was used in 3 5" RACE 20 pr ot ocol
follow ng the recomendati on of the manuf acfa er (5 RACE system from BRL )

D v e P A i B gl
DA pol yrer as#oTeany Moot i e iy o, hO oy bitebd BB oy Bmihiybnlfid

94[ err] C; cycleffect ofadheldrup @nthemolkzcalar facget av\may B8 neaypifestin ah alleération of biRding5
sec., 55[err]C for 30 sec. and 72[err]C for 3 pin. An additional extension

at. 72[ err] C wasinitrwish pther proteins or changedn epaamaticaaperescofithe molgculer targqtC.

e o8 0 R APl 5L e e
i nsert ed | NDBgmbues! TRELEBHTREANGREGHor, SPageithnd ABihdtictUictest] A bffnally may

They both had at each extremty t he same erythropoi etin gené-speci
"ol i gonucl eot i decludecpharmaqenticadlytaceepfdi G@riersy hicherdingly, tus frvention provides methods

hybri di zations, with 32P | abel ed-random pri ned..fragogent's.indi cate t .
V\}é 08/ 05783  for treatment of cancer, and rpeﬂ_mds ol stkm_\_l_l_atm_g, or in certain ﬂxstances,_ gmh&b?_t%lg_ the

PCT/ US97/-1394 ' NS . o AT : v
Chey hybr i di  SBUBe SYSterty r pasts tersabhy agministering o pharmacentically effeptive andcinf of a
1.4 kb RNAQI.N compound d@tkié tiveaistor ifseihatritadeaiicilly Getdptihiy SIS Dr derivudives. It should of
directions were used in Northern hybridization to determne the

ori entation ofcowseby pngerstood that the compositiprsyandiracthiedscfithis davestipe partbe wsed imnd

, twg_jnternal .pr 4K MRNA deri ved.
These were us SPHSEB il W rells Vit . T s mace 1

experiment reveal ey compBstibnsAARBE FortklilABd 622 Valiesy dfeduteSlofaddiistrati@t OF

and sequenced. It corresponds to the 3" end of the 1.4 Kb RNA since

t he sequence pududisg systqmikytopigaldirtiocalized adminisgiatiom| Foxaystemiq adminjstration, injection

the poly A_tract. _.The 5 did not reveal any band..The ont egh _

Mar at hon dPNA I%H’ﬁﬁ“i‘eﬁc‘éaﬁgﬁg RWW"{?@H’?"G“% B&aﬂ‘-’%mﬂm % e‘PP%fﬂro ne

10 -+ hour adheg; I i j @t '
adngdeSion e ggﬂxgaﬂs Oﬁfgﬁ]fﬁgfﬁbenfmﬁn_b@%ﬁﬂhamﬂ #pli 18@0%01?%\% Dﬁx\

sense and antis eotide priners fromthe determned c
sequence wer e inpleykiolagicallyhmompatible buffiferssack as Hank'steotutionoon Rihgerlsisolutiohi §n

resulted in the isolation of ,a fragment of a.larger size than ) h
original 1040 mpaghmmwmﬁmyg%fgﬁaweam sqhd form ap Eeihéae@miwgﬁr
to the - : . SEO |- ) .

from nmouse thf’gséﬂiéa@%ﬁgﬁcéa?gb@égr%t (I)*X(e’ 'hzn%icﬁoggﬂgﬁeagg%%[@?&lﬁﬁé ﬂi%&ﬁ%lur '
adher ence20 Hybr i di Zkicompysitionsaiah be aaslinibtered [oedlly] br byiansathciTIRbE trassdbiinal

Figure 3 ....depicts. northern anal ysis. of, TRELL nRNA expression in nouse
peritoneal na&eephalersransmucosal or transdegmpk administration penqtentsappropriate to the barrier

50" ot 2 R R A o PRS0 R

found in t he. avcMided Rirexample, for transmucosal administration, bile salts, fusidic acid derivatives, and

..detergents. . Transmucosal adzﬁinistratz‘qnl may be through nasal sprays or using supﬁbsifoﬁes. |
25 For oral administration, the compositions are formulated into conventional oral _
administration forms such as capsules, tablets, and tonics. For topical administrétion, the

- compositions of the invention are formulated into_binnnepts, salves, gels, or creams as known

inthean.

" Preferably the compositions of the invention will be in the form of a unit dose and will -
30  be administered one or more times a day. The amount of active compound administered at

one time or over the course Qf treatment will depend on many factors. For example,_thqage _
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dat abases. Using the PROSI TE program and the 225 am no acid sequence'it
was det erm ned that the sequence bel onged to the TNF(%&H%P}/ of
proteins. WMO35BBei n al so possesséd the different do IN¥¥Scr i bed
for LT-[err] and other nmenbers of this famly (J. Browning et al.
Lynphotoxin-[err], a novel nenber of the TNF famly that forns a

het eroneric conplex with 25 Iyrrphot oxi R26R the cell surface", Cell, 72,

847 (1993); C F. Wire et al., "The ligands and receptors of the
| ynphot oxi rand%fre®fthe dqu\?E’@&liB/w&n tiy@hd eotirsd othe diséase Yeingiticated] the nemderland
Tschopp(Eds), Spri nger-Verlag, Berlin, Heidelberg, pl75-218 (1995), each of

whisch is s embfadmin}sttan mJ@dgmemmpﬁmswumépbﬁm Howevesag edieetive s

Simi sty 4% meY et temageof from obnf PSS AP S S o PRSTelsb ool 51 |
or with any, b%ﬁpo@g@ﬁg/dﬁe%ﬁésmci iR thert Gl AecB@ififSthal loWeP il BIQHMAINEES MEyS

clearly honol ogou murine sequence. The cl one 154742,5 (GenBank
accessi 6n ralso be useful. - WD 98/ 05783
PCT/ US97/ 13945

 R55379) from a Heenesonsirystsacgordingtoghe inyeptiop c%@ﬂlbﬁglﬁfﬁrmﬁ%?fsﬁ ggpe ﬂi‘Fé%Wa
345 base pair

human sequ dratocpl fodgliver nugﬁﬂgﬁ%%emc&ﬁx@ LY 5‘9 ? %ﬁﬁ séc%r%ﬂﬁg Eﬁé‘ﬁmﬁ%ﬁ'ahr

e aval ases was nd nmat chi ng t
avai |l abl e @01 tigé, NTRELL. b) d oning of Human TRELL =
) Generation ol i gonucl eoti de robes and PCR pripers. -
The sequence of Expsessioneaonstar WPy pirlagigally effactive was
used as & ba5| s for t he .s of oli onucl e and
20ner 10 rg% BB e mpetiba capbie BEeMcIE, eyl Bine
AGG AA (NT é%ﬁ' roacia@s mcfuﬁ@ug%oﬁnf@ﬁ: 1%1%&0%35&1@'
(NT 14-33 o one t| sense nmer ol i gonucl eoti de:
LTB- 067 5= Aﬁausﬁeﬂem:ﬁa@ Gfeemeﬁng.gla(srﬁrmsmwtthdie mEefz $or amample, hposomes
synt hesi zed. | ficatign of mMRNA and c |i, br rce
fof - ¢l oni ngotHregeflular carnerfs welfas irechinjeRon GF?%FR%H% 'Wcho
(cat #6510- 133 é $E§f9§%d¢6542 1) and | ynph node (cat# 6594- 1)
wer e purchas rom ontech. Pol yA+ nRNA from Human cell |ines THP-1,
U937 angs | | - 23 warphagratentidab preparation gfthe geisetheragy eonstitct oanidonsist assnnnallyoDNA
library in Lanbda gt 10, and DNA fromthe Tonsgh»ﬁﬁlirar wer g
al so prepar@é gane duliygonsystem in an acceptable diluent; opeaR GRIAPTIE & €35F MafIx 0y

0SB el WP SPFRSEE Bpal Shers e e SRRY.

S0ng r andonsﬁ&maﬁbe(ﬁawea |1ﬂta&lﬁbn4%ombhiaﬁt &lip sy g cetrtital veaos) the

transcriptase (G bco BRL cat #6542-1) in a final, volume of 40 ul.
The react i ophammecsuticeliprepagation cap Eqmpuse ong or more cells which produce the gene delivery
20  system.

In addition to use in therapy, the oligomers of the invention may bélllxsed as diagnostic
‘reagents to detect the presence or absence of the target DNA, RNA or aminq acid sequences
~ fo which they specifically bind. In other aspecté; the claimed invention may be used to _
- evaluate a chemical entity for its abﬂity to interact with, e.g., bind or.physically-associate-with e
25 aTRELL polypeptlde, or fragment thereof. The method mcludes contactmg the chemical o |
~ entity with the TRELL polypepnde, and evaluatmg the ability of the entity to interact with thg "
TRELL. Additionally, the TRELL of the invention can be used in methods of evaluatmg__
-naturally occurring ligands or receptors of TRELL- as well as to evaluate che:mical' entities
whlch assoclate or bind with receptors of TRELL. S |
30 In certain aspects, the clanned invention features 2 method for evaluatmg a chemcal |
* entity for the ability to modulate the interaction between TRELL and its receptor. The
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m nutes, 42EC for 50 mn., and 99EC for 5 min. For PCR one-fifth of each
CDNA 1 eact i ORyg 98/05783 or 100-1000ng of the cDNA I|ibrary DNACWABIUESES
Two PCR reactions for each sanmplé& 25 were set up, one with prinmer
pair LTB-065 and LTB-067 which yields a 201lbp PCR product, and
t he second reactlon with primer pair LTB-066,-2 \nd LTB-067 whi ch yields a
257bp : product if the transcrlpt i's represented in the sanple

PCR reactions were perfor '
NG [orr] , 0. wethogaiaNdes compimme (Db epeFpanss BRFEL Bider tondnidhs bfereiphd B
pri mer and 5 y RhdRdeRet gied
primer a s%&@g@@g}@éﬁaﬁg&éﬁ@@&%@ﬁ%@ﬁﬁm fgth

PCT/ US97/ 1394fyrmation or dissolution of complexes. These modulating agents may be furtigoevaluated in
Perki.n..El.mer Cetus DNA Thermal Cycler Nbodel #480. C%cl e condi S.. used re
95EC 1 n¥itos ©g. Howrsting it astivity imneell fressystem, 30 @%?thf& the
The correc S|ze uct s wer e ta , spl een, Iynph node

e 52 and 1?‘8%’8({? cgil pr ﬁ%ﬁ#“g%ﬁﬁ% nRNA.- The 201bp PCR
product generated from liver was 5 purified for use as a probe for
screening the cDNAg i “iii) cDNA Library Screening '

Havi ng denonstrate y that the tonsil library contained TRELL, one
mllion pl aqUISOLATION QR]TRELDIEQNA$om the Lanbda gt 10 Human tonsi |

CDNA library were te ensity of 1 X 10[err] .PFU/ Nunc{err] _
plate. Duplic®e | H‘l &\%E’@“ﬂ%?d@ghﬁo 20x20cm Schl ei cher 10 and Scheul | .
BA-S 85 Qo“”a”[efrh%&b A Gding g RATIONN. ReRisdlAs15 PORFronl 86DNA Hbatyelohy

random prim ng erg and. Vogel stein, Anal”. Biochem =
137: 266- 2f(y, 1fdhsspeitbiidat matrpphages. 'meampmmicbstqhercemdﬂ;ppl@femeehc@)le ‘The
filters were hybridi zed overni ght: at 65EC I n 400mM Iaque screen '

buf fer (50mM transmesebrase regignaseiypical abs MEROTARE PYOIEBH JLE acid 5e0!
and. 0. 2% Fi cobipe 0t APkl Sk igs i@ %Jdﬁﬂ@b‘NAséﬁ&Uﬂ{e%sétmm JL.NO.

10[err] cPM nf® re was W ce Wt aque screen buffer
and twice wth 2X SSC 0.1% SDS i at 65C and exposed to filmat -70C

with an intensifying screen for 40 hours. . I C He pOSI&I \ﬂas
were cor ed from t hMaemhege pallstwese phiaisedfrom Balbia miseby PEU@HR& avage and cells that
MySq err ] H.7.5 | us, gel ati h aque
purified. lff_anﬁ e lﬁ?ﬂ“ﬁl %bélg ?i\h?q'\’ {J]?'fe‘%fﬂ‘f 0 cheé;tﬁglﬁd\h} gérav@éﬁd%est ed

with Notl, el gefdaahg [ e&melp{m?&somcamoehooﬁmoemﬁ&hqtm@eeand
hybri di zed with the 2 p probe.. The clones with t - _largest inserts

(appr oxi nat el yryﬂmpguemsmemebmsmymdsxw tG8. §hmalwemd E&). Mistogks uning ge
scal e DNA purification and encj n e inse rom h

cl ones Wasp erythropeictin gens: § Bmtgh H(E?F’f“%"{il‘ "U%%?] 3@52 %@ pg;"grﬁ;?
#212205) . HeREsbT ttehfie mgrpm @d&drﬁhg' RACE

pl asm d DNA. g%%zesﬁ?&ﬁéﬁﬁlﬁc%goﬁgg cDNAbﬂlsert 25 of 2006bp appeared to

have an i p§r oprdtded! sildwing dsk reéorhhendatioh bf theenamufacturer (5| BACHE system fiom BRL ) in

conpl ete open reading frane. C one A2a, al sqQ call PB 1 ai ned DNA
Inrsrgrt of P assoeratro:? with the BRL-designed anchor pxgrmer A(}dst stranci)’ of &5’1@ Was madé ffom

e

T e e

RNA from one hour adherent peritoneal macrophages Ampliﬂcation wasdoneina
' Perkm Elmer DNA thermal cycler with Tag DNA polymerase from Perkin Elmer. Aftera
denaturation of 5 min. at 94°C, cychng conditions were as follows: 35 cycles at 94°C for 30
25  sec., 55°C for 30 sec. and 72°C for 3 min. An addxtlonal extension at 72°C was performed and
then reactrons were held at 4°C. Analysrs of the PCR expenment on agarose gel revealed 2
- “amplified ﬁ'agments of 650bp and 500bp The 2 fragments were excrsed from the gel
" inserted in pBS-T vectors and sequenced The two inserts were different. They both hadat™
| each extrermty the same erythropoietin gene specrﬁc ohgonucleotrde used to pnme the PCR
30  synthesis. Northern hybndxzanons with 32P labeled-random—pnmed fragments indicated that
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1936bp. This clone contained 543bp 5 untransl ated regi on, an open reading

frame-of 852b . and 3' untransated region but no pol yader}yl ati.on si gnal
or pol yA t aj YO 98/05783 The nucl.eati de sequénce encodi ng'

reading frame of the hTRELL cDNA 30 clone A2a is set forth in SEQID NO
3. The deduced 284 amino acid sequence is set forth in - WO

98/ 05783 -28- :

PCT/ US97/ 13945 . , 31

SEQ I D." NO. they higbridigedtoctwonlifférent RINAathe[506bp fragmeift hybsidiingao adi4kd RN jn
translation start site, since this site nore closely neets the

requi‘r ement snﬁéﬁol’ha@ﬁar P -lebgiedethquew hash directions were used in Nogtherg hybeidization -

sequences idegntifi t he. se ) cDNAs codi ng on TRELL were
det er mi. ned. E’r -t géﬁ@&“g %,é 8@&&% hed_above_ (i.e. SEQ ID. NO. 3),

we deduced the 5Fm:ﬁﬂd3&te?ﬁuﬁd%?ﬂﬂﬁﬂ6@§mﬂfseiﬁﬁbés ﬁﬁ?ﬂterhﬁpriﬂ@rs forthé 1.4Kb
shoul d be clear that given the current state of the

pr ot ei n- ehgi mRNA nrederivedn Taesei vgern usadiin §' MWMC@‘ wekpestively aThe 3RACE
i nsertions or ) del 0 in these no acid gue and ohtain a
LT ety 07 WErREEIGBLINE S OB AR MRyF Was Inseried S04 RS Bribe 404 soqyenced.

| munol og cah cﬁ%*@h&%ﬁ,ﬁﬁ@iﬂ&?&g&@% 4 KAERITR i Eéseggr 2 pBsdlsss OIPR hddition

A 440 bp Ppumﬂmmwor% tHelpolh Ariict. CTNS'RAOBi ovkeseal ably bakk | Bk by
random primng and used to_probe conmercial northern blots contalning RNA

f rom var i ous Clontech Mapathen amplifiationditvasised tf prepare asBNA hbram&omML L

T;ﬁgtﬁ“ rhodtaftehnfanpiea 1osop BER HraBah Jioafb) pCx i a8 it e
. e. spleen, apfehddiligehudléstiad priniEps REMItRE détbrmined EDNAHRHNRE weAPRRAHNY the

but was rel atlvely low in thynus, fetal ‘liver (source of progenitor

LI]

| ymphocyt es) umr«ers_____ wisner from thedeit: SThig rsgiteddnahe isqlatorots rogmeny afis lm‘gendm than
secondary i marl I Vo€ X RELL. S n
~detected in é’ 58&}3’% goent. 'gi‘Fa‘tE‘) f"ﬂ‘?’&%‘ttlvﬂgc gﬂuerﬁzggpéée% 6055 1o
brain, pl acegg IYRO:15kel etal nuscle, kidney and pancreas.
Expr essi on vvas at ively 20 Towin testis, liver, kidney and thynus. This

pattern Iydicat esmmmmcted froesmbuse thioglwblpte mducedrpetitmbalimﬁg:mphagescﬂfterl

Lhe_ TRAIL | | g‘g_;j xce I%iH’I TR@{LI@‘@I@% oorI Xﬁ{’ﬁ*ﬁ%@"‘?ﬁ%@fﬁh@& glgureB
rain. ’M n
s ne e e e e

extracel | ul ain differentmouseltidsids. | i gand whi ch const Itutes the receptor
bi ndi ng sequence to a marker or taggi ng sequence .and then add _a

I eader sequence t Whe figgt 2} amdnaaci 1ae3te A hydrophebiritepasmembrans domaing Nunber

d escrib e%() by 1@@«\5\2 i%u%geeﬁﬁ Eheérﬁ?\ﬂg%? gﬁﬁ%&oogm& R8s bRt Y38hS B thk Svailable
-databases. Using the PROSITE program, and the 225 amino acid sequence it was determined
that the sequence belonged to the TNF family of proteins. The protein also possessed the
different domains described for LT-a and other members of this family (J. Browning et al.,
e Lymphotoxin-a ;, anovel memleer of the TNF family that forms a heteromeric complex with
25 Iymphotoxin on the cell surface", Céll, 72, 847 (1993); C. F. Ware et al., "The ligands and
receptors of the lymphotoxin system", in Pathways for cytolysis, G. M. Griffiths and J.
___Tschopp (Eds), Spﬁnger—Verlag, Berlin, Heidelberg, p17 75421 8 ( 1995), each of which is
- specifically-incorporated-herein by reference) “This sequence is unique. Atthe nucleotlde or
Wammo acid levels, weak 1dent1ty or sumlanty were observed with the different members of the
30  TNF family or with any sequences. Searchmg in EST data bases, 1 human sequence was

clearly homologous to the murine sequence. The clone 154742,5' (GenBank accession no;
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(JBC 271, 8618-8626)where the LT-[err] ligand was secreted in such a form
The VCAM | ead@o 98/05783 - WD 98/-05783 PCT/US97/13945
PCT/ US97/ 13945 o ' -32 -
sequence was coupled to a short nyc peptide tag foI | owed by the

extracel | ul'ar domain of the LT-[err]. %&e VCAM sequence is used to
force secretion of the normally nenbrane boufid LT-{err] nol ecul e. The

The o LDt RSy abtesst ond iy Sosphs, s VR, 5o a5, b per

expressed in g SN LARSTRE Bmﬁ]ﬁl eH
system e.g., g@%&&dgg veﬂé%‘%ﬁgrtgmelﬁﬁsect ce{'F/ acul ovir @g{%eﬁxtﬁb p+l§dciz’ei a
etc. The unpudathbssgs oab Foundmeatchitgtie availatile5'[INA ddsERELLr ce of the tagged
l'i gand. - Cells. expressing .the_receptor can_be identified by

exposi ng t herb) &lﬂmspéljlgwn ~ Cells with bound Iigand are
identified in a FACS experi nent by | abel'ling the myc tag.with an

antl-rrycppt d @g ythrln(or a simlar

| abel ) | abgl I e)deigﬁ%}%&gghlg%oué%ml m#.mogl ogxs rﬁ-& pOSI tive cells can be
readily identifiedTasdequeritelofihe hemas EST R55379 svdithdfas bbmblygyes ealbe TREDL was
the receptor. An expression |ibrary would then be prepared Trom this

'RNA vi a st andused asechasisforsynthesis o pligonusleotide primers| Jworssgsessteand 20wees woul d
-be transj.ect e% t}ato a suitable host cell and binding of the tagged
ligand to rec@pPEYNCHS transfected cell's determ ned via

M Cr oScopi C exgm. Cd@fG@'G@Bd@@quGIAQ}@IAAPM?'OM%R@SMQ?GDI'de tag

W th an enzyme | abel I ed anti-nouse |l g reagent, i.e. galactosidase, alkaline -
phosphat a$eé oLTB40866 e5=aTCA 64 GEG GANA IBGWTGD(EIe(MT péS3 toif’ RéSb‘IR)Iand ape butisense
I dentifi ed, the pool |ze woul d be reduced until the receptor

encodi ng cDNA P@et@&muﬁliee *Thi s procedure could be carried out with

FLLner e oAl MORO LB GotrCeteCTR AT A 1o o

fromthe Amersmfthesiz¢de Cul ture Col | ection (ATCC, "Rockville, MD)
except for WEH 164 cl one 13 which was obtained from Dr. Kawashi na

(CGeneva Bi orredl c searc tit neva, Sw tz rl,an e HT29

subcl one - u) [ °!§9nﬁg@k§§‘e ‘@ERN rsPE‘”éEf‘(" &ékgg , 1996)
and the T sensi t t Al I '

The 11-23"T cell béﬁAWas %géggﬁ(g%ga)%'ﬁ’ gb?%t o%g e %H._h,’mﬁﬁ%de
1991). Bal b/ C%dﬂ#@SQ*I)@vtrBJpﬁﬁhﬁﬁdlﬁﬂm @hstitédhO Podl Ay mRNIe fionbHImaR celblifies THP-1,

with 1.5 mM o thlog col ate brothagDIfco Lab., M). Cells were taken from
the perit oneall937 and Il33, wese generated|at Bigsnocambridge; MAs oA Hyman topsil 9DNA kibrary in

The auner ont L BonBRERA soB ST i el B0 BBk sl Bl S5 2
g( t : ;%g?? gzt | ( IV_bl ec Rttapcﬁ%%is@ri@jé&ﬂm'sﬁ&kmadaﬁmwsom EONAOfeadti¥h) contained lug
20  polyA+mRNA, 50mM Tris pH 8.3, 75mM KCl 3mM MgClz, 10 mM DTT, 250 uM dNTP
- 50ng random hexamer (SOng/ul) and 400 umts SuperscnptII Reverse Uanscnptase (Glbco
BRL cat#6542-1)ina ﬁnal volume of 40 uI _The reaction was mcubated at 20EC for 20 _
- minutes, 42EC for- 501 min., and 99EC for 5 mm For PCR, one-ﬁfth of each cDNA reaction
or lOO—lOOOng of the cDNA hbrary DNA was used. Two PCR reactxons for each sample
25  were set up, one with pnmer pair LTB-065 and LTB-067 which ytelds a 201 bp PCR product

.....and the second reaction thh primer pair LTB-066 and LTB-067 whxch ylelds a25 7bp

- . product if the transcript is represented in the sample. PCR reacuons were performed in IOmM
* Tris pH8.3, 50mM KC1, T5mM M_gCIz, 0.01% gelatin, 10% DMSO IOOuM dNTP, 30pmole
 each primer and § units Amplitaq (Perkin Elmer catN801-0060). PCR was carried out in a
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WO 98/ 05783 : . .

PCT/ US97/ 13868/05783 ' B T PCTNUSYTAHas
Reconbi nant” human TNF, LTa, LTal/ b2 anti bodies to these proteins and the
receptor-1g fusion proteins have _been descri bed previously (Browning et
al ., 1995). The anti-CD40OL anti body_ﬁpﬁ has been described. A

pol ycl onal anti-hTRELL ser um was prepared by intra | ynph node

injectiron o ur re TR I, N revi

( Browni ng ahﬁ&ﬂ?g WI?;'L(J; cierr‘PgF ‘ﬁ“ Oag’syzfiﬁ “ﬂ'fﬁéﬁﬂs?dg‘gﬁﬁﬁggévaas

obser ved anﬂmmm Pﬂﬂnﬁté‘ a\ﬂ@%Eer'ﬁﬁxﬁﬁEfé?BBQ feQtein A-Sepharose. -

Mouse TRELL O oning The anti sense oI I gonucl eoti de priner

5' GTTCCAGGCCAGCCTHE R rect sizerptadacts were obtained: fromliver,cpleen lymphewde, THP-laad

used it in a 5 RACE B otocal follow.ng the 10 _reconmendation_of the S

manuf act ur eF°n§§ byt H{Brhor b3 mRNA; The2Qbm PER prodyct generated from liver was
BRL- demgneﬂugﬁgm%&%ea l;mbffoﬁé{egr[jﬁga% W made from RNA from 1 hr.

adher ent peri macropha ‘on was done in. a Per k| n.
El mer DNA thermal cycler with Taq DNA polyrrerase After a

denat ur at i oifi)oéDNHAI Iibraky SGkéénikg . cycling conditions were as fol | ows:
35 cyles of 30 sec. at 94/ C, 30 sec at 55/ Cand 3 min at 72/ C foll owed
by ‘a terninal 1§avmdiemoamtedebot RGRithat the tonsi] IIWW%TEELLWMIOD

nn500° bp. PBE BB HElse AR the b Pl il AR B beriieBhr .
pBS-T vect Oﬁﬂeﬁsﬂﬂ' of EICMQO%PFU / Nk eplate Yhiplidaté Hits Qege Malidlonts rZU](ﬁ)cm Schieicher
| abel ed- random pri ned fragnents E I cated 't hat the 500 bp fR{;a gnent

hybr i di ¥ ngandSehetll BAAS 85 Opti ﬁhﬂrsrréﬂiedpﬂlbgBSR prodube was Bf Tlebeléxtby random
BB R i SR e g iR e@&?@#ﬁ%&&%%ﬂeﬁlﬁﬁﬁéﬂnd o
S ity e, DA g

in 3 and SpEQ(Esd?EéabufﬁpeimnMdTmpﬂhﬁ, IMMCE, @& basotdivanpyropivesphate, 032%3&3)
f ragnent inserted jn pBS-T vector and sequenc

“corr esponde@nd 8 2%5‘03“)3‘?9?%‘#“8 rhg%ldemgﬂph% 1@&598/511 RYA and 6% Que(ﬁ’c’:wml

possess e
0S5 1 pRfbel ThA et VAot GA wi Blonfl Lkl gl %ﬁ%&t&%w 19 SOK)
kit was at 63C adl ¢ :g:oaédaﬁemﬁaam mﬁ\%ﬁllahlixﬁénmfyﬁnﬁfﬁcﬂeehfforﬂﬂhﬁﬁﬁnt
nacrophages PCR used a 1040 bp PCR fragnment isolated with sense and

anti sense ol i gonisiplieate ﬁ@lbwsmswrpémem@rmamdmo SM (100mndd Naelu tomal

5' AGCAGGA( /05783
I(DCT 1 US97/ 13 Hmns pHalnsq plus gelatin. I\Q%f %Be positives were plaque gxg&ied Lambda |

mnuprep DNA from 12'purified candidates was dlgested wnh Notl, electrophoresed on 1%
20  agarose gel, Southern blotted and hybridized with the 201 bp probe The clones withthe . . .

largest inserts (approximately 2 kb) which h_yb_nghzed to the probe were selected for Iar_ge S

scale DNA puﬁﬁeaﬁon and bNA seouencing. The .inserts ﬁom each of these clones was

subcloned into the Notl site of pBluescript SK+ (Sh'étegene #212205). DNA sequence was- - -

obtained from the Lambda DNA and the plas:md DNA. Clone Fla whxch has an cDNA insert
25 of 2006bp appeared to have an intron 1n the 5' end of the codmg reglon and d1d not contain a

complete open reading frame Clone AZa, also called PB133 contained a cDNA insert of .

B l936bp This clone contamed 543bp s untranslated region; an open readlng frame-of’ 852bp S

and 3' untransated region but no polyadenylatlon signal or polyA' tall T

The nucleonde sequence encodmg the open reading frame of the hTRELL cDNA

- 30 clone A2ais set forth in SEQ ID. NO: 3. The deduced 284 amino acid sequence is set forthin. .
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5' GATCCAGGGAGGAGCTTGTCC 3') and the universal primer fromthe kit. This

resulted -~ wooshsmisssol ation of -a fragment 60 _bp | onger on t lecHusemdedshan -

the original 1040 bp fragnment. - Human TRELL d oni ng A search
of the EST data base showed 1 huran clone that was cl early honol ogous to 5
the nurine sequence. The clone 154742 (Genbaqk. accession no: R55379) has a
345 bp sequence 89% honol ogous to the murine cDNA. Two priners derived

3') were usedSEQ 1D ND & THEx G RetRng o pdsiia 3 by £ ok TRy S e

the. presence ge GihBEiHis iteM5RIcIdAES meets the FuiRfients!féfa RAA Uy dbfinedBy K ozak,
obtained fromliver, spleen, |ynph node, THP-1 and tonsil, but not 10 from

U937 MRNA. The 201Usingphoskquences slentified; thessequencesiof SONAs ceding oh TREIL gcmo

To{err] pru pfsiemain %@2&@%@%%%«%@%&9&&%&%@%% B Bediedthe

andom L?l%sﬁﬁ%%‘f“ﬁi’%}%y UETREECSRG DR 0RF I SRR it o give he qurrent.

screen- buf f er stafe®f the -Iiéglﬁeeﬁﬂéaﬁ, azitaﬁils&n\aéauldﬂmné/ v&pdseﬂlilldﬁfmbhﬂﬁmﬁi@s or

0. 2% pol yvi nyl pyroly ne an 2% Ficoll) containing 10% dextran .
sul phat e, 1ooderlg;mns in these aminomeidgegnences aud ohtaipra \pnetyeo moleculeshaying-supstantially

4SO U CE e Ok At A el e G e

the cl ones wh&eﬁpe Iargest inserts were selected for |arge scal e DNA
purification .and DNA sequencing. The I nserts were subcloned into the
Not| site of pBlueScript SK+.. 20 human ESTs were found encodi ng parts
of the 10 ortheinyAnalysis of human TREEL expressior0. 45 kb PpuML/ Bst X1 of a -
1.25 Narl/ Notl fragrrent of the hTRELL cDNA was | abel ed by random

Dt ohaded v om & oft B FRUERRL GaBHER SraBF HEnEANA ot Aden 17 it o

TRl -reagent . gmdom\ii; xﬁlﬂgraﬁd ﬁ%'%%k&e%ﬁﬁn&&gﬁn&ﬁﬁﬁﬁﬁlbﬁlcb taffing RINGS hhm - valglgxs

descri bed (Chicheportiche and Vassalli 994) wth 4 ug of total
“and 32P | abel humamtisboes. pNortlkwin msmmatthehmmmYbaduegMngle

A panel of DNA m npnoc¢hr 0mso | ds .Resource.centre,
H nxton, Canb SPRSS w2 8 F?&‘Ja#ﬂnsa{, ADBIPTETEY (Rmest greqps of
prinmers c{ws /
PCT/ US97/ 13 gzgle immune syst(\ﬁg, £8 sBl'ézrﬁ%enpheral blood lymphocytes (pbl), lymph_%oges, append1x_ .
in-3' untransbatves relagiveln [dv i thytrisfetal liver(baugesssf progdniiter lymiphoeytesund toae
(5 AGTCGTCCCAGECTGOCGECT 3' and 5'  CCTGAAGTGEGGTCTTCTGGA 3' ),
marrow (Figure 4). Therefore, organs of the secondary immune system primarily express
'. TRELL Expressxon was also detected in the ovary, prostate, small intestine, colon, heart,

bram, placenta, lung, liver, skeletal muscle, kidney and pancreas. Expression was relatively

20  low in testis, liver, kidney and thymus. This pattern indicates widespread expression closely -

resembling that of the TRAIL ligand except that TRAIL is poorly expressed in heart and

“brain.

- ¢) Isolation of a receptor bmdmg to the TRELL Ligand
Ligands of the TNF faJme can be used to 1dent1fy and clone receptors. With the
25  described TRELL sequence, one could fuse the S'end of the extracellular domain of TRELL '

hgand which const:tutes the receptor bmdmg sequence to a marker or taggmg sequence. and Ll

then adda leader sequence that will force secretion of the ligand in any ofa number of
expressxon systems. One example of thxs technology is descnbed by Browmng et al ( 1 996)
(JBC 271, 8618- 8626)where the LT-B hgand was secreted in such a form. The VCAM leader
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Amplification was done for 40 cycles, 30 sec. at, 94/ C 90 sec at 65/ Cand
90 sec at 7 Det ecti on was carried out on’ ethidiunt al ned
agar ose gelwogmsmlgxpresm on of Reconbi nant hTRELL Protein Pé'ﬂﬂkﬂﬁsﬁk

sol ubl e expression construct conbining the VCAM | eader sequence, the nyc
peptide tag and the extracellular domain of hTRELL simlar to that

descri bed for | ynmphot oxi n- b'(ref) was %)Tepared I n a manner Si mlar to
that described for LTb {Browni ng 1996).. The foll ow ng. DNA
fragments wedqEENcE VA wwpled twatslmrbmﬁtpeptﬂflfgtaefﬂllomé@r%exme Inar dopeappf the -

Pou. o1 ) LT Tof VR BRAHERER R E FhE et oot Kol benbotas Bunglrs

of TRELL anghgfeclicdThe secreRalptdibiiabthidsadfyeal oﬁfmeTﬁEHmmﬂ_mhfcﬁ‘dGe{]ﬁcﬁgﬂﬁﬁ} the

were ligated into a_ Not1l/ phosphatased -~ pBluescri pt -vect or

insert fro rrnbxht;stmhmd tar a zeaeptor. Suwharseerted prateinfven p&axpresed in either trensiently

(G bcoBRL:) and us ener at-e, r econbi nan |QVI rus. Sol ubl.e; L was - ° -
15 _prepare eqt?éj €es F“ﬁ’é OF P SITHIAF Y F1FRe B 8- i d veé P 556 CaNS VIS o

medi um was ‘to
t he nedi a: EEE%E%E er 0 a&? ﬁu%@éﬁ%tanconceﬂls %#ee@h%‘l'gﬁe{ﬁ%
mM AEBSF " ( Pi er ceCell8expressirignthe pRpptontdnbe ﬂélmﬁwdiy&xposmgﬂﬁﬁltblﬂlé g?di l?giﬂd
concentrated ten fold bé ultrafiltration over a Am con 10 kDa ‘cuto

filter, - Cellpwithihonnd

0.6 M Npgl . nPd&Eé thﬁdna_émthmm@'ﬁd)ﬁﬁé‘&l& RarSbeteRdily 1dent:ﬁé!?dn)ﬂ%{/&ll@§erae.as.a.
Anal ysi s of Secretion Vectors for EBNA ‘based expression were

constructed smgcengf RNA ensodiog f@Hh6 eceptor hAR Sxpression libraliyfwadd thendieprepated foam

pEBVHI s ABC trogen ereln the, EBNA gene an hi s ne tag
wer e renmovet® %!@é‘d?’w &?M“CBW$WF WW@%&&?‘PBE&W@E’FBW

provi ded by ’%?&3 was
ligated into fe&ed P%E’Sﬁ‘ﬁ% 0 Sll t&g bg?&%{%g’ t%égen ?%‘E’Jpltdrﬁ?ggth L_e
cont ai ni ng h’amféet&clzceﬂsebwmgmeﬂlvﬁmtbebsebpmrexammanmsfomngngﬂaﬁenh@ dbbouid myc

Kol lias_and was,inserted into the CH269 vector by A, df e] d. 1,8 30
kb Not I 19 nseeRtidsstag, withan capygne laholled antizmousedg reageniol-¢- zaalaa @éﬁbaqm ng

}:)?;?- / ng;? Ii 3 gﬂ%sphatase orifeiPaR 4 Red antibody. Once a positive pool has been 1dent1f'§g, the pool

- CDNA provi deide ould be fedudsdruasit ﬁﬁﬁdce?tcﬁ:eﬂ&dﬂkg COMA ik ideftified: OTHiS procedurb kduld
(Browning et al. 1995) were ated into the Notl site of CH269. A

0.81 kb Hi n&¢ pmﬁeds’ewﬂbsnhqm mguy TRELL’ as oa¢ mgy meore seadily deaddo a
nodified start site (Browning et al., 1995) was ligated into the Hi ndlll
site of CH2EGPEBNA- 293 cells were transfected with the various CH269
vect or s2@l 09 Cllfs'and Reslgbfts G-P vector using |ipofectamn ne and ei t her
removed with. PBS with 5 nM EDTA for

All ce! Is were obtained from the American Type Culture Collection (ATCC,

Roclcvxlle, MD) except for WEHI 164 clone 13 which was obtained from Dr. Kawashima
" - (Geneva ]_31_or_ned1ca! Research Institute, Geneva, watzerla.nd). The HT29 subclone .
. (HT29-14) was previously described (Browning et al., 1996) and the TNF sensitive ME180
- 25 subclone was obtained from Dr. Carl Ware. The 11-23 T cell hybridoma has been described
(Browning et al., 1-991). Balb/c mice were injected intraperitoneally 3 days before sacrifice
with 1.5 ml of thlog]ycolate broth (Dxfco Lab MI) Cells were taken from the peritoneal .

washed off thie plates and the adherent cells, almost exclusively macrophages, were lysed in
30 Tri-Reagent (Molecular Research Center Inc.) and processed for RNA extraction.
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igangrare ideptifieduingg P@C&@upmmby dabelling the mysdagwithee

7.0 cont ai iR PRRRg oot o) RIS s R in 6 AR uarabeh el e

__cavity and cultured at 106 cells/ml for1- hr in DMEM (Glbco Lab). Non adherent cells were |

-



FACS.anal ysi s or after 2 days the cel s were subj ected to netabol i

| abel | i ng. BIYRIBOSTE3 rocedures .utililized the following ant |W§9§’13945
hTRELL a rabbit polyclonal |g fraction, hTNF " the mAb 104c, hLTa the
mAb A9, LTal/b2 the mAb B9 and CD4O0OL the mAb 5C8. FACS a_nal ysis was"

carried out in RPM nedi um containing 10% FB3 -and 50 ug/ m heat aggregated
10 hurman IgG wth the antibodies at 5 ug/m . Phycoerythrin | abelled
- anti-mouse or rabbReconKinant humat TNFKETA, LTAIE, Ratibediesth these prateids bad det ect

anti body binding. G-P bright ‘transfected cells were |r ve gated. For .
i mminopr eci pi tea¢ptonlg fusioh prateigshavedreew described previously (Reowning shald 183X The

T A o B, oB S et AESRL | Aol b Bl L SeRRTHAR

| munopr eci pi ﬁx@éé:@ﬁ' b tfEfiph e @n 0@6?}94% Recomibifdnt hTREDD) in CFA as described

Cytotoxicity “As growt h assays were carried out as

previousl s dep&fliohﬁsi (BEswning agl Ribolifd, b989)niAfter 2 months) 88 pntihdRELICrespanse yvas
HT29- 14 cel |l s were seeded-int-o 12 well plates at a density of 200, 000

cel I s/wel | anebs dmeﬁg@lxmmmﬁaémﬁmgﬂmemmb@e% n-alb2’
(Browning et al., 1996) or anti-fas (CHL1, Kamaya) wer e .added al ong
with 80 unlts“q gtnﬁﬁr rferong After 26 h, the nmedi um was s
renoved which r-cy ok| ne r anti-fas treatnent incl uded . many -dead
cell s that had det ¥ astisenserdligbsuciiotide pﬁmeFB'GmmAGG@EGC[H‘ GEGo from dsk
wi th 80% et hanol and washed into PBS containing 1 ng/m Hoescht dye.

After 2 min tmeusiesytheepoietin sequengpwasiuseddt ing SRALK.amtecs! follvipgteand
' g)é_la_;nuggg i gzéglégrrxfnse%ga%on orptﬁ:  ma Cl%gééurer (5' RACE sy\/\gnsz9 %'omsgﬁf) in assoc:%non with the
Table [1: Hu @%Lr@gﬁne@hﬁﬂiopﬂnﬁbf ?ﬁs@dﬂﬁn@éﬁ)@f-ﬁ?%nﬁﬁé ﬁ-‘éin'SRNJA ¥ 104 S adBRbent

Lines Bi ndi ng-
 Cytotoxicit y[pern])neaSmacrophigB:M.mpbﬂmmn was dondm&ﬁcrkm Elmer {hbA dhegmal CYCIQSW
6.4 V B cell

K562 Taq DNA Bql@;megse,&ﬁexbﬁenamuon of Smin. at 9%}' fﬁ_ﬁycimg cggg gons Were as _
monocyti C | UlHILA. 35 cyles 3F30 sec. at 9&90@ PRREAPSS/AE bitd 3 min at 7T followed by a termmél

col on adenocar ci nON®
15 additional extension at 72/ C. Analysxs of the PCR expenment on agarose gel revealed 2

amplified fragments of 650 bp and 500 bp. The 2 fragments were excised from the gel, '

inserted in pBS-T vectors and sequenced. Northern hybridizations with 2P |
_ labeled-random-primed fragments .indicate.d that the 500 bp fragment hybridiz.ipg toaldkb
RNA in macrophages. To determine the orientation of the c¢DNA, 32P-labeled-riboprobes in |
20 both dxrecnon were used in Northern hybndxzatxon From the determined orientations and
. sequences, we denved two mterna.l primers for the 1 4 kb mRNA: 5'
'TCAGGTGCACTTTGATGAGG 3 and 5’CTGTCAGCTCCTCCTGAG 3' which were used
in 3’and 5’RACE-PCR respectlvely The 3’RACE experiment revealed a 750bp fragment
- -which was inserted in a pBS-T vector and sequenced. It corresponded to the 3’end of the 1.4
25 kb RNA since the sequence possessed a polyA addition s:gnal just prior to the poly A tract. -
" The 5’RACE did not revealed any band. The Clontech Marathon cDNA amplification kit was
_used to prepare a cDNA library from 1 hr. adhefent macrophages. PCR used a 1040 bp PCR
.. fragment isolated with sense and antiSense. oligonuclebtide primers from the determined
~ cDNA sequence (5 AGCAGGAGCCTTCTCAGGAG 3 and
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. 15 MVE- 180 cervical carcinom Hel a

.cervical carcinom : ' - ferr =

breast adeMR¥bra | [+/ -] Zg/gﬁc;mssmms
embyroni ¢ kidney cells + - nd 20 Cos
ki dney fi brobl asts- + nd _ [err]3-5 day

proliferation assay in the presence and al3dence of human interferon-g.
[err]Cytotoxicity was only observed inthe presence of interferon-g. 25
" [Pg_rr ! ]Ugg?/ 2859 ggﬂFGCHGMA.GGAGCTBGTI‘CMB "phaed the ymiversalprimer from the kxti\mh%kﬁﬁﬁ%

Table |I]: mhmohgombfa/&amg@tﬁmlpmqop %mgghag@mgjpgxméppp f;agfqeg}.ns o

G][oup t . Recept or Activati.on- Pot ent i nducers

of apopt osi. TRAI L- R[err] DR-3 5 in many cell types

Weak induc gman%LEaélo LTh-R, TRELL-R[err], CD30 " "~ "only in
limted cell typgSeardhof ﬂﬁ@!ﬂo&aﬁ Bﬁé%ﬁoﬁéﬂ | hataiad Blone that waé€)eaily hémMélogééao

ant i -proI iferative I1n.sone settings [err] These receptors have -not- yet o

been i .dent it eslrine sequene. Ihe@iond3 54742 (Genbank accession no: R55379) has'a 345 bp -
PCT/ US97/ 13945 '
sequence 89% homologous to the murine cDNA. Two primers derived from 81?. EST (5’ "
CCCTGCGCTGCCTGGAGGAA 3': and 5 AGACCAGGGCCCCTCAGTGA 3°) were used
to screen by RT-PCR different tissues and libraries for the presence of WTRELL transcripts.  _
Correct size products were obtained from liver, spleen, lymph node, THP-1 and tonsil, but not -
10 from U937 mRNA. The 201 bp product was cloned and used to screen a lambda gt10 himan
tonsil cDNA library. 10° plaque forming units were plated at 10° PFU/plate. Duplicate lifts
were made onto 20x20 cm nitocellulose filters and hybridized with a probe pfepared-by- —
- random-priming. The filters were hybridiz’ed overnight at 65/ C in plaque screen buffer (50
mM Tris pH7.5, 1 M NaCl, 0.1% sodium pyrophosphaté,.O.Z% polyvinylpyrolydone and
15  0.2% Ficoll) containing 10% dextran sulphate, 100 mg/ml tRNA and 6x10° cpm/ml of probe.
They were washed twice with plaque screen buffer and twice with 2XSSC, 0.1% SDS at 65/ -
C. Lambda miniprep DNAs were prepared from ﬁositive colonies and the clones with the -
largest inserts were selected for large scale DNA purification and DNA sequéxicing. The
inserts were subcloned into the Not1 site of pBlueScript SK+. |
20 __human ESTs we;e found encoding parts of the__. o __.__ .

RNA Analys:s _ B
Either a 0.45 kb PpuMl/BstXl oral25 NarI/NotI ﬁ'agment of the hTRELL cDNA
was labeled by random priming and used to- probe human and mouse tissue northern blots .
purchased from Clontech. Mouse tlssues and cells’ were RNA-extracted with TRI—reagent
25 Northern analysis were done essentlally as already described (Chicheportiche and Vassalli,

| 1994) with 4 ug of total RNA and 32P labeled random pnmed mTRELL cDNA

‘Chromosomal asslgnment T 'i-.._
A panel of DNA from monochromosomal cell hybnds (HGMP Resource centre, o
" Hinxton, Cambridge, UK) was used to amplify by PCR a 340bp fragment with pnmers chosen _

SUBSTITUTE SHEET RULEZS)



1. Smth et al. 1990; Kohno et al 1990; Loetscher et al 1990; Schall et al
1990. 2. . Sp@edebms et al ., 1989; Eck et al., 1992. 3. K pPeposyn1adds o
Tunmor Necrosi s ‘Factors. The Ml ectiles and Their Energing Role in '
Medicine, B. Beutler (Ed.), Raven Press, NY, p 255 (1992)); A Waage, in

Lo

Tunor Necrosi s Factors. The Ml ecul es Their Emerging Role in 3
Medi ci ne, B. Beutler (Ed.), Raven Press;”NY, p 275 (1992) 4. G D. .
Roodman, in Tunpr Necrosis Factors 'BP | ecul es, and .Their Energi ng Rol e

in Medicine, i3 purepgdated ewgn logays to th %}Vnmwzfnce @

Voo i he, 5. BRRPRT CPRASCRAEERY ‘?*Z?SW eb‘i‘i‘é’é‘ﬁ?ﬁ‘“ﬁﬁwg g

~al., in Tumor Am hﬁchﬁ‘&fﬂrﬁééorﬁ%i%&ycl&h% B&J:ﬁ@ﬂle,smﬂm aTBSICaﬂBU@bﬁﬂm(ﬂe
i n Medicine, B. Beutler (Ed.),” Raven Press, NY, p 303 (1992); G E.
Grau et al., Detettiomwadiarriod et dheathidiugn brmimide stainediegasess g8l and Thei r
Emerging Role in Medicine; B. Beutler (Ed.), Raven Press, NY, p 329

1992); P-F. i guet,, T The Mol I d Th ,
trorg) ng Fbi clxtesion of Recombingis i RELERRRED, (1€ 10 cCU\ T8 oNS 100, boay -
G H . \Wng et Adolyblé ex&wn DRGhRE b&nﬁaﬁig%ﬁ VAW 1%&&%&1@&@&11 :thelr

Energing Role in Medi ¢l ne, B. Beutl.er . Raven Press,:
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Col d Spri.ng 0,
Trinchieri, F%’?‘%ny@c@gié%%% ﬂ.@"?éf'ﬁsw%llseo?% s an? /tf]hel Fagment e“°°gd‘“g the -

Role in 10 MeNileer Bad Bpait besligohtclpotidds encodiigthe mydtag pS’ﬂalﬁxt( 1’9%)41 SI&)
L. A Tartaglia et al., Proc. Natl. Acad. Sci. USA 88, 9292 (1991)

Tartaglia andwhich hae been daserord, 2 04 irRIuMI/BstK] fragment of TREHH)and aﬂ;GS B

7 akes” * ol Tt il oo el

~Tschopp (Eds. %)Bluescnpt $E£tbf‘ 9‘P£e N6t 'ni’éan fR5h ISy edt&' »dﬂ fesistbrred Irite (R FrEDRD) -
12. N. Paul , | mmunol ., 6,407 (198

vector (becoBRL) and used to generate recombinant baculov1rus Soluble TRELL was

(

15  prepared by infecting HiFiveTM insect cells at a MOI of 10 and the medium was harvested
after 2 days. The following items were added to the media : HEPES buffer to a final
concentration of 25 mM, pH 7.4, 1 mM AEBSF (Pierce) and 1 mg/ml pepstatin. The media .
. was filtered and concentrated ten fold by ultrafiltration over a Amicon 10 kDa cutoff ﬁlte_r. o
Concentrated TRELE containing medium was directly loaded onto a SP sepharose Fast Flow |
20 column and washed with 25 mM HEPES buffer pH 7.0 containing 0.4 M NaCL TRELL was
cluted with the same buffer with 0.6 M NaCl. Purified TRELL was subjected to sizing
analysisona

.Analysm ofSecretmn : e
Vectors for EBNA based expressxon were constmcted using the vector CH269 which
25  is a modified version of the pEBVHis ABC (Invitrogen) wherein the EBNA gene and the
histidine tag were removed. A 0.71 kb fragment of hTNF in the pFastBac vector was
'provxded by Dr. P. Pescamento and A: Goldfeld. The SnaBI/XhoI msert was hgated into the
Pvull/Xhol site of CH269 A genomic TNF insert containing the- 1-12 cleavage site: deie;:en
was a gift from Dr. G. Kollias and was mserted inte the CH269 vector by A. Goldfeld. AlsB
- 30 kb Notl insert of hTRELL clone A2A, the 0. 98 kb Notl &aginent containing the hCD40L
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14. P. De Togni et al., Science, 264,703 (1993); T.A Banks et al., J.
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J. Immunol ., 143,1859 (1989): J. Browning et al., J.Exp. : Med,

183, - 867 (.1&9KA provided b} ®r. B. Gﬁuﬁeanﬁfa 146 kbNotIﬁiﬁd:ﬁ(ﬂontauﬁﬁg‘th?ﬁ %9%5&1@' '
Suda et al., J. Iprmunol i154 3806 17 Bg?:’° Traut h et

“al ., Sci enci995)aereligated ingnthe Notl Sl‘@mi m%tA Q-I31 kLﬁm@ibnmwn@amgrhthTb :
(1989) S. at a and P

al ., Bl ood,® il withy 5 te' Busite (BROVASing 8 at 1645} s Viitia o she ittt

SETence, ~2Bgy ejmﬁ@ Q@NATZ%-%EHE‘W{REH withi8E varidi (18569 vectors along thh
(1994); R Watanabe-Fukunaga et al Nat ure, 356, 314 (1992).

R. ...Gal-l & anthe GEPR vektorfusing lkﬁaﬁ:ctarﬂxﬁaandéiﬂiér teh9®s) with PBS wath.5 rEMBDrl‘\Aeﬁirrl s
andal”, " d'in._ I mmungl . | nmunopat hi .197 (1995).

, (5
Kat si ki's et FACS, anﬂlysm WE?ddaYSMCC?zm tONE@OhBéﬁheBWgetBO&k

2o Sh b s e ing anthoaiSETRELY'Y b plonn R *ﬂf‘*g

Funakoshi ethe@hAb 184Q ML Talke mAB&ZG9 LTal/b2 the lAYBY and CD40L2Ke mAb STS.AFAES
et al., Science, 259, 990 (199 25. L. Biancone et al

Ki d ney- | nt . anakgsis wmcamgb@;t in ediumicogtaining) 1¢%: RS and 51131g/m1hm aggregated
. 10 human IgG with the antibodies at 5 ug/ml. Phycoerythrin labelled antz-mouse or rabbit IgG

(Jackson ImmunoResearch) was used to detect antibody binding. GFP bright transfected cells = = -

_ were hve gated For 1mmunoprec1p1tanon, cells 2 days after transfection were washed with
PBS and transfered into met/cys free MEM containing 200 uCi/ml TranSlabel (ICN). After
__h the supernatants were harvested and subjected to immunoprecipitation as described

15 (Browning etal., 1995).

Cytotoxicity Assays:
Cell growth assays were carried out as prevxously described (Browning and R1bolxm,
1989). For microscopy, HT29-14 cells were seeded into 12 well plates at a density of 200,000
N _ cells/well and grown for 2 days. Human TRELL, TNF, lymphotoxin-alb2 (Browning et al.,
—emeiee 20 1996) or anti-fas (CH11, Kamaya) were added along with 80 units/ml of human interferon-g.
B After 26 h, the medium was removed which after cytokine or anti-fas treatment included _
* 'many dead cells that had detached from the plastic. The remaining cells were fixed with 80%
* ethanol and washed into PBS containing 1 mg/ml Hoescht dye. After 2 min the dye was

removed, cells were washed into PBS and examined by fluorescence microscopy.
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’3-5 day proliferation assay in the presence and absence of human interferon-g.
- Cytotoxxclty was only observed inthe presence of interferon-g.
25  °ND, not determined.
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: 87: 6378-6382; as well as U.S. Patents Nos. 5,223,409, 5,198,346, and 5,096,815.

33. M.T. Abreu-Martin, A. Vidrich, D.H. Lynch and S.R. Targan. Divergent induction of
apoptosis and IL-8 secretion in HT-29 cells in response to TNF-" and ligation of Fas
ligand. L Immunol. 155: 4147-4154, 1995.

34. K. Agematsu, T. Kobata, F.-C. Yang, T. Nakazawa, K. Fukushima, M. Kitahara, T.
Mori, K. Sugita, C. Morimoto and A. Komiyama. CD27/CD70 interaction directly
drives B ceil 1gG and IgM synthesis. Eur. J. Immunol, 25:2825-2829, 1995.

35. R. Amakawa, A. Hakem, T.M. Kundig, T. Matsuyama, J.J.L. Simard, E. Timms, A.
~ Wakeham, H.-W. Mittruecker, H. Griesser, H. Takimoto, R. Schmits, A. Shahinian,
" P.S. Ohashi, J.M. Penninger and T.W. Mak. Impaired negative selection of T cells in
Hodgkin=s disease antigen CD30-deficient mice. Cell 84: 551-562, 1996.

36. J.-L.Bodmer, K. Burens, P. Schneider, K. Hofmann, V. Steiner, M. Thome, T.

- Bornand, M. Hahne, M. Schroeter, K. Becker, A. Wilson, L.E. French, J.L. Browmng,
H.R. MacDonald, and J. Tschopp. TRAMP, a novel apoptosis-mediating receptor with
sequence homology to tumor necrosis factor receptor 1 and fas (apo-1/CD95).

Immunity 6: 79-88, 1997.

37. J. Brojatsch, J. Naughton; MM. Rolls, K. Zingler and J.A.T. Young. Carl, a TNFR-
- related protein is a cellular receptor for cytopathic avian lleukosxs-sarcoma viruses and
_______medtates apoptosis. Cell 87: 845-855 1996.

38, JL.Browning, M.J. Androlemcz and C.F. Ware. Lymphotoxm and an associated 33-
kDa glycoprotein are expresed on the surface of an activated human T cell hybridoma.

L Immunol. 147: 1230-7, 1991.
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(i x) TELECOMMUNI CATI ON | NFORMATI ON: (A) TELEPHONE: (617)

(xi) SEQJENCE:%‘;.%@P? clef: W"B‘“’REP and characterization of soluBle ecom |
40,
41

42.

43,

45.
46.
47.
48.
49,

50.

trimeric complexes of human lymphotoxms alpha and beta. L_BmL_Chm 271

~-8618-26,1996. | B —

JE. Castro, .A. Listman, B.A. jacobsoh, Y. Wang, P.A. Lopez, S. Ju, P.W: Finn and o

D.L. Perkins. Fas Modulation of; apoptos:s dunng negative selecnon of thymocytes. -

Immunity 5: 617-627, 1996.

C.-Y.A. Chen and A.-B. Shyu. AU-rich elements: charactenmtxon and i 1mportance in
mRNA degradation. Imnds_mmgl,_s_u 20: 465-470, 1995. _ .

Y. Chicheportiche, C. Ody and P. Vassalli. Identification in mouse macrdphéges ofa
new 4 kb mRNA present in hematopoietic tissue which shares a short nucleotide

sequence with erythropoietin mRNA. Bm_qhxm._&mplms._kgs_ﬂqmm, 209: 1076- |
1081, 1995.

CAM. Clnnnaxyan, K. O—-Rourke G-L. Yu, R:H. Lyons, M. Garg, D R. Duan, L. Xmg,

R. Gentz, J. Ni and V.M. Dixit. Signal transduction by DR3 a death-domam-contaxmng

~ receptor related to TNFR-1 and CD95. S_Q]gnc_: 274: 990—992 1996.

P. DeTogni et al. Abnormal development of peripheral lymphmd organs in mice
deficient i in lymphotoxin. Science 264: 703-7, 1994.

M.A. DeBenedette, N.R. Chu, K.E. Pollok, J. Hurta_ko, W.F. Wade, B.S. Kwon and
T.H.Watts. Role of 4-1BB ligand in costimulation of T lymphocyte growth and its

- upregulation on M12 B lymphomas by cAMP. I Exp. Med. 181: 985-992, 1995.

M. Degh—Espostx T. Davis-Smith, W.S. Din, PJ. ‘Smolak, R.G. Goodwm and C.A.
Smith. Activation of the lymphotoxm—ﬂ receptor by cross-linking induces chemokme
productmn and growth arrest in A375 melanoma cells UmmymL 158: 1756-1762,
1997. - _ . .

T.M. Foy, A. Aruffo, J. Bajorath, J.E. Buhlmann andRJ Noelle. Immune regulatlon

bY CD40 and its hgand 8P39 Ann..R:L.Immlan 14:591-617; 1996.

H. J Gruss, N Bmam, D.E. Wﬂhams, R. J Anmtage C A Sxmth and R.G. Goodwm.
Pleiotropic effects of the CD30 ligand on CD30-expressmg cells and lymphoma cell
lines. Blood 83:2045-56, 1994

679-3583 : (B). TELEFAX: (617) 679-2838 - (2) .1 NFORVATI ON
FOR SEQ | D WO 98/05783 (i) SEQUENCE CHARACTERI STI Cs: " PCT/US97/13945

(A) LENGTH 1168 base pairs (B) TYPE: nucleic dcid (O
STRANDEDNESS: doubl e (D) TOPOLOGY: |i.near (ii1) MOLECULE TYPE:
cDNA - WD 98/ 05783 -42. :

PCT/ USQ7/ 13945 -45 -

(iii) HYPOTHETICAL: NO (|v ANTI-SENSE NO (vi) O?IGINAL
SOURCE: teL n: AN
SORCE. 39, JL. Brownitdk fithd P R Yo, & % Yo 2. X

H.J. Gruss andS K. Dower ‘Tumor necrosis factor ligand superfanuly involvementin

the pathology of malignant lymphomas. Blgod 85:3378-404, 1995.

J. Kitson, T. Raven, Y. -P Jxang, D.V. Goeddel KM. Giles, K. 1. "Pun, C.J. Grinham, -
R.Brown and S.N. Farrow. A death domain-containing receptor that mediates
apoptosis. Nature 384: 372-375, 1996.
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G GIG CTG AGC CTG G&C CTG &CG CTG GCC TGC CIT G&C CTC CTG CTIG 46
Val Leu Ser Iwggfﬂ)mgeu Al a Leu Ala Cys Leu Gy Leu Leu Leu  PCT/US93/13945
5 15 GIC GIG GIC AGC CTG GGG AGC -
TGG GCA ACG CTG TCT GCC CAG GAG CCT 94 VaI Val Val Ser Leu Gy Ser’
Trp Ala Thr Leu Ser Ala G n GQu Pro ' 20
25 - 30 TCT CAG GAG GAG CTG ACA GCA GAG GAC CGC CGG GAG
-~ CCC CCT GAA CTG 142 SeanGuGuLeuThr Ala Gu Asp Arg Arg
AQu Pro Pro Qu_ Leu

45  AAT Bbc BAGLaGA- @«@a@mﬂ&@@@e’f@!’r r@?@%ﬁﬂ?%&@ﬁ@%%
190 Asn Pr o igtbridomas Giediatéd bySbe CD39 cxtaplasmic Jamain;ip apsesiation
50 - necrosiSfactor receptor-associated fadbérs. J. EXPrMedr 833663674, @QMAGA AGT

GCT. CCT AAA GCC CGG AAG GCG CGG CcCTt 238 Leu Val Arg Pro Arg Arg

Ser- Ala Pr 052—.)’ SRE Mot nieyy?, WS@W&ﬁbrfBﬂ Lum and P.GSSpear. Herpes sitiplex virugel—

[ gié,e@ﬁ& d¥y'a dével fRmtfer Ifﬁéme@%gaﬁf%ﬁ Coell 87:
52336 Arg Argﬁ AaHlsaTyr Gu VaI Hs Pro Arg ra nyGn S
: S GAT G

G ST A TR S,

100

CET 16 oo MRS e oo el MBE i g 1

Ser Pro Leu. Ar glnipetionof apop ogs By Ano-H gnd anew member OF NECTOSiS TACtoT _
120 cytoking £8nily. 6GTC ATC AGG GCT G&G CTC TAC TAC CTG °

TAC TGT CAG GIG - 430 Qu Phe Thr Val Ile Arg Ala Gy Leu Tyr Tyr Leu
‘Tyr Cys d n5¥al C.A. Smith, T. Fafr&)and R.G. Goodwin. The TN receptor superfamily of celiplar
WO 98/ 05783 and viral proteins: activation, costimulation, and death. Cell P6T939867,/199945

56. G.L.Smith. Virus strategies for e evasmn of the host response to mfectmn Izgnds_m
Microbiol, 3: 81-88, 1994. o

57. E.Strueber and W. Strober. The T cell-B cell interaction via OX40-OX40L is necessary
for the T cell independent humoral immune response. I Exp. Med, 183: 979-989,
1996.

58. H.-K. Sytwu, R.S. Liblau and H.O. McDevm‘. The roles of Fas/Apo-l (CD95) and TNF
in antigen-induced programmed cell death in T cell receptor trangemc mice. Immumu
5: 17-30, 1996.

59. P. Vassalli. The pathophysmlogy of tumor necrosis factors. Annhm.]mmnngl. 10:
411-452, 1992. L L

60. L.Zheng, G. Fisher, REE. Miller, J. Peschon, D.'Hi"Lgrnch and M.J, Lenardo. Induction
of apoptosis in mature T cells by tumour necrosis factor. Nature 377: 348-351, 1995.
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'-46 - CAC TTT GAT'GAG GGA AAG GCT GIC TAC CTG AAG CTG GAC TTG CTG GTG
. 478 H s Phew%sgomgi u Gy Lys Ala Val Tyr Leu Lys Leu Asp Leu. Leu Val 145

150

783155 AAC GGT GIG CTG GCC CTG CGC-TGC CTG REVUSSAAINTC TCA -

GCC ACA GCA 526 Asn Ay Val Leu Ala Leu Arg- Cys Leu Gu du Phe Ser
Ala Thr Ala 160 165 170 175
GCA AGC TCT CCT GGG CCC CAG CTC CGTI' TTG TGC CAG GIG TCT GGG CTG 574 Al a

Ser Ser. Pro Ay Pro Gn Leu Arg Leu Cys @ n Val Ser Ay Leu

180 185

190- TTG CCG CTG CGG CCA GGG TCT TCC

CTT GGG ATC CGC ACC CTC CCC TGG - 622 Le##Pro Leu Arg Pro Gy Ser Ser Leu

Arg Ile Arg Thr Leu Pro Trp

195 200

205 GCT CAT CTT AAG GCT GCC CCC TTC SHqueR€E nid€ingl T GGA CTC TTT CAA
670 Ala Hs Leu Lys Ala Ala Pro Phe Leu Thr Tyr Phe Gy Leu Phe Gn

210 215

220 GIT CAC TGAGGGGCCT TGCTCTCCCA®

GATTCCTTAA ACTFESOCICINRFOANGIAG 726 Val His 225 CATCACCACA
CCTCCCTACC CCACCCCCAC TCCTCCACCC CCTCGCTGCT CCTTGGTCCA 786 GICCTGICTC
TCCTCAAAGG CAGCGAGAEELTANTT CACATERRTTOBT Y& CACAGACGTA 846 TCCTTGCTCT -
TCTTAACATC CCATCCCACC ACAACTRFREBINGCTEREEAG: CTCCCAAAGC 906  CCCTACTTAT
CCCTGACTCC CCCACCCACT CACCCGACCA CGTGTTTATT GACTTTGTGC 966  ACCAGGCACT
GAGATGGGCT. GGACGE TG FELB QRN RYEEOMCAGEROR TREQRRAEST AACTYR REWATED WYSANBTTCCC
AACTGTGAGG GGGAAGAGCT "GGGGACAAGC TCCTCCCTGG ATCCCTGTGG 1086  ATTTTGAAAA
GATACTATTT TTARFATERIEFGEASROURNCERETFAAATGG ATATTAAAGA 1146  GAATAAATCA

TGATTTCTCT - TC

1168

(1v) CORRESPONDENCE ADDRESS :
{A) ADDRESSEE: BIOGEN, INC.
{B) STREET: 14 CAMBRIDGE CENTER
{C) CITY: CAMBRIDGE ' ' '
(D} STATE: MA
(E). COUNTRY: US
(F) 2IP: 02142

(v) COMPUTER READABLE FORM:
{(A) MEDIUM TYPE: Floppy disk '
{(B) COMPUTER: IBM PC compatible
" {C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.30

(vi) CURRENT APPLICATION DATA: :
(A) APPLICATION NUMBER: not yet assigned
(B) FILING DATE: 07-May-1997
(C) CLASSIFICATION:

{viii) ATTORNEY/AGENT INFORMATION:
(R) NAME: FLYNN, KERRY A.
(B) REGISTRATION NUMBER: 33,693
(C) REFERENCE/DOCKET NUMBER: A003 PCT

{ix) TELECOMMUNICATION INFORMATION:
(A) TELEPHONE: (617) 679-3583
(B} TELEFAX: (617) 679-2838

{2). INFORMATION FOR SEQ ID NO:1:

(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 1168 base pairs
(B) TYPE: nucleic acid.
{C) STRANDEDNESS: double _
" (D) TOPOLOGY: linear B

(ii) MOLECULE TYPE: CDNA

* SUBSTITUTE SHEET (RULE 26)



Eig II_EE?HNATI Ogl FOR SEQ | 5) NGO 2: - (i) SEQUENCE CHARACTERI STI CS:

(A). LENGTH: 0 aci S (B) TYPE: ami no aci

(D) TOPOLOGY! ' (i) MOLECULE TYPE: protein - Qam@%”}”"s :
SEQUENCE DESCRIPTION SEQ I D NO 2: WD 98/ 05783 ’

PCT/ US97/ 13945 -47 - Val Leu Ser
Leu Gy Leu Ala Leu Ala Cys.Leu Ay Leu Leu Leu Val 1 5

10 . 15 Val Val Ser Leu Ay Ser- Trp Ala Thr Leu Ser Ala G n

A u Pro Ser 20 g An Gu Qu Leu Thr Ala Qu
Asp Arg Arg Gu Pro Pro G u Leu Asn -4 40

45 Pro dn Thr Qu Qu Ser @ n Asp Val Val Pro Phe Leu Qu G n Leu 50 .
55 (iii) BUPOTUBTICALg ¥R o0 Arg Arg Ser Ala Pro Lys Gy Arg Lys Al a
Arg Pro Arg 65 70 ' 75 80
ArgAra e "Al aAe- PNEI-FRNSK3 §oval H's Pro Arg Pro Ay Gn Asp

85 90 : 95
{vi) ORIGINAL SOURCE: :

(A) ORGANISM: TNF family related protein

{(ix) FEATURE:
(A) NAME/KEY: CDS
{B) LOCATION: 2..676

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

" @ GTG CTG AGC CTG GGC CTG GCG CTG GCC TGC CTT GGC CTC CTG CTG 46
Vval Leu Ser Leu Gly Leu Ala Leu Ala Cys Leu Gly Leu Leu Leu
1 - 5 . 10 - 18

" @TC GTG GTC AGC CTG GGG AGC TGG GCA ACG CTG TCT GCC CAG GAG cer 94
val Val Val Ser Leu Gly Ser Trp Ala Thr Leu Ser Ala Gln Glu Pro :
: 20 - ' . 25 . 30

TCT CAG GAG GAG CTG ACA GCA GAG GAC CGC CGG GAG CCC C.CT GAA CTG 142
Ser Gln Glu Glu Leu Thr Ala Glu Asp Arg Arg Glu Pro Pro Glu Leu
35 - ' 40 45

AAT CCC CAG ACA GAG GAA AGC CAG GAT GTG GTA CCT TTC TTG GAA CRA 190
Asn Pro Gln Thr Glu Glu Ser Gln Asp Val Val Pro Phe Leu Glu Gln
50 55 - 60

CTA GTC CGG CCT CGA AGA AGT GCT CCT AAA GGC CGG AAG GCG CGG CCT 238
Leu Val Arg Pro Arg Arg Ser Ala Pro Lys Gly Arg Lys Ala Arg Pro
65 .70 75

CGC CGA GCT ATT GCA-GCC CAT fI'A'I‘ GAG GTT CAT CCT CGG CCA GGA CAG .. 286
Arg Arg Ala Ile Ala Ala His Tyr Glu Val His Pro Arg Pro Gly Gln
80 8s. o _ %0 . _ 95

' GAT GGA GCA CAA GCA GGT GTG GAT GGG ACA GTG AGT GGC TGG GAA GAG 334
Asp Gly Ala Gln Ala Gly Val Asp Gly Thr Val Ser Gly Trxp Glu Glu
: 100 : 105 , 110

ACC AAA ATC AAC AGC TCC AGC CCT CTG CGC TAC GAC CGC CAG ATT GGG 382
Thr Lys Ile Asn Ser Ser Ser Pro Leu Arg Tyr Asp Arg Gla Ile Gly
115 120 .. 125

_.GAA_TTT ACA GTC ATC AGG GCT GGG CTC TAC TAC CTG TAC TGT CAG GTG 430

Glu. Phe Thr Val Ile Arg Ala Gly Leu Tyr Tyr Leu Tyr Cys Gln Val
130 ' : 135 A . 140 '

SUBSTITUTE SHEET (RULE26)
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Thr

Gy Ala dn Ala dy Val Asp dy Thr vVal Ser Gy Trp Au GQu ’ '
100 105 110 Lys Ile Asn Ser Ser Ser Pro Leu
Arg Tyr Aswvwgom lle Ay Qu 115 PCO/USY7/13945

125 Phe Thr Val Ile Arg Ala Gy Leu Tyr Tyr Leu Tyr Cys G n Val H's

130 135 ' 140 Phe Asp Qu Ay Lys Ala Val Tyr’
Leu Lys Leu Asp Leu Leu Val Asn 145 150 155
160 dy Val Leu Ala Leu Arg Cys Leu u Gu Phe Ser Ala Thr Ala Al a

165 170 _ 175 Ser Ser Pro Gy Pro G n Leu Arg
Leu Cys A n Val Ser Ay Leu Leu -46-180 185

190 Pro Leu Arg Pro Ay Ser Ser Leu Arg Ile Arg Thr Leu Pro Trp Al a

195 cac TrT ca?d8he e aa aer arc TAd(Sre KAS r8lidd) $rdcdcAbws Pro Phgg Leu

Thr Tyr Phesi@ pnd @ldpRii& 6Ly 1Yalala vaR19r Leu Lys Leu Asp L&d Leu Val :
220 H's 225 & | NFORVATI ON HI¥s SEQ TD NO-38 155~ (i) SEQUENCE "~

CHARACTERI STI CS: (A) LENGTH:" 1373 base pairs (B) TYPE:
nucl ei ¢ acizhc GET GTCWE®PBLOTTBEC TGC CTG GAA GAA TTC TCA GCC ACA GCA 526 .-
PCT/ US97/ 13%45G1ly Val Leu Ala Leu Arg Cys-Leu GluGlu Phe Ser Ala Thr Ala
160 165 . 170 175
GCA AGC TCT CCT GGG CCC CAG CTC CGT TTG TGC CAG GTG TCT GGG CIG 574
Ala Ser Ser Pro Gly Pro Gln Leu Arg Leu Cys Gln Val Ser Gly Leu
TTG CCG CTG CGG CCA GGG-_ TCT TCC CIT CGG ATC CGC ACC CTC CCC TGG '_ 622
Leu Pro Leu Arg Pro Gly Ser Ser Leu Arg Ile Arg Thr Leu Pro Trp :
1985 200 : 205
GCT CAT CTT AAG GCT GCC CCC TTC CTA ACC TAC TTT GGA CTC TTT CAA 670
___hAla His Leu Lys Ala Ala Pro Phe Leu Thr Tyr Phe Gly Leu Phe Gln
216 sl T ggp e
GTT CAC TGAGGGGCCT TGCTCTCCCA GATTCCTTAA ACTTTCCCTG GCTCCAGGAG 726
Val His
225
. CATCACCACA CCTCCCTACC CCACCCCCAC _TCCTCCKCCC CCTCGCTGCT CCTTGGTCCA 788
GTCCTGTCTC TCCTCAAAGG CAGCCAGAGC TTGTTCACAT GTTTCCATTC CACAGACGTA B46
TCCTTGCTCT TCTTAACATC CCATCCCACC ACAACTATCC ACCTCACTAG CTCCCAAAGC 906

CCCTACTTAT CCCTGACTCC CCCACCCACT "CACCCGACCA CGTGTITTATT GACTTTGTGC 966
- ACCAGGCACT GAGATGGGCT GGACCTGGTG. GCAGGAAGCC AGAGAACCTG GGACTAGGCC 1026
"AGAAGTTCCC AACTGTGAGG GGGAAGAGCT GGGGACAAGC TCCTCCCTGG ATCCCTGTGG 1086

ATTTTGAAAA GATACTATTT TTATTATTAT TGTGACAAAA TGTTAMATGG ATATTARAGA 1146

_. GAMTAAATCA TGATTICTCT TC N T

{(2) INFORMATION FOR SEQ ID NO:2:

- (i) SEQUENCE CHEARACTERISTICS:

(A) LENGTH: 225 amino acids -
" (B) TYPE: amino ac;d , : .
(D} “TOPOLOGY : -_linear e et ot e o e e et e e e e e =

( :L:I.) MOLECULE TYPE: prote:Ln

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:
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_48- (C) STRANDEDNESS: doubl e (D) TOPOLOGY: | i near

| MOLECUL HYPOTHETI CAL: NO - E:
(”) (v.)%?@%f SOURCE: (e (A) ORGANI SM TNF ggg"l‘@%@l”i@g '

protel n (i x) FEATURE: ' (A) NAME/ KEY: CDS :
LOCATION: 1..852 (xi) SEQUENCE DESCRI PTION: SEQ ID NO 3: ATG TCA
TTG TTA GAC TTT GAA ATT TCC GCC CGC CGG CTC CCC CTC CcC 48 Met Ser
Leu Lew Asp Phe u Ile Ser Ala Arg Arg Leu Pro Leu Pro 1 5
10 15 CGA TCC CTC GGG TCC CGG GAT GGG GGG CGCG GIG AGG CAG
GCA CAG CCC 96 Arg Ser Leu Gy Ser Al“ﬂ‘Asp Gy Gy Ala val Arg Gn
Aladn Pro ' 20 25 L 30 CcCC
GCC CCC ATG GCC GCC CGI CGG AGC CAG AGG CGG AGG GGG CGC CGG 144 Pro
Ala Pro Met Aad Pew Sarglenr GLedeudle hey MaCy §oGGly gy Apy Leu Val 35

40 1 45 GGG TAG CCG GGC ACC ICC CTG€TG GTC-@8G CTC-CCG-CFG—- -

GEC CTG G&C 192 Ay Qu Pro dy Thr Ala Leu Leu Val Pro Leu Ala Leu
Ay Leu dy Val Vaj) Ser Leu Gly Ser Trp Thr Leu Ser Ala Gln the Pre18e10G CTG

GCC TGC CTC GGC CTC CTG%TG GCC GTG GIC A&T TTG- -3940 -teu Al a Leu -

A2 O/ Lot Gy bR dieth kP, Bl Y8 S5 ad O 58ttt oo o 6

GAG CCT GCC CAG GAG GAG CTG GIG 40288 Ser Arg Ala Ser Leu Ser Ala G n

Gu Pro Ala Qz% Eiﬁ’ Tﬁr:qsllneb'l\y a.;'s .Gln Asp Va_l Val Pro Ehe..Leu. Glu Gln Leu
- 50 55 60

Val Arg Pro Arg_ Arg Ser Ala Pro Lys Gly Arg Lys Ala Arg Pro Arg
65 , 70 ' ' 75 © 80

Arg Ala Ile Ala Ala His Tyr GJ:u Val His Pro Afg Pro Gly GIn Asp
B8s - : S¢ . .. . 95

Gly Ala Gln Ala Gly Val Asp Gly Thr Val Ser Gly Trp Glu Glu Thr

100 o 105 _ 110

Lys Ile Asn Ser Ser Ser Pro Leu Arg Tyr Asp Arg Gln Ile Gly Glu
115 120 . 125

Phe Thr Val Ile Arg Ala Gly Leu Tyr Tyr Leu Tyr Cys Gln Val His
130 i35 140

Phe Asp Glu Gly Lys Ala Val Tyr Leu Lys Leu Asp Leﬁ Leu Val Asn
145 150 155 160

Gly Val Leu Ala Leu Arg Cys Leu Glu Glu Phe Ser Ala Thr Ala Ala
.1 170 175

Ser Ser Pro Gly Pro Gln Leu Arg Leu Cys Gln Val Ser Gly Leu Leu
180 . _ _ _ 185 s - is0

Pro Leu Arg Pro Gly Ser Ser Leu ArgIle Arg Thr Leu Pro Trp Ala
195 200 T e .

" His Leu Lys Ala Ala Pro Phe Leu Thr 'I'yr Phe Gly Leu 'Phe Gln Val
. 210 215 - 220

"His

225 - o

(2) INFORMATION FOR SEQ ID NO:3:

. (i) SEQUENCE CHARACTERISTICS: "
{A) LENGTH: 1373 base pairs
{B) TYPE: nucleic acid

| SHSTUESHETMMEN)



85 ' 90 95 GCA GAG GAG GAC CAG GAC CCG
TCGGAACTGAATCCCCAGACAGAAGAA 336 -Ala Gu Ju Asp.@n Asp Pro
Ser Gu Lew@dsios8b G n Thr :.du Qu 100 PCT/USI7/1398%
110 AGCCAGGATCCTGCGCCTTTCCTGAACCGACTAGTTCGGCCTCGCAGA
384 Ser G@n Asp Pro Ala Pro Phe Leu Asn Arg Leu Val Arg Pro Arg Arg

115 120 125 WO 98/ 05783 -
PCT/ US97/ 13945 -49 - AGI GCA CCT
AAA GGC CGG AAA ACA CGG GCT CGA AGA GCG ATC GCA GCC 432 Ser Ala Pro
Lys Ay Arg Lys Thr Arg Ala Arg Arg Ala I.l4g-Ala Al a 130 :

135 140 CAT TAT GAA GIT CAT CCA CGA CCT GGA CAG GAC GGA
GCG CAG GCA GGT (©) %ﬁﬁyg Ghiba¥al H's Pro Arg Pro Gy Gn Asp Gy
Ala Gn Ala Gy 145(p) ToporLoGY: linear 150 - 155

160 * GTG GAC GGG ACA GIG AGT GGC TGG GAG GAA GCC AGA ATC AAC AGC TCC
528 Val Asp Gyl,‘_ltho]\_;@&mSenp@ Yeoiap G u GQu Ala Arg I1le Asn Ser Ser

165 : . 175 AGC CCT CTG CCC TAC AAC CGC .
CAG ATC GGG GQ&ITWT&EGT@IAC&OCGG 576 Ser Pro Leu Arg Tyr Asn Arg
Anlle dy Gu Phe Ile Val Thr Arg . - 180 185

190 CCT GGG CTGTASTIAENSEGNDAC TGT CAG GIG CAC TTT GAT GAG GGG AAG
624 Ala Ay Leu Tyr Tyr Leu Tyr Cys @ n Val H's Phe Asp Au Ay Lys

195 (vi) ORP@WNAL.SOURCE: 205 GCT GIC TAC CTG AAG CTG GAC
TTG CTG GIG GAT GGT (BTGREMIMECTHET Eamily relgred protein

(ix) FEATURE:

(A) NAME/KEY: CDS
(B) LOCATION: 1..852

(xi) SEQUENCE 'DESCRIPTION: SEQ ID NO:3:

ATG TCA TTG TTA GAC TTT GAA ATT TCC GCC CGC CGG CTC CCC CTIC CCC 4;3
Met Ser Leu Leu Asp Phe Glu Ile Ser Ala Arg Arg Leu Pro Leu Pro
1 . 5 10 15
CGA TCC CTC GGG TCC CGG GAT GGG GGG GCGE GTG AGG CAG GCA CAG ccc 96
Arg Ser Leu Gly Ser Arg Asp Gly Gly Ala Val Arg Gln Ala Gln Pro
. : 20 : 25 30
CCC GCC CCC ATG GCC GCC CGT CGG AGC CAG AGG CGG AGG GGG CGC CGG 144
Pxo Ala Pro Met Ala Ala Arg Arg Ser Gln Arg Arg Arg Gly Arg Arg
- 38 40 45 ’
GGG GAG CCG GGC ACC GCC CTG CTG GTC CCG CTC GCG CTG GGC CTG GGC <192
Gly Glu Pro Gly Thr Ala Leu Leu Val Pro Leu Ala Leu Gly Leu Gly
50 . S5 60 :
CTG GCG CTG GCC TGC CTC GGC CTC CTG CIG GCC GTG GTC AGT TTG GGG 240
Leu Ala Leu Ala Cys Leu Gly Leu Leu Leu Ala Val Val Ser Leu Gly
65 : 70 _ - 75 _ 80
AGC CGG GCA TCG CTG.TCC GCC CAG GAG CCT GCC CAG GAG GAG CTG 6TG 288 |
Ser Arg Ala Ser Leu Ser Ala Gln Glu Pro Ala Gln Glu Glu Leu Val - Lo
85 . S0 _ 85
GCA GAG GAG GAC CAG GAC CCG TCG GAA CIG _AAT CCC CAG ACA GAAR GAA 336
_ Ala Glu Glu Asp Gln Asp Pro Ser Glu Leu Asn Pro Glan Thr Glu Glu
100 | " 108 | T q4p o
* AGC CAG GAT CCT GCG CCT TTC CTG AAC CGA CTA GT'I' CGG CCT CGC -AGA- -- - --3B4.. ... -

‘Ser Gln Asp Pro Ala Pro Phe Leu Asn Arg Leu Val Arg Pro Arg Arg
115 : 120 125
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Al a Val Tyr Leu’ ‘Lys Leu Asp Leu Leu Val Asp Gy Val Leu Ala Leu 210

215 - wo 98/0s78220 CGC TGC CTG GAG GAA TTC TCA GCC ACT PEIBISSOT3NAEST
TCC CTC GGG CCC 720 Arg Cys Leu Au GQu Phe Ser Ala Thr Ala Ala Ser
Ser Leu Ay Pro 225 230 - 235

240 CAG CTC CGC CTC TGC CAG GIG TCT G&G CTG TTG GCC CTG CGG CCA GGG
768 dn Leu Arg Leu Cys An Val Ser Ay Leu Leu Ala Leu Arg Pro Ay

245 ) 250 255 TCC TCC CTG CGG ATC CCGC ACC
CTC CCC TGG GCC CAT CTC AAG GCT GCC Etu@ Ser Ser Leu A«g Ile Arg Thr
Leu Pro Trp Ala His Leu Lys Ala Ala 260 265
270 CCC TTC CTC ACC T. eeceasny

862. Pro Phe %5 iﬁ cc?y Eg Cilgﬁle ALa2 45 e
280 TGGICT GGGCACCCCG
922" TCECCTCTGC TT GCTCCAGACC TGCCCCTCCC TCTAGAGCCT ™

2332 e TCACHE $§C€J§@%ﬁ%ﬂ SBAC T143 GREAGH GETATCTT 4s0
1707 Cch e i A A A COOCATTOTO TREACTGTAC
1162 TCTGTGGEGECA AGGATGGGTC CAGAAGACCC CACTTCAGGC ACTAAGAGEG GCTGGACCTG

1222 MR QREABEBACA GTG AGT GGC TGG GAG GAR GCC AGA ATC AAC AGC TCC 528
PCT/ US97/ 1394%a1 Asp Gly Thr Val Ser Gly Trp Glu Glu Ala Arg Ile Asn $dY Sex
: 165 170 _ 175
) Aéc CCT CTG CGC TAC AAC CGC CAG ATC GGG GAG TTT ATA GTC ACC CGG 576 d
Ser Pro Leu Arg Tyr Asn Arg Gln Ile Gly Glu Phe Ile Val Thr Arg
180 185 180 -
GCT GGG CTC TAC TAC.CTG TAC TGT CAG GTG CAC TTIT GAT GAG GGG AAG 624
Ala Gly Leu Tyr Tyr Leu Tyr Cys Gln Val His Phe Asp Glu Gly Lys
GCT GTC TAC CTG ARG CTG GAC TTG CTG GTG GAT GGT GTG CTG GCC CTG 672
Ala Val Tyr Leu Lys Leu Asp Leu Leu Val Asp Gly Val Leu Ala Leu
210 215 220 ’
CGC TGC CTG GAG GAA .TTC TCA GCC ACT GCG GCC AGT TCC CTC. GGG CCC 720
Arg Cys Leu Glu Glu Phe Ser Ala Thr Ala Ala Ser Ser Leu Gly Pro
225 230 . 235 240
CAG CTC CGC CTC TGC CAG GTG TCT GGG CTG TTG GCC CTG CGG CCA GGG . 768
" Gln Leu Arg Leu Cys Gln Val Ser Gly Leu Leu Ala Leu Arg Pro Gly
245 250 255
TCC TCC CTG CGG ATC CGC ACC CTC CCC TGGE GCC CAT CTC AAG GCT GCC ' 8l6
Ser Ser Leu Arg Ile Arg Thr Leu Pro Trp Ala His Leu Lys Ala Ala
260 265 270
CCC TTC CTC ACC TAC TTC GGA CTC TIC CAG GTT CAC TGAGGGGCCC o 862
Pro Phe Leu Thr Tyr Phe Gly Leu Phe Gln Val His
275 280 ' -
TGGTCTCCCC ACAGTCETCC CAGGCTGCCG GOTCCCCTCG ACAGCTCTCT GGGCACCCGE 922

TCCCCTCTGC CCCACCCTCA GCCGCTCTTT GCTCCAGACC TGCCCCTCCC TCTAGAGGCT 982
GCCTGGGCCT GTTCACGTCT mccm'ccc ACATAAATAC AGTATch_c# CTCTTATCTT 1042
- “jACAACTCCCC CACCGCCCAC TCTCCACCTC acmascrccc CAATCCCTGA CCCTTTGAGE 1102
' CCCCCAGTGA TCTCGACTCC CCCCTGGCCA CAGACCCC_CA GGGCATTGTG TTCACTGTAC 1162

TCTGTGGGCA AGGATGGGTC CAGAAGACCC 'CACTTCAGGC ACTAAGAGGG GCTGGACCTG 1222
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GCGGCAGGAA GCCAAAGAGA CTGGGECCTAG GCCAGGAGTT CCCAAATGTG AGGGGOGAGA 1282
. AACAAGACAA GCTCCTCCCT TGAGAATTCC CTGTGGATTT TTAAAACAGA TATTATTITT 1342

ATTATTATTGM@RRAINTG TTGATAAATG G PCT/US97/1394F7 3

(2) 1 NFORVATI ON FOR SEQ I D. NG 4: (i SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 284 am no acids (B) TYPE: am no acid

(D) TOPOLOGY: linear ' (i1) MOLECULE TYPE. protein (xi)

SEQUENCE DESCRI PTI ON: SEQ I D NG 4: Met Ser Leu Leu Asp Phe Gu Ile Ser

Ala Arg Arg Leu Pro Leu Pro . 1 5 10

15 Arg Ser Leu Ay Ser Arg Asp Ay GIySAI-a Val Arg Gn Ala @n Pro

20 25 - 30 Pro Ala Pro Met Ala Ala Arg Arg

Ser dn Arg Arg Arg Ay Arg Arg _ 35 40

45 = dy GascEassadl gcc'ﬁhneﬂdnactmmcms mmmnmcmmctem@gcdm d pis2

50 - 755" 60 TLeuAra’LeuAla Cys Leu Ay Leu
~ Leu Leu Al aAMAGMaIA wccme@cmmmnm CTGTGGATTT TTABAACAGA TATTATTTTT 1382

80 . Ser Arg Ala Ser Léu. Ser. AIaGnGuProAIaGnGuGuLeuVaI

85 ATTATTATTGOUGACARAATG TTGATARATG G5 -~ Ala A u G u Asp G n Asp P33 Ser

Gu Leu Asn Pro Gn Thr Gu Gu .- . - 100 105

110 - Ser Adn Asp Pro Ala Pro Phe Leu Asn Arg Leu Val Arg Pro Arg Arg

115 (2) INFORMADEIPN FOR SEQ ID NO:4: 175 Ser Ala Pro Lys Gy Arg Lys

Thr Arg Al a Arg Arg Ala lle Ala Aa 130 . 135

140 SEQUENCE CHARACTERISTICS: .

(A) LENGTH: 284 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear .

(ii) MOLECULE TYPE: protein

“‘xé)m§§gH§QCE DESCRIPTION: SEQ ID NO:4:

Met Ser Leu Leu' Asp Phe Glu Ile Ser Ala Arg Arg Leu Pro Leu Pro
1 5 10 15

Arg Sexr Leu Gly Ser Arg Asp Gly Gly Ala Val Arg Gln Ala Gln Pro
' 20 ' 25 30

Pro Ala Pro Met Ala Ala Arg Arg Ser Gln Arg Arg Arg Gly Arg Arg -
3s 40 45

. Gly Glu Pro Gly Thr Ala Leu Leu Val Pro Leu Ala Leu Gly Leu Gly
50 55 60

Leu Ala Leu Ala Cys Leu Gly Leu Leu Leu Ala Val Val Ser Leu Gly
L85 .......700 75 80

Ser Arg Ala Ser Leu Ser Ala Gln Glu Pro Ala Gln Glu Glu Leu Val
C.....85 . ' 90 ' ' 95

Ala Glu Glu Asp Gl_',n__}_\_s_'p_,_;?ro_ Ser Glu Leu Asn _Pro Gln Thr Glu Glu
100 . 105 110

Ser Gln Asp Prd Ala Pro Phe Leu Asn Arg Leu Val Arg Pro Arg Arg
115 - : : + 120 o T 125

Ser Ala Pro Lys Gly Arg Lys Thr Arg Ala Arg Arg Ala Ile Ala Ala
130 o 135 - . 140 '

-~--His--Tyr--Glu-Val. .Hz.s..-.Pro....Argt._Pro_--."bly..GJ.LL Asp Gly. Ala Gln Ala Gly
345 e oo i BB Qe cone s coe eew . 1BB ... ... . ... . 160

Val Asp Gly Thr Val Ser Gly Trp Glu Glu Ala Arg Ile Asn Ser Ser
165 ' 170 175
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Hs Tyr Glu Val. Hs Pro Arg Pro Gly AdnAsp Ay Ala Gn Ala Ay 145 \

1550 . 0 Val Asp Ay Thr Val Ser GI y Trp-d yc@usgﬁig“l\rg
Te Asn ser Ngowesre®O VAl ASP G 170
- WD 98/ 05783 ' _ PCT/U897/13945 .

-51 - Ser Pro Leu Arg Tyr Asn Arg Gn lle dy Qu Phe lle val Thr Arg
180 185 190 A a GI y Leu Tyr Tyr Leu Tyr Cys
Adn Val Hs Phe Asp Gu Gy Lys 195 20

205 Ala Val Tyr Leu Lys Leu Asp Leu Leu VaglAsp Gly Val Leu. AI a Leu

210 215 220" Arg Cys Leu Qu du Phe Ser
Ald Thr Ala Ala Ser Ser Leu Ay Pro 225 . 230 '

235 240 A n Leu Arg lLeu Val _Ser Leu Leu Al a
Leu Ar g Pro @ey Pro Leu Arg Tyr Asn pfggGln Ileq/Gsly G{lu 2136 Vq X‘hr IErg :
Ser Ser Leu Arg IIe Ar g“?hr Leu Pro” Trplﬁa HSsTLeu Lys” NG A

éﬁg ﬁflg Gly Leu T}§7§yr Leu 'ryr Cys %Zr? f@r Qlflgge Lfs'ﬁ EHII G-{)}rLyE?e G y Leu

G n Val 195 200 L. 1205,

255

Ala Val Tyr Leu Lys Leu Asp Leu Leu Val Asp Gly Val Leu Ala Leu
210 _ 215 220

Arg Cys Leu Glu Glu Phe Ser Ala 'l'hr Ala Ala Ser Ser Leu Gly Pro '
225 230 . 235 -240

Gln Leu Arg Leu Cys Gln Val Ser Gly Leu Leu Ala Leu Arg Pro Gly
’ ' ' 245 : 250 258

Ser Ser Leu Arg Ile Arg Thr Leu Pro Trp Ala His Leu Lys Ala Ala
260 ° 265 270

' Pro Phe Leu Thr Tyr Phe Gly Leu Phe Gln Val His
275 280
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CLAI V5 A DNA sequence enc Necrosi s Factor Related’
Li gand, sel ected fromthe Hmwi,t ,tm .(a) .a DNA
"sequence WWYe@PBR§Bbdes a pol ypepti de no acid PCT/USY7/13945

sequence as ldentified In SEQID NO4 or SEQID N02 (b) a DNA
sequence conpris{ ng agygghgpti de dequence as shown In - SEQ 1D

NGO 1 or SEQ ID N a DNA sgquence which has at | east 50%
honol ogy with thoﬂﬁ%SVH 133HS élﬁl encodi ng the pol ypeptide as shown in

SEQ I D NG & SEQ | D NO 4 - (d) a DNA sequence -encoding a -
pol ypeptide t i's at |east 50% ' honol ogous with an active
site of Tunor- Necr05| s Factor Rel ated Li gand; and

(e) 'a ‘DNA,sequ C | of SEQID .

NG 1 or S Dgﬁlgqé %{?cgﬁ%%wt %hgg?gﬁ{g%g&eal terations or

del eti ons A DNA sequence that hybridizes to at Ieast a fragment” "7
of the sequence sho R 'SE ID NO 1 or SE 3 ein

sai d frag%ent ADNAsequ%ﬁﬁm@w“ﬁﬂﬁﬂk 1 ssquenoh sopsiting stsaualy of S%ef

A reconbi nant QAR B, K@Br i sing a DNA sequence.as defined in
claim1 or 2, sal sequ nce operatively linked to an expressi on contr ol
sequence. 4 A unicellular host transformed with a DNA sequence as

Ser f e

or odud nga. T Rssauaes confyiph BBty SYED, 0. Ro. 1or S%ﬁfegﬁ%sﬁﬁémé RhA

step.of cul tur gRddinge polyseptitie)'said godigepide sondistihgdlessentially ofSEQ ID.NO.2or
SEQ. ID. NO. 4.

4. A DNA sequence that hybndxzes to at least a fragment of SEQ ID NO. 1 or SEQ. ID NO.
3, smd fragment compnsmg at least 20 consecutive bases, said DNA sequence encodmg a. -
10 polypeptide that is at least 30% homologous with an active site of TRELL.

5. A DNA sequence aécording to claim 2 wherein said sequence consists essentially of
SEQ. ID. NO. 1 or SEQ. ID. NO. 3 with conservative substitutions, alterations or.

deletions. .

6. A recombinant DNA molecule comprising a DNA sequence encoding TRELL, said

15 sequence operatively linked to an expression control sequence.
7. The molecule of claim 6 comprising SEQ. ID. NO. 1 or SEQ. ID. NO. 3.
8. A host transformed with a recombinant DNA molecule of claim6or 7.

9. - ADNA sequence encoding TRELL having the amino acid sequence of SEQ. ID: NO. 2
or SEQ.ID. NO 4.

20 10. - Amethod for producmg substannally pure TRELL compnsmg the step of cu!tunng the

umcellular host of claim 8.
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53 6. A Tunmor Necrosis Factor Related Li ?and conprising a

bi ol.ogi cal l y functi oni j‘lﬂﬁm ted fromthe

'SEQ ID.NQ 2 Jyo 98/05783 SEQ | D‘M“ﬁmmﬂ by the nethod iyﬁfm n
“77 - The Tunor Necrosis Factbr Rel'at & Ligand of c ?H .
essentially free of normally ass;gl ated ani HEET, bAS BEEN
.A sol-ubl e fragment of the Tunor Necrosis Factor Rel atef Li quACEBI aim

6, havi.ng simlar biological activity to the Ligand of c|aim 6. 9"

A pol ypept i e enEREGE epsentislly frerofnognaliy assoiated @atmeal protemsi ns 1 to 3 or
by a DNA sequence coding for a polypeptide that is at |east 40%

honpl ogous with the Tunor Necrosis Factor Rel-ated Ligand of ¢claim®6 or
produced byl he Tiet TRELBfof claith rhi BonsistingGessentiallpnoiSEQoID.MNO. DoolEQ HY NO. 4. -
anti body reactive to Tunor Necrosis Factor Rel at ed Li gand of
claim6 or its receptor conprising the step of Imunizing - . an

organi sm wi13) saA@hdmiaeeutidal cafipcsitiondomprisitigad ﬁérabewy effe¢tiveé amount of TRELL

receptor, or an antigenic fragnent thereof. A conposition

- conprising the DWansstve gngﬂt@xgqfn@d)apMupcglb’g:ceptablecamer t he host

of claim4, the Tunor Necrosis Factor ‘Rel ated Ligand of claim®é

or 7, the poI ypeptide of claim9, -the soluble fragnent of Tunor Necrosis -
Factor Rel alded LAguethodfor preventing oraediicing thi semity bbah/auditranwreidisealbs canprising

met hod of cl aim ]0. The co OSI iop.of claim1l
phar raceut i cal c@ﬁﬁ@&“ﬁ?&ﬁ"’f’-’t}ﬁ’%m ahy ePfE rﬁf%qmb°fl%;\3@ma?wgl

phar maceuti cal | Yo I dj uvants or : fillers.
13. The corrp05| ngfnﬁyfsorﬁﬁ%tb%ﬁ!v‘m?ch i s-a diagnostic corrp05| tion.
14. Use of the Tunor Necrosis Factor Related Ligand of claim®6 or -7 or-

' he.: '15.  The pharmaceutical composition of claim 13 wherein said TRELL or active fragment

thereof comprises SEQ ID.NO. 2, or SEQ ID.NO. 4, orabmlogxcally active fragment
10 - thereof.

16. A method for preventing or reducing the severity of an immune response to a tissue graft |

. comprising the step of administeriﬁg a therapeutically effective amount of a

pharmaceutical composition according to claim 13.

17. A method for stimulating the immune system comprising administering the composition
15 of claim 13.

18. A method for suppressing the immune system comprising adm1mstenng an effectxve
* amount of the pharmaceutlcal composition according to claim 13.

t

19. - Amethod for treating cancer compnsmg admxmstenng a therapeutxcally effective amount

of the pharmaceutlcal composition according to claun 13.

L...20..20. A method for identifying a receptor for TRELL compnsmg
B A provxdmg TRELL ora ﬁ'agment thereof,

b. labeling said TRELL or ﬁ-agment thereof with a detectable labél; -

-
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fragrrent of claim8 for the preparatlon of a pharnmaceutical conposition‘for °
(a) the prevention or reduction o SAvAS) n aut ol m"rune di sease:
(b) the pr WO98I08I3 or reducti on o THW& T%Age@%yng GUSITIA3Mbt -
(c) the sinmulation-.of the | nmune’ *aysterﬁFE ) tﬁéjmm\
the inmmune system or -~ . (e) the treatnent of cancﬁmlmmﬂ'

met hod f of |dent|fy| ng a.receptor for Twwy. Necrosis Fac mj”'”gm
Ugand conpri sing: (a) providing Tunor Necrosis Fact ort Rl ase

Li gand. or a fragmengg

I g

g 4.composition tb rEl’éfe@tpl‘(eceptors which bind Q)thk %@t’ckfaﬂ@ lﬁﬁéléh
Tunor Necrosis Fact or ?ate EI gand of fragmnent héer eof
with a detectable Ia‘BfELLofstepb (c) screening a conposition to detect
receptors which bind to the detectably | abel ed Tunor
Necrosis Factor Related Ugand of step (b). 16. Use of a vector
conpri si ngi.é"'-@m;m&ama@caﬁyrxeﬁvd\@sgmafﬁaqtrmm of claim 11. Rel ated Li.gand
as defined in claim6 or or encoding a fragnment as defined in

claim8 for the.preparation. of a pharmaceutical conposition for-

treating" Q%dl sg%ﬁh@& ﬁﬁfl% M R ySerlca &fa®is éﬁ%béﬁdecﬁ/ 4 DBRDSEIdcRecP.

mammal . Use of I'n said mammal ~i's a human.
18. 5 The uséroafthelgeoup cbfisistipesfei n sai d veqtor is a virus. 19. Use

of .an agent capable of interfering wth_ the binding Tunor,
Necrosis Fact of- Rel 8134Aspeenee AMRHSINESEQ JD- NQ.J %Sﬁﬁ&ﬁ&%r t he
pr epar ation of a pharnmaceutical conposition for induci ng cell death.
b. - aDNA sequence that hybridizes to the DNA defined in a. and coding on
expressmn for a polypeptlde that is at least 40% homologous with the TRELL of

claJm 12.

10 23 Ana;mbody oreparatlon thatis reactive to TRELL or it_s i'eceptor or biologically active
fragments thereof.
24.  The antibody preparétion of claim 23 comprising monoclonal antibodies.

25. - A method for producing an antibody preparation reactive to TRELL or its receptor
15 oomprising the step of immunizing an organism with TRELL or its receptor, or an

_.antigenic fragment thereof.

26. - - An antisense nucleic acid against TRELL comprising a nucleic acid sequence hybridizing
.. toatléast a portion of SEQ. ID. NO. 1 or SEQ. ID.NO. 3, *

27. A phamaceoticél‘ composition comj:rising an 'antibody preparation according to claim 24.

20 28. A method of expressmg a gene ina mammahan cell compnsmg

a. . mtroducmg agene encodmg TRELL mto a cell

b. allowing said cell to live under conditions such that said gene is expressed in said

mammal.
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20. The use of claim 19 further corfpri sing the use of

interferon-[err].

21. - Use @Qfoadhsagient capable of interfering with the associpetriuserpsiseen \__
Necrosis Factor Related Ligand of claim6 e—7-and its H

Tunor

receptor for the
the treatment the

response involving a signaling
Factor. Rel ated Ligand and its repepto

wherein said¥-i
23. A net hod for .

P0G hfSainetiid s ?%lna"%*ﬁf"gg%%f&“i%?S%‘%%Z‘*%@“Sﬁ@é%%%&%?mfﬂgma
enH%ﬂEB&ng’:TDREEHand 24. Use of the mammalian cell

conpri sing

l1to3into a
of ‘claim23 for the preparatlon of a .

for gene t her apy,

5

32.

33,

10

15

30.

31

34.

35.

The use

methadqf dreating A disoirss ralat Ffiﬁ’ TRELL m

~ expressing said gene in saxd ‘mammalian cell.

The method of claim 29 wherein the mammal is a human.

The method of claim 29 whercin said vector is a virus.

A method of mducmg cell death comprising the administration of an agent capable of

| mterfenng w1th the bmdmg of TRELL to a receptor.

preparation of a pharmaceutical osition for
suppre'?ﬁl on or alterati oa ﬁ
way between Tuno

i o

f cIa|m21
ocar ci noma cell s.

phar maceuti cal conposition

- The method of claim 32 further cbmprising the administration of intefereon—'y.

A method of treating, suppressing or a]térih_g an immune response involving a signalling

pathway between TRELL and its receptor, said method comprising the step of . -

adrhinistering_ an effective amount of an agent capable of interfering with the association

“between TRELL and its receptor.

The method of claim 35 wherein said immune response involves human adenocarcinoma

cells.'. o

THIS SHEET HAS BEEN |

- REPLACED-—~~

SlIBSHTllTE SIIEH (ﬂlllE 23)

ect Has Been. Reflaced

\\\l\l\\ (L



