; FGHI JKe3eb~~| X6Tb1U$14 Novenber 2002 WO 99/ 58559 PCT/ US%%/%@%E’E%\%66*

FACTORS AFFECTI NG TUMOR NECRMJMWW'MQECEPTO? RELEASI VI TY
' CROSS- REF RELATED Thi s application

priority Evgﬁy% -gof U. S. applicatieaes+ 091 081,385, 5 filed Ma é@(’?%fg)g%

pendi ng. For purposes of prosecution in the US., the priority application
i's hereby incorporated herein by reference in its entirety. FIELD OF THE

| NVENTI ON Thi s inv ET‘H??

transducti on bet vvegﬁ 10 csr'e Fg&@ ”aé CIWIBE %%éﬂgnyfﬁ'gﬁlr&ar g%gﬁt or Mor e
specifically, it relates to enRﬂhEASlN&ENZVN@ACMMT\ﬁI eaves and reI eases
the receptor for TNF found on the cell surface, and the consequent

bi ol ogi cal effects. Certain enbodiments of this invention are conpositions
that affect such emy?ﬁi@ésﬁﬁ& URENFﬁﬁ&ﬁEKARP lPﬁ'Eﬂ ,(S di canents for
di sease treatnent. RBAEKGR 2 T N play a

. central role in the conmunication betvveen cells. Secretl on of a cyt oki ne

from one ceI | in Tﬁ&p@ﬁ‘i@tbﬂ claimsi the | piigrita henefitoefdd. Sarappdicatiem 0948 1,38%

under go ol.ogj.cal r nse - s ch z ti i on

di f f eren?i at F%L r apé%? B?'g&'ﬁst FPESﬁ&S’%{eﬁ@gP ct?lﬁgp?n ﬁb‘ﬁbp}u‘é E‘h%PBPB%!. cal
events can %pnaéttdie@q@ewtnc@mdfatau Heréindy refereE i RS ehfitetpse from the
first cell, but also by binding to receptors on the second cell, which

medi at es the subsequent response. The invention described in th| s patent
application provides new conpou f nal transduction from
tunor necrosis 25 factor. The cl?l%i'p akﬁié‘?ﬁ{/ﬂ\ﬁ-lébg necrosis factor (TNF
or TNF-a) is structurally related to | hot oxin gLT or TNF-p). They have
abolut 40 percent '%hﬁﬁbleaéonl rgletﬁsmrai |tbgfedcuo sigRai trapsaacticpolzetaeen

1987) . These t aki n are e l,eased tes .and nat yr al
11 er a8 S Y0 R REpRhet: M8 StreTsaLaLinee P A Fos
play a rol e ddfivity A ievesYarfé|d58Y H0d PShembr @YQ‘NFfou-Hﬂeoﬁ‘ﬂ‘?e%é{I@ ta6s,
cause a broad spectrum of effects both in vitro and in vivo, iInc Ing: (1)

vascul ar t hranebibei consadueniriiologisal effects. Certpin embadineentsraf tiisiinyention aret i on
of macrophages_and. neu phid s; (iv) | euk V), apoptosi.s;, an Vi)
shock. TNF %‘3 %oe%ﬁ’ 3%@ @ﬁﬁﬁe&{’ twqmﬁgﬁ@t@ 'f*' épéegw&teat"éQUS%‘glé?di ng
various for rReditaf@itLfor diddalbitidatmemsori asi s, endot oxi ¢ shock, sepsis,

aut oi mune di seases, infections, obesity, and cachexia. TNF appears to play
arole ith the three factors contrlbutlng to body weight control: intake,
expenditure, and storage of r m@esfty 17: S98- S101,
1993). In septicemn a, increm& } + S appear to raise
TNF levels (Beutler et al. Science 229:869-871, 1985). Attenpts have been
made to alter theC)dG&lﬂQ@ playa adicentsale role i ctaei @gmmmpamrerbeweten THlts.

i nhi bitors, th,. va dparees of SUGPess, For anpl.e . 1 nhi bitor
dexanabi nol %\é‘%@ '% &88&90 P SA65¢ ‘fNﬁesrPé)&SSt daésft'f@ét’% cfﬁ‘ 98P Nng
traymatic brajjfcdrti BEY t@shﬁt’c’d@fﬁo &n %pprdpné\ﬂéu'bfdl@%'éél réSpdt 70) kit )as

Sonme inprovenent in Crohn's disease was forded treatnent with anti-TNF
anti bodi2@s (stisulation, edifigrentiaion, of. apoptosis. 27H 1:34By50the$&9d) thaduimportaiit and
LT nedi ate their. boIo cal ct.i itie bi.ndi n ecifically to t

i stinct gl OpRSELE B nfenced it aih Py FitiBLcuiineyelepsertiom,
size, known g f?ﬁ%eﬁ!nﬂuPZI@oWFblﬁde%l?@é‘édtéﬂ&' on theT9806H@céI?Qﬁlﬁbﬁrn§e<§iE&rse 28
percent am no acid sequence honology in their extracellular domains) which
are conpos edhefsuhsequeebe@snamgecy%mmmentlomhdesglb@ds in( s t patent application
Goeddel ) Irmunog Toda 13:151- 33 é r? V\ﬁ q r cep ors tack

si gni fi cant RIBYQERJE &medﬁ ot piecting,siona rPU(?‘?;Hc ‘?Ws UrOi NEEIeSiS: e
25 di ff egentsabfayr acel l ul ar responses to receptor acti vatl on. I n accordance
with the dlf?erent activities of TNF and LT, nost human cells express | ow

| evel s of both TNFhe enggiting sknabouas 2{Ud0dr trmcidszﬁomdeWNGr orpdiNEea) | is

(Brockhaus et al., Proc. Nat|. Acad. ScL USA 87:3927-3939, 1990)
Expr essi on cﬁ“UFNFaH!éé%'BfQS#@ bimnhetaxin abiesi NERY nidiey trm@baubém@erg@mcan

i.ep'oBEI yeacarafehgcl Betends oSy Q4T 1l R Sor RS, RRIET eetlse

cytokines are released by macrophages, monocytes and natural killer cells and

TR —'
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(IL-1 ), interferon-ganma (I FN-y) and IL-2 (Gatanaga et al. | mrunol
138:1-10, et al. Placenta 15:819-835, 1994). It h
t hat -corrpléggalsrs)%yhurran TNF bound to its receptor are interna |zg% ?r omthe

cell menbrane, and then the receptor is either degraded or recycled 5
(Arm tage, Cun: Opin. Immunol. 6:407-413, 1994). It has been proposed that

T racer u R 2 e e R daR ot BB BhedtRs ThESueibhPrinen pause
or that affegfthrbge frufh of ciffe@ts BN fiAT vigwaaRd &nPaveninclidihd:C aty wisculdP
951 31544, WO 951 33051, WD 96101642, and EP 568 925. TNF bi ndi ng prot eins

{ TNF- BP) havtbrqmb@srsmdttwm@dn@@roslse«w)tlaﬂamwlm|(m) activationeefumagraphagese

cven cer t ai 1AL BRgP AR IEEL o) BbBbiotiah pr) b dHbek, ERE 7% Baeda”

hi gh serum Laxgkmted v:f hFaBParTémﬁ Hi?.é%é”s‘féte'%aih%hm@“ vBHblS 'f@rfi'nzsz of sancer,

characterize and cl oned (Gatanaga et al oki'ne Res.
1990a; ~5 Caarthritisa psoriasis, elﬁrdotoxrcb\leahockAsapsrsScautd)jsmme Bitseias®s 3 AnfetHOD) .

Human TNF- BP consi sts, of 30 kDa 40 kDa rot I ch e |dent cal to
the Nt er m ndlbRr & (EHPXEoms HE 3PPESE dRdPIFYS erkeler & dhe oftise  faciors

respectivel y, c{n'tﬁbﬁﬁ{?efg bBBYng @ﬁéc&ﬁ@or 'ﬁﬁﬁﬂéSeQ%g%]qltu%CQn@rs%@bB fhé‘r‘(@rppeen

suggested for use treat ndot oxi ¢ ock

151: 1548- 156RotiWeiR Jot. THeObesitie $EBI&RE108ch#983ns posseqticeniia; ihbreased
productron of secreted proteins resenbling nenbrane bound receptors One

i nvol ves!0t raﬁ‘fgoé@F'Bqun‘?@m@PPeﬁ r?e&ﬂ%lt? egise Y evels (Beeklen gt t$an§ﬁi§-‘ﬂ6?ane
and cytopl a n not her invol ves proteolytic cleavage of the :
I nt act rrenb?%ﬂnggség%zgt Z?%é\) foll owed by shedding of the cl eaved receptor

fromthe cell. Th@ttaﬂbtsblhawe‘ besn ohadd o altdr tHe pdrsé F-aRdideas® by areiay the be
generated from mRNA s | Ci nﬁq since only full length receptor nRNA has been

det ect ed i n Ratiead V‘ﬂ@l FI iphlkitors Withvandpg dagrges of §99§e§$ For example, the

Car boxyl -ter J pe u N

I ndi cat es thmﬁgmg eavadg}%as%rgp ﬁ'{brrrafgptk Ea’%tég? rb@{e\%ﬂgﬁ r gc}uiij;g"& Hﬁe%i%ﬁ E@e%l
173 (Gulisberfgliewingl trabvfatic) bréial injur&l @8hoh8mBOat- f&lZJ NeRRImnAMm. T?IE‘HGQEWQ
reports that a specific netalloprotease inhibitor, TNF-ac proteas

i nhi bi tor (TIRS7). Sop Impravemertdni GiPlY's isease: Wassatiorded Sy 'rrﬁatmelotovrsme
et al. -3 i PREMBoar Nt e8> Bor. U, Immun. 27:1743-50, 1997),

Human TNF and LT mediate their biological activities by binding
specifically to two distinct glycoprotein plasma membrane receptors (55 kDa and
20 75 kDa in size, known as p55 and p75 TNF-R, respectively). The two receptors
share 28 percent amino acid sequence homology in their extracellular domains,
which are composed of four repeating cysteine-rich regions (Tartaglia and
Goeddel, /mmunol. Today 13:151-153, 1992). However, the receptors lack
significant sequence homology in their intracellular domains, and mediate
25 different intracellular responses to receptor activation. In accordance with the
different activities of TNF and LT, most human cells express low levels of both
TNF receptors: about 2,000 to 10,000 receprors per cell (Brockhaus et al., Proc.
Natl. Acad. Sci. USA 87:3127-3131, 1990).
Expression of TNF receptors on both lymphoid and non-lymphoid cells
30 can be influenced experimentally by many different agents, such as bacterial

lipopolysaccharide (LPS), phorbol myristate acetate (PMA; a protein kinase C
—_—2



PCTNS99/ 10793 J. Exp. Med. 181:1205-1210, 1995; Ml berglfﬁo%nr%% ek-20bsmMunol .
155:5198- 5205, 1995). ‘The processing of pro-TNF on the ce rane to

rel €ase the T i gand appears to be dependent on a nmatrix t ease
like enzyRM@ P g@#l ng et al. Nature 370:555-557, 1994). This i /G ?g{r%gly
structurally related ¢ s matrix-degradi ng enzymes that play a ITB.J or role |n
ti ssue renodeling and repair associated with devel opnent and i nfl amrmati on

eneymos have DRt inriufi-L QTSRS ik psdromt N i 8412 aidnas all

tertiary Stcaﬁt/mneuf%lgneé*1cwtwg1 | RuFet RePLcRAlL NG B85 60 ER has
657536A1, WAl lach et al. suggest that it would be possible to obtain an

enzyne t hatbedresivasn that dingieresk b hiian ENE hiooindidp ifsi mdep’g)rarenmmﬂzéd)r m

f th t t hat t cl by,th e, put still ds t

The. only pripBiie Gollmambians, RBdceR b ©oapi g dearaded ob forisies anes
. for cells t@@bmt%ﬁge‘?fuﬁo gﬁw"%ﬁﬁﬁn&r %t:ﬂ?ﬁ&:?"’iggi)t Mt hak Béen'i",\’chfngBEthQ te to

.obtain an e atcording to this schene, t'hen t'he enzyne presurnabl y

conpri se a TNFhreeastos pativityngart bgimodulates psihg peptipes ﬂmitblmlrdmellmaﬂy to
descri be a t¥| prot ease that was actuall ilgObt ained. In a 'prew ous patent
nthe

applicatio nrqqeet% & ewhichehindsty Fhﬁ ARd | Rindingrsitesrer that) aftest irseemter

gfgg\%gg) bo?ﬁ*%ﬁ%ﬁﬁ% eéj? péﬁﬁf&fﬁé HJS"%P a@%ﬁsﬁg d convg}éﬁﬁt

source i s tWogelmme madlﬂmses gqslls that have been stinulated wth
phorbol nyristate acet at e (PMA). The enz%/me activity was given the nane
TRRE (TNF recept bNF rtan@lagumgteém&{{mf -Bithhayehbeentidentified atretevated lewaleined

an i nact | vetPoreh el Vil B yEue AR oAt B el SRR ho e
stinul at i onpatint&Vante even fdéﬁam hesfthy irkividgsls OHumMe Brairs ahaaévafnaﬁ tafResl ng
begins very quickly (~5 mn) with maxi nal shedding within 30 mn. TRRE is

specific foproplnéecrmpgtm ) lewe@ o T NEFHBRY & heseimplassirsohaye Gego, purifiadh 1 or

CoL b TSRO LB, e e, 28

pat hol off caGagdial 0., Plod. SN&R Aeat! i eus;q 8}ig718n -8784ar 13d0b) OHuré Or S
that would allow receptor shedding to be - 14 Novenber 2002 V\D 991S8SS9

PCT/ U599/ | OTNB-Bid ciansistsl of t3bekayandh A0 kipa mgtemﬁewiwcghare identisaltot thenNf r om
TNF at a di wriial Se'ﬁr%’ceﬁ&l’%%a%s EF'EsB“Q’n'%J\E%Q\f NF receptors, respectively (US

Patent No. 5,395,760, EP 418,014). Such proteins have been suggested for use
in treating endotoxic shock. Mohler et al. J. Immunol. 151:1548-1561, 1993

20 There are several mechanisms possible for the production of secreted
proteins resembling membrane bound receptors. One involves translation from
alternatively spliced mRNAs lacking transmembrane and cytoplasmic regions.
Another involves proteolytic cleavage of the intact membrane receptors, followed
by shedding of the cleaved receptor from the cell. The soluble form of p55 and

25 p75 TNF-R do not appear to be generated from mRNA splicing, since only full
length receptor mRNA has been detected in human cells in vitro (Gatanaga et
al., 1891). Carboxyl-terminal sequencing and mutation studies on human p55
TNF-R indicates that a cleavage site may exist between residues Asn 172 and
Val 173 (Gullberg et al. Eur. J. Cell. Biol. 58:307-312, 1992).

30 There are reports that a specific metalloprotease inhibitor, TNF-o. protease

inhibitor (TAPI) blocks the'shedding of soluble p75 and p55 TNF-R (Crowe et al.
—_—3—



and rel ease of TNF receptors fromthe cell surface. N ne new

have been sel ected after repeat screening in an assay that tests the
ability toWeh?9488% receptor rel ease. The poiynucl eoti de seqféﬁ'ff'é?%‘f”?hi S
invention and the proteins encoded by them have potential as diagnostic
ai ds, and therapeutic conpounds that can be used to adjust TNF signal
transduction in a beneficial wa One enbodi nent of the invention is an

i sol ated pol ynExpeblactd83sTR05-23 1y 10%R Malheraet aqdaeaunpk f SEHESEB205 ng

el 5. by whdnobks TecBqte salnd SLBIRT R oS MBUIRIP IS o dRiep e, T
transformed figafkPagisears R wRAdepeRderdthencal hiatiavfetdiepareask qikey BRkime
activity for Cleaving and rel easi ngi_t he receptor. If a pol ynucl eotide

sequence i s Expanng el al.iVatura 370:56b+557, 11984).1 Thig ina family wf strunturally tlatedt
cell expression.library deposite i th the AT (LAccessi on . TIB-152) . It
st ecognt » oAtKESOTARG FRRIEES dhF AL A MBS dBledN s P BHAEEs 20 ToPair

1 nes, of 20 BEqcHeRuitY defeieBReM Bhd'iffdiiraEA (BirkddiLisiRbECal. Crit. Rov.
pol ynucl eoti des 1'n which the hucl eotide sequence I's contained in any o

SEQ | D NOS: DraD Bid¥ Mednibd8i7eB50,r 4993). yThel enzymies havepZn¥i ingtheir catabitic30
and preferably nmpre consegutive nucl eotides in said nucl eoti de sequence, or
at | east 50 Qeﬁ?é'(’ﬁjtqf\idgéﬁﬁét%Hﬁ%E'eirﬁ%’F'aB’r@"%‘Mﬁl %%B'l#jﬁa@g/-to sai d sequence
at a significant f i d
anti sense and ri b!)@)ﬁ@%%@hﬁ@ggpp %astfob ﬁ%’tg%:)é)r{lﬁlggﬁb ' W%Egﬁgﬁte@ls%%? Itggie
TRRE nodug at §tr wodkiobbepossiblediorebtaimfart bazyme ehbt cleavesi thel 865090 kDa TNF
pol ypeptides conprising an am no acid sequence encoded hy a pal ynucl eoti de

of this inver@saiior Ry finsding @ muiatedxion &isthe ecepiprethal 4 it leavedsky) thep
NCS: 147-158 : eﬂ_ﬁée 0 9 0
and fusion preg r’?‘%@’??‘?‘ﬁ%‘f‘ﬂ%iﬁwx thi én&ngéor?t%%a,é%ﬁgé??g%ér ;%%3&%%%% ;e

at least 10 detsrgent iextrate of duembeavwaxddor byl tivatl Bppehced i ikveothd Niretease
invention, or at |east 15 consecutive am no acids that are honol ogous at a
si gni ficant Reldty. Hritwerepossihle to-aktpinsanenzymesa¢aarding) tpdbjs seheme, hes

B 6160t o
Com 1ol Y aTRRme YR Mep BN it e Poritahe At EORRT The

pot ypept i des pagsht@ippligatistPdodsiet dedBriieranyprozasaithgt wasactualipobtalngd.
optionally be produced by a process that involves secretion froma cell.

tnctuded are specil®@ preNiSIUSHRAtaNt 2pplication i thedpresent seres dnteraational Ragent

e I HRAOE TR O

Preferred arenapinebesatesletbas Buthdthe PBREan® PHSATINF-R dioph Ndelbglrfacés.ot Aer

substances found in human tissue sanples in conparable anounts. Another
enbodi ned® ofconvenient sewicers tke gulturesmediven Bbgells thadthavei beeystimplated withd

TRRE activity,l el. t e I usi ng, a ucl eot. r

anti body of hp&qqn®¥h%ﬁag% ch?%gt@w{?h?rber 5&52@8 g&ﬁ\é&sg’ﬁgeé%gﬁtﬁg name -
cor r espondi ngTRIIRETNF caiptar refdiirmp 8axyme). Nl ofi? Q0die8NTRRE Risuehshdedr
t he di agnosis or evaluation of a clinical condition relating to abnor nal
TNF | evel s olimmediatetynaiponr BN stimiutation? dndipating: thatniioigi prasynthesized in an

oyt oki ne. i ST (PRI bR RS, fo Deadelvamieym  LBAD, spiighon
cont act gt Evideice et REVAYE| FOTELR <Py 859 shadind behs YRRy Bk <

invention. A further enbodinent of the invention is o] or screening
25 pol ynuct et daig) ith maximall shegdding withiol 30 miT.RRRRIE ti$ spegific TorctheeTNBeR,

i nvol ves providi ng cel]s, that express bo R nd t TNF- tor.;. .
gonet | cal |y BBt ok Sleau 1T fHogpare BegnieMdnt ob ST a R adhiuy i
cl oning the ‘ déﬁ;g ol * OHRSinkib [ I¥idine Yet
anot her enbo%;ﬁhéﬁ%egp 9t el \t/:fgnttlﬂgznﬁi's a lﬂmbﬁggwﬁg?éc%@g%i ngd'gt)&"“e'
subst ances for an Gibehithg invohadrhest of TRRE ina varidty .of Patisoloyicat ebhgitioms;dt ises
i ncubating cel]ls expressing TNF, receptor with a TRRE nodul ator of . this -s
WO 99| 58§89 flesirpplgctopebtaiipg vaiety °§ § thatgwoulq\ QW serarion sleddiag dahe
or. absence of the test substance; and neasuring the effect on sheddi ng of
the TNF receptor . The- products of this invention. can be used in the
preparation of a nedicament for treatnent —df—the human 'or ani mal body.
The nedi canent s contains a clinically effective anount for treatnent _ of
a di sease such as heart - failure, cachexia, inflammtion) end~toxic shock)
arthritis, multiple sclerosis, sepsis) and cancer. These conpositions can
be used for adm nistration to a subject suspected of having or being at
risk for the disease, optionally in conbination with other forns of

e - . o

s This disclosure provi des new conmpounds that pronote enzl)ﬁr}@(g%ﬁ}i)%h_?a(yfge
crones




7-n4 . - . . n'y~- ~. 14 Novenber 2002 According tlgm{q,g Igﬁfd of
the present invention, there is provided an isol ated pol ynuc eglf%? e 2

"conpYising a nucleotide sequence expressed at the nmRNA levﬁlL j
nononucl eg'YOPﬂﬁﬁéé%yt es having cell-surface TNF receptor, t e(r‘t%/&l&'lﬁ?r}easi ng
cl eavage and rel ease of the receptor fromthe surface of the cell.
According to second aspect of the present invention, there is provided an

i sol at ed pol ynucl eoti de conpri sin conpl efe codin equ of any of SEQ
I D NOS: 1, 5,m@§,JU'B§ed9 tapre MT?QSWQU : fher Siohat g’éf‘? URT TR e iseases
express the sﬂgl ynucl eotide froma reconmbi nant nucleic acid, the cells have
i ncreased enzymatic activity for cleaving and rel easing the TNF receptor.
According to third aspect of the present invention, there is provided an
i sol at ed pol ynucl eoti de conprising a codi_ng sequence encodi ng the conpl ete
am no acid sequence of SEQ | D_S_HMﬂABX?OEde?E iM‘?ENTrIOﬂSS- 154) or vari ant

_ thereof) wherein when COS-1 cells express the polynucleotide froma
reconbi ngnt nucl gihis adistlostifee revideshavw | compowels ethay npiontotec taneyimaticor
cl eaving and releasing the TNE receptor. According to fourth aspect of the
present i nvélravege angdrelepse mf oWk secapionssbom: e goll ppeaes.dNivemaw NG a
conplete am p (of ed i n I 1,5 g
vari ant thercéog}e, \hﬁ\éf}%%ﬂmg%lﬁ%xq&irgﬁ%g t es)?ﬁé?éﬁg&ggg%%s&%gptﬁ ?ggeégo%ga
recombi nant gmilRy etoC ephiace tricepstof Ireleasye Mher palddckiotideBsedquatesVbf thisor
cleaving and re easi;‘g the TNF receptor. According to fifth aspect of the

present i nvannendion amdthe peotpinsvennagedrby thanathayeppeteptiph asi diagnestic gidgy a

ol ynuci ot 148 CRARAEE GRS BRTREMY 53 BRI RLSHERL TG, SBERM Lindilefop o
si xth aspectiyafpdrfickil @agnt invention, there is provided an isolated

pol ypepti de conprising a conplete am no acid sequence of SEQ ID NOS:
147- 149, 151, or Qmsemdodimeriefthadnventionieantiselstascpolynuciaetids eemprising

i ti th i s, i ded. an .i sql | Lde . i.Si | et
i o ot el Sl R e 50 TRBPHI SR R e REAT " ©
t hereof , whenprdsssdes thOPnRNPEIeVEl IRXRFIGRST E8I%; )| WheRtCds-f cems axprassing?

Novermber 2002 reconbi nant nucleic acid, the cells have increased enzynatic
acti vi t y15f orTNff-ceceptor arel gesieliaaliynfransformest tocexpiess. thacsequenng, tthe ecellst h

Gober i ni ng TEVEIRBIFARaRE I sty Tor. SeRVBY ' 417 9Ba8Ra e TeLBREr: Jf Ay,
a) contacti ngiRieRR SeqliehBeds BRHBYED APIUMET BEILE thER RN 98 Foujritpin thar M t

t he polynucl'ectide to hybridize specifically with nucleic acid that encodes
a nodul at or JurkatRiil expressioty Jibiary depesited with tihe AJEGp (Accaasibro Nod diBr1BR2)i ng

pol ynucl eoti de that ha idized gs a result, .gs.a asure of altered
TRRE act i vi 1 teconpRe Feine v dEets’ G b ptBisBedEo tfel crBiaes g o
the follgw ngogLeRELY réGombihahiteeRRBUESES @ nucl eotide sequence contai ned
in SEQ ID NOs:1-10;"11) 1t conprises a nucleotide sequence of at |east 30

consecutive nucl docluded et polyadcieotidssQin | Whighs : thel Mmuclaatifei tsequemnce siss a
nucl eoti de sequence ,of at | S ti nucl.eofi des at | east 90%
ont i enl t CONEBES et o (ko 40, NOSERTH] pAfs Shntighied Bre Holyfigieotass ) o

of hybri di zi i fisc i, d trRicEHidel SESkid D
NS { 10 un ddg?n@ﬁ?’lﬁ%gagnlt%%% r? i talﬁg n”%'rfé\‘é?'%l‘y Fof€ BEHRBRUMAN riticliftide8 MEGhId

nucleotide sequence, or at least 50 consecutive nucleotides that are homologous

25 to said sequence at a significant level, preferably at the 90% level or more. Also
included antisense and ribozyme polynucleotides that inhibit the expression of a
TRRE modulator.

Another embodiment of the invention is isolated polypeptides comprising
an amino acid sequence encoded by a polynucleotide of this invention. Non-

30 limiting examples are sequences shown in SEQ. ID NOS: 147-158. Fragments

—_—5—



According to ninth aspect of the present invention, thereggizngvRidY: S use
of a polynucleotide in the preparation of a nedi canent for decreasing a
signal transduction froma cytokine into a cell, wherein the 23 ﬁ ot 1 de
has at | ed¥@9YPRSSHT the following properties: a) it conpri sé’gq‘ Sﬁ% gtide
sequence contained in SEQ ID NGs:1-10; b) it conprises a nucleotide
sequence of at |east 30 consecutive nucleotides contained in SEQ ID

NGs: 1-10; c) it _conprises a nucrl&iq(')tide sequence of at |east 50 consecutive

nucl eot i des ad fusilt PeRIgInsqaR NcHded, In thisgNARHECR 0ARG Rieterably tamprise at
Nos: 10105 east : a TS oA _ .
Notuence conedst 10 cdribebMiAPIdiqles MR bIE ptiffidocifle of the ifvatfdr b af T,

Novenber 20Qg@asictHrodnsgcitivel antitio asids thalf atddopeiogods iat ve sigrificarithievel, i s
provi ded use of a polypeptide in the preparation of a nedi canent for

decr easi ng drgiesably airiearidQ%n Prefaired pplynaptides Rromete slaavagreand release

e Y Bant 510 AloRVEc IrFplors R’ dobqbel Justhle” el (U5 kel S8egaty
NGs: 1- 10; OrtrdisfdrinetPfodépsress FNH Rsteptdd Fﬁ@%ﬁﬁépﬁ@g?msdegoﬁﬁsgﬁgghﬁviagé e

at |l east 80%identical to a sequence encoded in any
Accor di ng t anembrang spaypeg dootain hang mayeaptionallyrhe producedrity aprpeess thall a

hod of ' . I i des  f bi | i | ate TRRE .
ctivi ty, campres preln s bR valoly iR spebies. Sombis i i eses
TNF-recept Oréctibi}%%aﬁé&iﬁahl phutrts Withdaddifoif&l| Beneficlal pidpriiéd ynucl eoti des to

be screened; c) cloning the cells genetically altered; "and d) identifying
cl ones tihat enzyrfndtbern lembaedieent ohdhiscinventionais @an aintibody specific for a

According to twel fth aspect.of the present inventi there is. provi a:
net hod of s m‘&esﬂﬁgﬁﬁ’nW§"}'8P' ar’g referred yare, aé‘?'BQ@'PST ﬁ@ﬁl @i tfg*%
conpri si ng: i iy JivF I I ' ; rs%ﬁgn ki
with a pol yp@%??lafgﬂﬁﬁbttéﬁg’ p@eggﬁglg@(})% utb %fearfsb% S@Sgﬁ?ggﬁ g; %etll-s%gleng n%lé)‘}nNF
recept or thatomparablecaraduntsnd c¢) correl ating any increase or decrease of

the receptor released b he, pepti with an ability of the supstance.to :
enhance or dim nlwﬁﬁﬁéﬂ‘gﬁlrg‘?&y"fd cYERtIeM &S 8B tﬁ‘@@%@PQ@W@mg one
of the fgl | QfaRSH rth@Siy b A (o) ano] A ; mﬁmg" api no
acid res@dues encggggei %bﬁ E)ri dséa.ﬂ ?‘Etﬁggél %b%gfﬁsl'ﬁ a|Ft corrprcléc}s{gis? Q‘
| east 15 corsibody of thisimention ds detexdt the preseroceast ati@ice adf the cairesporading

sequence en in any of _.SEQ ID :1-10. According to thirteenth aspect
of qt he presgﬁﬁgm%‘i@?é’ﬁ; Fh?eﬁ%sqysmg%ﬁl 6% oRtinayY Vcé?rg’ﬁ_?gf?frthﬁr BONRHE Obf
thhe. human ore,24li4fRh QPQ@H%PF#H&%%%IM& f@r)abn&%mrm# Wels P Si | de
aving at |l east one of the tollowmng propé€rties: a) it conprises a

nucl eoti de drmnsdoctiomont ai ned in SEQ |D NGs: 1-10; 7c

20 Another embodiment of the invention is a method for increasing or
decreasing signal transduction from a cytokine into a cell (including but not
limited to TNF), comprising contacting the cell with a polynucleotide, polypeptide,
or antibody of this invention.

A further embodiment of the invention is a method for screening

25 polynucleotides for an ability to modulate TRRE activity. The method involves
providing cells that express both TRRE and the TNF-receptor; genetically
altering the cells with the polynuclectides to be screened; cloning the cells; and
identifying clones with the desired activity.

Yet another embodiment of the invention is a method .for screening

30 substances for an ability to affect TRRE activity. This typically involves

incubating cells expressing TNF receptor with a TRRE modulator of this
—_f—



14 Novenber 2002 b) it conprises a nucl eotide sequence of at |east 30
consecutive nucl eotides contained in SEQ |D NGs: 1-10; c) yt corrgg seg %
nucl eot i & ce of at | east 50 consecutive nucl eoti des a V& 992
i denti cal ?g gﬂgd;quence contained in SEQ |D NGs:1-10; d) PCTVUSIUPIBI e of
hybri di zi ng specifically to a nucl eoti de sequence contained in SEQ 1D
NGs: 1- 10 under stringent conditions; or e) it conprises a nucleotide
sequence that encod at |l east 10 consecutive am no acids encoded in SEQ

| D NOs: 1- 1(5""%@869'&1' pf%sqﬂ&ﬁrqre%bﬁqm&sge@@ test subsqaneeeandl maaagn@% théhere
i's provi degsaclGsSdH “ SI ng a?%%éﬁm the human or ani mal body by

surgery or therapy, ¢coO ptide having at |east one of t he

fol I owi ng propeTheeprodalts of ahiEPinvesttiont céﬁ%é J%&%'S@feny é%% CI d

resi dues encoged in any of SEQ |D NGs: 1-10; it co %t 15
consecutl v e&ﬁﬁﬁﬂ@ﬁ'ﬁcfﬂsﬁﬁmelﬁr@ ﬂ'le |hwean W/anmwt body. eg,? ot
encodeds to, fi fteent,,h aspect e

pr esent | nve | on %II'I'I&?‘IIIP ?%W%/ 8’ gﬁaﬁﬂﬁﬁt phacHiseasesuch ascheart

pr epar at i ofailafe acémsbx?@”ﬁiﬂtani‘n?éudrf eéﬁdﬁtﬂ&nc%h&c@l mﬁ«fse' 91@ d tsf om the
acnex In (0]

group consisting of heart failure, I a oy resisnock,

arthritis, SARSIS. and canrer. oJihese @ompositiohs ean tbe Q&@dsfwsécﬁmd&}fétﬁim td Iﬁe

properties

I I t f the foll
PO ] <O Sineb 5 B0 b Pl ey s ot i
. I d
Contai ned | e oh Wit SREHERRE o troBime e abrrdBigR R o Phadlenucnce of at

| east 50 consecutive nucl eotides at |east 90% i dentical to a seguence
contained in SEQ ID NOs:1-10; d) it is capable of hybridizing specifically
to a nucl eotide sequence contained in SEQ |D NGs:1-10 under stringent
conditions; or According to sixteenth aspect of the present invention)
there is provided use of a polypeptide in the preparation of a nedi canent
for treatnent of a disease selected from 7d 14 Novenber 2002 the group
consisting of heart failure, cachexia) inflanmmation, endotoxic shock,
arthritis, nmultiple sclerosis, Crohn's disease, and sepsis; wherein the

pol ypepti de has at |east one of the follow ng properties: a) it conprises
at |l east 10 consecutive am no acid residues encoded in any of SEQ ID

NGs: 1-10; or b) it conprises at |east 15-consecutive am no acids that are
at |least 80%identical to a sequence encoded in any of SEQ |D NGs:1-10. 7e



14 ' Novenber 200 2 BRI EF DESCRI PTION QF THE pt ~AWNGS. Flgure 1 is a
schema5c representation of plasm d pCDTR2. This plasm d expresses p75
TNF-R, the ~75 kDa form of the TNF receptor. PCW stands for

Gyt onegal ovi rus; BGHpA stands for bovi ne growh hornone pol yadenyl ati on 1s
signal. Figure 2 is a Gne~ depicxihg the Ievels of p75 TNF-~t detected on
COSr1 cells genetically altered to express the receptor. WdNaypmgerf2082n t he
transforned oel (s, designated CI5R (, upward swooping line) is conpared

wi t h t hafcgarding t tee opairaspesl obdie 1presents inventipns dhergejs prevdded: @pisplatedinber
was cal c = C Y | § Qyr ' sapnri val
gr aph, sﬁ%&s%@ﬁgf& ﬂ@@dgﬁ%éﬂgén% gﬁ?ét]%% F%}es%é:%gz&'c gl I Igﬁlé’géev\%wﬁ?]

| i popot yRepamaqngsuclegrsieukerytesdhadng epll-surfaner TNbriecertor, |thereby diereaging LPS
pl us con aada : } LPS plus TRRE' (4, 000
U. 25 _Elélé’%ag?eléfngﬁ‘-lélgage %gb?%dg'%b?;%ﬁrﬁggﬁé{f%o%eg&gar graph, show ng the
effect of 9 new clones on~TRRE activity on C/5R cells .(COS-1 cells

transf eC.A&Q)r&iR%% F%re%ﬁﬁ%falf%g?é' oF Heeﬁ%géﬁtr invERtfdd, Aherbg 8’°ﬁih8§ %Jé%gtﬁz €s

TRRE activity Dy over 2- Figure 5 1s a survwai graph,
abi f ~t y p@lyntcleotidg\cenprising a gompleteroeding sequenhe bl angefSEM 1B NOS4, 5,6+ 8,

saline; §3 il ) ; P . : -5 (10
Q) : (~)§ RL}JE"gSi8?8%?%9?”*@”&%@5%%% %g%%%gg%g%@%cﬁg‘%@%‘/ 0793
DETAI LEDece8EiRRPTNENeiORCTHHNG relisNTaveNneieaped enzymatisi adtivibe fasctledving ard t ai n
cells in ' ransducti on pat hway express enzymatic activity
t hat caueséfagsa\é%éhér]g@ggtegérwgoﬁo be shed frgm S t%e cell surface. Enzymatic
activity for cleaving and rel easing TNF receptors has been given the

desi gnat } : har I gha e i ; @ﬁnﬁé‘d f. 3 rom
cells i n'{\%&tr @RE& {tﬂﬂﬁeg%épf% tﬁ%nb%ggﬁp@%@d% ql 8%?('){ ?irn ad%ge;éﬁ%éri fied
f r om t hepalynuslestideneontirisingra1 ceding ssquERaem eacefing The peropletes @mivairasitert ai n
hal | mar ks ibnéd 6 SEEAD! RBEOY #RAG89 f ?ef‘l‘ oy 35@%4' S VlaRefe Jf,a\ﬁh&ljeh‘\ Wh&M the
cel | upon activation. In order to elUcidate the nature of ‘thi's protein,

f unct i on@PScl erllsraxriass the ppynusleptidg fratan reeombinapirnuciai¢ agid e pollpbavy a
goad souyy ,Wﬁ] ; "91% byl pressed) and cell
super na’ltj'ggr'?aaéladsgt estaggg?t(')r an %ﬁﬁ%@%‘%ﬁ\"@é@%wﬁﬁ%ﬁgt ors fromcell
surfaces. Coning and testing of the

According to fourth aspect of the present invention, there is provided an isolated

-]

polypeptide comprising a complete amino acid encoded in any of SEQ ID NOS:1, 5, 6, 8,
9 or 10, or variant thereof, wherein when COS-1 cells express the polypeptide from a
recombinant nucleic acid, the cells have increased enzymatic activity for cleaving and
releasing the TNF receptor.

According to fifth aspect of the present invention, there is provided an isolated
polypeptide comprising a complete amino acid sequence encoded by a polynucleotide
comprising a polynucleotide sequence of SEQ ID NOS: 9, 8, 1-3, 5-6, or 10.

According to sixth aspect of the present invention, there is provided an isolated
polypeptide comprising a compiete amino acid sequence of SEQ ID NOS: 147-149, 151,
or 153-154, '

According to seventh aspect of the present invention, there is provided an isolated

polypeptide comprising a complete amino acid sequence of SEQ ID NOS: 147-149, 151,
or 153-154, or variant thereof, wherein when COS-1 cells express the polypeptide from a

7a



~5 expressi on product was conducted through several cycles, and nine clones
wer e obtained that nore than doubled TRRE activity in the assay (Figure 4).
At the DNA level, all 9 clones had different sequences. Protein expression
products fromthe clones have been tested in a |ipopol ysacchari de ani nal
nodel for sepsis. Protein fromthree different clones 20 successfully
rescued animals froma |l ethal dose of LPS (Figure 5). Thild Nogembes 2062 an
important role for these nolecules in the nanagenment of pathol ogi cal

condi t i oresombihant putldiy atidi-the cdli$ dvedntreasatD 8&zyiatia % chigifb for RISEVINGOSHL0793
The nunber of W TRRE pronoting clones obtained fromthe expression
l'ibrary Wk’sa% qﬁ??@ r{g‘.’ & substrate specificity of the TRRE isolated in
Exanpl e 2 distinguishes the 75 kDa and 55 kDa TNF receptors from ot her

Ki . d [ ] f i h i |
oLt or enaARfaRa ¥ BioRecBrLor ik PRESRRel; theld RSa W Abidssgy BRIREL, | of
D T e R e, O L o
alt e . . R K
Lhe atrer o onalPL S oivafinalng SeRbRI £ beiyMcisdinh InBSSRdGat RRL PSR The
sane site, or at antiehqolynutieotideatto Claybsidizer epecifivallyf with enuofdicibdatd fthatm f rom

the cell. It is a hypothesis of thi Lsclosure that .sane of the clones may
not have proteol yti %R oé{éf\?i 'P?/’&flﬂtgf’r%g’@%lg ?C'tcg\ﬁt?" 'ﬁP%fﬁe'at p @rees‘i'?lp'ﬁ'r ting TRRE
activity in a sgcondateymhighipolynudéstiRieptisati lad iHybridized cassiastresullt, vad fa t he
observati ons nade, becauseft erg.ljﬁ'?gn egd&g@nous evel of TRRE activity in
the cells used in tmfaagr?é%/? i %Pd S 3)?35"8 ol ves nonitoring TNF
recept or wherantie folyrnacleciide had st leadiionb of-thedokowiligp@periess genetical |y

altered to express R7H _TNE-R. T ndar.d _as i t . contacti ng
t he transforne ?cel ﬁSgWﬂ'ﬁesaa Pﬁ’%‘?%%%%Fﬁ@%&aﬁoﬁa%eﬁﬁﬂigﬁawsr%OI evel of
endogenous TRRHi)act itvcomprisesea chenleofideomekjnenceataf af lsasinBaAneonsecutilecase of
the receptor even wh enous E, | dded (about 200 units).
Accordi ngly, accessB&@egﬁggélgﬁl '"feﬁéqé F‘lof%ﬁlgzﬁyéf?@ activity 2o would

i ncrease the adi) vi itycomprisesead inaclebtideasseguenddarof atdeasti 05 codseputivent | on
are possible) includi r ot ei ns t..activate zm)enformc%_:r )
proteins that free %‘?’F&%ﬂ%"%%@?‘?’&?% a%gg%tbeﬁﬁgﬁgma&eddp (gﬁ?E ns
that stinulate secrBOsoR1@forTRRE frominside the cell. It is not necessary
to understand tphe ngchanj { N0 . 1. produ T his jnvention
in nost 25 of t@e gﬁnb%d?%é#ésnoéeé’gnﬁag?an& %ﬁ?cufn%‘ﬁgnh % %tzli’? Ieegflq%}eagéer?/cgr al of
the clones will haveordainedin FJEQoID NOst1-Tflounder strinpemtgcontifionscept or cl eavage,

but al so having an effect on other surface proteins. To the extent that

cl eavage sequences or accessory proteins are
According to ninth aspect of the present invention, there is provided use of a

Al

polynucleotide in the preparation of a medicament for decreasing signal transduction
from a cytokine into a cell, wherein the polynucleotide has at least one of the following
propetrties:
a) it comprises a nucleotide sequence contained in SEQ. ID NOs:1-10;
b) it comprises a nucleotide sequence of at least 30 consecutive
nucleotides contained in SEQ. ID NOs:1-10;
c) it comprises a nucleotide sequence of at least 50 consecutive
nucleotides at least 90% identical to a sequence contained in SEQ. ID
NOs:1-10; or
d) it is capable of hybridizing specifically to a nucleotide sequence
contained in SEQ. ID NOs:1-10 under stringent conditions.

7b



shared between different receptors, certain clones would pronote phenotypic
so change (such as receptor release) for the famly of related substrates.
14 Novenber 2002 WO 99158559 PCT/ US99110793 Thi s di scl osure provi des

pol ypeptides that pronote TRRE activity, polynucleotides that encode such
pol ypepti des, and anti bodi es that bind such peptides. The binding of TNF to
its receptor nediates a nunber of biological effects. O e#hNayembdr 2002
TNF-receptor by TRRE di m ni shes signal transduction s by TRRE. Potentiators
of TRRE Aetdrding yo teatheaspieet ofdhe prespaidaventinnsthererie pravidedatse affa patipsplidevent i on
can be ug W

consi der agtlﬂe [ n%%?ﬁaéﬁ}:f:a ?ﬁneQj ('ran %?ﬂ%}s&g&édﬁ@f Q%?%ég@éhﬁgg%&f o%s ﬂ(ar%j are

af f ect edintya colt, witierain thetpatypeptitieehasy @tdmtgngfof thafgllqu@nmperuesan al so be
used in diagnosty c C lo

bei ng i nappr oprléat effeédgr?@gf tég I%a%tt ggnn&o@(gem& ﬂQaalcmt &MH édacgg%dy%syst ens
described in this dastbb@EQeImN@sﬂdeO @rmet hod for screenl ng additi onal
conmpounds t hat n T

transducti on fr(B)fn T%g&@ﬁg%ﬁat()@@Eth%EbﬁéeEanea%q h%r?vtgﬁ ?ﬂg%ﬂ%a (580/“ ded by
the illustrations i idenfcalteeasequnsice e@e@deddn anyoé SERL. ID Bdsir1@.he art will
readily know what techniques to enploy in the practice of the invention.
The followi ng detailed description is provided for the additional

conveni eAceording tth @laveniicaspeckpf thet presentanvertiani there ishpicyided @2 metoduged i n
this dis y l f orrpositionto
cl eave a%%@?ﬂgﬁiiggléﬂ-@ﬁmﬂ&é on'ah%égm ﬁwﬂ“ﬁ%ﬁ%"é’w %oﬁp"g’ pressing them
A preferred assay i9) (Pr@adla@eelfsrtbmetmmsmm'EBRE@dIh@:ENFsrﬁcemordescr| bed in

Exanpl e 1. However, I, Wi bear
TNF receptors of thgirggﬁ:ﬁ%h%%héfég&@cgﬁze B/nﬁ urgggg*?%f ﬁéqs
gnzyne obt ai ned from romnigrtue.cellsmereﬂcaﬂmelteredeam@ (exerrpl ified in Exarrpl e
2) need not be a prqpe d . Unit
activity of TRRE i sggeﬂe\rﬁlg ngsg@nerﬁa%t &.a{a.ﬁege?%g ﬁle %‘ﬁEQ@ ?faérﬁom cell
surface in aaltgrethde.d assay, after correctl on for spont aneous rel ease. The
measurement of TRRE activity is explained further in Exanple 1. 30 A
"TRRE nodul ator" is a compound that has the property of either increasing
or decr eAgtorging RREwalithi aspegt pbihep prssents invgntionk tagret iBeprovided@emethodial 14
Novertber s 200 nd QI RESR? aRGBINIAUHecPTRRE GBI, cdHiRng Nal i ncr ease TRRE
activi tys may "%Q#e ferred tao as'kﬁ% Crom)tersI , chh hosde t hat decrease TRRE
activity may bed) ef Bchatingo THE W@thf n®ii lsplsoexpresng PNBnEscepter iwith @de
conpounds t hat havepawérﬁiggymh% ;ﬁ’@één‘ébto‘{tﬁe%rubgﬁﬁcg) and conpounds t hat
augnent the activity oOf roteases. The nine s (gol ynucl eoti de cl ones
described in Ex@hpl gnegsurg]gcprtyh 'ff%‘@éﬁoém@tﬁr%%ﬁ)/@ﬁs?n re exenplary TRRE
pronoters. | nhig tOEérré!étmEPBEy %Féa‘ébtdf @é‘H?'eaR% @fbfh@' H&@éthﬁPé?&s%Beoysﬁ{eeen' ng
assays descri bed bel ow. The term” %nuc eotide” refers to a polyneric
form of nucl eoti des P@ﬂt'd&ﬁ‘y'th é'f‘lg’j‘PH'tV eff ihgesubglapss te SBRRNAeRt digNinish TRRE

ri bonuci eoti des, oragtn,ﬁ%ogs thereof 1o Pol ynucl eot| des may have any

t hr ee- di mensj opal st ruc ure) per form any function, known or
unknown. Whereinitge pelgperiidghas ﬁ‘blﬁ’ﬁﬁﬁ Qﬁetqfﬁ@e @JJ@W'HBGEEORW“%I ynucl eoti des: a gene
or gene fragneny, ey Qﬁﬁwpnbé@ 'éP Rkt 40TINbecutivd FANAB BicidCleiitues @RESRINANT

pol ynucl eoti des, branched nucl eoti des, piasmds, vectors, nucleic acid
probes, and pri nersa")Aop'iﬁ ﬂ' @8t r@eoﬁay conprise 1s nodifi ed nucl eot | des,

such as met hyl a,t)ed ﬁ‘é(é}n%ﬂéésdﬁtsleééﬂﬁé&is@@&tlv@%rﬁﬂé'a@ﬂ% thétfarera?%%'éw 0%
nodi fications to the nucleotide structure nmay be inparted before or after

assenbly of the pol iggsical mS?W9GPWﬂ?@I'@z§ﬂY GESE@f £} NOsiir - changeabl y to
doubl e-and si ngl e-stranded nol ecul es. Unl ess ot henrui se specified ar
require % enbodi ment of the invention described herein that is a

pol ynucl%‘éﬁof Bg Inthiteepifeepsekofibe reseat ivemias, faraiegvided m madigareerth of
two conpioprRAtAEM of 'ﬂrﬁal ‘ﬁuﬁltaha&d%ﬂlrﬁé?rH@d%ﬁ?%r&éwpéﬁ@\é}éﬁﬁ ¢dinprlify 4P the

doubl e-stranded form "Hybridi zation” refers to a'reaction in which one or

nor e poi RAlYkKclestideibavingatdeast gne of thedollawing preperigs: i s stabilized via
hydrogen bondi ng beliRfibrissa AaeBSIAS sdqinaycdriahtdlm Sial BHs:1-10:

Hybrl di zati on reacti ons can be pertforned under conditions of different
"stringency". Relevant conditions incl ude tenperat ure, ionic strength, and
t he presence of additional solutes in the reaction m xture such as

formam de. Conditions of increasing s¥¢ingency are 30C. in 10X SSC (0. 15M
NaCl) 15 mMcitrate buffer); 40C. in 6X SSC, 50C. in 6. X SSC 60C. in 6X
SSC, or at about 40C. in 0.5X SSC, or at about 30C. in 6.X. 30 SSC

cont ai ni ng 50% formam de. SDS and a source of fragnmented DNA (such as

sal non sperm are typically also present during hybridization. H gher -11




14 Novenber 2002 ° , WO 99158559 PCTI US99110793 stringency requires higher
m ni mum conpl enentarity between hybridizing elenents for a stable

hybri di zati on conplex to form See "Ml ecular C oning: A Laboratory

Manual ", Second Edition (Sanbrook, Fritsch & Maniatis, 1989). 1t is
understood that purine and pyrimdine nitrogenous bases with simlar 5
structures can be functionally equivalent in ternms of WAatigddlovémbes 2002
base-pairing; and the inter-substitution of |ike nitrogenous bases,
particularly urlcil iansnigrges ne nmiedtide seqglichce adf @t lehstni30r ogeseeutiverases,
such as by nethyl ati on, gges n S%I'I_: u':PeNé T8 erial substitution. The
per cent age of sequerﬂf‘{ﬁﬁ’qo it ¢ a'f‘S én cledt'i des or pol ypeptides is 1 o
cal cul ated by ad)i gnnng:dnkmlseeqalen@@@othei 5gqUBDEP asfe cht Iaast 5hebormsadotiveng t he

nunber of shared residue sition. osed
for the presence of Tf ?@?f’?‘%ﬁ 98‘? @J’gfei"g?@? Bl??q‘é‘?@epfé’ "fe[d[eﬁ #ﬁ’y‘ ere
required to accommodas:1a10;obvi ously i ncreased nunber of am no acid
residues in one,of the s ce i d. \Wien one t he sequences
bei g conpar ed Ve 151 FFAHDIR) OLVBLAAGE- BTG 16 ¢ PUEIRBIS o Ear o
permtted in that sewnmw ﬂLSE(ngtNm@s ¢aATRMmdesstringeht eonditiciegnbage i dentity
i's giveninterrgs residues in t st _sequen %athat reldentlc%l to
residues in t heP)condhr FERIISgP f"ef‘H?Eﬂ $EJY AHs ePePsh & elegst 1
"expression” of a paoysealtiestaniito aa&eéﬁcddedimSEQr [xiNOki1010.20 of an RNA
transcript. Subsequent translation into protein or other effector conpounds
may al so occur, but is not required unless specified. "Cenetic alteration”
refers tm;oarqmrug)tbelaartwr&h espect ogﬂ'fee;brbﬁer&hmtwn itisere i podidedd madicamente! |

ot her t an mtoslg or_nei 0si s b#ergent %%‘/be het er ol 0ogo ous to the
cell, or® erffe a(ﬁ‘Hmainoﬂ'éla"HB yPRIY OYPBIRY e fSTRRY: o$OBRISING & enent
al reafly ptuém;aﬂde h:zmmdmt leadtlone Gt tred followihd propattieen nay be ef fected, for

exanpl e, transdugci ng a ce reco

ol yhuch eot i de Bhr ofirargenPbiadet TorksResive ey BodosHugt cRooded in

el ectroporati on cahmy oisPhoepiata-10:eci pi tation, or contacting with a

pol ynucl eot i de | posaone etic I teration. al s ct ed
Por” oxanpl e, byP) F ahCAIeRROnaGRas T8 Firseeiyh AmPh Saeptietrs Rkieast PE o

viral vector. I t i sidpntidattaed bequdnat enbededli? any AASEQVIENNOS: 12002 W O 99I 58559
PCTI US99/ 10793 genetic alteration is inheritable by progeny of the cell,

but this is not generally required unless specified. The terns
" pol ypepidcdeding tpdifteeoth” aspedt "girthe epreSerdriavertied, ithdreris hamygdad|usehef @i n t o

B it e

i nt er r udtosu thy gnoup zonsistingc otd bearTHailwrer cachakisp inflacorgiiass eadptam rehogk,i d

o1 yoosy1 s TRATB AR, Creflys H3bn S 2D e Phirbin e BRHL RSB o3

mani pul ee_ttileast 6|wofrthas§olbmngmaperdjesw th a | abeling conmponent. ~o A "fusion

"o he” sequence®] han o8B ¥ el 3olthrsstonbied T 366 0 R0, PO "

separate proteihy aitdcamprisesoagmucleotis mlquemnet leé &udeast POI ggrepritie; they

i the Tusi on pol yovaees oipRey e ERc I MR Ol ) ar anged, A
"functional 'y 1) eqiti ccrhprigesf magweleotidefsequndey pépali deast abld esorfseoutivehe

R T e

property, of the frab@erit1d;el evant to the context in V\/m ch it is being used.

Geri ni t1 on of palypbpti Gehethf st i Sbof SRR S pifBolds” ekl "

t hat the fol di ng ancbrtéieedinoSEqQi IdShNOSUHterwerefrlngerntoehdmomsam accomodat e

insertions, deletions, and substitutions in the am no acid sequence. Sone

am no acid substitutions are nore easily tolerated. For exanple,

substi t Wdcordirgf tasixeanto aspect of the preseotp mebntions itberecikapnosidedirusendi a si de

or 25 5iBBRdH g HAAA Y 7 RoReeRtall e BRRLY s BsShns Eed ol o
acid with a side chain of |ike properties can occur w thout disturbing the
essential identity of
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the two sequences. Methods for determ ni ng honol ogous regi ons and scoring
the degree of honol ogy are described in Altschul et al. Bull. Math. Bio.
48: 603616, 1986; and Heni koff et al. Proc. NafL Acad. Sci. USA

89:10915- 10919, 1992. 30 Substitutions that preserve the functionality of
t he pol ypeptide, or confer a new -13- 14 Novenber 2002 WO 991 58559

PCTI US99I 10793 and beneficial property (such as enhanced 14bibvenitey 2002
stability, or decreased inmunogenicity) are especially preferred. An
"anti bodké group esrsisting efiibburt dsilek, | cachéxid, shfldnomation, ndotokieraihooky| arthwitis,n

nol ecul e_capabl e of eci,fc. binding to.a targe sych 0 pti de,

{br ough MATpecedeis, SES5s Fiseast 200 shRas HRLr the PYikelRe ArE BLEBTRNeCE| o
regi on off théfoliowimy peepedliag: i n nol ecul e. As used herein, the term enconpasses
not only intact_.antibodies, but a ant i bady equi val ents that ipclude at
Teast one ant i gin cBOMATAG 8 loash O RBSRAH &0 BEK Perkss Sheld ol ude
but are not |im tedahpofeSE@NMEMNOsAr10: econbi nantly produced fragnents

anti body) fusi protei ns) humani .z anti hodi es, single chain, varipaple

Yeqi ons. di anodiles, RsRTPRNes BORGI IR SeryINe e PGBY a8 ol lasdl.adh
assenbly. An "i sol aidedticabtd & seqienot edcodeddh upept SER) IDINOE€L10. anti body, or
ot her substance refers to a preparation of the substance devoid of at | east
sonme of the other conmponents that nay al so be present where the substance
or a simlar 15 substance naturally occurs or is initially obtained from
Thus, for exanple, an isolated substance nay be prepared by using a
purification technique to enrich it froma source m xture. Enrichnment can
be measured on an absol ute basis, such as weight per volune of solution, or
. it can be neasured in relation to a second, potentially interfering
substance present in the source m xture. Increasing 20 enrichnments of the
enbodi nents of this invention are increasingly nore preferred. Thus, for
exanple, a 2-fold enrichnment is preferred, 10-fold enrichnment is nore
preferred, 100-fold enrichment is nore preferred, 1000-fold enrichnment is
even nore preferred. A substance can also be provided in an isolated state
by a process of artificial assenbly, such as by chem cal synthesis 2s or
reconbi nant expression. A "host cell"” is a cell which has been genetically
altered) or is capable of being transformed, by adm nistration of an
exogenous pol ynucl eotide. The term"clinical sanple" enconpasses a variety
of sanple types obtained froma subject and useful in an in vitro
procedure, such as a diagnostic so test. The definition enconpasses solid
ti ssue sanples obtained as a surgical renoval, a pathtol ogy specinen, or a
bi opsy specinmen, cells obtained froma -14 14 Novenber 2002 WO 991 58559
PCT/ US99/ 10793 clinical subject or their progeny obtained fromculture,

| i quid sanpl es such as bl ood) serum plasma, spinal fluid, and urine, and
any fractions or extracts of such sanples that contain a potenti al

i ndi cation of the disease. Unless otherw se indicated, the practice of the
invention wll enploy s conventional techniques of nolecul ar biol ogy,

m crobi ol ogy, reconbi nant DNA, and i mmunol ogy, within the skill of the art.
Such techniques are explained in the standard literature, such as:

"Ml ecul ar d oning: A Laboratory Manual", Second Edition (Sanbrook, Fritsch
& Mani atis, 1989)) "digonucleotide Synthesis" (M J. Git, ed., 1984),
"Animal Cell Culture" (R |. Freshney, ed., 1987); the series 10 "Met hods
in Enzynol ogy” (Academ c Press, Inc.); "Handbook of Experi nental

| munol ogy” (D. M Weir & C C. Blackwell, Eds.), "CGene Transfer Vectors
for Mammalian Cells” (J. M Mller &M P. Calos) eds., 1987), "Current
Protocols in Ml ecul ar Biology" (F. M Ausubel et al., eds., 1987); and
"Current Protocols in Inmunology” (J. E. Coligan et al., eds., 1991). The
reader may al so choose to 15 refer to a previous patent application
relating to TRRE) International Patent Application WO 98020140. For

pur poses of prosecution in the U S., and in other jurisdictions where

al lowed, all patents, patent applications, articles and publications

i ndi cated anywhere in this disclosure are hereby incorporated herein by
reference in their 20 entirety. Pol ynucl eoti des
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Pof ynucl eoti des of this invention can be prepared by any suitabl e techni que
inthe art. Using the data provided in this disclosure, sequences of 25.

| ess than ~50 base pairs are conveniently prepared by chénNocabmbgnt ROSI2s,

ei ther through a comrercial service or by a known synthetic nethod, such as
the triester nethod or the phosphite nethod. A preferred nethod is solid
phase synt hesis using nononucl eosi de phosphoram dite coupling units (H rose
et al., Tefra. Left. 19 =24 3 Pat e 0. 4,415,732). so For
use in antisense theragﬁ,ﬁé oi-Hes—Sahr 8= by chem stry that
produce nore stable in pharnmaceutical preparations. Non-limting -15 14
Novenber 2002 Figuee isastheaEtisFopiasentationofplasmic pODRER2 hiTdis plasmidt i zed
nucl eosides (U.S. t 5,57 ¢.and i cl eoti de ith nodified
backbonesSXRA §esﬁé{)€kﬁgl\ﬁsﬂ‘e?%é's§6 "Brﬂﬁée %W&?@oﬁ%\él%‘fﬁi&g of
this inveQyi .al.s i QQ,E]% G THorfrRheCB, ate
with the %g@r@g%ﬁggg%!eﬁggﬁ@%ﬁg?g?tl e grﬂ rrersﬁdspan!‘ﬁ':i Egﬁ%dgngggpbed
sequejgce gignalanneal ed to the tenpl ate, el ongated by a DNA pol ynerase, and

then nelted at_hi gher tepperature so that the te \fe and el ongated
ol i gonucl eot i 0@9"8@_%‘6& ?%F’W??@“Qy@?éeyﬁlsrfg&}aﬁ ﬂﬁa}k{ fetacted d@s&%"amunt

2 6as oo SHORARY SR BcbLeRE oty Rl AR InfudnGRimid? 01

A At A v bl A "&. 3 Py

human or eelisydésignatedsCTSR (@] bpwardswobopingding) i compifedwithithatirorrthedi ng
sequences. The Jurkat T ce | ibrary is available fromthe Anerican Type

. p
Cul ture Goanestdl iGRAS-1oety (Bhibaseline) EBlhel recaptar inssakenwasogaloulateds by
(ATCG #TI B-. t.at. nd ot her adaptations can be performed during 1s
arrplcigﬂ cagf%\%%%? %@?ﬁ%ﬁﬁ%}@w table primers) or can be incorporated
afterwards by gigaeéiF issaldumival grdphdeabvtly Bt FRREDUBERARES! Mmbgality in

pol ynucl eoti des "are nost conveniently obtalned by inserting the desired
sequence migeochaliengediwith tipapolyspochatide (hRS) tofinddee iseptic peritboitie. ()

Techni ques_for nucl eotide cloning ar i, vep _in Sanbrook, 20 Fritsc
Nani ati's KBS He o) LRSpies Saraeutiess (o BB mia THREN2 a0 Ui by FESana
expr essi o W lustrated in Exanple 6. Preferred poiynucl eotide
sequences&g%t‘%&m%%, 90% or 100% i dentical to one of the
sequegsces exenfigure isiahdliFioneteprddudtion; ofiabar glaph| showitietie effect of 9
preference. The |length of. consecutive residues in the identical or 2s

honol ogouBew&innascen d&hia astivity em G7IAR salis{(3QBy1 sells diansfeciad te expmas 15,

- 30, 50, 7 r ‘RS i alols i ce, up
to the 1 g HGredatof EAGRof i deResTndHEts TRRIDECAMN. 07 AbEe0R"
conservative Sﬂgiﬁ'é_tsﬂlé arsuivivaBhaiph, idioviing thé abiiRy of e rive @ipregsedypept | de

(i-n ternms of hybridization properties or at 1s encoded) are especially

pr ef er r edsa@e midss challarigedswith 1S, () Nalinerh{m) RDY; (%) MBys35400 ug); (X)

PCT/ US99110793 The pol ynucl eoti des of this can be used to neasure altered

TRRE ¥kt i Meys3 (10 pg); (*)Mey-5 (10 pg); (@) Mey-8 (10 pg).

—_7—
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inacell or tissue sanple. This involves contacting theSRERSHAMDID t he
pol ynuci eoti de under conditions that permt the polynucleotide to hybridize ,
specifically with nucleic acid that encodes a nodul ator of TRRE activity,

i f presertvoi9e/s835¢ sanpl e, and determ ni ng pofynucl eoti de t HEET/HEN/10793
hybridi zed as a result of step a). Specificity of the test can be provided
in one of several ways. One nethod involves the use of a specific probe - a
pof ynucl eotide of this invention with a sequence | ong enough and of
sufficient identity to the sequence being detected) so that it binds the
target and not ot her nu%@&%ﬂ%&&mﬂn t he sanpl e.
The probe is typically } secondary
reagent) so that it can be subsequently detected. Suitable | abels include
32P and 33P) chelihambeers discovaretl thal westasecells invgivedsin thetTeNF traasduction

of “hybr | di » BAUENLEXRRRS BB A TasGrAiSa N SakaRfart G be dadb o™
br ancheds 15”5‘2 e@%ﬁé&é- Eﬁe,?rﬁaﬁc %JEt(i:vRiﬁﬁ fbf tieatfing ghe ré@a&mgﬁ”r@ﬁr@@é(prw@gga%y

poi ynucl eot | s a primer Tor a PCRreaction.” Specificity is pr

t he abi |l it ybeén ghvemthier designatines TRR EanPhoftyol trhgristaipuacetatecinducd credsdse of t er
a suitable nu r of P cycles, the anmount of anpl.ifi i_on pr.oduct

pr esent corF&%B’Q”‘/\P@'Fﬁf‘%t%‘ﬂm{’e@eg@%eﬁn r@ﬂé@’ ﬁ&#& pratgin hgdeen in
t he sanpl e. LR AT ang. J ' 0Si s
or - asscesmeRAs fom §16 SuBEMAIAR of TRELY ddls) EXBMA2) 20Fhd P bEH

rol e in eli penaini malinarkerofdhé Imetalfspratéasel jamity) el isarisrsedaapriaftont the
elimnation process hy activating TRRE activity in the diseased tissue.
Hence, dhdefelbBRRN @6HYAYbNs, high expression of TRRE nodul ators may
correlate with p i D | S <) f lse
in nmonitoring th!arfg%gjéisgﬁc%ﬁggggﬁngﬁé@%?%et g?ﬁ%ybﬂioge'béﬁ%‘:rtﬁégl ?Ié)%ﬁggr se
TRRE acti vi pgrfoffaéd.nWrieatt celisswefe sbletteduerbeing o goodIsdardte ol TRIRE.OThe
production of hPOi ypeptides and the preparation of nedi canents, as expl ai ned

bel ow. --17CcDNA framnawkirkat librapp wae exnresserd sl colh sypedatantoras tssted dor 3

chericar’ Sy AARREL 16 fefbdhg TN ARoRihs R REnRERESE Clmig A BRERT of the, be
found i ns Dugrgre€sidanireducBivascantuctedBrbdh ¥everal cydes, 2Ry hine chbhedpwere 92

s (1981), and U.S. Patent No. 4,493,795. Automated solid-phase peptide
synt hesi s cahtanregthatonaei than dgubledi TRREs getivitysinatherassay| (Figurei4)s yAt thes

430A peptid i i i e from Appl i ed Bi osystens,
Foster G ty%&}/[&)%g%gEP&%%B@&H%@%P%@%%%% ently obtained by
expression cloni Pgotefh RAprEsKibR OpriodacRN G Nthel Rbrdeshaes By RestBHIR iaS
operably linked to control elenents for transcription and translation, and

t hen transf eeralysanchagdeaniaigl sonsl foe sepsis Exipioteinifeam tareepdifferant olenes n

I or oor San: SecesfivTestie shitivis ERREIRR cbBe o HER Eup T v R ™ ©
eukaryot es, gAUfip&tant$6tel for theda ahbREulesd i SlhleS mah t 8f pRIRBIegiaPn
systens are described in U S. Patent No. 5 ,552,524) pression cloning is

avai | abl e f condiion$ mesiateddyaTNEerrri ces as Lark Technol ogi es, Houston TX.
The production of protein from4 exenplary clones of this invention in
insect cells is illustrated in Exanple 6. The protein is purified fromthe
produci ng host cell by standard nmethods in protein chem stry) such as 20
affinity chromatography and HPLC. Expression products are optionally
produced with a sequence tag to facilitate affiinity purification, which
can subsequently be renoved. Preferred sequences are 40% 60% 80%, 90%
or 100%identical to one




of the sequences exenplified in this disclosure; in ordefs Nhvdii5dr©865 N9
preference. 25 The length of the identical or honol ogous sequence conpared
with the native human pol ynucl eotide can be about 7, 10, 13crpAf3ee/Ri993 50 or
100 resi HRIYPF0r der of increasi ng preference) up to the engta of the
entire encodi ng region. Polypeptides can be tested for an ability to

nodul ate TRRE in a TNF-R cl eavage assay. The pol ypeptide is contacted with

C75 col 1) and 11 BRRFE SPORUETRRE ORISR iEiradoiing papliblich °
receptor C'lW@Q@a@erdri@lr@@S’Phé Subdifate s#écmﬁﬁgﬁbﬂfe TRRE 4618t iBERdnple
PCTI US99110793 det erm ned.” Cl eavage of TNF-R by exenpl ary pol ypepti des of

t hi s i nvent2 alistinguishesstheat’édkDa erangfl &Da TN ypegntote from athérs citokinet | on
can be used as jnmmunogens for raising antibody. Large proteins will raise a
Cocktai | offeGRRIOBRHNES CollAuTiace srotelent | ETS WAS Jille Basen | betgieband 0

ant i bodizes | i 1ok i | k. [ 0 can
e L A S R S L el
of about 1GQawsibie that oise iofi the nifnes éheadeapthentRREpisolader aaExbmpts 8parad on

a nylon nenbrane support hy stapdard F-Mbc chem stry, using a SPOTST"" kit
' om ConosyBIes GEIaN. (b KRses (el SemE; PLITE GHIST lBhE MAe RIORRY S
this invent]gq. Faisd ' | an,

expi ai ned BSLY ,sHey8 EREPpicfs 8t e barkEef®, 9Pt anghich 1 il Bgust™

i nj ecti ng aeleasealfrthé sohiblid farnd fropoihesllt i Itz ahypbinesisrofdhisi disclosurerthat

I mmunogeni ¢ form | mmunogenicity of a p pepti de can be enhanced b

ol de y
| i nki ngi0t o sPre@of the clanes aay oy haye REBWBYVNPrﬁftWtY themselvesittplasadaleas

Freund' s adj . I e DL | Fn,gjn :ion is followed by a booster
I nj ection ﬂétb\aﬁ té}méﬁ*ﬁ}?@ﬁc@n@ﬁgﬁé g%é arldtwg%ﬁdn@i s harvested a week | ater.

Unwant ed act i vi tThispossibiitais cavsistentwith ke obsénvations niade? bepaesethiere an be
renoved, for exanple, by runni g%the preparation over adsorbants nade of
those anti @hengdogepaus levelaokdRRE Adividy indhecesliscespdhdnithe assayundhe

fraction. | | | ' I\l u €ly/ini
pur 11 o0 by 55 s R BoRBEhonfordid TP oBibl Yobled Ron & 7s balR Whjch
chr omatggr agreyC OSringelis genstitallyealfared itp ickprésep73 TNFRCITERg Standard assay
chr omat ogr aphy, HPLC% and 25 i mmunoaffinity chromatography usin

th
i muni zi ng pciopguptaddey seniacting the dransfarmesgglisrwith Aluid bglieved Wﬂe@i'hnd
ther deri vabi p e , )
s subj ect | T3REne TR ey or BAGSGer sy TR e BTSRRI Romr Bl i3, of U°

pepsi n. Pr ogpbtitamsouy reiddass bp el r@tigtmaﬁmndﬁﬁ exogertbus TRRENissaddutiar d
30 references as Harrow & Lane (1988), U. S. Patent Nos. 4,491, 632, .
4,472,500 oiabout 200 Guts). ArcoUdiNBldacrassay \nveleins thatpramote JRRE petivity y, a

mamal zjos ‘v??guld i'r'ﬂ:rg?é’eeqﬁgraémg M@aggr]e%B?’r?qhe assay. Many mechanisms of
promotion are possible, including proteins that activate a zymogen form of
TRRE, proteins that free TRRE from other cell surface components, or proteins
that stimulate secretion of TRRE from inside the cell. It is not necessary to
understand the mechanism in order to use the products of this invention in most
25 of the embodiments described.

It is anticipated that several of the clones will have activity not just for
promoting TNF receptor cleavage, but also having an effect on other surface
proteins. To the extent that cleavage sequences or accessory proteins are
shared between different receptors, certain clones would promote phenotypic

30 change (such as receptor release) for the family of related substrates.
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PCTI US99110793 i mmuni zed, and anti body-producing cells (ysNgiidber 2002
spi enocytes) are harvested Celts are immortalized by fusion wt eh
non- produci n transfecting with Epstein Barr Vi i rusp,

transform %Wr%?e? oncogenr c DNA. The treated cells are cl one(dplgﬁ%?/107?tur ed)
and the clones are selected that produce antibody of the 5 desired
specificity. O her net hods of obtaining specific anti body nol ecul es

(optimally in th tor single-chain vari ble reqi ons nv con tactlng
a library of inmmu c@h‘fe c BIQVeaes; RRIY%ﬁp 985+ itqte PN ﬁ‘g{{‘%

antigen, andpcgymmrd&t tHé?%ﬁch@'éhcﬁebS@fnéﬁhdésom ahﬂmmegcmaebma sBEﬁ‘ge
can be constructed to express | nmunogl obdlin variable regi on segnents on
their surfaqeepties. VRhé birdinglof, TNE Vo Higy receptavbiediass 280umbee@f biological

| nt ernati onal_Pat ent licatio WO 9413 201047, 0 02809, and
NEG noss orefots. eaiaesbinsc NG 6cRior BYoTRIESodMITRBLS, AN Fapsaption o
i nvention ar THRP® %62 n I
t echni qugs tfy i mm%oassg%nﬂcdg%ﬂsggpfo %aé{&mghreé‘ﬂ%mﬁgaﬁg%%dehﬁg the
St ockt on Prgaaddbts dPMis iventidet dertl beofuskdmon enariyiiate! s@mal Mearssductién nipei m

VCH Ver| ags gesel |l schaft nbH, 1993). The antibody is conmbined with a test
sanpl e undercyieiaes.i Whishviscefecensidérable, saporance i the sianagemeant of diseass

" the. sanplandiic af 8% FEPlad, BY ofing 2adh o ofne Bro s ot dnis, Blefiio o
4,208, 479 af’tfbn“ali@%e%é@d)mcd’ adbsiieyaétalt ytosdemaihe veheri sighantramsdirtibds

reagents (U.S. Patent No. 646, 346). Separation assays typically involve
| abel ed mnn@mwg@npreeﬁaw pffeetad s apnomaal TRBE| %Qtlvétbitr PSSV Ry Riarns

"abel & are raarcipBl; i o, biYbuBlfe JpRRAS D ko RS WBLiihe et *°
and 1 uor escasppdurif that Usth aﬁruéhry@nm@ébtwtaﬁwdhw twé sighia? tfaheBublion

can al so be used to detect TRRE nodul ators in fixed tissue sections by
i munohi st olfoep. TNfhe anti body is contacted with the tissue, unreacted

anti body is wash nd then b nt i.bhod ically
using a | abel ed ﬁase\'a\géht HHHV%W Qﬂﬁg' ﬁ?‘ gphrﬁ]‘ﬂ%ffgygﬁ%(yws&%ﬁpn%%w
not onl Y15“heché%xatrﬁtﬂe%ﬁbﬁt ahelskureaeiﬁetnb)arbuﬁu VARG Kriow Wha@dadiftlqids tde
tissue. -20 14 Novenber 2002 WD 991 58559 PCT/ US99/ 10793 Det ect i on of TRRE
modul at or s i@mployi int thee pradtioe mfettwamytenpon poske following odetall¢dhidescription is\s

i ndi cated earlieger h expr.essi on of dul ators may correlate with

pr ogr essi on PV @E)F,(,f 9‘%@‘% CE"VEE'PEC%PEI% rgg%gf use in monitoring TRRE
nmodul ators that are adm nistered in the course of therapy. 5 Antibodi es of
this invention can also be used for preparation of medicanments. Antibodies
wi t h t her apeldefintipns andibalsici fechnigges hose that affect TRRE activity - either

by pronoting cl earance of a TRRE nodul ator, or by blocking its
physi ol @i cal actAsrusethin dbisi disclesureée “EBREeaetMtyor refersi tathe abilityv iof ya

ol oo | Cediadtaf Taotenve At BEaRE, TNES fseblli oy K (SuiReR sor bRus " °
devel opi ng péﬁﬁé'ﬁrﬁ%ttﬁér‘n ”ﬂ%?ér?ecﬂag‘@ Pd“éle’éd?étﬁe ﬂ'BFr?%n %Eteﬂ ges-1 celis,

transduction screenin od I's for poiynucleotrides that have an
ability to rm:ldbad:rd)e‘ﬂ?REEaamph tly. Howeder,t TRERE santivityicag, beeteawtedz apbany ned

h TRRE he TNF . Syj |
const 1 uct 235?%?'3%%96@em9r%%§m%9@§§%[ D4 07 b WER iz CtorefEaryee of the
act Vi t o THERRECRREImAY Bpiafd i PR IndiRtbh” Wﬁ-ﬁreelﬁlgéiétﬁbmdfﬁr

an abrlrtyto rel eas ound TNF-R The lev RRE expression
shoul d be noExaraple 2)smeddnst ke aipnoperds of the 'E%RE\adtlyltscmeasereﬂelnethteeaksthe

T EA T 5o e i el
genet | cal | y ﬁdheéeqﬁjsﬁr‘?a B §30ai M Rl Ak Bctdero] MooiaRolsifedte,

TNF-R from thé ce can e rreasure elt resi

of labeled TNlr'eMmudementhTRRElacttvttyha/exmameamm@er infExiangple uper nat ant  f or
rel eased receptor {Exanple i) The screening astsha% i s conducted by

contactidy the cebl'sT %&"Br ulafor'RISE 2as@MpQEnek hhasdh 90PWG8IVe@f iefdert o

be screened t r f
TN R £rom tRERBEITS of el MRSy t‘éﬁrpyﬁtéﬁ@ﬁ"aewmﬁ Sl
activity (either pronoting or |nh|b|t|ng Efactrvrty) are selected. In a
variation of this nmethod, cells expressing TRRE -21 14 Novenber 2002 WO
99/ 58559 PCT/ US99/ 10793 activity but not TNF-R (such as untransfected COS-1
cells) are contacted with the test polynucleotide. Then the culture medi um
is collected, and used to assay for TRRE activity using a second cel
expressing TNF-R (such as C75 cells).

[§ L]




This type of screening assay is useful far the selectionjpfopahysugipgot i des
5 froman expression library believed to contain encodi ng seqguences or
TRRE nodul ators. The Jurkat cell expression |ibrary (ATCC Accession

TI B-' 152)WPSIE8Shpl ary. Qther cells from which suitable | |B?’5’P§%95“08%7h be
constructed are those known to express high levels of TRRE, especially
after PMA stimulation, such as THP-1, U937, HL-60, MEe-180, MRC- 5, Raji
K-562, and nor mal hunan nonocyt es. The screeni ng invol ves expressin

from the |ieeligr yThasetthat @ére@@ﬁeER%E|actlwtm@awé:ra1@f@f§ed te gp T ﬁ'ﬁsmﬁpw endel | s

h the d
opt 1 onal 1y 414 SosChial cebrdls® PREECHfgy Gdy kbl St THKE o
functional SRREEHiORbt8RAnGIALECbirpdutas thatathveproiiltid activity f6r PRFIRVand
pol ynucl eotide clones that promote or inhibit TRRE activity. -~ 5 This is

i | | ust r at edc@sopownds manpugmsnt Fhet lﬂ@tW@(pefr i At @mteaeemerfaihaemlm t he
sel ect ed. pol ynuci,eo m ne u VI t i.nside the
cel 1o o PrpURC SRS ERsR dTbRY OF SRS et ARSI RyOEI PrORuttEn 7 - e
suggest S a éﬁétﬁplfaﬂ} TRRE Ehﬂhﬂte?é Ohifibitord ¥ FRRE é@ﬂ\l‘lt?rba(hf bé btARLA

saqg‘d
sequence for a signhal peptide and a nenbrane spanning region can hel
det er mi ne wthetduzeening agsaystiesdribeddetaw.ed from the ceII or expressed in the

devel opment of ¢ Fee T uteciie’” ErtefieLa pRbERei forneol Riniapfides o any
expr essi on %‘BQEH M dithsr GRibxPAbSIRIERGtiIRE _bh afibSHLAREi Jéé”%r‘ %4idio n%[;’sgl he

fragnents, I on proteins, and other 25 variants. Thé mninu
pol ynucigeot de'nselqobdesan'talya*tavetanw thmdﬂmsTMshudtﬂre,tamnmytpeﬁdrm aay1 be

det er m ned [.enovi n part of the e and then u t he screeni
etoy ™ o Getiichibhe KnbBrbdr pRknaws, ﬁﬁp@owm i), B, Gasaplgag oF
ext ended se

assay is al gg&ﬂé@?ﬂﬁ@d?ﬁé@é%ﬁ ér?%fé %u S m-mi(sééﬁ ect Riﬂi@l?g&gﬁﬁ vity
by interfercDNYA trdacmﬁblhanhapolynm:idetldesTRIBEamnhﬁdl apolynucieotided, i @iasmids,

interest are ri boz n@@ and anti sense ol i gonucl eoti des ogérres --22
Novenber 20&09@ 6 53CIBARNBESy BHYORNIRLES. o opvyeHeﬂe%fi% a!’h%ﬁme%ﬁ%l yze
cl eavagg; nﬁéﬁie@t ndciEfds! LGk bk neth) Y &ﬂﬂBébﬁ&eé‘aH&'rW&H-fdt §§Cwence
that is corrp enentary to the cl eavage SI e on the target I £T onal

sequence t hptespnt;\mddaf itdtnsdo thenyciettide struetute msyf pe tmpdu&d: beﬁwage after
Construction of rjibozynes 'Lys deS(T:rl bed in U S. Patent Nos. s 4,987,071 and
5,591, 610. Anteraklysef H1a gelmareot haefgrmha@lvawaowe@émmewa@@ﬁbm to

sequence CONBUSERIHPENaIOs GG CBhiks SrftiEs Shebifelogot

Preferred chemstry constructing an I Sense 0 onuc 'S outl'| ned

i n an earl i any serabodimenbpsfc thia am\zentuoa desoribaed hbcmh that tisea cpolghecteotide y

sequence, and by features of the chem cal structure. Antisense nol ecules
t hat i nB bi gancompasses both the double—stranded form, and each of two complementary

single-stranded forms known or predicted to make up the double-stranded form
“Hybridization” refers to a reaction in which one or more polynucleotides
react to form a complex that is stabilized via hydrogen bonding between the
bases of the nucleotide residues. Hybridization reactions can be performed
25 under conditions of different “stringency”. Relevant conditions include
temperature, ionic strength, and the presence of additional solutes in the reaction
mixture such as formamide. Conditions of increasing stringency are 30°C. in
10X SSC (0.15M NaC1, 15 mM citrate buffer); 40°C. in 6X SSC; 50°C. in 6.X
SSC 60°C. in 6X SSC, or at about 40°C. in 0.5X SSC, or at about 30°C. in 6.X.
30 SSC containing 50% formamide. SDS and a source of fragmented DNA (such

as salmon sperm) are typically also present during hybridization. Higher
—_11—



expression of cell surface receptors are described in U 4 NGatmpér 2903 -
5,135,917 and 5, 789,573. Screening involves contacting the cell expressing
TRRE activity and TNF-R with the conpound and determ ning the effect on
receptor W 4889 Ri bozymes and antisense nol ecul es ef fecti PETUR%MIFEY i ng
expression of a TRRE pronoter woul d decrease TNF-R rel ease. Ri bozynmes and
anti sense nol ecules effective in altering expression of a TRRE inhibitor
woul d i ncrease TNF-R rel ease. Anot her screening nethod described in this

di scl osure Bfingency eequirgst Huighari Iminimaem pesmplepentattyt detween athybnigizing
tivit Ex | . [l i bot.h TNE- R " te.,l evel f

TRRE neli vi PETRrEs B e SIS HERHERRGN Robtbigs e (hanted B BT Githg: 4%

receptor r eLse&%}d@ MENRRT, Bb¥nd Edifieh (SambPdole Fl‘?ﬂéékﬂ&%ﬁni’éﬁé,efrt%% An

increased rate of felease indicates that the polypeptide is a
pronot er, while Hisleodemtecd thatepuringi arxd pyrittidinetrittogenoysebasatewith simii®RE

.inhibitor. Thi b dtqt 1 tivity of .

o0l ypeptd deSTURIHIESIETL B TupaRedRbseBvaIgY b frmirest Watbad itk chaseceiring
dul ate TR : i R i Ze Ld L] |

encodes TREEoiG: dferSuBibg | 6F 1R, RfiogeRels Bases)  paRfulat wiaqil nd

fragment of thyheingoby thepmiodéication tof eitrogenoust heses; saehiasdby ety lation] elawsni ne

whet her the activity is still present. Mitated and extended sequences can
be tested i RoteRNsite amptenel suhsitutien.ceni ng met hod embodied in this

I nvention is a ' A L he
action of & TRRE!oAGrqse08or SRERhAaBHY BF pBRrRoniRl B bElhBellics
i ncubat g ealcliatexk pyealigngg ThE setuentes bellg cohdpaved cahdr thef0couMingothe8559
PCT/ US99/ 10793 (such as C/5R cells) with a pol ypeptide of this invention *
havi ng TNF PHEWEE chghatad (asiduestakeach plioned pesttionnsNedenallyjs jmpgsed dorrrRRE

Todtum of ¢ 1s BleRplEE B inddiiORe oP BEleflins, 06 AR HeRed iy wiEHE fod gl | |
anot her opt hecominddates hhSobVisuglg ifireased Numbrt s fflinooasid nesiises e oh8REf

modul ator at a high level, and the assay requires only that the test
subst ance bthecsgquances heing aligaedel WhenTone of ghe Gequeness being eomhared is

t hroughput scgeeni f. a.n r of wtest conpounds.. Ejt.her . the rate of
r ecept o?élr e "giqugﬁ’ g’%clg%gr 8§H?§°Lftﬁ8 'ptﬁége'ﬁ% %%&d%bggﬂﬁ@geéf'%ﬁg ?%%Lfe"ace
subst ance) Harihglewd copafigBal e peRentYtARIRMLG) isdgiveniia RerhidRbf Asdidudd in
Paral | el experinments should be conducted in which the activity of the

subst ance ofhe testseguener doatngre ideptiealda residues mbheneemparisaned reference

pol ypepti de é@l@é&r&r cells that don't express the polypeptide). This wll
det er m ne wh he activity of the test substance occurs via an effect

on the TRRE IDFQWAEQIséaehé&irﬂd'éﬁﬁies@Foﬁ’M@?blﬁ@%oﬁﬂé%fé’f@%&ﬁé%ﬁ‘bdm?tio-ﬁhi S
type of screeni ng{ assay is useful for identifying antibodies that affect
t he act2it ¢of @ KNARRFEanastipt.at Subsequeriottansiation into peateinyarnethes affactor

nodul at or as _descri.bed in the previous section. if the tj body decreases
TRRE act vi 9PRAPYE Ry Ash argUa Sk P RotBRUIBA s RBRIRe i o pot ent 1 al &0
llower TRRE acti viGgnétic \GitéPatiort! RASsND af prees WhheiAnhi §OREIRS elsmhéttt Ishi s

assay can al so
intfroduced into a cell other than by mitosis or meiosis. The element may be

heterologous to the cell, or it may be an additional copy or improved version of
25 an element already present in the cell. Genetic alternation may be effected, for
example, by transducing a cell with a recombinant plasmid or other
polynucleotide through any process known in the art, such as electroporation,
calcium phosphate precipitation, or contacting with a polynucleotide-liposome
complex. Genetic alteration may also be effected, for example, by transduction
30 or infection with a DNA or RNA virus or viral vector. It is preferable that the
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20 help identify binding or catalytic sites in the pol ypp@Nbdgmbél;mO@ztype
of screening assay is also useful for high throughput screening of small

* mol écul e conpounds that have the ability to affect the lev

recept or SWO99/485821 1, by way of its influence on a TRRE nndg)FgII‘I)SPJII\IEPrIaII

nol ecul e conpounds that have the desired activity are often preferred for

25 pharnmaceuti cal corrp03|t|ons because they are often nore stable and | ess
nts and their u cribed earlier,

expen5|ve to produce. e
utility of @enetig ﬂ'tﬁfﬁtiaﬁd? éaIé‘-?FBBG'PeBY |H'i°9‘?f"3§° Eutstm & pet aem%r@tlv
signal tran (aldlﬁ_% \c/m‘tlég fﬁyefl nes (particularly TNF) Pr oducts t hat

pronote T ef fect of decreasing TNF receptors on the

-24 14 NoveﬂbeThé@é)r&ts “;WQ/ tﬁ&SB%eBﬁHéLﬁwl“ﬁ@wa" ary hesk imérchahgdabiywhi ch
woul d decrease signal transduction from TNF. Oonversely products t hat

i nhi bi t TRREEg# tqfurefﬁr;swpévmetﬂe QHR0 @F'dﬂ\ﬂlf ABY deagths The malwaer Mmpyshgnal
transducl 'bFIéhea;EhSratI? éﬁé’qs ﬁhﬁxfa&HEBmIéHEes dt a%ﬁﬁ“&&hé’” hg I?Imﬁy 28 oh

consi dera ter es nment O I nica COI’ICII I ons

"TNF si gnal i pgerpgstedi by tesh- hmuﬁdteaom hvh@gtsermé alte enoepasd anSaedino acid
conditions include: Heart failure. IL-1 (3 and TNF are believed to be

central nedpolymes thﬂt hasp degat m@dlfﬁ@ ifar | exampls, y disullides Honde dotmationg and

activatinglnfla r |ls. i ST dlacfuntlonln
congeot | v BUEPVRET Pications acabiatcn, atBephG Tufeh ol Hiy dthet Bipintlilon

burn shock. su&;ﬁﬁb%hﬂgaﬁ@ﬁmﬂtﬁ%fa%'ehﬁ@'cﬁmpdn@ﬁ? and wasting occurr| ng |n the
course of chronic di'seases, such as cancer. TNF is believed to affect

appetiteég ener gyAe%lpmnanIyngptldnt’j isrét pblypeptidentcomprBingCregions inlasdifferent The
intlammtor oces nedi at ed NEF | e t o thi ckeni ng of the jntestinal
vl 1 o or HaShE i e S egE B OFGumsBEtn . | The (SR noifall&tin
shock. The §s’§t%?lété EFBI@FPE aYq afd ‘b@é@gtﬁf togefiraii the fusem ﬂél?ﬁ@ﬁtﬁt@atthé/yﬁcan

bacteria, such “invol ves TNF-nedi at ed 20 i nfl annat i on
Arthritis. rrottmaﬂyoenstam thepsamei protein buttareoplamdien syheWarengenssitiiedbel t o

mul 1 ple. scMsiRysROVRRRIERS | O INhnfaRi DR SYOAgHRal BPRetr ohe TRRTEEENS
mul tiple sc | r dbe n,
and di sgaseg tnpateﬁl R rﬁ@ntaUBP' é:;%tdel Qdies SR AR afanwp@%iué?fcabstes

Pol ypeptldes 0 ventlon t at note TRRE activity can
adm ni st er eddditioh, dbletloh; exttsuhtstltﬂtxo:meof easinacacid nesrdms: z:r remy ToFmbingtiah

t duct il h

et s, B RacE R Rt B b e SRl A
I 3 I

i A e P i o

fragments are included in the definition of polypeptides used in this disclosure.

20 It is understood that the folding and the biological function of proteins can
accommodate insertions, deletions, and substitutions in the amino acid
sequence. Some amino acid substitutions are more easily tolerated. For
example, substitution of an amino acid with hydrophobic side chains, aromatic
side chains, polar side chains, side chains with a positive or negative charge, or

25 side chains comprising two or fewer carbon atoms, by another amino acid with a
side chain of like properties can occur without disturbing the essential identity of
the two sequences. Methods for determining homologous regions and scoring
the degree of homology are described in Altschul et al. Bull. Math. Bio. 48:603-
616, 1986, and Henikoff et al. Proc. Natl. Acad. Sci. USA 89:10915-10919, 1992.

30 Substitutions.that preserve the functionality of the polypeptide, or confer a new
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PCTNS99/ 10793 signal transduction (such as antibodi es to14NGvehbéHBPt Or
antagoni sts) or that |essen the extent of inflammtion in other ways. .
Pol ynucl eoti des of this invention can also be used to pronote TRRE gcti vity
by gene t N&® 9943855%The encodi ng sequence is operably |inked tbCEYRIYHP%

el ements for transcription and translation in human cells. It is then
provided in a formthat will pronote entry and expression of the encoding
sequence in cells at the disease site. Forns suitable for |ocal injection

i ncl ude nakendDRanefieial repedy i (Gush pas lkenhwmeadt Actbdlyi ostability, podslecsgased

pol ynucl eoti.des in the gérmof i rs (such as adenovirus and AAV

Vi al %/ect
constructs) IMRHNeeEM tﬁ' EhBSRSRY &p?fesrf?cgnown to the practitioner skilled

inthe art will igck FS { j midn i
5,827,703, and S%Gékgg)gdeﬁgtﬁébﬁ%q y tNoGZ% E'c %ﬁ@?gﬁ?“?r ansd ctéllméhnn IS

al so of i nt enaletuleheapabldef specifio bgiding to pltayget, sestetis @ polypeptide,rthrough
resol ving the disease. | articular, TNF plays a beneficial role.in the
neor of | 26 ng 3rleast iane arbesn receaplihoste. [rated iy the variable sregiRfi At H18 can
be adm ni st lee Sy i ol bi 2BE vy

i ncreasi ng ?ﬁﬁq‘s’@%ﬁw@f@ﬁs u!:ete'l on éaéreljdhé}lrér;)r?g)@ee{f he @génﬁgy?%%/ea ﬁé‘lre(?@g%fptact
Enbodi nent s aptibbtiesi ingnaisonahtibady EguiMalentRRRatdhcludée yal neastdena@nantigerse
pol ynucl eoti des., A net hod of conferri n&ic! ong- st andi ng, i nhi bi tor¥diacti vity

is to admi nicofminiag: site: gt dhe) desired spesiicitn, gﬁrﬁﬁﬁ wckiglesbyt,afe not disytegh iy

transcri pt i Ghestefie of sty hréfiqed Hddherts Hbidty o it °ftfiehd”
nmor e fraguemurianizedfarmibbdie) Mindldathaiy vesiable fstibmd, sdiabodiee, ehteahttbody

antisense nolecule directly, in the formof a short stable polynucl eotide
fragnent t h&haing atndetas antigendnducadiass@mBly. t he target nRNA (U. S Pat ent

encodes the TRRE TbaltaifisR” olgpudledtiic, chPivedpfls. ' PRabinh aftddRl.  ioter
i nhi bi ts TR3@batahcel ey 16 2) prepafitionafele 86bsianes deesidi df ANedst'donss of the

section. The function of ribozynmes in inhibiti ng MRNA translation is
descri bed i wtherscompopantsnhat maypgisobe pigsent wheresthe supstange mrod uaimilar

‘his | ti ot - . oy . nth
i vi 1 8o sstehesC Pl REX B bOBlRuf Braiipa TSt ThRCatclrtymie i o
its effectissars éubsaéhw'rrmgl be'préplared b usig apdiifidRidn-téhniqliéd tDaRiEhat
2002 WO 99158559 PCTI US99110793 di sease process. Exanple 3 describes an LPS
nmodel for sd&fEN& squiee griktuse. rswighment ean bpraeasured opfarTRRsolHta basisysuch

| descr | ' L, dn which i,nhi b | d
e tested 1 ab paLbAr vohe B READGR B0 Sean Ad plshirtl W FobiLs aieteB
the art wil Ipdt&ypalg! iéA&fing dubstarited présent SiH! i lsdufdd rhixtireng lﬁﬁlefeéféﬁ@ on

TNF signal transduction or inflanmmation. Qther illustrations are
car di ac 2P scteawichmenter otidhen emixdinsents \of ythis hingention qre. ireasingly gvore

91: 2620, 1993 d, Gargi a- Q¢i ad 1. (J 1. .Surq. 181: 327, 5);
t he pul rmnaﬂféfeg'{,]erqem AL apgﬂllr 3&?%’??5%@ (Zafpkg%?rﬁglg}@tefsr g?r_e}%r{ﬁdi@g)r-t%)? uZ}g
Transpl ant . ghpicRRfent 19 ¥dre praferret ol ddflfdldi!@ﬁﬁ&hﬂ@nﬂ%dﬁioréfp%f%@d?ai‘dof@%id

Pat ent Application WO 9635418; the bacterial peritonitis of Sharar et

al. (J. | nmemsichmesd:igasezn a@es)irefemedc oA sulsstanckeicanfalse drenpravided .in an
(Scand. J. GastroenterolL 31: 786 996) , .and t he di apetes del. of vgn .
o rath o doa(es Sard BY 3 Rteeps b attisial Bepetbfy, SWER DY Shedina syhdiesis
are desegi beft rbBoMBifantexplessibn, SUrg. Res. 69:399, 1997, and Seljelid et
al. Scand. J. I'mmunol. 15 45:683-7. For use as an active ingredient in a
pharmaceuti cal prAephosttéedihjs a qetil whiepthasebegroggnetidatiy taltéeed, wr iardapabis obf

this invention i eperal ly purified, anay from ot her reactive or
potentially Q%ﬁ’ﬂlf{égé r@eéoﬁtséﬁmw'§trat*%eﬁ@n exogenous palypucleetidgsi ch they are

prepared. Typi cal hu 1Y€ d ed'ﬁégrgé% oXi 0 A~ N e

about 90% hormgen-llt-al?/et yttéﬁgndaﬁ%a\é spér'ﬂ?%r a%l y o",'%rg éQ%ﬁ%ﬁo%n%%?!e 32’595
det erm ned lpbthinedtfromal sabjeetyand: hsefobinogn aphisro procédiffepslustaas \d disigaestic!

el ectrophoresis.._The active ingredient is then conpounded_ into a nedi canent

i n accoPBandesinihe gefiBitian gnearmranses salidctisaue:samples: abtained, 8.8 SHisal

phar maceut i pAar.al.i Cl.i j 1 N n'

Phar maceut | damoeh oA HhdRRy, e P 35hioBSE seRelfich B B obtefiag, fom 2
Publ i shing Co., PA Steps in the conpound+ng—of the nedi canent depend in
part on the intended use and node of adm nistration, and may incl ude
sterilizing, mxing with appropriate non-toxic and non-interfering

exci pients and carriers) dividing into dose units, and enclosing in a
delivery device. The nedicanent will typically be

D




so packaged with information about its intended use. -2714Nddehptepher 2002
WO 99/ 58559 PCT/ US99/10793 Mbde of adm nistration will depend on the nature
“of the cogdiid being treated. For conditions that are expegi@@ohifrosequire
noder at e ggisédrllégggsagnd that are at well pertused sites (such as cargigc
failure), systemic admnistration is acceptable. For exanple, the
nmedi canent may be fornulated for intravenous 5 adm nistration)
i ntramuscul gar .injection r.absorption .sublinguall r i.ntrangsal | Wher e
it is possi Hinealetbisgt Hr e Rgely qfained Jiali e, diauid SRS subh &l 1y
preferred. Mgsa! sé%,”%@%ﬁﬂ,'%ﬂwéﬁ‘fidid,bé’ﬁd“ (FRB2ARE A FRERGRNF aé]gt@etsobft he
active ingredient at the disease site, and mnimze ‘effects on TNF
recept ors osuait samplesdbatesontain & patehtialdndicatidre ofiineadiseager ocess. Condi ti ons
that | end thense]ves to,~0 admnistration directl t the disease site
i ncl ude cancer ahﬂ'eﬁﬁeﬁm'isﬁ E\IAEW‘F‘& e Epelipe; Gmg E"Hﬁ“ﬁ%"i‘ﬁﬁ'e@ y
directly wh t Fe3 ;
endoscoé c %‘?}b@ggéﬁ@. QXBP | %Eiﬁgmg(rﬁcgﬁ?;b léllgﬁy'a SOOE@'%QEF@TPE%@S\? t%Né'
tunor site andimgusologycaiithinetheakiloof, theedrt gSuolp teotiniglissrare @qigihed inithe
matrix or in a sujtable menbrane such as Jiadel gGuiIford ~ 5 Sci en&gds).
Wier e di r ecstandaidhlitefatuie, vchas oMojgadantloning: & hakeiatery Manual' nagc
gi ven t hr ougRis: i i) t.h h\S @, i Al i Weday,r t he
phar maceut i gg\t'%@o(%hﬁr?%ﬁ:%g@qg‘eﬂ]a h%rtr'%I g?g%)'tgﬁg%@da&rl@'@céﬁm%fﬁ g'lrlll f the
active ingr Gditﬁ@ﬂ.,a‘lQM)ﬁ“AhmsteelsiCILﬁturé”O(R.eka?l’ehﬁney.f@d.ﬁd@ﬂ?ﬁ fhegsedesnt
can be encapsulated in a |iposome or other matrix structure that displays
an ant i Hody Metheds |infanzyraelpay| (Aeadepiadriegsa inte); | "Handbaele ofrloxrarimental he
target cell i e ha { t &id d ti i | r
antigens, | !"Efiﬁhéﬁggr ('?'l g@ﬁé’?ggeéft?f}g réclaépcgg}teg'r gd?'g'. gé%g?%'?%ﬁ* %ﬁ:goﬁ’g‘%?
pul nonary t Magehilig) Celig (Jodpdiiet Bos F (Crlos] etise at38 7 NFCsv@taProtocols in
transducti on, an apéropri ate targeting nol ec na t he TNF |igand)

[

| | ecul e be
since the tMolrauiar Bisiagyidb. M. uisyibel obrhyedn. dABLY @MY GHrgntRyolaess 1y of

hventt on: ariERgiBY: FEE ColiEhE R Rqq.0 Fog Rl Ple el Rapaito BhGEE o
typi cal{y biefet tbeprgrevibaytpibht applicativhefalaiiy Yo PFRREOUhtePRdficHal Patenther e

near conplete ablation of TRRE activity is desirable, preferred
conposi t i onAppieatondyOredd2Q140. vity by at | east 30 90% Were increase of

TRRE activity is sirable, .preferred c i N ase 1 activity
by at least 5 o PAARSEE AT ErraBR/B W 838 i 8t J0fsdhtes Bhilk
2002 WO 991 aieREd Peil/ pisihitsl O 2nf dpplieaicis) Oartitied bhd demsitations t ivgicditsgase
being treated, which of the TRRE nodul ators is selected for use, and
whet her t heaByMheiesinrthisi diaciasuie are hgrebyrineorperatest hereirdy rejeresne dn their
adm ni s%d' at i ﬁ@" an effective anmount of activity will generally be an anount
of the TRRECHEG®M ator that can cause a change in the enzynme activity by 100
to 50,000 Units - typically about 10,000 Units. The nmass anount of protein,
nucl eic acid, or antibody is chosen accordingly, based on the specific
activity of Polysiugteotides conpound in Units per gram The followi ng exanpl es
provided as a further guide to the practitioner, and are not intended to
linit the invent Polynuplegtidesiagf this invention can be prepared by any suitable

technique in the art. Using the data provided in this disclosure, sequences of
25 less than ~50 base pairs are conveniently prepared by chemical synthesis, either
through a commercial service or by a known synthetic method, such as the
triester method or the phosphite method. A preferred method is solid phase
synthesis using mononucleoside phosphoramidite coupling units (Hirose et al.,
Tetra. Lett. 19:2449-2452, 1978; U.S. Patent No. 4,415,732).
30 For use in antisense therapy, polynucleotides can be prepared by

chemistry that produce more stable in pharmaceutical preparations. Non-limiting
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10 ~Xd, Al PI F~' Exanple 7: Assay system for TRRE acti vifgyNovdmber Bg@apl e

I 1lustrat es an assay systemthat neasures TRRE activity on the human TNF-R
inits naty fgormation in the cell surface menbrane 15 pernseer16793
Menbr ane- assom ated TNF-R was chosen as the substrate, as having

m croenvironnent simlar to that of the substrate for TRRE in vivo.

Menbr aneassoci ated TNF-R al so requires nore specific activity, which vvoul d
di fferentiat | @yidr [ I

of the. prs 1oraEs SREBHS, BIgraRaRER AlleoBR LS, Tl BarEr. .,
COs-1 cel | s alijonbeléotigepngitts rhodifiee Hadfkbanefs e.u181ePatém maskraasm 36D é(rm
size. The procedure for constructing these cells was as follows: cDNA of
human p75 TNE3R8#28)-cl oned froma ~. gt 10 cDNA |ibrary der| ved from human

Bgng(r:\yt)etchuégg);ngg@w%c&%t ec(ﬂe Bone "°§Sn%§’?%§§°d gﬁ%’érhecgnafl ?gg

to the 2% r egpaphiRatioPih £ eavsiatewith thergasiredosddlerte. ngéh@rﬂedtnd?ee HEREE
was a 2.3 kb fragnment covering positions 58-2380 of the reported p/5 TNF-R

sequence, whSRANNIE thepdesieed sequence are mnnealsd ﬁ@aéhpﬁemmmeRemm@ by a

Subcl oned | riONA RV At fen e at BignBl derEaighuohe A1gh tre Emplate
expr essi on vt ongdia-AiBonublbolBSTHSSOARB2 VRO WD) BEELIOEOTAS

orientation of the p75 TNF-R cDNA was verified by restriction endonucl ease
mappi ng. Fi gdesired iamawnt r af esnplified inohinuzieptikde i nehtained, (kJ@TRatentt Nos.

n G5, toQﬁdfﬁﬂ%' Soal B HEAD) “ShianSenmiiaRS Belid R wyAdld SSi fbraly ' ©

cyt onegal ovi h d&fo nl WN
ki dney CGCS- 1é@|oﬁ&m\ﬁrr@%n (S;FRLE%'E(%EP @%rn té\gi%g%ﬁ%@g?nétpﬁ%sp aw;- ator

pr ECI Ipl t at 11 omchmhr’lg)ldeqlTérmesel é'beemmato’(ijiecellnhmm lsrwaﬂﬂbla/afmmdhamrheadamnﬂ
T .qi /5R. 1 ' t
Tevel of ;75%@;%5‘@“%@ oTOad bkl Bd. MdrassescVhort T B/t o
24 '
into a We¢A #THBS Sﬁgatﬁl dﬁ”é@%g}uﬁ% {a%ﬁ)ﬂaﬁohg ch be éfdrﬂ}eﬁfr%@ﬁg at

37C. They were en I ncubat e uman reco I nan
(r adi ol atgel edmphﬁcrayomw dﬂdlgmamsuéaﬂlerm’hM) or cahlee incesmmatedoaftearvasdehy of
100-fol d excess .of unl abeled human TNF at 4C for 2 h. After ~ 5 three
washes with 9&Ret E‘cﬁpﬁc‘PBS cells were lysed with 0.1 N NaOH and bound

Socdon) . Fi gure. 3 Sheao REAe AnPuitTBRC O LERREEs 2% Rl colfiEEnd

obtained by inserting the desired sequence into a suitable clonmg vector and

reproducing the clone. Techniques for nucleotide cloning are given in Sambrook,
20 Fritsch & Maniatis (supra) and in U.S. Patent No. §,552,524. Exemplary cloning
and expression methods are illustrated in Example 6.

Preferred polynucleotide sequences are 50%, 70%, 80% , 90%, or 100%
identical o one of the sequences exemplified in this disclosure; in order if
increasing preference. The length of consecutive residues in the identical or

25 homologous sequence compared with the exemplary sequence can be about 15,
30, 50, 75, 100, 200 or 500 residues in order of increasing preference, up to the
length of the entire clone. Nucleotide changes that cause a conservative
substitution or retain the function of the encoded polypeptide (in terms of
hybridization properties or what is encoded) are especially preferred

30 substitutions.
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speci fic binding of radiolabefed '251-TNF, while parent aMﬁg@ﬂbeggbd)@ did
not. The 20 nunber of TNF-R expressed on C75R was determned to be

' 60, 000-70, 0 eptors per cell by Scatchard anal ysis (Fi et).
The Kd va‘f'ﬂgg}ﬁ’{é\;?cul ated was 5.6 x 10'" M This Kd val ue mg&f@sgg/g’gg’s

agreenent to the values previously reported for native p75 TNF-R TRRE was
obt ai ned by PHA stinulation of THP-1 cells (WD 9802140). 25 THP-1 cells

1108 cotl o i oeh iy ucRBRics Bk O RE, Yo"l lrCal Pl aFES BRERRES °
108 M PMAjhog &l mrntusgue‘i%aﬁ%ie at This Grvdibes C&idtéctw ehé ddnesib editANthe

washed once with serumfree nediumto remove PMA and resuspended in the
same vol urrsmwnmmld_eewdm t eonditiarsCéhatapesmit2theo m@ymlemwebm i mfbridnze5%
C02 at 37C, ensi on ol |l ected i, fu

cel | 1 oe SRASTRADG o, SR PHid Afal EnchieS on  SBALRGHREE TREE attiit, i
Novenbers 2Q42saip ii%he IB%h@%%?ér‘mxﬂprWn@élé@fdé Thataisuh r%fﬁé%‘?t of
TRRE on nenbr ane-bound TNF-R in constructs) oW ng
experi ment neaslt pésterpr a)adSpefziﬁlty;ef the tmt@asdmjatbvadechlrdemsnf gevdralways05
ceil sl well el | cultur vé at e, nd i ncubat ed, f or

to 16. hours

at 37Cin ﬂwethPﬁe'"HB@Pamen use, Of & ISPECifigsPOPE s BT raaPQE’nUPl@BF‘A%é?f \%i' -
fresh nedi rgq%é C
The medi umﬂ%@t@&éﬁﬁﬁ V%éadgl B\?\F‘t’ﬁeg %\h %gl ?me - coﬁ?g{eﬁ{%ggé%g ﬁaﬁﬁrﬁ nee

' 251 - | abel dnénﬁ'@dﬂete&t&c&rsoﬁhhbmrbmdstthé(t‘argdtandeidt&thmm:d@sedldvmahn'ﬁgﬁt B¢ NaOH
and the | evel of bound ra t|v m?asured. T@gﬂl evel of specjfic
b1 ndi ngi%or RERSRN) NS GaIHE: 186 NPH IS DRI Aesied dalaer diecty ot 4BHGNshL | on

with TRRE. t | s th
TRRE corrpare nHQ(%} P%%#n\f)er%sgﬂrﬁgt F\tg@%%hezgﬁggéane eéd]&\?\nﬁﬁﬁ' T%EH taggingof
-87% of bi ndndgdea‘BBcand 33Pn aheddiuntinestzirngr and efludrescent ereafienise pNerTiife R

cleared from C75R bé TRRE, the follow ng experinent was perforned. 15 x 106
C75R cel | s WbrEizatioBdeagtion nunreasied piaber s Washed awayase tatthe mpuEtar at

'n the 150 ErBIZec AR G e Bterh FEE. TR 0l EWATER itha brarleHRct T

and centy i fptgads (U, Ratent Mo &, £24,246)0| b mhapmem@b heldlgraciadtidel ide
SDS- PAGE and_ el ect rophor etically transferred to 3 E VI nyl i dene difluoride

Ir(namor ane lzopr(m%{m FR Tedstions t apefificityr l§sBIQfV&? dhs; ahiiity qiathfe rRAireh
Da
G0 1° col | rebls (BCambtl (' Sagdhcl 8f bRy s suilitle rURREIGIPER

native TNF-dycleB)¢hd ahllount of aaphifiyationt dsmduwpreménpb@delhm with ten@mount of
measurenent of TRRE activity. C7/5R cells and COS-1 cells were seeded into
24-wel | cul ‘Brgel sequpner eggw"&pmfrytnﬁsmw 105 ceiis/m/weil and

i ncubat over ni ( t 1S ); i 0 02 Cyy Af iratin
the. meciim i n ¢ Henpl e ey Redful B i Peckdrbh o, i tne dBndge 66 ' 0

both the CraftessthefiOSfh dls@hee domditidn. mFar iexahild OPNAt activily s @apnth ng
to A and C nentioned bel ow) respectively). Simultaneously) C7/5R cells in

24-vel | pl aglBRINaling tumes Gells UbxaBWIsd)wANd BO@NEET Hray pyade tbelialimipAtionuf f er

The super é@él.l By WeliGafiy TREE detivitilin the dis e Bélue? Oend® ke Eoni

PCT/ US99/ 1
conditions, high expression of TRRE modulators may correlate with progression

25 of cancer. Diagnostic tests are also of use in monitoring therapy, such as when
gene therapy is performed to increase TRRE activity.
Polynucleotides of this invention can also be used for production of

polypeptides and the preparation of medicaments, as explained below.
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centrifuged, and then assayed for the concentration of spfNBl&npfF200NF-R by
ELI SA. ELI SA assay for released TNF-R (WD 9802740) was perfornmed as :
foll ows: Poiyclonal antibodies to human p75 TNF-R were gene

i muni zat i%ﬂg?ﬁssﬁéw Zeal and white fenmal e rabbits (Yamanoto g{}&g{lg&%@gﬁ% .

| mmunol . 38:403-416, 1978). The 1gG fraction of the immnized rabbit serum
was purified using a protein G (Pharnacia Fine Chem cals, Uppsaia, Sweden)

affinity col é et al. (1978) | munochem sfry 15:429-436, 1978). The
| gG fracti orﬁ@@-ﬂl@f | abel ed wi th horseradi sh peroxi dase (Si gna Chem cal

Co., St. Louis, Ti | ssen. and Kurstok, Anal. Biochem 136;451-457

To84) " in the firSRort ROVEFRES gt Tieyon: caml S rBRatay,Sasbphase of
0.05 M boa%tn% H 5 2l 16

( Cor ni ng?r Cor ni nS,QPWEégbng %I) %W?'Egﬁg?‘{"@na'é??%%%t"ﬁ*ﬁ?ﬁﬁﬁa%ﬂmg%?ﬁer e
washed t hr edfoundds Dagds S0Pemhe\qfBibo dnicvEheniiStry, nS prirey\tariagbNT g Sel-92

saline (PBS). The 100 \M of sarrEI es 15 and reconbi nant receptor standards
were addéd td984bnhaRe IU-8ndPatedtinliPeat 403FA8. f oAutomgted (selid-Phasecpaptide

wer e then vvaga}h i e 14 f I Ser.agh . .
per oxi dase- | bglﬁj%édglég@ ggﬁf%%gwéagg%?grsu?ﬂh%ﬁraag‘?-,gp}plﬁd l?I!Pes y\%teqrp%
were washed 4807¢ paptileasgnthasizes! @ommerditilye hogitiblé offord0 Applied eBiokyatainsat

roomtenperature with the substrates ABTS (Pierce) Rockford) IL) and 20 30%
H2C2 (Fi sherFasdeeRityGA); Fair Lawn, NJ). Col or devel opnent was measured at

was rol eased i n AOie RAERRIES A8 i Ehichk SRR 0y b Beeidn BHiRe artbun:
of recepfgor Spdigﬂumé@lﬁhec @nbea%gfi%i desiréd %W?gofge;or@@bwj flskb P 3o i) Was

also a | evel of spontaneous T| rel ease in i ncubated with just
medi um al oneglements; fory transeriptioadamnd Atansiation, andutbenctransfeeied gotwassuitable e

of proteolytic.enzy a I f 1 n TRRE nonke rigj.n,

fol |l owi ng ca'l‘%sélcar%%' g%pﬁsr%ié%@?%o%ﬁeaegﬁgﬁqﬁ%% og%s §8&?Jtﬂ%eep?§|'%ﬁlﬂg’ei n
a C75R pl at epéderaic NY. t3144BeorTRRE2 B0 RiuRBRjoE HifddrEhnismsesud 8s ithe 3fead®
amount of sTNF-R in a C75R plate. B = (anount of soluble p75 TNF-R

spont aneous| §acahiasarwaes serevisiae, of higher eskanwted, tsucbrag/insedi anmammalidmer

: | x i
eagent e (HSC0R SURH Ho KRIRREEC BUNSIN% At Fonsauth B Sakigent RE & he

spont aneous e i i dhedBH i
TNF-R in a Cu&?hi@& a?%pr'? gg‘g’? e%éémﬁﬂ]%ﬁ@%éé?a%pl e orﬁl{eﬂgélbsggbggigﬁ%%vel

of sol ubl e prechnfodgtes cHouston Y. THP® productioe.of etet fregr 4de@mplanyeclohes

| heubat on i o taRcaeRtof i i3St cdhe B huialiiin B3R Baciwibtiniie puriied
STNF- R degr aged the o@ﬁéiﬁgﬁﬁ@ét%elﬂﬁ}ﬁsﬂ&%af&ﬁ%@ﬁ@dé)fn §|F8téiﬁ|&1|e97i§tr9:'\!:l.lrc'ﬁ as

produced only by TRRE activity existing in the initial sanple is cal culated
as follos: dffinity chtomatogegphycrnchHELE? SEINBsRoomrgdusts BRRBptionally-praduces]

Unit activity.of TRRE was defiped.as follows: 1 of .sol ubl e, p75 TNF- R net
ol eace. (A V8 & SETTRNGE AEE BT affal) PRAncHER, ck 5 stbbéguenty bo
activity. UsjhehJdd s assay, the tine course of receptor shedding by TRRE
was neasured in the foll ow ng experinent. TRRE-nmedi um was incubated with

C758 Preferred sequences are 40%, 60%, 80% , 90%, or 100% identical to one

of the sequences exempilified in this disclosure; in order if increasing preference.

25 The length of the identical or homologous sequence compared with the native
human polynucleotide can be about 7, 10, 15, 20, 30, 50 or 100 residues in order
of increasing preference, up to the length of the entire encoding region.

Polypeptides can be tested for an ability to modulate TRRE in a TNF-R
cleavage assay. The polypeptide is contacted with the receptor (preferably

30 expressed on the surface of a cell, such as a C75 cell), and the ability of the

polypeptide to increase or decrease receptor cleavage and release is
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and COs-1 cells for varying lengths of time. The supernaiya@swemr 2oéhen ~5
col l ected and assayed for the |l evel of soluble p75 TNF-R by ELI SA and the

* net '"TRRE act Vi was cal cul ated. Detectable |evels of sol wph@do6smRs O
vere rel e¥ eéfyggéééTRRE within 5 mn and increased up to 30 mn. Longer

i ncubation times showed that the | evel of TRRE renmained relatively constant
after 30 mn, presumably fromthe depl et| on of substrates. Therefore, 30
mn was det e 0,40 be th I batl ntl |ndu0|on

bat tr ns of GelRENGEG: CICAVRIRALT ] RIK Si9TiRiRG: papentHes, o1 Bk teBtigRcs | n
order to ingyg am)E gytic U937 cel I s, fibrosarcoma HT-1080 cells, or
peritoneal exudate macrophages (PEM usually have to be stinulated for one
to three days w Polypeptides RIVithisOmvehdontdaer béasdd as idnurogemsefbrwiaiging hi s

prolonged induction, TRRE is. rel ased very guickly in culture supernatant
fol | owi ng 38NHPAdYHf Lefge qu’tﬁmsa‘ﬂi ﬁ!smﬂéqqm%d Qf@ﬁ/ @Oﬂ@t WiiREs pepfige R

forma conmp i h 2t
"~ activi tyé) h%ég*cég‘\%r‘;é’( Trérﬁgén g@fgcﬁ'g@d&?@ﬁéﬁ |ty co’lFI m%é hﬁ%ans
that free TRREbbay dlbwesilzahi by rhapbedld’ot Protetn @&t@g/tstte bvqﬁmhcmgTNFor’R 30
The renai ni ng 75% whi ch did not conbine to the affinjty colum may already

be -33  wooyerlapring peptites afrboud dGramipn ejs;dgmmhbcﬂwlanp@qmemd@ﬁs nay

12 LS AR 40 RS A, A i,

TRRE obt ai ngdiriya BEHOTS ™MKit RbOBeRdsyEItchrdifg ke mansifdoirer'slditechond.f i ed from
the culture nedium (WO 9802140). First, protein fromthe nmedi um was

concent f@t ed by Polppentides afethinrinvention can ralse be vsedi toaaffest ANF4Gignahe
prieci pi t at e, wa L1 et gation at 10,000 x g for 30 mn and
resuspendedtraﬁ‘gg@@qm agfﬁﬁp@ﬁ%‘gﬁ’ﬁqoy}]tw ce the volunme of the pellet. This
sol ution was then dialyzed at 4C against 10 mM Tris-HCl) 60 mnM NaCl, pH
7.0. This sarrpl e was | oaded on an ani on-exchange chronat ogr aphy)

Di et hyl am ndettl@dieSDEAE) - Sephadex A-25 col um (Pharnaci a Biotech) (2.5 x 10

cm) previously equilibrated with 50 M Tris-HCI, 60 nM NaCl, pH 8.0. TRRE
was then el uted \alyrlenali aibedias: eanthe prepssed dvainiegtingoa \sotehsateswithve ~ 5

230, hm A REURRHOR o P uertiRh ), oA bR BBy 3R poinBhoBfaRy RS, ™

specific actpbwebuaéft%nm@aﬁﬁhndeﬂ w;ll_\;ERmERBI% gavries s @k e, BPebRbird

used in the characterizations of described in this exarrpl e. Int
next experi métht antadjuvars stiel @sSbwnldmcadmvamt t Agpisabiy e prmingdnjsiction dat ed

using i muno m _c cein, i sot | oc nat

(F1 7O - con; ot B 1< Bosler FMCEHER, 18 AHEG Aol 4 aMPS-a BHR: SHFRETHBL
anti bodi es, hEppsRedRRebRNater. al']h\'lvaﬁ@%oactmy'cr@%lébalétlﬁ@%ﬂﬂbthérlan%ggns if
( Ser ot ec, V&shi ngton D.C.) were used. Rabbit polyclonal anti-p55 and p75

TNF-R webe @peseniedarc dusr dempved, Yiane@xaroplet ruon|9l8)hc{1en>neplamtm1mmver

38:403-416. 2 | d,. f 0 000
O ot TRR@UsplANe e 0% Hoss aptisdhs St Astid hhdes, and pakRh 1B L o
12 x 75 mMm pebEhY rf?ﬁlﬁohuh%s{rgﬂ Sﬁiée{.pe%iﬂceﬁﬁtiﬁdd? ac‘ﬁk/ﬁﬁ ehN qur{%} p@ﬁ'lf éd X

105 cells/100pl Itube. The cells were then pell by centrifugation at 350
x g for 5 niby atcomiihation ef techeiuess mdwmammcm@,pmtemr@\ cbmmg’@geaphy.

ti-CDh4 (diluted d PBS % sod di t th
2T con ug ORI SIBLE BIRCPRARGS o A r e prtodgapy. HPLE, ' Bna

25 immunoaffinity chromatography using the immunizing polypept:de coupled to a

solid support. Antibody fragments and other derivatives can be prepared by
standard immunochemical methods, such as subjecting the antibody to cleavage

with enzymes such as papain or pepsin.
Production of monoclonal antibodies is described in such standard
30 references as Harrow & Lane (1988), U.S. Patent Nos. 4,491,632, 4,472,500 and

4,444 887, and Methods in Enzymology 73B:3 (1981). Briefly, a mammal is
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14 Novenber 2002 WO 99/58559 PCT/ US99/ 10793 nouse nonocl ppgd, %2@@%1 b,
IL-1 R and CD30 and also indirectly with FITC conjugat ed antl-r ,
anti body aft atment of rabbit polyclonal anti-p55 and THP 1
cells stalwgggl\#{sﬁ each of the antibodies w thout treatnent (@/JI:Q& > ver e
used as negative controls. The tubes were incubated for 45 mn at 4~C,
agitated every 15 mn, washed tw ce with PBSI 2% FCS, repelleted and then

oA Ry TaR o abpRRREREAATE SS T B SRS

(Becton-Dic t

excitation lé? %nggenm Fﬁﬂ%?%g en?‘wgivggg s We%agg?@c}h gﬁ h’Fla\l\llttassl%sbt'mg with
forward and Epsgéih Bawg/\érusi ghtramstdrivémg mgtht oneddenio AINA deBitk ¢related aells are
aggregates from anal ysis. Gated si gnal s (104) were detected at 585 BP
filter and aﬁlmeﬂzaadmt%ed_ﬁxdsthq paﬁﬁ\@rﬁeselwﬁde@aw%dl&@paegwy gt the
per cent age Qf i)b%ﬁﬁc I1's, which was cal cul ated by dividing nmean channel
fl uorescénce 1° n ) of stained THP-1 cells 15 treated with TRRE by
the MFl of the c&bﬂhsrméth@da off BBtaihingadpavific antigedy wiolsawles ¢optahllsin tHe
test the in V|tro TNF cytofytic assay by TRRE treatnent the L929 cytolytic
assay vvas pdemmor mid sirglenchring Yariatle egieps) diveiveneBOMACHRg agaghibrary abf

b0 plat ed 'fﬁ%%w OB, <M Rl PRI B LAY bRt ARG, AR gyl out ™" ©

Monol ayer ed geddfyefelseRchRi eldies! I aginfthdddmpdtent Phalgehcdfbe i%sﬁmwit@
Unm of partially-purifiied TRRE and then exposed to serial dilutions of

reconbi rfant expness MNRUReglobulifpvariabletregionasggmentshen their sudace, e Megks

hour's i n Rt Se 0% 519 1h NS 238t abhiachr TnSiasidl Fatef ARpteEoRs M
in 5% CC2. @413802, PP OR0FOLNWWO\80 @ZBbgnaﬁéMd@@lﬁésﬁléﬂaﬁoNBtdreglotbc%ol

crystal violet sol ution was added to each wel The pl ates were incubated
for 15 min a4 14 t9SBperature. After the pl ates wer e vvashed with tap water

per el 1 of 100 rs nIReriee s veplod BrE i Be”Le8T 48 M iogiarpde
25020 4 sease G R J@czﬁéra%ébﬂmad@sSoffﬁﬁﬁﬁ{n%ﬁsyﬂrBﬁn% AR 00 T

pl ate reader (SLT-Labinstrunents, Salzburg, Austria 0 I nvestigate
whet her TRREMmhgrmoassayc dtamddbohl”, ~&okl{ban5|F2resmf NhNF 11&94paran|dal ‘Metbod$f béd

p75 TNE R ( "e@ﬁlﬁs% F@r\lﬁﬁ'@’(ﬁv%@b P LPEEVeriags aesalBal bk, T4 The

p -

luate f I anRg I

cel Te/m ) aiReppr Ay CORpIRHIUTE LT sPISTRY sERpidr ?"é'?@’%éﬁ%(aﬁ."*s%ﬁi@“"

concentrati Mnmfsmifmbllse tp 5anyamoogiiator NiRaR mtgh1t Hze pragentnditdnmotwany netheur ed

by sol Ubl e pp“r?gte?r?sdll 7Ie5 tc;r E‘eF :rqu thEeLéaSépleTRﬁEe %’grsnpflé)x %crlmte(c)i éarnugg %easured in situ

(U.S. Patent Nos. 4,208,479 and 4,708,929), or by physically separating it from
unreacted reagents (U.S. Patent No. 3,646,346). Separation assays typically
involve labeled TRRE reagent (competition assay), or labeled antibody
(sandwich assay) to facilitate detection and quantitation of the complex. Suitable
25 labels are radioisotopes such as '®l, enzymes such as B-galactosidase, and
fluorescent labels such as fluorescein. Antibodies of this invention can also be
used to detect TRRE modulators in fixed tissue sections by immunohistology.
The antibody is contacted with the tissue, unreacted antibody is washed away,
and then bound antibody is detected — typically using a labeled anti-
30 immunoglobulin reagent. Immunohistology will show not only whether the

modulator is present, but where it is located in the tissue.
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" the m)st active traction

bot h human p55 and p75 TNF-R on THP-1 cells and rel ease%%&&nlg& g 662
pal n1 sol ubl e p55 and p75 TNF-R, respectively. Therefore, tained by
PHA ‘stirmul ation of THP-1 cells is capable of enzymatically

r el easi ngMAUAERS 875 TNF-R on C75R cells) and both human p5§tlﬁgs\6%%9$NF R
on THP-1 cells. 1s Partial inhibition of TRRE activity was obtai ned by

chel ati ng agents such as 1, 10- phenanthroline, EDTA and EGTA (% TRRE
activity remai ni re %.- 67% and 73‘V respeetivel 2 Vi
concentration). 8??1;8’{?&}15‘198“ AP 1HQ B“I%I:[eggioe( rﬁﬁﬁ%/'i?f‘twgoﬁc pnddorner,
AEBSF and 3clﬁ‘ﬁd§@' eandxssﬂd.me@%rwstrﬁgm%wééﬁaﬁ%ﬂ mthE MdulRER trﬁay TLCK

and TPCK had no effect on the inhibition of 20 T RRE was slightl
acti vat ed i cortelatepwitbe pragressitvh 201, canger, N@Eg)noand ’(6625 Jréo JIRREofaciskvint i es

remai ni ng wer e, 1570 % %,, and 123% espect reas parti al
i nhi bition 'BBE'LRFFQd Béﬁl 9%%@@5’3@ Ye aﬁﬁﬂ“ ib (:Qgizﬁ%émg%qapv, ties
remaining were 7 sz,gpet,.h Yin( 8021 ]la?RI; nge f rom
< o the b %5 O\A%%(;ZggNg‘%é? can réeﬂagg{r'el”?l gfd
further. | nmedieamentsd AM(&B@QM&) the:rapetﬂhcaqabt@ﬂml\nacladeohhoee]tthat affetb 500
p,L wth a Cen r (10, 000 cut - of f élmcon) Thi s
concentr at e-gﬁgk &é" Eﬁb i&! é??n@%"lgA &%&dﬁpﬁ afpst o Y
condi ti ons Z0 t-Q D S
oluted i nt ob@aﬁs'@ﬁksmﬁ@“a?ﬁﬂt el 2‘@#**%%5%& oBTREREhE B0 ukhEhe
assay ( Exanpdtiwity apcérdinglisRissays idestiybed BGthe riekt Sevttorher 2002 WD 99158559
PCT/ US99/ 10793 Exanple 3: TRRE acfivify alleviafes septic shock The
fol | owi Hy protocol was used to test the effects of TRRE in preventing
nortality i septic shock. Mce were injected with I ethal or
subl et hal S '%em?’ge%ﬁrsfag S, and then with a control buffer or T_RRE. ~Sanpl es
O e et o A kR 8EEL Ry IR Fndfofiel eiethobank =
Ani mal s wer gewsioing egdrdducts hehaabimioduatef TRIRE, t andl! dlelss t bﬁe@tl IMNFEakigabf ect s
of shock, and then euthanized and tissues exam ned by histopathol ogi cal
met hods. 1otr@Rsdyctianwere as fol l ows: adult Balb/c nice) were placed in a
restraijd ng devi ].eC it e 0.1
o sor Ul on cont 2, ebfngoEthad s 6T pcitbfcs Inaf raykrel il &

(PBS). Thesmotiglatd TRRE lakfivitynd Toedarithid soveéihhatellsued dbtdined ¢t exprééu S
strain of mce._Shock results fromchanges in vascular perneability, fI ui d

:OSE, and deetpdtRREcaNd hei TNF seepioracSuitakiai call iess gap thensonsiaic
cyanos 5. oAy SE et BhAieSBEd AT 4n RitHBHP TBRE, v iesE e, 5@1' ce

recei ved anidentifiable &y m‘suﬁg&uuaré fsalpematanmmt an (abift9 GooreleaseOmeribrahe-
purified human TRRE were injected 1Vin a 0.1 n volume wthin an hour

prior t2 orbeynd INFER,. .Thpe@tvebﬁf TB&mePcesmn phorld beimederate. \da thad ary
gauge 20 neqde @t abufly 46 bBIRANER" RS AL Al 1 Ao ALndfea RUBR B0

m nut es after i nj ect’ on. hIS Sé epar rni zed

at -20C. Saéxqiress feitam nsabtmrpb%émmﬁ Msteategrie Exshple by Edrplahplis the
presence of sTNF-R) -8 and IL-6. Aninmals were nonitored over the

next 12 houf€SRdinet h-S!-:Q,$11nF%lE| genatisglly afieredhée iIexprrasethec 45 dblanfare bthe
eut hani zed jﬂgﬂg B%fqgas §§‘1§N#§dﬁ%ﬁ%hgoéglﬁc§ﬁt§é thES8IaNLithUby R8s, and

various org
25 residual binding of labeled TNF ligand to the cell, or by immunoassay of the

supernatant for released receptor (Example 1).
The screening assay is conducted by contacting the cells expressing
TRRE and TNF-R with the polynucleotides to be screened. The effect of the
polynucleotide on the enzyrﬁatic release of TNF-R from the cell. is determined,
30 and polynucleotides with desirable activity (either promoting or inhibiting TRRE

activity) are selected. In a variation of this method, cells expressing TRRE
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formalin, inbedded in paraffin, sectioned and stained bymgg%lﬁmlzlogzeom n

(H and E). Tissue sections were subjected to histopathologic and .
i mmunopat hol ogi c._exam nation. t igu~e 3 shows the results ot%g.g&g%lo.,% LPS

al one; (~)WOBES$PYUs control 30 buffer; {~) LPS plus TRRE (2 LPS

plus TRRE (4,000 U). -37 14 Novenber 2002 WO 99/ 58559 PCT/ US99/ 10793 M ce
i nj ect ed vm'th LPS al one or LPS and a control buffer died shortly after

t fth I dead. a hors LPS) qr ,9 hours
(LPS pl us cRVEY BMatr SNF- AN 03 G ARG S @S rle el catd cartadled «9;
n contrast yngibaBlayiddasmit, "whén HREGIRRG IhamdAS d&ﬂé&@ubsﬁd LBeXSaRLSY
did much better V%en I nj ections of wer e acconpani ed by 1 njecti ons of
a 2,000 U offofRRRE detinity wsisg deﬂe@pad ceﬂ@xdmsing'ﬁNEsR\(mcm 4GEB. ceﬂn) y 40%
of the animal e dead at 24 hour V\hen 000. .U o RE |n
ol ong wi th LPS, "aiTs G084 AL SeisemIIbasiay S HSFUAT he Saleqiar 9! PakDLLos
able to gou I e
3 TRRE Sot 1T, cxPRedkién Molary bARVER o oka bieddis ﬁ%%%ﬁ%%smf%ﬁﬁ@'p

prot ocol wasmbdilatored The Jurkat ick# expfession kbrafyRRT GO AoceesiondNy. T3Bs152) i est
animals in which tunors were produced) and in which TNF was subsequently
i nj ected. 13XaMpAY- 0, Other HrllsuEoMWHIGR sUitehle ikades capube rasstrupted are

abdom nal f [ d 05
Vet h A umoangef oo fRERIERE gl |61 TRAE!EGIIaafG LRIA Hinliof
five nice eagtheasi THRe] eclms HIDJBDOME-w@r MRC-5; Rajij K86 dnid ﬁmman
with TNF (1 pg/ nouse). 20 Group 2: I nj ected |ntravenousl y with TNF (1

pgl mousdP arBoNafHes.ed That SHEEMBOaMVeIVESt BXPrREsing b NAN E@rhdhe ribmmainis e
(300 ot L ! Ui By ke for R B Yy PR i ol e
control medigéredted, dad e DNATiE escolidred mm@naﬂwhﬂea%ﬁma@@u oP .clonif@ bf the
necrosis was measured with the fol | ow ng results:
cells. Repeat cycles of functional screening and selectnon can lead to
identification of new polynucleotide clones that promote or mhzblt TRRE activity.
15  This is illustrated below in Example 5. Further experiments can be performed on
the selected polynucleotides to determine it modulates TRRE activity inside the
cell, or through the action of a protein product. A long open reading frame
suggests a role for a protein product, and examination of the amino acid
sequence for a signal peptide and a membrane spanping region can help
20 determine whether the protein is secreted from the cell or expressed in the
surface membrane.

This type of screening is also useful for further development of the
polynucleotides of this invention. For example, expression constructs can be
developed that encode functional peptide fragments, fusion proteins, and other

25 variants. The minimum size of polynucleotide sequence that still encodes TRRE
modulation activity can be determined by removing part of the sequence and
then using the screening assay to determine whether the activity is still present.
Mutated and extended sequences can be tested in the same way.

This type of screening assay is also useful for developing compounds that

30 affect TRRE activity by interfering with mRNA that encode a TRRE moduiator.

Of particular interest are ribozymes and antisense oligonucleotides. Ribozymes
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1: 100% of necrosis (515); Goup 2: 20% (115); Goup 3: BO%R¢hB 2002
Injections of TRRE greatly reduced the ability of TNF to I nduce necrosis in
Meth' A tunors in BALBIc mice. -38 14 Novenber 2002 WO 9 cﬁ%i{%

PCT/ USQQ/W%@S%?nce adding TRRE activity ablates the bene%! Cia 10793
necrotizing activity of TNF, bl ocking endogenous TRRE activity woul d
pronote the beneficial effects of TNF. 5 Exanple 5: N ne new pol ynucl eoti de
clones that _affect.TRRE acti V|t nunber of cell ave_ been..f ound

xpress i gitd Bossiooaaes fhot oRal 28 Shaloaf 1) RMRGH BRRECH Al TR
These i ncl uggmbfige aBhAlyduldiEtidécsd hakls tomblictAdntahl-tPthe MEadalid sAéC- 5)
Raj i, K-SGZS&FBr%iteé:eYI s have a high TRRE acti\k/gitty (8?6 TRRE U nl" at 10' 2
PMA) . | n thos tlex tergethend, additiore sequencan thiad pdrovidertiye tértiatyestiunturat toTeftest |

) ATCC #TI B- 152 bt a| nd d t btain, 9 pol | eqt i
that augreneTRREVEES: v HOPSIUERaR (Gl oHbR i Bodstsibeloliotbss Haethabs.
i brary g daphyah@ B 5 Afiefide bIGORISEHIcRR thaf BrRRE Ebhprise

fol |l owe y assayi ng of the supernatant a n anple 1 tor the preSence of
activity cl ashorgseqnencelcansplamentary Tith2SmRNFe (itypicall\siBa2fl hades ét lerigthles

were used in the genetic ni pulatign. Briefly, .the of 106 Jurkat cells
was extract eEefgee d’h&m'?tmn}?qrr‘gﬁ@ ugfing ﬁ“&sﬁﬁﬁgggﬁ?wwlde&dﬁmk foan
manuf act ur eg . S i i : y '

vector (cat ?ﬂ'gﬁ%@@%%%@ﬁ%@éﬁbyﬁﬁgﬁb&%ﬁlﬁéﬁ)‘?‘?ﬁﬁéﬁ@&gg{e tlz_:hg r\Q/C|R|ded
into 48 groppsfezturedlAocfinthet rehesticalmatructure. COBnfiserdd smoleicalgst igat2 anKibiC!
transfection nethod. Once the cells were 8rown out, the TRRE assa

berf or medl)  ENRFESHOR GiGsi SHiace feeRmioTRe desasibeadn LRAPRIRTHNGE: . 135,078 s e
p ol _ _ e |
Croan ) D ol B, 878 Gordlifind SARNES EERALANG e o8P Sxoish i PRREN RS

cells once gndeNARewiRlthe copmpolgidound déterminthgl ieteffedti on recapicr ietsdsed
again. Two Eositive 25 groups were selected and transfected into E._ coli,

yi el di ng 98RizZymessandrpatisersemoiesues effepivsinaltenng expessionsf adRRE

transfected ] - Thac T | Vs f ' d
ni ne cl onespt/dvenr‘@eﬁgﬁ)ﬁ‘%d t(agusu Sgt-gﬁ{: T‘gﬁgg?%%nC‘ﬁé%%zé)%%ﬁgcﬁﬁé?%@?ﬁ&?%g@

assay. Theseffetteesn Vﬂfeﬁngeékp‘r@é&@ﬂ 3f & ERRE ZdHibitet- WouldPanereabd- TAF-R

P2-13, P2-14, and P2-15. 30 Figure 4 is a bar graph show ng the TRRE

activity obBJeas® when the 9 clones were tested with C75 cells in the
standard assay (%S{H%lresc}eéning ?I‘Rethod described in this disclosure is for testing the

ability of polypeptides to modulate TRRE activity (Example 7). Cells expressing

both TNF-R and a moderate level of TRRE activity are contacted with the test

20 polypeptides, and the rate of receptor release is compared with the rate of

spontaneous release. An increased rate of release indicates that the polypeptide

is a TRRE promoter, while a decreased rate indicates that the polypeptide is a

TRRE inhibitor. This assay can be used to test the activity of new polypeptides,

and develop variants of polypeptides already known to modulate TRRE. The

25 minimum size of polypeptide sequence that still encodes TRRE modulation

activity can be determined by making a smaller fragment of the polypeptide and

then using the screening assay to determine whether the activity is still present.
Mutated and extended sequences can be tested in the same way.

Another screening method embodied in this invention is a method for

30 screening substances that interfere with the action of a TRRE modulator at the

protein level. The method involves incubating cells expressing TNF receptor
—23—,



WO 99/ 58559 14 Novenber 2002 PCTNS99/ 10793 These nine cl pnggv¥ab& ddpen
sequenced according to the followi ng procedure: 1. Plasm d DNA was prepared

using a nodified al kaline |lysis procedure. 2. DNA sequencin r med
usi ng DyeD¥&¥/58%Pni nati on s reactions (ABl). Base-specifi cqjﬁ%’gj%’gt

dyes were used as | abels. 3. Sequencing reactions were anal yzed on 5. 75%
Lang RangerT"" gels by an ABI 373A-S or on 5.0% Long RangerT"" gels by an

ABlI 377 automated sequences. 4. Subsequent data anal ysis was perfornmed
usi ng Sequen@yehTas CI5R eellsy yithwarrolypsindide9fdthis inveplionrhgying3MNF promating

ol one. sever AV TheE #rE o AR BT SuRBIVIEHR TRRE FRRblaa Bk psfEl o
synt hesi zed. |fNeid JBORTtHBaSIypeptifls MdantRiie dedimh of @l telfess aneRgent,
analysis ~ 5 (Altschul et al. (1990) J. M. Biol. 215:403-410) was

perforned t oalopgewith the substance taske testeds Imanether gntion,dhecells arergenetically
t hese sequencgs. .Both the enc f the _clones, an he correspondi ng
REs (11 By Staarc. Sxase e J F0as Bredals At arbieve AE hacassyizdliines

foll owi ng cl ' . . VIO
991 58559 PCT ugggﬁg'%?g%g@%%{:%%ﬁ%ggmgvs't?'gtp P %"?hgﬁfwgh%"&w%’

act i vi t yAppt bighxthraegipe sateed@igoksagmber o5ESt compounds.
e e e e R
genesequenceyAlVL76pAd itk 14B3EARMCRS REHENBHBBLARS fRkidhhance or diminish

22- 14Al Ma42,

(seebel ovg 2- TRREVAGLHYiS 2P &2llgiheNiEaindrits bptidvbg @bndacted in which the activity of
| nsul i n- P2- 10AI M773, 306l i ke G owh factorll, .
Recept or P1-1 Eim@fﬁﬁ‘m@glﬁl@;ﬁﬁw% fested in the absence of added

b- SSkDa- P2- 154 BABAGS (3Ra AL HRAAR L EEACIAR BoflnidlZiis TR debhing

prinmers used g are shown | he sequencé of

Al M2 i s preswhetitbri theSEQivify dPtHe tddtesutmstihesrootarsy viat amreffeet drheheAITRRE
sequence is SEQ I D NO; 147. The |ongest s open reading franme (ORF) in the
Al M2 sequencBranaoter being adagd, of dhrobishsoma ether meshanismNg: 148. C one 2-8

(AIMB): Jywo parti ?his%ﬁ#ﬁ‘;ﬁ%‘?;feé}ﬁre@ I%%g%;? %séﬁ?efﬁ%r?@&t}fﬁﬁ& Fﬂﬁﬁ@&iggqngpgﬁect

desi gnat ed Al M3T3 and prinmers use or sequenci hg are

shown i n SEQhe Rch@E 8- 46TRRE: medulattes AtibBHMT areindised lagaindtt aNTRREer
2002 WO 991 58559 PCTNS99110993 ALM3T7 are presented in SEQ 1D NGs: 2 and_3,
respect i vel ymosiatar asdessebed in theprevipusrsactione IfAhgantibady, desteases T RRRE

NorrLoS%, Lokl PR dlbolio Al L RPBE e E Phe e
genes ( AccesactivityNa. vix8258¢éreening of monoclonal antibodies using this assay can also
20 help identify binding or catalytic sites in the polypeptide.

This type of screening assay is also useful for high throughput screening
of small molecule compounds that have the ability to affect the level of TNF
receptors on a' cell, by way of its influence on a TRRE modulator. Small
molecule compounds that have the desired activity are often preferred for

25 pharmaceutical compositions, because they are often more stable and less

expensive to produce.

Medicaments and their use

As described earlier, a utility of certain products embodied in this invention
30 is to affect signal transduction from cytokines (particularly TNF). Products that

promote TRRE activity have the effect of decreasing TNF receptors on the
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s The conpl enentary sequence of the Al M3T3 sequence showg\%ﬁ&iﬁbb@ri ty
over1408 by beginning with nt 221 of SEQ ID NO:2 to the fornmer and 97%
simlarity o he same span to the latter. Cone 2-14 (Alg¥ucod, @,93

i nt er nal é’r #Ziggg ®used for sequenci ng are shown in SEQ ID I\IIJ& Z)g
sequence of AIMA is presented in SEQ ID NO:4. The conpl enentary strand of
the Al M4 sequence is SEQ | D NO 149. The Iongest ORF in the AlMI sequence is

236AAIongadreTr tedln SE Drd\lo 150. ass |f| ant
al i gnnent s ?B’??l%ﬁ en&’géc efre%ﬁEzﬁ-ﬂ_ 8Fﬂ)| EBFes to
SAI CAR synt b%h@ét%elgp Fbﬁ&({c’t@tﬁhﬂ%ﬁlbﬁCTR‘P{E‘%d’t‘ﬁltWQFé%bﬂt (HEE% COTC AUNF

nucl ear ri bonucl eo ein MRNA, several PTB genes for 15 polypirimdine
tract bindi rqpeptmsemnei}asnw\mghalrtrmducmm ei n. Human arfaptl n2is a

by binl ng- b r ect 1S 3Py 0 aeien TNE ) Garck Rlort i Ph Rens P, oSt Bt |

2 has passi JasJals g(gg;(g* t tes,
. PKC phog%ho{rﬂﬁeg{dl’ngﬁém teogr%lgmé{%D ce tr%nasfi '? a@ﬁrar%mN Seé@@g%‘ir}ﬂai%%gﬁéﬁé
(Al MS) 1 Thepathiotogyadf the icoadition s Siicharonsidipne rivdludge: ar e shovvn in SEQ ID

NCS: 66- 80. The sequence._qof AINMb . is presented in SE The, BLAST
search reveal ed th rﬁ@'Wf%‘%é&Lﬂ!&Ei‘ i 3§ %@)@‘@g QqﬁPFféﬁh W?dlaéorﬁtfﬁ’ﬁn

llSIQtSI gﬁlidoauﬁgﬁtﬂu él on hg&?‘hﬁgg&m r%c gsr\algaé;r g@e et &l 2&%@@@3 J.

Biol. 25 Chem 264: lﬂﬁﬁﬁw célﬁs89 Tieé Qﬁﬂarﬁﬁraﬁo(l%éﬁﬂessTbardla‘ﬁ dametiorptin mer s
used for sequencing are shown in SEQ 1D NOS:81-93. The sequence of AIM is
present® in SEQ I [gqngestwerheawtcfﬁ@ergt trapepiapt temctmnwsnm&ﬁéesms@oe@dm
l'ong and represent qu"h i D NO: 151. 30 Cone P2-70 (Al M7): The internal
primers used for sequenm ng are shown in SEQ |ID NOS:94-106. The sequence
of AIM/ is present @hcirex@Q The NEnéral- dight ésdNarriTveastitig0 2cédring/ mSHd
PCT/ US99/ 10793 The | ongest ORF. in the AlIM/ sequence is 849 AA | ong and
represented in SEQqqyrmOEstromm@smmsyéﬁraéwweéaﬁé!f iaelieveddoafiget nay

be related to the Recept or (Morgan et
al. Nature 329: 301 %ﬁ&%@‘é&j@#éﬁu&&%,ﬁ %B%dttéptghdent Mannose

6- Phosphgt e Recept @rohi¥/ dicéadd. "Fhe infRsmmadtonBp@ceSh enedized AP FRIFABAdS to
1988). The Al W seguence showed roughly 99%identity to both sequences over
252D nucl eot i des bdbickaning & thentintesting! welh lepsMngy feaa  banphademarr ang t o
the latter over th e P2-13 (AIMB): The internal priners
used for sequenci ngy'isgsgﬂmﬁ %@E | D NCS: 107-118. The sequence of Al M8
is presented as SE@EAddtdiicShokr, Tme IsABEIe HidURH By rél88sé\o¥terAniae ¢rons 852
AA |l ong and represented in SEQ i ID NO:153. C one P2-14 (AIM): The
internal priners usganFoegativeudsstarig, asech mawE.i woBEQNVeIBesIOENE1mediated The
sequencg of Al M |§ ﬁé'ﬁ%%%éﬁd as SEQ I D NO: 9. The | ongest ORF was about 149
am no a ?ds in Iengf' one P2-15 (AIMLO): The internal prinmers used
for sequencing ase Arigits. | TNSpdmbiasNprdstion. §onitridexide Syaitasy, belidléd | s
presented as SEQ I D NO: 10. The | ongest ORF in the AIMO sequence is 693 AA
| ong and repr esent dé bieninveiged m Niseasa pathogesesie. 10 on BLASTN search of non

acsoc at ed pRYGraR o fetrebare ME SRPado%ense. (e cBapont

on by microbe infection, and diseases that have an autoimmune etiology, such

25 as Type | Diabetes.

Polypeptides of this invention that promote TRRE activity can be
administered with the objective of decreasing or normalizing TNF signal
transduction. For example, in congestive heart failure or Crohn’s disease, the
polypeptide is given at regular intervals to lessen the inflammatory sequelae.

30 The treatment is optionally in combination with other agents that affect TNF



Clonal DNA nmay be directly injected into test aninmals inidNHEmber 1003t t he
ability of these nucleic acids to induce TRRE activity) counteract septi.c '
shock and/or affect tunor necrosis, as is described in det aH: /Hg”?ﬁ%pl es 3
and 4. A WOS85%%|y, proteins or RNA can be generated 'frohrt al

for simlar 2s testing. Exanple 6: Expression of newy obtained clones
Exanple 5 descrl bes 9 new cl ones whi ch enhance TRRE activity i'n a cell

surface assa stem The ones wer.e obt ai in the BK—CIVB Phagm d. 30
vector . - # na rﬁmS%m%éﬁucgo%ﬁzav@P Pﬁégg’ggf’@lrl rl%’@@ qugtggqﬂ@tsg(gqtgﬁ} ng

wor k was dongs grég&ee}#y ‘{H] AR ST gal | aboratory Lark

Technol ogi es; ones were r m)ved fromshuttle vectors and

inserted into exmmdm:ﬂﬂest@fr tms nntvéstidrolcaavalsg benosed tBepromtsalRRE
plasm d (pBK-CW containing insert) was digested with s appropriate
restricti on astivijmrby genectheiapyspdhe enassing Segyenae ¢ operbly linked to control

0% B2 fon b e A EBpfEL I AR R R ko .,

Wi th appr opfomy ehdtesill iprérhbRNe Rty WAE Bxprédsiom of the'entoding sBYuenBb ¢ ebiIang
site to receive the insert renoved fromthe shuttl e vector. The fragnent of

i nterest beithey diggaseneite. waEormss| switable r fan laeal dinjpetionudnciade onakes) DNA,

Bt racti on ROVHIBRCERES pRRkRREE Wb GBS, 70, pbBldhiiteR M i 171 g
vector vas hiapiesiom (slck bl AdeRBviPiOERE AP BoASIEGES). "MetifodsbKgeardihtapy

090201. The fragnent was |ligated into the chosen site of the vector 1
pAcGHLT 0. Kmewnetoo e maactitionas skiledain theaastt willhintliude dhese auitinedLin Bl.Se

ol at o5 cont ANPRG a0t © BRI RS SERPBRBI | 1 7 osi st ant ol oni o wer ¢

pi cked and grown 1o étﬁlltgrtetd?fe‘éPW Sighel faRsdictions fdlso BF Ritatdit Wh@ﬂé"‘lﬂl’ on.

Plasm d DNA was prepared using Al kalTne Mnilysate Procedure (Lark 2
MB 010802 ansitlnbt@ﬂtteoplay teh bappimi@lr icde én rresolmngt trmwdmeageempart&ularpfrw
e, of the, corr es were, di

bcf f I ted
W th ot her Pl Benataaola fibsinseraimeL sl iSars, ArorabeNe prodctd o ©
ori ent atys0n i n}wbénﬁdhs 8hh LY 28RS égédi‘Cto péaer&%wat%té S IR tsmizepéam

size(s). A subclone was grown In of LB broth containing ampicilrlin
(100pgl M) dhereblyangreasingdNFS sigiNal tnaammlonmdqmp@ougéhe bledeficihbaffact

oy o . he GBRSHRRREL o e Rus S b R SRR TR e
originated f spb t

b oduced: « nEBTSRRIGEEE. SHORGHIRY BY doRfqrlng! ofilkfinl; ARipIGHL Bl e 1o |
t he codi ng seiminister aftisemser gsre themagyt oAG@é"ngwmomtrhcﬂoml dasighed ithathwilt ag,

protein kinase A s and t n ¢l eavage sjt venber
D002 Wh %01 axeess A B5ke rogs 'bmfbﬂuﬁ?{avwlrie%mﬁhﬁrtar@pﬂpmyﬁ

t he pol yhedri r C I tor
Wi t hpl ngert éﬁ{e‘?g%’ﬁ‘é | on%acu ovi rué rt | c Eé)g d %Oﬁ{ogé’gﬁq?%nf Fﬁ,ﬁ/SF

transfer vedntisepitiagy is mmdmunstepthdoéﬁectos antasemdd MGlemJléSd&écttyg imthieh
i neari zed VI rus Phar M ngen 5 Bacul oGol d viral DNA,
Cat. No. 2170w OPgﬁég?'ﬁ n%%l?n&P'KﬂUPl?Qt'Bﬁrﬁ?EF@t viBRE 1§ cRMPiemEHaRy1Q R

Insect cel | $elythdRMR"AL fargel rIRNR {5S PLRHE NG, B, §85,0A704NE 8, b 573) — in
25 this case, the transcript that encodes the TRRE modulator. Another embodiment
of the invention that inhibits TRRE are ribozymes, constructed as described in an
earlier section. The function of ribozymes in inhibiting mRNA translation is
described in U.S. Patent Nos. 4,987,071 and 5,591,610.
Once a product of this invention is found to have suitable TRRE
30 modulation activity in the in vitro assays described in this disclosure, it is

preferable to also test its effectiveness in an animal model of a TNF mediated
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was then done by infecting a large culture of cells in Tigni Her 2061 cells
wer e harvested when the protein yield reached a nmaxi num a%g efore d'g%e
virus killed the cells. Fusion proteins were collected on -

gl ut at i on¥92Ya6%e col utm, washed and rel eased with gl utat ﬁFS’HS?Pe’?“ B ot ei ns
collected fromthe affinity colum were quantified by nmeasuring OD28o and
wer e assayed on gel s using SDS-PAGE and Western blotting with | abel ed

'S- har M , ] J . fi
hat al Tt HOSRERIE RS en P B AP HEeRa ER sl 187 e sha £8R g,
sequences hguR) RORBt ptdMiGErs SKERgéE getivity. PRearbRVA 'deScritds 8 tamor heRfdsis

cells, and then puri Pi ed. TABL Expréssed protein fromJurkat |ibrary
cl onesNaneSmqdehds whichn$RREArpibitorst cpuldt bentgated rfoy My Bl 4to7 enhance

5. OMeySAI Mb1. 36, .1. S50Mey6ALM/O. 3 Al \B1. 53 s indicated the presence
ot Ut he ST [0S ARG (HGe SR Bbine, AR Wi khowat Gt el e ve
W th the angi: U ' ] t éﬂﬁéy NedSi Qﬁ@é y

~exhi bi tgjd t%‘je’fagéeg%a@ég? g%s\e/\leﬁsﬁg’raou d IStzﬁ%eglPegP [ kDa',nhgan sﬁg.lr'o&t e
60- 70kDa andustrationer areathgecardieem istbhieBPda rdpgSusionsimstelst biy Weadichr et al. ng.

m grating ag,approxi mag el 4K 38k 58kDa,  .aroun - 70k and ot hers
| arger t hanélmk%é’?sﬂ/eyé%ﬁéagpr@@i) ne §r%‘%ﬁ9°3ﬁklﬁ) ?'266%%0&5 éj“rﬂzl
Novernber 200gs. : : 70k Da.
Voya had pr o EA! bR Ao ER s ERER R RPEr i odBDafs il st i)
of the indi HeardLbopgdTramsptariiosiBi306, f 199435Tthel hlanhaiivfammutios phesdsit of he
desired fusion protein or degtadationlcleavage product, gener at ed durin?

growt h Hhd ptamatienali RatentApRiigatios WO £6324 185 ths baeteginbrepionitiscmodebp
ffect T, ' I,V f I ' ;
TRRE acetvi VIPer S 4 TRmdnr X1 28g00 1588, Vhe TG Ind6S P FloeSn BB 0

i nto 24-wel {Scanldt Ur Gaplradmierdll 34:7860409§), ecind2the diabefesaablsl of vore Herattd

i ncubat ed overn:(rght (for 12 tol6 hoursg) in 5% CO2 at 37C. After aspirating
t he nmedi um ¢hak ké GHN.| veroBs: 19241 19§5hrMegelsFfor septie shogle age idesgikedd i n

(aor  osponclBER el o 508 [T 651200, A0 81 Snd el B, Sodt Hrinthyiel,

C75R ce{d s 4mpe83-AaveH pl ates were al so i ncubated with 300pl of fresh nmedi um
or buffer (corresponding to B nentioned bel ow). The supernatants were
col | ected, centrFgrugse, asnan t ativeadngrpdient on ehehabnaesittical i epafatios; wl e

Do e oA ATIEHAER, ), RATRhEoknd By Mgkl bantd
No. TNF-r ecegivay fiotd eefirigactivie or pateritiamMpymasadékis-dempdvRintd peadda i U 20
mixture in which they are prepared. Typically, each active ingredient is provided
20 in at least about 90% homogeneity, and more preferably 95% or 99%
homogeneity, as determined by functional assay, chromatography, or SDS
polyacrylamide gel electrophoresis. The active ingredient is then compounded
into a medicament in accordance with generally accepted procedures for the
preparation of pharmaceutical preparations, such as described in Remington's
25  Pharmaceutical Sciences 18th Edition (1990), E.W. Martin ed., Mack Publishing
Co., PA. Steps in the compounding of the medicament depend in part on the
intended use and mode of administration, and may include sterilizing, mixing with
appropriate non-toxic and non-interfering excipients and carriers, dividing into
dose units, and enclosing in a delivery device. The medicament will typically be
30 packaged with information about its intended use.
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-46 14 November 2002 WO 99/ 58559 PCTI US99110793 Exanpl ¢4 ﬁ F&c yeness
of expression roducts in treating septic shock The protocol out I n,
Exanple 3 was used to test the effects of the expression pr Q) t he
new cl onesWPR8$8%enting nortality in the septic shock nodel %@%?{" @?e
anounts of reconbinant Mey 3, 5, and 8 (10 - 100 ug/nouse) were injected
l.v. ina 0.05 mM volunme within an hour pI’IOI’ to or after injection of a

| et hal d f I dl
and 1 syr i nge Mo heceupalon, WiF o§8shghclhe' Soilhe B e SAIRR R
nj ecti on. Tipbgiedcr ) WBAIRBAS AN ARdeRRELISH % dqlire FRBIGte d8Ging SATEP RS

fromnultiple experinents were tested by ELISA for the presence
sol ubi | i zed dRaRwelihpefdéed isgas dsuth. a8, candihd failere)Amyatekmcminanmmbnned
over the next 12 r@urs for the clinical effects of SchCk Sel ect ed ani mal s

were eut hani 3&@PtaRIg 3FPb exampip, e medicamentmande ITmated Jon infravencyss
t
ot Sned 1y hadRliitot intdml96TEY Idfecto BF $BEoiioR S b Bay GE Rk ARERRT
to h: ft opgt g?lrﬁgge at &mqbossmmcb@eadnmhmmtm(amnvmungmggah#ﬂm@ly:(a%@ I\u/g hns?:ﬁa(llgge
S O . ;o -9
E)S)su ) Mepreterrg i}%?l aqm}mw@%ﬂ%‘ \(Jd'dmi?'@nhamegw ﬁPE@g‘é@tWtﬁ tbé@"é’l"ﬁne
or LPS a Colﬂhfﬁ]eﬁt”&f fHe 8[se%882§r|t%| aﬂpﬁﬁilﬁlgeoe Qﬁé‘)orp*rf#a %%Bbwrg!orﬁb{he?f

t he ani mal s WET € ad a hour S n con

i nj ections ofissuB® mr;ﬂvavé@ﬁ@m dikdageiprbeédd. oCanaftions tRat- leAd Ghetdseivebity 3,
5 and 8, death was delayed and death rates were | ower. None of the ani nal

were deatd at admirtigiation aisectiyaat tbeéhﬁqaseeﬁl@dnwwﬁ cepgenant theusyateid arhitise %

Trus) Ny 5, e fiifaf G Bk ekl Gikehl HnetfEoRE Rl SR Wherl iy e b
in test ani niaghed4 by an14erN!b§é6Bﬁ:r pt868direAl MAciive Aihgré@katsetan also be

pol ynucl eoti de conprising a nucl eotide sequence expressed at the nRNA | evel
in human nonadminisgred dokacymer site idugngesurgingl fresecting: heieg jmplanted dneay

ol 12 "o FRURAT PR ST oF sl ChEmbYanc SIb % ;RindHR douife
sequenceqd s S¥RhEESEdVitiereh@irddtrhiRistlatibR .é ufdfqios&meeldhé aoﬁﬁmusﬂa%n%yl

cell's expressing TNF receptor are genetically altered to express the
sequence, theeiver theough aor easedleeleaylm ite thetdisease fsde. c ABematiyelyndhe

| i h 3. Th d |
or more of ¢ PeATAReALComBRSIBR ¥y Be Rimifid 1€ eBhihck, Bhubhriishat BRce
contai ned i na&iR inbkediEht 99 tHe déeaée %ute5 For Sfardfle, tHe hétiveORBFddiéi éan be

nucl eoti de sequencé of at |east 30 consecutive nucl eotides codntained in
SEQ ID NOs encapsulgted-ig a kposomse ouotheus)maurlxwmptursébafadrmleyeean|amlbgdqmnce

of at Ie 0. cpnsec v n | eoti des at | east, 90%.i ence
oot mi el 1 nidand S2EARleL OF bing % e s Grace” Bibep o [ argey. b, e tfAbie
hybri di zi ng ﬁa‘i’@@tirfgsﬁgbhté fn‘éltﬂie“ﬂﬁﬁl%&é@'%g%%&'%ﬁéeﬁQﬁﬁg"éd%efﬁghﬁds's?& tidddie-
NGCs: 9, 8, 4, 1-3, 5- under stringent conditionS; or e) It conprises
a nucl eot i desmiﬁreme@eptbe& (elc.ostamtamn |feasptulrm0nawn@egetmg\)e Boi nomposiions
encoded in S rein.said nu Ieotl

sequence is Egﬁdégm%n F %grgar{ %ﬁ&gﬁp&@%@%@% f?W@“f'&mQ!ﬁ? gﬁnk
6247 AaTolToq TASRRteEMeE R Bt aag mip SRR ketod mﬁ%ﬁgsz
25 densnty of the TNF receptor.
Effective amounts of the compositions of the present invention are those
that alter TRRE activity by at least about 10%, typically by at least about 25%,
more preferably by about 50% or 75%. Where near complete ablation of TRRE
activity is desirable, preferred compositions decrease TRRE activity by at least
30 90%. Where increase of TRRE activity is desirable, preferred compositions

increase TRRE activity by at least 2-fold. A minimum effective amount of the
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4. The polynucleotide of claim1 or 2, having one or ”Drﬁ¥§5véﬂﬁn§9bi°“‘”9
properties: a) it conprises a nucl eot i de sequence contain In SE

NGCs: 9, 8, or 10; 48 14 Novenber 2002 b) it conyy, 3
nucleotld@“§$ﬁﬂ§ﬁ%e of at |east 30 consecutive nucl eoti des conéalneg in
SEQ ID NGCs:9, 8, 1-3, 5-6, or 10; c) it conprises a nucleotide sequence of
at | east 50 consecutive nucleotides at | east 90% i denti cal to a sequence

t d SE bl
ybr a1 21 ngSeBEFRTBanY i dbped ity fecaisBhed e uted: winler AP BRGTRAS nos.
9) 8, 1-3, RydAluldtbrslig sesteed ﬁrrds'égﬁﬁ@ vk the eimifistrtion WlIPBéTBi]é,téﬁ‘ﬁc or
nucl eoti de sequence that encodes at |east 10 consecutive amno acid

encoded i n BEQ. FOrNgstentic agiminisBation,can @tffeg;mqe_ amouat of ahhvubowylrgm’neretly de

7k e Wy 6 S HACE e e B S 40

enzymat i g ﬁt‘i\ﬂ amb 5! 56860 00nitd e~ rﬁ@ ? ade mb btyhis.2 T
fi ca i on ically

pr obe or anpli pri mer that speci entl Ies a po ynuc?eotl de

conpri si ng aQunt Bf Pfateind nuBleic.adid, bF ﬁntntmdyhe chﬁseﬂ” recprlinyglychaseid o tivd
claim1 or 2, conprising a conplete gnucl eoti de sequence of SEQ I D NCS:
9, 8) 4, 1- QPe‘E!fqaCBY'ty the aé‘“\é%ﬁ%‘l”@ﬁﬁﬂ in Heltg ger 9MThe pol ynucl eoti de of

claiml or 2, co [ I

o, 8 1-3. 5 6) The qiAnd SR Srobpleuts TN uRSHARES AbHRE Sl ot
claim1 or 3Zre AenipterkictdtodintibthenipvetioneinamyokaybEQ | D NOS: 9, 8, 1-3, 5, 6,
or 10. 8. An isolated pol ynucl eotide conprising a conplete coding sequence
of any ® SEQID NOS:1, 5, 6, 8, 9 or 10, or variant thereof, wherein when
COS-1 cells express the polynucl eoti %@g&g reconbi nant nucleic acid, the
cell s have increased enzymatic activi eaving and rel easing the TNF
receptor. 9. An |soI at ed pol ynucl eotide conprising a coding sequence
encodi ng t hEX8aiie SR RSN (O/SHpNe @GEVEE. SEQ | D NOS: 147-149) 151, or
153- 154, or vari ant thereof wherein when COS-1 cells express the

pol ynucl eot i de f 15i% ExarapleliusiEstes aiasspy system thafaneagures HRRE aﬁ%v'@a%@d
enzymati c_agd ilyndnAF-H A RSV KbAIEIEARINA thoSell Mirhae AR Hirand® 14
Novenber 20 An ‘ant| sense pol ynucl eo e or ozynme according to any
of clainms 1-9, cMmﬁanegasﬁocia&e&tTNmR:waecMsereasuthleegmtnstweg as Ik¥ing D
NGs: 1-10, which inhibits the expression of a nodul ator _of TRRE activity.
11. A host BHfoeguiieRment swarttertw ofi ihe substpls fnr HRREdR Y oMamgrans- any
precedi ng c I

For | owi ng. prapsyiaiol TRER R KR HBRPpatinc A, Snidf ARl dftefinett

resi dues enmesfbedmﬁpméarﬁs:l edlls dsxpeestingl ancelevatet devel of the pI15 mrrprolfses
at | east 15 consecutive ami no acids that are at | east 80% i denti cal

to
sequence endbifeR warexcpasijuried &y cNAFRSactian o enenkey3cOS-1 cells which *
20 express little TNF-R of either the 75 kDa or 55 kDa size.

The procedure for constructing these celis was as follows: cDNA of

human p75 TNF-R was cloned from a Agt10 cDNA library derived from human
monocytic U-937 cells (Clontech Laboratories, Palo Alto, CA). The first 300 bp on
both 5’ and 3' ends of the cloned fragment was sequenced and compared to the
25 reported cDNA sequence of human p75 TNF-R. The cloned sequence was a 2.3
kb fragment covering positions 58-2380 of the reported p75 TNF-R sequence,
which encompasses the full length of the p75 TNF-R-coding sequence from
positions 90-1475. The 2.3 kb p75 TNF-R cDNA was then subcloned into the
multiple cloning site of the pCDNA3 eukaryotic expression vector. The
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c) it conprises at |east 10 consecutive am no acid resi dyeroeaap&dedHoRN any
of SEQ I D NGs:9, 8, 1-3, 5-6) or 10; or d) it conprises at |least 15 1
‘consecutive ami no acids that are at | east 80% i dentical to %%@nﬁﬁs
encoded i ™WANSHPPSEQ 1D NOs: 9, 8, 1-3, 5-6, or 10. 13. The polypeptrde of
claim 10, having at | east one of the follow ng properties: a) it conprises
at | east 10 consecutive am no acid residues contained in SEQ | D NOs:

147- 149, 151,. or 153-154; it _c ises at |least 15 consecutive am no
aci ds t hat zﬂ"@“’!ﬁt'oﬂeﬁégh%@%’i E@ﬁf'lg%Nf‘oWéSs L'fa@?{:QVc nEtoRg eNHORiERILasE)
NCS: 147-14 or 153-154. 14. The pol ypeptide of clains 12-13, having
at | east one the follow ng properties: a) when incubated with COs-1

cel I s expressi ngFigdire dcifinsatesi thepfiraion. Zskie reonshiuct, pCBIRIge Ihrdried ¢ase
of the receptor; or b) it is imunogenic for an antibody specific for a
modul at or ofMEPRYEINTaSIStARGe gene fabesslsgiian elisansfeeted ¢allsiip-G418,and the

s produbed B R BERE BRI TRER 1R8I0 e Sltonoaitdn R Gee s
fol | owed by npDTR2 ad4s ARewitrdndfedied VmePioRRey N KIEhER B OB talbi TGO CRE! |
is cultured. 16. An isol ated pol ypeptide conprising a conplete amno acid
encoded i n d6p0pfusSrEDING qatosim, prosphatea DNA mrew)tagcn vaethad tThe sefected

wher ei n when, COS- | s express.th lypeptide fr recombi_nant nucl eic
2 d) ¢ he odine aas e dediBodeE ety ekt Shibrfyrad TR G Jedriver tie
rel easi ng t hesifNatibRCHRY - 17. An isolated pol ypeptide conprising a

conpl ete am no "aci d sequence encoded by a pol ynucl eoti de conprising a

pol ynucheot i de sdgudeteemiste tbiedevel oigs75 INBR expressioh, onrCA%R cedlls, 2rx 10°

i sol ated pol ypeptide conprisi.ng a ete am no, aci d sequence, of Q \
NGB 147- hasPighel ers Bted 8,8 2R ilinfd P15t Spd RGN P 16
conplete am | @o e I Y , 325

variant t herhgg%.s,amvﬁe/? mz %%ﬁﬁyc%@eex%ﬁ%s%é&de@(ﬁl %/Spyeopf‘?dei-?@(gnnﬁ
reconbi nant recorhkinanbdiNF) (ratielabeldds usiay ¢he rohicrastne dnmettedd )cinatbei presgnder

I [ d I ' NF 20. A neth f duci th

pol ypepti do CBGHSEAAG IDIAA GRosTaPhanibels NuBs gt Ae 10614 br i Aflehost
celI's g‘ﬁﬁe.t 'thd '\éaéllué%ﬁfﬁ ic8- Ok P cgelIE Watey Wé‘é'deﬁ&hdcﬁmcﬂﬁﬁﬁ %Qngt Bo
one of clains 3-9; and subsequent |y 'b) purrfyi'ng the polypeptide Tromthe

cells. 21. Tagiogetivigd veis defirmindd imherRharniduia pOlinigasineot calmters (Uppsala,
pol ynucl eoti de of any one of clains 6-9. 22. The nethod of claim20 or 21,
conpri si ng efaty); ng culture nedium and purifying the polypeptide from

the culture medi g N % BhOHE Sthe SR Sobtindd ' EV5R 04 UR/rY ABRYIevar of

specific binding of radiolabeled '**I-TNF, while parental COS-1 cells did not. The

20 number of TNF-R expressed on C75R was determined to be 60,000-70,000

receptors per cell by Scatchard analysis (Figure 2, inset). The Kd value

calculated was 5.6 x 10" M. This Kd value was in close agreement to the
values previously reported for native p75 TNF-R.

TRRE was obtained by PHA stimulation of THP-1 cells (WO 9802140).

25 THP-1 cells (ATCC 45503) growing in logarithmic phase were coliected and

resuspended to 1x10° cells/iml of RPMI-1640 supplemented with 1% FCS and

incubated with 10°® M PMA for 30 min in 5% CO, at 37 °C. The cells were

collected and washed once with serum-free medium to remove PMA and

resuspended in the same volume of RPMI-1640 with 1% FCS. After 2 hours

30 incubation in 5% CO, at 37°C, the cell suspension was collected, centrifuged,

and the cell-free supernatant was collected as the source of TRRE.
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14 Novenber 2002 23. An isol ated anti body specific for al?ﬂ*o%%ﬂﬂ
according to any of clainms 12 19. 24. The anti body of claim V\/nerel n the
pol ypepti poI ypeptide according to one of clainms 16-gdSpmgnofhsnet hod
for produg%n 5taﬁse anti body according to clains 23, conprising llIJmTUI’lI zing a
mammal or contacting an i rmunoconpetent cell or particle with a pol ypeptide
according to one of claims 12-19. 26. The nethod of claim 23, wherein the
pol ypeptide is apyy f ' ) -/ ssay
met hod for determni ﬁg%gh?gr%%q@%ﬁéféggﬁ&g Pﬁ rréér(lg@:r gyﬂ@gﬂ\ﬁ: §a'ﬁqpé‘

conpri si ng: C@S-4 ogdlaconstaudtd) ethea falloeving teh(perlpﬂinj! nuad; mﬁﬁdmeﬂnd@?m%ﬂtl ons
that permt the polynucleotide to hybridize specif wth nucleic acid

that encodeWeke ABedRthaba denstrE 2% 1100 ice))s/well 'Brebgérwe'f ﬁelﬂ galtwenpiate agid b)

ot er oa rRACREBYRYTOF 18T A% O 1 eB2oTe DMt B g

feast one ohspifted Olrémucé‘d} Wllth)pf@ééh aﬁedimnléloﬁ@nﬁf l\ﬁm FRRECIrRedilAe and
sequence contained in SE D NOs: 1-10; ii) it conprises.a nucleotide

sequence of ingtibateddor 30 m?@ e SEUei \T@enneﬂém wasshennepliaged with f&ag megium

consecut | veortaling BIORF *ridaBHByCOI G AT RBES & ke bR e yaed

SEQ I'D NOswith 11 N'NaOH ahil the ieesialilsourid radiudctivty MehsSirebhiesial Tiie igver
nucl eoti de sequence contained in SEQ |D NOs:1-10 under stringent

condi ti ons. ob@pevific Kinsling «if 6:|7§an7 "4-Tile e algefp@mt%Ldﬂc&aseab after a

pol ynucl| Otld cor n any., one | ai s ~ er 2002
Do, " A Mo ehnBRGE iy YRt i nen flivadh SRyt Bes 39T AMSRTR GRS
TRRE acti Vi jnsubBted $fth! TRRE! t&MBare&i®! 1,562 dri'dhe @eusqmtaﬁéétaa \Wﬁ
sanple with the antibody of clal m 23 under conditions that permt the

ant i body t oTRRI & lbes nﬁ&ﬁ%amf@ndlﬁgmaeaemy in the sanple) thereby for m ng an

bod d.b I fo
o e or ! Dor ok S A8 et (ECSEA A 18 oY THOTR, Seateel Fom Bk by
claim 29) WrRRE NthehfiaWiid’ edpefitenn vy ipRpeimad. chsl i?H?d* CP3R. Leli®Wrpd for

assessing a di sease condition associated with altered TRRE activity in a
subj ect 15 coageded inga d60 enmiceiiryiture platel aneRECUated iat B77 @ in 58 COyfbe12tom

of o TRRE miREHr TARECTEHAE Mesdnaates i SoBRaY e e aBb rom R no
extent of abpe 14y hd *}eéﬁilg?g %ﬁaﬁa‘?ﬂq}véé Qdlied d léf‘rﬁ @bnfiifuged. The

pol ynucl eatide 1 n the prepar on of a nedi canent decreasi ng
concentrated sample was applied to 10% acrylamlde SDS-PAGE and

electrophoretically transferred to a polyvinylidene difluoride membrane

20  (Immobilon). Immunostaining resulted in a single band of 40 kDa, similar to the

size found in biological fluids. Thus, transfected COS-1 cells expressed high
levels of human p75 TNF-R in a form similar to native TNF-R.

The following assay method was adopted for routine measurement of

TRRE activity. C75R cells and COS-1 cells were seeded into 24-well culture

25 plates at a density of 2.5 x 10° cells/ml/well and incubated overnight (for 12 to 16

hours) in 5% CO, at 37°C. After aspirating the medium in the well, 300 nl of

TRRE medium was incubated in each well of both the C75R and COS-1 plates

for 30 min in 5% CO, at 37°C (corresponding to A and C mentioned below,

respectively). Simultaneously, C75R cells in 24-well plates were also incubated

30 with 300 pl of fresh medium or buffer . The supernatants were collected,



signal transduction froma cytokine into a cell, whereinjjRgvegbyiupbeoti de
has at | east one of the follow ng properties: a) it conprises a nucleotiide .

sequence contained in SEQ ID NGs:1-10; b) it conprises a nge@g&&',‘i@”
sequence O 28¥hst 30 consecutive nucl eotides contained i ]

NGs: 1-10; c) it conprises a nucleotide sequence of at |east 50 consecutive
nucl eotides at | east 90% identical to a sequence contained in SEQ ID

NGs: 1-10; d), bt i bl f h | dj,zi i fi | I id
Sequence corfeFiipedh RO aReRyad 1o BN SRTAEre! SOHbR PERaNER bhe
use accordi ngy jgacl ai m 32, wherein the polynucleotide is a polynucleotide

of any of clains 6-9. 34. Use of a polypeptide in the preparation of a
medi canent for deELI3A| agpasi domlreleasad dUbF-RN(WOoB8)2d40pkvae perfosmedc akl ,

wh inth I tpd t | t f th | i ti ;53
ther et BOREP" bRl el S S R B R B
resi d”es.§”CMﬁGnIz@ItiB§yonNe'§EQeéIQ dQhite ]%837% Rbbitk ffﬁmér'nﬁ?os dtlal eggh 15
consecutive amno acids that are ap | eas? pldentical to a sequence

encoded i n amymahoSEB:4034465 :1978). THe IgBdractienodf theaimmidizedirablit serima
pol ypeptide is a pol ypepti de accor di nlg to any one of clains 16-19. 36. Use
of a pol ynucwastRWiiegdcesingi s pretein alhamania fine Gthesaiggisa dippsalan wedan)ai m

23, inthe p [ di ' [ | I n lan
From a cyt okPaty ehftin Joy et S; (R mmBhobFhERD, h 3,435 1978 cPtS o
cytokine is ffAktioB%asAhanrtigosleafwitt horsdradish Peyticaso(Sigam Chemasal @Y.) Sty
to nodul ate TRRE activity, conprising: roviding cells that express both

N a) p
TRRE and1@ hel.auis, M&e(Jfissen pnd daistoke Angl Bipehamnt3G:A81-487) 1984 Hntthe first

P’ 0) 1 dont FED9fnEBSREL " Ao LSsHielbR 88 1§ 1B0iTler D oAb B St IEH
al tered rategg}owad BBUR®CoOTa DELRENI POISH BRicAIpISR (b, 2Bidkihy, IeY)aklect

TRRE activity, "conprising: a) incubating TNF receptor or cells eXpressing
TNF r ecept or ovémight ipeubalion: ati4°G .n Individuabwells avese washedulisea times with 300

or docr ease. WOt 8% SBsReR0 FEPaeshitats Ui RAIREUETN it BB P saBbleBne
AL g ol BHONED SIS dooa BN R B
37°C for 1 to 2 hours. The wells were then washed in the same manner, 100 pl
of horseradish peroxidase-labeled |gG added and incubated for 1 hour at 37 °C.
The wells were washed once more and the color was developed for 20 minutes
(min) at room temperature with the substrates ABTS (Pierce, Rockford, IL) and
20 30% H,0, (Fisher Scientific, Fair Lawn, NJ). Color development was measured
at 405 nm.

When C75R cells were incubated with TRRE medium, soluble p75 TNF-R
was released into the supernatant which was measurable by ELISA. The
amount of receptors released corresponded to the amount of TRRE added

25 There was also a level of spontaneous TNF-R release in C75R cells incubated
with just medium alone. It is hypothesized that this is due to an endogenous
source of proteolytic enzyme, a homolog of the human TRRE of monkey origin.

The following calculations were performed. A = (amount of soluble p75
TNF-R in a C75R plate treated with the TRRE containing sample); i.e. the total

30 amount of sTNF-R in a C75R plate. B = (amount of soluble p75 TNF-R

spontaneously released in a C75R plate treated with only medium or buffer
—_32 —



i) it conprises at |east 10 consecutive amino acid residuegoRaRdedol n any
of SEQ 1D NGs:1-10; or ii) it conprises at |east 15 consecutive am no

acids th agr9§ &l least 80%identical to a sequence encodegcirfysadlyoref SEQ
i D Nos: 1-¥8 5% 14 Novenber 2002 40. A nedicanent for treatnent of the

human or ani mal body by surgery or therapy, conprising a polynucleotide
havi ng at | east one of the foll ow ng properties: a) It conprises a

nucl eot i de n d I e

nucl eoti de §°§‘gﬁ§% tﬂg ea%eltaagﬁﬁcons@gﬁ\r/esé 'H%t %mg) con UZU ﬁ'é olut
SEQ 1D NOSeﬁogBhoug)TRREﬁ;qrmrthé@@oﬂtmhewéledeesﬂwmle fadm a3 78R aslis.5C
consecutive nucleotides at |east 90% identical to a sequence_contained in

SEQ | D NCs= {anmountipf sqluple QZa’q')mFeRm aHy@er tiplate dreatrscwvith the TRREsample

Condi t1 one; oM aEkRER [E8L S saite o1 TNECR, EERH, 50 THBZREL & thesat

10 ConS%Cutdé@aaau RRIFE bfl raRSepdadpraledbiihg) STNER in He TRRE Jaf Mmyre nt

of claim 40, Wherein the polynucl eotide is a pol ynucl eoti de accordl n
any one of wmtmmuonzn a/CR&d1 plateniThisogorresponds o thﬁ backgroundhleve of

one of the TONFIndRaraaghdn f P8R PiRE  Jhst el B8edf Al SRRt iR e
am no aci d 5R3LeE8SoRPRATRRE a%ﬂMty)fexﬁﬁﬁb |h[%hh|cﬁutﬂa1 58impks i9)caldulsteaAd Ses

at | east 15 consecutive "am no acid hat are at | east 80% identical to a
sequence enfolided: (Netariease cﬁE@luUl@pRﬁﬂNF RonivBy TRRE =& cBrfht of claim

16:15. Wi, "a reaDBARVNoR [REE HEnEeORed RS FRIANR: GO oleagy TR -
surgery of hbtieiate GORIG) /A8 BN dKAFROSAL At 10) S PRREZRvfly. The

medi canment m 44 erein t e ant| body’ I's an anti’body accordi'ng to
claim 24. 46. UsHsimhg thipassayc treotimie coursehef pemﬁmasheddmg by TRRE arast

o lurer ﬁ%‘%e%&aea PR ST Serst e s e by o ksLPaREOHE TR
e it o L G521 EHEL B Sy Wi ﬁﬁ%@%ﬁﬁ%@ﬁ%@gﬁf@%w
15 collected and assayed for the level of soluble p75 TNF-R by ELISA and the net
TRRE activity was calculated. Detectable levels of soluble receptor were
released by TRRE within 5 min and increased up to 30 min. Longer incubation
times showed that the level of TRRE remained relatively constant after 30 min,
presumably from the depletion of substrates. Therefore, 30 min was determined
20 to be the optimal incubation time.
The induction patterns of TRRE and known MMPs by PMA stimulation are
quite different. In order to induce MMPs, monocytic U-937 cells, fibrosarcoma
HT-1080 cells, or peritoneal exudate macrophages (PEM) usually have to be
stimulated for one to three days with LPS or PMA. On the other hand, as
25 compared with this prolonged induction, TRRE is released very quickly in culture
supernatant following 30 min of PMA-stimulation. The hypothesis that TRRE and
sTNF-R form a complex in vitro was confirmed by the experiment that 25%
TRRE activity was recovered from soluble p75 TNF-R affinity column. This
means that free TRRE has the ability to bind to its catalytic product, sTNF-R.

30 The remaining 75% which did not combine to the affinity column may already be
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! %god/% SEL ) - | 2?;/%1'@& ??}@q% d&}@h%}?%%)?&o runcates the ~55 kDa size of TNF-R,

partially-purified TRRE was applied to THP 1 cells which express low levels of

«

5 both p55 and p75 TNF-R (approximately 1,500 receptors/cell by Scatchard
analysis). TRRE eluate from the DEAE-Sephadex column was added to THP-1
cells (5 x 10° cells/ml) at a final TRRE concentration of 1,000 U/m! for 30 min.
The concentration of soluble pS5 and p75 TNF-R in that supernatant was
measured by soluble p55 and p75 TNF-R ELISA. TRRE was found to truncate

10 both human p55 and p75 TNF-R on THP-1 cells and released 2,382 and 1,662
pg/ml soluble p55 and p75 TNF-R, respectively.

Therefore, TRRE obtained by PHA stimulation of THP-1 cells is capable of
enzymatically cleaving and releasing human p75 TNF-R on C75R cells, and both
human p55 and p75 TNF-R on THP-1 cells.

15 Partial inhibition of TRRE activity was obtained by chelating agents such
as 1,10-phenanthroline, EDTA and EGTA (% TRRE activity remaining were 41%,
67% and 73%, respectively, at 2 mM concentration). On the other hand, serine
protease inhibitors such as PMSF, AEBSF and 3,4-DCI, and serine and cysteine
protease inhibitors such as TLCK and TPCK had no effect on the inhibition of
20 TRRE. TRRE was slightly activated in the presence of Mn¥, Ca*, Mg*, and
Co* (% TRRE activities remaining were 157%, 151%, 127%, and 123%,
respectively), whereas partial inhibition occurred in the presence of Zn* and Cu*
(% TRRE activities remaining were 23% and 47%, respectively) (WO 9802140).
TRRE fractions from the most active DEAE fraction (60 mM to 250 mM
26 NaCl) can be purified further. In one method (WO 9802140), the fractions were
concentrated to 500 pL with a Centriprep-10 filter (10,000 MW cut-off membrane)
(Amicon). This concentrated sample was applied to 6% PAGE under non-
denaturing native conditions. The gel was sliced horizontally into 5 mm strips
and each was eluted into 1 ml PBS. The eluates were then tested according to
30 the assay (Example 1) for TRRE activity.
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1098 ()-!1 .arsa(ft@rl 83 Sﬁheigyfg%ﬁ%%égéwc?qsi@%é%rﬁgs(\/2'ere a?s@ssed for the
ability of TRRE to block the clinical effects of shock, and then euthanized and
tissues examined by histopathological methods.

10 Details were as follows: adult Balb/c mice, were placed in a restraining
device and injected intravenously via the tail vein with a 0.1 mi solution containing
10 ng to 10 mg of LPS in phosphate buffer saline (PBS). These levels of LPS
induce mild to lethal levels of shock in this strain of mice. Shock results from
changes in vascular permeability, fluid loss, and dehydration, and is often
15 accompanied by symptoms including lethargy, a hunched, stationary position,
rumpled fur, cessation of eating, cyanosis, and, in serious cases, death within 12
to 24 hours. Control mice received an injection of PBS. Different amounts (2,000
or 4,000 V) of purified human TRRE were injected 1V in a 0.1 ml volume within an
hour prior to or after LPS injection. Serum (0.1 mi) was coliected with a 27 gauge
20 needle and 1 ml syringe 1V from the tail vein at 30, 60 and 90 minutes after LPS
injection. This serum was heparinized and stored frozen at ~20°C. Samples
from multiple experiments were tested by ELISA for the presence of sTNF-R,
TNF, IL-8 and IL-6. Animals were monitored over the next 12 hours for the
clinical effects of shock. Selected animals were euthanized at periods from 3 to
25 12 hours after treatment, autopsied and various organs and tissues fixed in
formalin, imbedded in paraffin, sectioned and stained by hematoxalin-eosin (H
and E). Tissue sections were subjected to histopathologic and immunopathologic
examination.
Figure 3 shows the results obtained. (#) LPS alone; (m) LPS pius control
30 buffer; (@) LPS plus TRRE (2,000 U); (a) LPS plus TRRE (4,000 U).
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109 & () - y 12mpnals treatedowith (RRks agsdescnhp in Example 1 did much better.
HHaval 1%% %én lﬂ]égzgo/ﬁég‘of LPS were accompanied by injections of a 2,000 U of TRRE,

death was delayed and death rates were jower. Only 40% of the animals were
dead at 24 hours. When 4,000 U of TRRE was injected along with LPS, all of
the animals had survived at 24 hours. Thus, TRRE is able to counteract the
mortality induced by LPS in test animals.

10
Example 4: TRRE activity decreases tumor necrotizing activity

The following protocol was followed to test the effects of TRRE on tumor
necrosis in test animals in which tumors were produced, and in which TNF was
subsequently injected.

15 On Day 0, cutaneous Meth A tumors were produced on the abdominal wall
of fifteen BALB/c mice by intradermal injection of 2 x 20° Meth A tumor cells. On
Day 7, the mice were divided into three groups of five mice each and treated as
follows:

¢ Group 1: Injected intravenously with TNF (1 pg/mouse).

20 e Group 2: Injected intravenously with TNF (1 pg/mouse) and injected

intratumoraily with TRRE obtained as in Example 1 (400 units/mouse,
6, 12 hours after TNF injection).

e Group 3: Injected intravenously with TNF (1 pg/mouse) and injected

intratumorally with control medium (6, 12 hours after TNF injection).

25 On Day 8, tumor necrosis was measured with the following results: Group
1: 100% of necrosis (5/5); Group 2: 20% (1/5); Group 3. 80% (4/5). Injections of
TRRE greatly reduced the ability of TNF to induce necrosis in Meth A tumors in
BALB/c mice.
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5 Example §: Nine new polynucleotide clones that affect TRRE activity

A number of cells have been found to express high levels of TRRE
activity, especially after PMA stimulation. These include the cell lines designated
THP-1, U-937, HL-60, ME-180, MRC-5, Raji, K-562. Jurkat cells have a high
TRRE activity (850 TRRE U/mL at 102 PMA). In this experiment, the expression

10  library of the Jurkat T celi (ATCC #TiB-152) was obtained and used to obtain 9
polynucleotide clones that augment TRRE activity.

Selection of expression sequences in the library was done by repeated
cycles of transfection into COS-1 cells, followed by assaying of the supernatant
as in Example 1 for the presence of activity cleaving and releasing the TNF

15 receptor. Standard techniques were used in the genetic manipulation. Briefly,
the DNA of 10° Jurkat cells was extracted using an InVitrogen plasmid extraction
kit according to manufacturer's directions. cDNA was inserted in the ZAP
Express™/EcoR/ vector (cat. no. 938201, Stratagene, La Jolla CA. The library
was divided into 48 groups of DNA and transformed into COS-1 cells using the

20 CaCl transfection method. Once the cells were grown out, the TRRE assay was
performed, and five positive groups were selected. DNA from each of these five
groups was obtained, and transfected into E. coli, with 15 plates per group. DNA
was prepared from these cells and then transfected into COS-1 cells once more.
The cells were grown out, and TRRE activity was tested again. Two positive

25 groups were selected and transfected into E. coli, yielding 98 colonies. DNA was
prepared from 96 of these colonies and transfected into COS-1 cells. The TRRE
activity was performed again, and nine clones were found to substantially
increase TRRE activity in the assay. These clones were designated 2-8, 2-9, 2-
14, 2-15, P2-2, P2-10, P2-13, P2-14, and P2-15.

30 Figure 4 is a bar graph showing the TRRE activity observed when the 9

clones were tested with C75 cells in the standard assay (Example 1).
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5 reactions (ABl). Base-specific fluorescent dyes were used as labels.

3. Sequencing reactions were analyzed on 5.75% Long Ranger™ gels
by an ABI 373A-S or on 5.0% Long Ranger™ gels by an ABI 377
automated sequencer.
4. Subsequent data analysis was performed using Sequencher™ 3.0
10 software.
Standard primers T7X, T3X, -40, -48 Reverse, and BK Reverse (BKR) were used
in sequencing reactions. For each clone, several additional internal sequencing
primers (listed below) were synthesized.
NCBI BLAST (Basic Local Alignment Search Tool) sequence analysis
15  (Altschul et al. (1990) J. Mol. Biol. 215:403-410) was performed to determine if
other sequences were significantly similar to these sequences. Both the DNA
sequences of the clones and the corresponding ORFs (if any) were compared to
sequences available in databases.
The following clones were obtained and sequenced:
20
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7! Sgihatiéh () Z!M@@$10P/€hgt)1 zmb@lgﬁawoe& () (poterilial 00
[ f; 10% y#10%14& () -!1[109%0& ()} p)LP) on homology)
9'() L -41094R8 () M—-1-0Mswide 4
| @-9#1D DR (AIM2 &10°hh&"()-! 1048 T& () - ! —
L0 I i R OO A 3 Y )
c3( 109 ()AN 3 H100& ()-!1F, #109& () -*! 109¥ mmu@%ﬁ@g
| 1086 ofg’ () (Part® o0&’ | ) - 1% o’ F89" ! | 310% o& |( )preaBNALgane
EsWX6pC setpdence) 09 po& ()-z¢
X' $10%)‘U&'-(x—-+t#t%p O=+H#16%008& () -
Rz XJ<C LOMAIM3T?
(partial 3 233
sequence)
Mey3 human arfaptin 2
2-14 AlM4 4 2,998 and others (see
below)
2-15 AIM5 5 4,152 —
P2-2 AIM6 6 3,117 Mey5 —_
Mey6 Human Insulin-
P2-10 AIM7 7 3,306 like Growth factor
Il Receptor
P1-13 AlM8 8 4,218 —_
P2-14 AIMS 9 1,187 Mey8 —
E1b-55kDa-
P2-15 AIM10 10 3,306 associated
protein

Clone 2-9 (AIM2): The internal primers used for sequencing are shown in
SEQ. ID NOS:11-38. The sequence of AIM2 is presented in SEQ ID NO:1. The
complementary strand of the AIM2 sequence is SEQ ID NO:147. The longest

represented in SEQ 1D NO:148.
Clone 2-8 (AIM3): Two partial sequences of length 739 and 233 were
obtainéd and designated AIM3T3 and AIM3T7. The internal primers used for
sequencing are shown in SEQ. ID NOS:39-46. The sequences of AIM3T3 and
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open reading frame (ORF) in the AIM2 sequence is 474 AA long and
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#1096 & () - BAwiBrityGpVOIVIHEDSANSS pan!ta Qe &itfer- ! D9#10% " & () - @ 10% & () -y10% &
(@% ‘1;5%}2-%2 Yy 153@7@5{5 '(&W&%bé %@?Q}%Ei&‘ﬁ uped fgnfeayanCing,ate shgmriss10
Owik vt | T NG ( ha ShAGRTGE & OIS MR i R gk, The, o,
10 complementary strand of the AIM4 sequence is SEQ ID NO:149. The longest
ORF in the AlM4 sequence is 236 AA long and represented in SEQ ID NO:150.
AlIM4 has significant alignments to human sequences arfaptin 2, ADE2H1 mRNA
showing homologies to SAICAR synthetase, polypyrimidine tract binding protein
(heterogeneous nuclear ribonucleoprotein 1) mRNA, several PTB genes for
15  polypirimidine tract binding proteins, mRNA for por1 protein. Human arfaptin 2 is
a putative target protein of ADP-ribosylation factor that interacts with RAC1 by
binding directly to it. RAC1 is involved in membrane ruffling. Arfaptin 2 has
possible transmembrane segments, potential CK2 phosphorylation sites, PKC
phosphorylation site and RGD cell attachment sequence.
20 Clone 2-15 (AIM5): The internal primers used for sequencing are shown in
SEQ. ID NOS:66-80. The sequence of AIM5 is presented in SEQ ID NO:5. The
BLAST search revealed that the AIM5 sequence displays some similarity to
Human Initiation Factor 5A (elF-5A) Koettnitz et al. (1995) Gene 159:283-284,
1895 and Human Initiation Factor 4D (elF 4D) Smit-McBride et al. (1989) J. Biol.
25 Chem. 264:1578-1583, 1989.
Clone P2-2 (AIM6): The internal primers used for sequencing are shown
in SEQ. ID NOS:81-93. The sequence of AIM6 is presented in SEQ (D NO:6.
‘The longest ORF in the AIM6 sequence is 1038 AA long and represented in SEQ
ID NO:151.
30 Clone P2-10 (AIM7): The internal primers used for sequencing are shown

in SEQ. ID NOS:94-106. The sequence of AIM7 is presented as SEQ ID NO:7.
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- 105 with nt 12 of SEQ ID NO:7 and 99% similarity to the latter over the same span.
Clone P2-13 (AIM8): The internal primers used for sequencing are shown
in SEQ. ID NOS:107-118. The sequence of AIM8 is presented as SEQ [D NO:8.
10  The longest ORF in the AIMB sequence is 852 AA long and represented in SEQ
o ID NO:153.
Clone P2-14 (AIMS): The internal primers used for sequencing are shown
in SEQ. ID NOS:119-124. The sequence of AIM9 is presented as SEQ ID NO:9.
The longest ORF was about 149 amino acids in length.
15 Clone P2-15 (AIM10). The internal primers used for sequencing are
shown in SEQ. ID NOS:125-146. The sequence of AIM10 is presented as SEQ
ID NO:10. The longest ORF in the AIM10 sequence is 693 AA long and
represented in SEQ ID NO:154. Sequence 10 on BLASTN search of non-
redundant databases at NCBI aligns with Human mRNA for E1b-55kDa-
20 associated protein, locus HSA7509 (Accession AJ0O07509, NID g3319955).
Clonal DNA may be directly injected into test animals in order to test the
ability of these nucleic acids to induce TRRE activity, counteract septic shock
and/or affect tumor necrosis, as is described in detail in Examples 3 and 4.
Alternatively, proteins or RNA can be generated from the clonal DNA for similar
25 testing.

Example 6. Expression of newly obtained clones

Example 5 describes 9 new clones which enhance TRRE activity in a cell
surface assay system. The clones were obtained in the pBK-CMB Phagmid
30 vector.
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iaions )31 o) A FAR BB bl RS 739
1252 AL A SR, (oS TTN60S i removed fom
& () -9y83$10%hut)le SELISE 4nd yrssTEURING) -explddiioR viertars $hoe folloMling rhafnéy. !
10 A0 o S e Gombinant ~ plastaid. (bBICOMY kontaning insert) “was -~ digested  vith "
5 appropriate restriction enzyme(s) such as Spe |, Xba I, EcoR | or others, as
appropriate. The Baculovirus Transfer Vector (pAcGHLT-A Baculovirus Transfer
Vector, PharMingen, San Diego, CA, Cat. No. 21460P) was also cut with
appropriate restriction enzyme(s) within or near the multiple cloning site to
receive the insert removed from the shuttle vector.
10 The fragment of interest being sublconed was isolated from the digest
using Low-Melting agarose electrophoresis and purified from the gel using a
Qiaquick Gel Extraction Kit following Lark SOP MB 020602. If necessary, the
receiving vector was treated with alkaline phosphatase according to Lark SOP
MB 090201. The fragment was ligated into the chosen site of the vector
15  pAcGHLT-A. The recombinant plasmid was transformed into E. coli XL1 Blue
MRF’ cells and the transformed bacterial cells were selected on LB agar plates
containing ampicillin (100ug/ml). Ampicillin resistant colonies were picked and
grown on LB broth containing ampicillin for plasmid preparation.
Plasmid DNA was prepared using Alkaline Minilysate Procedure (Lark
20 SOP MB 010802 and digested with appropriate restriction enzyme(s). Selected
subciones were confirmed to be of the correct size. Sublcones were digested
with other appropriate restriction enzyme(s) to ascertain correct orientation of the
insert by confirming presence of fragments of proper size(s). A subclone was
grown in 100 mi of LB broth containing ampicillin (100pg/ml) and the plasmid
25 DNA prepared using Qiagen Midi Plasmid Preparation Kit (Lark SOP MB
011001). The DNA concentration was determined by measuring the absorbance
at 260 nm and the DNA sample was verified to be originated from correct
subclone by restriction digestion.
Thus were produced the expression constructs for Mey3, Mey5, Mey®,
30 Mey8 now with the coding sequence of interest fused to GST gene with

polyhistitidine tag, protein kinase A site and thrombin cleavage site. The GST
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He ()-@ 6$96%—|ﬁ§d@%\“’@§q 1@%@%% teaﬁrelwa/g% tEl? polyhedrin promotor. PharMingen
al $|1§)°é;‘§40(()/ a)&(%)"pﬂ%%}% ? Pkﬁsgoﬁ&orgeﬂlgj%g(&)ﬁoéﬂwﬁgtjﬁgn( l)nto functllc_|)nal baculowru?_u
N<E= 10. H. péitigieslby&o-insetting#bevigansfenvestdo BACEBHLIN introsus@ptiple insect
10%&: () - 10%& lg )Ime S along with linearized virus DNA (PharMingen, San Diego, CA,
5 BaculoGold viral DNA, Cat. No. 21100D). The functional virus particles were
grown again on the insect cells to generate a high titer stock. Protein production
was then done by infecting a large culture of cells in Tini cell. The cells were
harvested when the protein yield reached a maximum and before the virus killed
the cells. Fusion proteins were collected on a glutatione-agarose column,
10 washed and released with glutathionine.

Proteins collected from the affinity column were quantified by measuring
0D, and were assayed on gels using SDS-PAGE and Western blotting with
labeled anti-GST (PharMingen, San Diego, CA, mAbGST Cat. No. 21441A) to
confirm that all the bands present included the GST portion.

15 Four of the ten sequences have been cloned, expressed in bacculovirus

infected insect cells, and then purified.

TABLE 2: Expressed protein from Jurkat library
clones

Name Sequence in insert Amol(’;;‘l’;ﬂotei"

Mey3 AlM4 4.7,5.0

MeyS AIM6 1.36, 1.50

Mey6 AIM7 0.33

Mey8 AiMS 1.53

‘Gels indicated the presence of the GST protein in addition to larger

proteins that were also positive with the anti-GST antibody in Western analyses.

20 Mey3 repeatedly exhibited the presence of proteins around 32kDa, 56kDa,
bands around 60-70kDa and another larger than 70kDa. Mey5 consistently had
proteins migrating as approximately 34kDa, 38kDa, 58kDa, around 60-70kDa,

and others larger than 70kDa. Mey6 had protein bands around 34kDa, 56kDa,
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GST. The bands may represent the desired fusion protein or

degradation/cleavage product generated during growth and purification.

Example 7: Assay of expression products for effect on TNF-R cleaving activity

The following method was used to measure TRRE activity of Mey 3, 5, 6

and 8. C75R cells and COS-1 cells were seeded into 24-well culture plates at a

density of 2.5 x 10° cells/ml/well and incubated overnight (for 12 to16 hours) in

10 5% CO, at 37°C. After aspirating the medium in the well, 300p! of 1 ug of Mey 3,

5 and 8 were incubated in each well of both the C75R and COS-1 plates for 30

min in 5% CO, at 37°C (corresponding to A and C mentioned below,

respectively). Simultaneously, C75R cells in 24-well plates were also incubated

with 300ul of fresh medium or buffer (corresponding to B mentioned below). The

15  supernatants were collected, centrifuged, and then assayed for the concentration
of soluble p75 TNF-R by ELISA as desc;ribed in Example 1.

The following results were obtained:

TABLE 3: Enzymatic activity of expressed clones
Clone No. TNF-r eceptobl;tra‘izasing activity
Mey-3 341
Mey-5 671
Mey-6 452
Mey-8 191

20

— 46 —



s 10% ()- & s!10% ()- RJIEYNC 1& | F10 14 November 200
10% 0& () -, s10% 0& ()-,!10% 0& ()- @10% 0& ()- 10% o0& ()-L!I1410% 0& ()-R
X! | dEYNC 1& | F10 3$10% 0&' ()-, ! 10% 0& () - $10% 0& ()-

1 10% 0&' ()’VQ?P#SPé% 0& ()-,110% 0& ()-111<""" #dEYNC 1& | F10 PCT/US99/10793
@)!'10% o0& () - $10%o&() , B 10% 0& ()- 9% 10% o0& ()-,"10% o0& () -

1109% 0& () -  #j ###r $$$aBYNC 18! | F10@H! 10% o& () @! 10% 0& () -
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0& ()- 8$10% & 'f'l)le protocol outlined in Example 3 was used to test the effects of the
expression products from the new clones in preventing mortality in the septic
shock model.
5 Different amounts of recombinant Mey 3, 5, and 8 (10 — 100 ug/mouse)

were injected i.v. in a 0.05 ml volume within an hour prior to or after injection of a
lethal dose of LPS. Serum (0.1ml) was collected using a 27 gauge needle and 1
mi syringe from the tail vein at 30, 60 and 90 minutes after LPS injection. This
serum was heparinized and stored frozen at -20°C. Samples from multiple
10  experiments were tested by ELISA for the presence of solubilized TNR-R, the
TNR ligand, IL-8, and IL-6. Animals were monitored over the next 12 hours for
the clinical effects of shock. Selected animals were euthanized from 3 to 12
hours after treatment, autopsied and various organs and tissues fixed in formalin,
imbedded in paraffin, sectioned and stained by hematoxalin-eosin (H and E).
15 Tissue sections . were subjected to histopathologic and immunopathologic
examination.
Figure 5 shows the resulis obtained. (e) saline; (m) BSA; (4A) Mey-3
(100 pg); (X) Mey-3 (10 pg); (*) Mey-5 (10 pg); (@) Mey-8 (10 pg).
Mice injected with LPS alone or LPS, a control buffer or control protein
20 (BSA) died rapidly. All of the animals in this group were dead at 24 hours. In
contrast, when injections of LPS were accompanied by injections of a 10 — 100
ug of Mey 3, 5 and 8, death was delayed and death rates were lower. None of
the animal were dead at 24 hours that had been treated with Mey 3 and Mey 5.
Only 66 % of the animals were dead at 24 hours that had been treated with Mey
25 8. Thus, Mey 3, 5 and 8 were able to counteract the mortality induced by LPS in

test animals.
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3. The polynucleotide of claim 1 or 2, having one or more of the following
properties:
a) it comprises a nucleotide sequence contained in SEQ. ID NOs:9, 8, 4, 1-3, 5-7,
or 10;
b) it comprises a nucleotide sequence of at least 30 consecutive nucleotides
contained in SEQ. ID NOs:9, 8, 4, 1-3, 5-7, or 10;
¢) it comprises a nucleotide sequence of at least 50 consecutive nucleotides at
least 90% identical to a sequence contained in SEQ. ID NOs:9, 8, 4, 1-3, 5-7,
or 10;
d) it is capable of hybridizi}\g specifically to a nucleotide sequence contained in
SEQ. ID NOs:9, 8, 4, 1-3, 5-7, or 10 under stringent conditions; or
e) it comprises a nucleotide sequence that encodes at least 10 consecutive amino
acids encoded in SEQ. ID NOs:9, 8, 4, 1-3, 5-7, or 10;
wherein said nucleotide sequence is not contained in any of the sequences of the following
GenBank Accession Nos: AJ003355, AA806165; AlI002979; T33896; U52522; AA779203;
C06247; AA7T07194; AA599596; 5453538; U13369; M11167, X53793, and J03528.

4. The polynucleotide of claim 1 or 2, having one or more of the following
properties:
a) it comprises a nucleotide sequence contained in SEQ. ID NOs:9, 8, 1-3, 5-6, or
10;
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d) it is capable of hybridizing specifically to a nucleotide sequence contained in
SEQ. ID NOs: 9, 8, 1-3, 5-6, or 10 under stringent conditions; or

e) it comprises a nucleotide sequence that encodes at least 10 consecutive amino
acids encoded in SEQ. ID NOs: 9, 8, 1-3, 5-6, or 10;

wherein the bolynucleotide has at least one of the following properties:

i) it encodes a polypeptide which, when incubated with COS-1 cells expressing
TNF receptor, promotes enzymatic cleavage and release of the receptor; or

ii)) it is a labeled probe or amplification primer that specifically identifies a
polynucleotide comprising SEQ. ID NOs: 9, 8, 1-3, 5-6, or 10.

5. The polynucleotide of claim 1 or 2, comprising a complete polynucleotide
sequence of SE_Q ID NOS: 9, 8, 4, 1-3, 5-7, or 10 or a complement thereof.

6. The polynucleotide of claim 1 or 2, comprising a complete polynucleotide
sequence of SEQ ID NOS: 9, 8, 1-3, 5, 6, or 10 or a complement thereof.

7. The polynucleotide of claim 1 or 2, comprising a coding sequence of SEQ ID
NOS: 9, 8, 1-3, 5, 6, or 10.

8. An isolated polynucleotide comprising a complete coding sequence of any of
SEQ ID NOS:1, 5, 6, 8, 9 or 10, or variant thereof, wherein when COS-1 cells express the
polynucleotide from a recombinant nucleic acid, the cells have increased enzymatic activity for

cleaving and releasing the TNF receptor.

9. An isolated polynucleotide comprising a coding sequence encoding the
complete amino acid sequence of SEQ ID NOS: 147-149, 151, or 163-154, or variant thereof,
wherein when COS-1 cells express the polynucleotide from a recombinant nuclsic acid, the cells
have increased enzymatic activity for cleaving and releasing the TNF receptor.
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11. A host cell genetically altered with a polynucleotide according to any

preceding claim.

12. An isolated polypeptide having at least one of the following properties:

a) it comprises at least 10 consecutive amino acid residues encoded in a
polynucleotide according to claim 3;

b) it comprises at least 15 consecutive amino acids that are at least 80%
identical to a sequence encoded in a polynucleotide according to claim 3;

c) it comprises at least 10 consecutive amino acid residues encoded in any of
SEQ. ID NOs:9, 8, 1-3, 5-6, or 10; or

d) it comprises at least 15 consecutive amino acids that are at least 80%

identical to a sequence encoded in any of SEQ. ID NOs:9, 8, 1-3, 5-6, or 10.

13. The polypeptide of claim 10, having at least one of the following properties:

a) it comprises at least 10 consecutive amino acid residues contained in SEQ. ID
NOs: 147-149, 151, or 153-154;
b) it comprises at least 15 consecutive amino acids that are at least 80%

identical to a sequence contained in SEQ. ID NOS: 147-149, 151, or 153-154.

14. The polypeptide of claims 12-13, having at least one of the following
properties:
a) when incubated with COS-1 cells expressing TNF receptor, it promotes
enzymatic cleavage and release of the receptor; or '
b) it is immunogenic for an antibody specific for a modulator of TRRE activity.

15. The polypeptide of claims 12-14, which either:
a) lacks a membrane spanning sequence; or
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followed by purification of the polypeptide from medium in which the cell is

cultured.

16.  An isolated polypeptide comprising a complete amino acid encoded in any of
SEQ ID NOS:1, 5, 6, 8, 9 or 10, or variant thereof, wherein when COS-1 cells express the
polypeptide from a recombinant nucleic acid, the cells have increased enzymatic activity for

cleaving and releasing the TNF receptor.

17.  Anisolated polypeptide comprising a complete amino acid sequence encoded
by a polynucleotide comprising a polynucleatide sequence of SEQ ID NOS: 9, 8, 1-3, 5-6, or 10.

18.  An isolated polypeptide comprising a complete amino acid sequence of SEQ
ID NOS: 147-149, 151, or 1563-154.

19.  An isolated polypeptide comprising a complete amino acid sequence of SEQ
ID NOS: 147-149, 151, or 153-154, or variant thereof, wherein when COS-1 cells express the
polypeptide from a recombinant nucleic acid, the cells have increased enzymatic activity for

cleaving and releasing the TNF receptor.

20. A method of producing the polypeptide according to any of claims 12-19,
comprising:
a) culturing host cells genetically altered to express the polynucleotide according
to any one of claims 3-9; and subsequently
b) purifying the polypeptide from the cells.

21.  The method of claim 20, wherein the polynucleotide is the polynucleotide of

any one of claims 6-9.

22. The method of claim 20 or 21, comprising harvesting culture medium, and
purifying the polypeptide from the culture medium by a process comprising affinity

chromatography.
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iii) it comprises a nucleotide sequence of at least 50 consecutive nucleotides at
least 90% identical to a sequence contained in SEQ. ID NOs:1-10; or
iv) it is capable of hybridizing specifically to a nucleotide sequence contained in

SEQ. ID NOs:1-10 under stringent conditions.

28. The assay of claim 27, wherein the polynucleotide is a polynucleotide
according to any one of claims 6-9.
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condition.

32. Use of a polynucleotide in the preparation of a medicament for decreasing
signal transduction from a cytokine into a cell, wherein the polynucleotide has at least one of the
following properties:

a) it comprises a nucleotide sequence contained in SEQ. ID NOs:1-10;

b) it comprises a nucleotide sequence of at least 30 consecutive nucleotides

contained in SEQ. ID NOs:1-10;

c) it comprises a nucleotide sequence of at least 50 consecutive nucleotides at

least 90% identical to a sequence contained in SEQ. 1D NOs:1-10; or

d) it is capable of hybridizing specifically to a nucleotide sequence contained in

SEQ. ID NOs:1-10 under stringent conditions.

33. The use according to claim 32, wherein the polynucleotide is a polynucleotide
of any of claims 6-9.

34. Use of a polypeptide in the preparation of a medicament for decreasing signal
transduction from a cytokine into a cell, wherein the polypeptide has at least one of the following
properties:
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one of claims 16-19.

36. Use of a polynucleotide according to claim 8, or an antibody according to claim
23, in the preparation of a medicament for increasing signal transduction from a cytokine into a

cell.
37. The method of claims 34-36, wherein the cytokine is TNF.
38. A method of screening polynucleotides for an ability to modulate TRRE activity,
comprising:
a) providing cells that express both TRRE and the TNF-receptor;
b) genetically altering the cells with the polynucleotides to be screened;
¢) cloning the cells genetically altered; and
d) identifying clones that enzymatically release the receptor at an altered rate.
39. A method of screening substances for an ability to affect TRRE activity,
comprising:

a) incubating TNF receptor or cells expressing TNF receptor with a polypeptide in
the presence of the substance;

b)  measuring any TNF receptor that is cleaved; and

c) correlating any increase or decrease of the receptor released by the peptide
with an ability of the substance to enhance or diminish TRRE activity;

wherein the polypeptide has at least one of the following properties:

i) it comprises at least 10 consecutive amino acid residues encoded in any of
SEQ. ID NOs:1-10; or

ii) it comprises at least 15 consecutive amino acids that are at least 80% identical
fo a sequence encoded in any of SEQ. ID NOs:1-10.
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SEQ. ID NOs:1-10 under stringent conditions; or
e) it comprises a nucleotide sequence that encodes at least 10 consecutive
amino acids encoded in SEQ. iD NOs:1-10.

41. The medicament of claim 40, wherein the polynucleotide is a polynucleotide

according to any one of claims 6-9.

42. A medicament for treatment of the human or animal body by surgety or
therapy, comprising a polypeptide having at least one of the following properties:
a) it comprises at least 10 consecutive amino acid residues encoded in any of
SEQ. ID NOs:1-10; or
b) it comprises at least 15 consecutive amino acids that are at least 80% identical
to a sequence encoded in any of SEQ. ID NOs:1-10.

43. The medicament of claim 42, wherein the polypeptide is a polypeptide
according to any one of claims 16-19.

44. A medicament for treatment of the human or animal body by surgery or
therapy, comprising an antibody according to claim 23.

45. The medicament of claim 44, wherein the antibody is an antibody according to
claim 24.

46. Use of a polynucleotide in the preparation of a medicament for treatment of a
disease selected from the group consisting of heart failure, cachexia, inflammation, endotoxic
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of claims 6-9.

48. Use of a polypeptide in the preparation of a medicament for treatment of a
disease selected from the group consisting of heart failure, cachexia, inflammation, endotoxic
shock, arthritis, multiple sclerosis, Crohn's disease, and sepsis; wherein the polypeptide has at
least one of the following properties:

a) it comprises at least 10 consecutive amino acid residues encoded in any of

SEQ. ID NOs:1-10; or

b) it comprises at least 15 consecutive amino acids that are at least 80% identical

to a sequence encoded in any of SEQ. ID NOs:1-10.

49. The use of claim 48, wherein the polypeptide is a polypeptide according to any
one of claims 16-19.

50. Use of the polynucleotide according to claim 10 in the preparation of a
medicament for treatment of cancer.

51  Use of the antibody according to claim 23 in the preparation of a medicament
for treatment of cancer.

52. The use of claim 51, wherein the antibody is an antibody according to claim 24.
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