5 IREN PROTEI N, | TS PREPARATI ON AND USE Field of the Invention The present
invention relates to DNA sequences encoding a TNF receptor associ ated
factor (TRAF) binding protein. Mre specifically, it relates to cDNA 10
sequences encoding a biologically active protein herein designated | REN and
its isofornms capable of binding to TRAF2. The invention also relates to the
proteins encoded by the above DNAs, and the use of said proteins and DNA
sequences in the treatnent or prevention of pathological conditions
associated with NF-KB i nduction, or wth any other activity nediated by
TRAF2, or with other nolecules to which said 15 protein binds. Background
of the Invention The Tunor Necrosis Factor/Nerve G owth Factor (TNF/ NGF)
receptor superfamly re resents,algéomﬁn fam ly with g er 20 nenbers

i dentified so far in IBE E10 I8 AREPARAIIOONANEUSECept or s of this

superfam|ly differ in the primary sequence of their extracellul ar domains,
the TNF/ NGF receptor superfam |y nmenbers share cysteine rich subdomains
t hat are tHeldgdftithe dnwadion generally sinmlar tertiary folds. (Bazan, 1993;
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receptors, t henE)lBeS PEeREt - Y ERogy el E%@Xéoie,qu%c)gs VAY ?‘gﬁé e Fte\r,r\gceg%ort hi s
receptor 2Qsdoitbd YadtBy (TRWE) Vsihding dpidtdin!CMorél spdéifitalyene eslatdewercDMNA ess,
there is much simlarity of function between the receptors, indicating
that tifey ssRusnser sRsRshng iaghiglemenllyartiitgy Broteimneran afgsigaatedr IREN sandi #5| arity

is th bi.Li f 1. : : f anl i th
transer  purasSepBRpR pfFAER Preafa, ThE RNl MY  tnagriuate The
recent |y dascddédoedtHeadboly DNAQraat ehd asedef saidh pteeind BRAF DNBA s¢qiNRcdeimetht or
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et al .1519%&atein binflakano et al. 1996) and TRAF6 (see Cao et al. 1996a,

I shida et al. 1996b). Al proteins belonging to the TRAF famly share a

hi gh degree of amno acid identity in their C-term nal domains, while

their N-tegaaludPhBimdini@nioae unrel ated. As shown in a schematic

illustrati 0. erein), the nolecule contains a ring finger
The Tumor Necrosis Factor/Nerve Growth Factor (TNF/NGF) receptor

superfamily represents a growing family with over 20 members identified so far in

20  mammalian cells. Although the receptors of this superfamily differ in the primary

sequence of their extracellular domains, the TNF/NGF receptor superfamily members

share cysteine rich subdomains that are thought to adopt generally similar tertiary folds.

(Bazan, 1993; Beutler and van Huffel, 1994; Smith et al., 1994). Except for two

receptors, the p55 TNF receptor and Fas/APO]1, the various members of this receptor

25  family may have varying structural differences. Nevertheless, there is much similarity of

function between the receptors, indicating that they share common signaling pathways.

One example for this similarity is the ability of several receptors of the TNF/NGF
family to activate the transcription factor NF-KI§ (see hereinbelow).

TRAF?2 is a member of a recently described family of proteins designated TRAF

30 (TNF Receptor Associated Factor) that includes several proteins identified as, for

example, TRAF1, TRAF2 (Rothe, M., et al (1994); PCT published application WO

95/33051), TRAF3 (Cheng, G. et al. (1995), TRAF4 (CART1, C-rich motif associated

with RING and TRAF domains, Régnier et al. 1995), TRAFS (Ishida et al. 1996a,



5 nmotif and two TFIIIA-like zinc finger notifs at its N-termnal end. The
C-termnal half of the nolecule includes a region known as the "TRAF
dormai n" containing a potential |eucine zipper region extending between

am no acids 264-358 (called NNTRAF). An additional domain towards the
carboxy end of the nol ecul e betmeen am no acids 359-501 (called C TRAF) is
responsi ble for TRAF binding to the receptors and to other 10 TRAF
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Song et al. 1997). TRAF proteins can thus serve to modulate the ability of receptors to

20  trigger distinct signaling pathways that lead to phosphorylation and activation of protein
kinases and, subsequently, to the activation of transcription factors of the Rel and AP-1
family.

The c-Jun transcription factor is phosphorylated at its amino terminus by JNK,
the most downstream member of one MAPK signaling pathway (Hibi et al. 1993). To be

25  activated JNK needs to be phosphorylated by a MAPK kinase (MAPKK, SEK, MEK).
This kinase itself is phosphorylated by a MAPKKK (MEKK1), which can be activated
through phosphorylation by GCKR (germinal center kinase related) protein, the most
upstream kinase described in this pathway (Minden et al. 1994; Lin et al. 1995; Shi and
Kehrl 1997). Dominant-negative mutants of either of these proteins that lack kinase

30  activity block TRAF-mediated JNK activation that is induced by members of the
TNF/NGFR superfamily. Thus, TRAF proteins appear to regulate the JNK activation
pathway at a very proximal step (Liu et al. 1996; Lee et al. 1997; Reinhard et al. 1997).
Cells from TRAF2-deficient mice failed to activate JNK in response to TNFa (Yeh et

2



these results suggest that co-stinulation by CD28 and TRAF- nedi at ed
co-stinulation, after ligation of TNFR-rel ated nol ecules, utilize the sane
di stal signaling conponents. 5 TRAF proteins al so appear to play an
inmportant role in nodulating an early step in receptor-induced activation
of NF-KB (Rothe et al. 1995b; Cao et al. 1996; Nakano et al. 1996). NF-KB
conprises nenbers of a famly of diner-formng proteins with honDIogy to
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terns of responsiveness to The various NF-KB-induci ng agents
of viruses and bacteria, cytokines that regulate immune response, UV light and others.
20  Accordingly, many of the genes regulated by NF-kB contribute to immune defense (see
Blank et al., 1992; Grilli et al., 1993; Baeuerle and Henkel, 1994, for reviews).

One major feature of NF-kB-regulation is that this factor can be found in a
cytoplasmic non-DNA binding form which can be induced to translocate to the nucleus,
bind DNA and activate transcription. This dual form of the NF-xB proteins is regulated

25 by I-xB - a family of proteins that contain repeats of a domain that was initially
identified in the erythrocyte protein ankyrin (Gilmore and Morin, 1993). In the
unstimulated form, the NF-xB dimer occurs in association with an I-kB molecule which
imposes its cytoplasmic localization preventing its interaction with the NF-kB-binding
DNA sequence, and activation of transcription. The dissociation of I-kB from the

30 NF-xB dimer constitutes its critical activation step by many of its inducing agents

(DiDonato et al., 1995). There is so far little understanding of the way in which cell



Evi dence that TRAF proteins can influence receptor-nediated activation of
NF-icB cane fromthe denonstration that dom nant-negative forns of TRAF2
can 5 inhibit NF- KB activation in response to oligonerization of several
TNFR-rel ated nol ecul es, including TNFRI T, CD40, CD30, 4-1BB, and Ox40
(Rothe et al. 1994, 1995b; Duckett et al. 1997; Arch and Thonpson 1998).
However, gene elimnation studies in mce have failed to inplicate a
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protein of the IL-1 receptor famly, designated AcPL (Accessory Protein
Li ke) ar e ibolulling the cytocidal effect of TNF and the induction of NF-xB, can be induced by
20  both receptors. This feature is cell specific. The p55 receptor is capable of inducing a
cytocidal effect or activation of NF-xB in all cells that exhibit such effects in response
to TNF. The p75-R can have such effects only in some cells. Others, although
expressing the p75-R at high levels, show induction of the effects only in response to
stimulation of the p55-R (Vandenabeele et al., 1995). Apart from the TNF receptors,
25  various other receptors of the TNF/NGF receptor family: CD30 (McDonald et al.,
1995), CD40 (Berberich et al., 1994; Lalmanach-Girard et al., 1993), the lymphotoxin
beta receptor and, in a few types of cells, Fas/APO1 (Rensing-Ehl et al., 1995) are also
capable of inducing activation of NF-xB. The IL-1 type-I receptor, also effectively
triggering NF-xB activation, shares most of the effects of the TNF receptors despite the
30  fact that it has no structural similarity to them. Novel receptor subunits of the IL-18
receptor complex have been recently cloned and shown to trigger NF-xB translocation

and activation in response to IL-18 (Born et al. 1998). The IL-1Rrp as well as a novel



required for IL- 18 signaling. The activation of NF-KB upon triggering of
these various receptors results from induced phosphorylation of its
associ ated |-KB nol ecul es. Several conponents of a 5 specific signal
transducti on cascade, activated in response to the proinflamrmatory
cytokines TNF-a or |L-1[3, have recently been identified. A novel protein
ki nase designated NIK for NF-KB Inducing Kinase was the first to be
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signaling cascade, phosphorylated and ubiquitinated IxkB, which is still associated with

20  NF-kB in the cytoplasm, is selectively degraded by the 26S proteasome. This process
exposes the NLS, therefore freeing NF-xB to interact with the nuclear import machinery
and translocate to the nucleus, where it binds its target genes to initiate transcription.

The identification of several additional components of the IKK signalsome has
given a clue to the potential mechanisms by which receptor activation might be linked to

25  IKK activation. One of these is an NF-xB essential modulator designated NEMO. This

murine protein was found to be essential for the activation of NF-«xB in a flat cellular
variant of HTLV-1 Tax transformed fibroblasts which is unresponsive to all tested
NF-xB stimuli (Yamaoka et al. 1998). NEMO was shown to homodimerize and to
directly interact with IKK2. The same protein was independently cloned by Kovalenko
30  etal. (see co-pending co-owned Israel Patent Application Nos. 123758 and 126024) as a
RIP-binding protein and designated RAP-2. NEMO was later independently cloned by



| KKAP-1 (Mercurio F et al 1999b, Rothwarf DM et al 1998). The sane protein
was also cloned as an E3 interacting protein, which is an adenoviral
protein, encoded by the wearly transcription region and functions to
inhibit the cytolytic effects of TNF and was 5 shown to interact with RIP
kinase (Li Y et al 1998). These studies provide evidence that NEMO
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:c 32?\% : ]9 In Z dab%%g? 1nteracc¥tv881| ﬁiKFE agg llr%f%l“ ca?es 1% 6NF KIBnC!:tltvgtlc;ll_lRAFs have been

20 TRAF molecules appear to be involved in the pathway leading to NF-kB
activation. These associations apparently allow the p5S5 TNF receptor and Fas/APO1 to
trigger NF-kB activation (Hsu et al., 1995; Boldin et al., 1995; Chinnaiyan et al., 1995;
Varfolomeev et al., 1996; Hsu et al., 1996). The triggering of NF-xB activation by the
IL-1 receptor occurs independently of TRAF2 and may involve a TRAF2 homologue —

25 TRAF6 and a recently-cloned IL-1 receptor-associated protein-kinase called IRAK
(Croston et al., 1995). TRAF6 and IRAK have been also shown to play an important
role in IL-18-induced signaling and function (Kanarakaraj et al.1999).

The signaling cascades that are initiated by receptor recruitment of either TRAF
molecules or death domain containing adapter proteins are regulated by proteins that can

30 interfere with specific steps by modifying the composition of the multiprotein
complexes and/or by blocking protein-protein interactions and downstream effector

functions. Several cytoplasmic molecules that bind to TRAFs have been identified.



Among them A20, c-1APs “cellular Inhibitors of Apoptosis), TRIP (TRAF
interacting protein) and |I-TRAF/ TANK (TRAF interacting protein, TRAF
famly nenbers-associated NF-KB activator). (Rothe et al., 1994; Rothe et
al ., 1995b; Cheng and Baltinore 1996; Lee et al. 1997; Roy et al. 1997)
and two others, one of which is 5 designated clone 9, which shows sone

sequence honDIogy to the proteins of the present invention, and another

desi gnat ed Avhonrgethed AdGer- h@sﬁeﬂmlmn@&lmeﬁAmtem) TREP(TRAF ipieragtng
97/ 37016) .

bi ndi ng, a quh?rgfanldgﬁgr ]ﬂ?er act Wt hmser O%{Ig?et”ﬁapigﬁg ?;f?nmllgasg(eff

t he functigaabekakRsiakld Nh&eeadu%@&)aqkbme%t aavmmeeﬂtmsupastectmg be
quite distinct. 10 These proteins nay be an inportant link in the ability

of TRAF- desperidaiimorsi {1941 Leg ptaals i9R5%: iKny at@l.niSd) andstveepthersypne ohwhichris act
It is not yel &1’«:&%‘ ontc‘@%ﬁfﬁFﬁmé Eﬁe%eﬁgé%% ho%?&g[%%wé Ig;b'ce%b Hind 7 {é?entTher e

is alsd noi orma ani sns ¥ hat ctate ce specific

pattern ofina&dtiovatdndn aﬁabthéﬁRAEslgbmedil tloae ens (se€ eqi-perslings umhowased dlasert ved
for the induction of NFE-K lﬁ)% the two TNF receptars. The crystal structure

of 15 the Areirationmal @ O3 Wdrhbarhaf thess meeﬁlsﬂeéé??@w %Y.YP\}@d’e(?ﬁQP‘Rle % C et
al . 1999). lea T%? bﬁhﬁﬂﬁgtdff& gorﬁg\c/lﬁgi ﬁtbParcthWnﬁ ﬁ&hl@er?%ﬁ?fe‘r BRAEaRfiy! B8y, TRAF

domai n, provi des an avi ased” expl anat1 on t he dependence of
TRAF recr Lthe rfemmonai vlee of ohésgdmracnans haweolbeehhb:moelsmptd)n@ bbyquithelistingr.i meri ¢

exracel | ul ands. Accordin ards tivatio nd its
i mpor t'nce eﬁe PIRIIS| TR §< Al frgpé'&fmssl |le7 lfNﬁté’ Wé a%fﬁe?&‘i!ﬁ ar
pat hways 't?éfﬁhx\/&i@n't@ﬂdﬂhﬁte%ll's\'iﬁtlbélnlnh@lz’teit Rekgtyef Qe hoWwTRAFENtrigheatht y
el uci dated, for exanple, how the various TRAF proteins, are involved

directly ophokspidirylear yf I-eBr fTherenioraso e iRformaionkyss\s toegammmhglls/lm itlatis
menbers of .the TNF/ NGE rece r famly somate intracel | ul ar
si gnal i ng Helpines)s Sﬂeﬁlgcu@t’i?ﬂpé’? a\?HV?tWSOPMabY éﬁé tdfe§F Prmot élfor
proteins (SREBE kG thd FULE ‘ﬂﬁ GNP L& %@@Ct% TNE rdo@pt o%X@HPk%SPQmR%}@'

co-owned I srael Patent cation 114615, 114986, 1 19, 116588),
TNF and t hbe ARAABGaini cgfa‘nlﬂ]anfBRAE)danS’ﬂjea} raraml)hm,leecb&amk b¥tefet @l. dl999nd

deleterio effects on cel tri bute tot e def ense
of the or gl SrFREEENGTS & PGSR gt RoEteama bR el o
recovery feNPdﬁa‘ -Bstd Y edPlardaBEHCifRO thBe ddferdiehdel N OfRARMRECrGihbS: aﬁhd the
virus-infected cells, "augnenting anti bacterial activities of granul ocytes,

and t hus ieligomesiaationsdshe lseeprors r'ihﬁ!t@t!n%bﬁldXtrR¢€|11IuiaiiélgﬁI$dees| rabl e. However,

ggf ﬁé; e-rl;:\l E can ccor(F nglgl,e gsl r(e)ga%ds lQI?-i I?E? actlvatlon Ia\llrllzd itg 1nl§8(91‘¥m ance 1n %am’(ammg clel?r

20  viability, the various intracellular pathways involved in this activation have heretofore
not been clearly elucidated, for example, how the various TRAF proteins, are involved
directly or indirectly.

Furthermore, as is now known regarding various members of the TNF/NGF
receptor family and their associated intracellular signaling pathways inclusive of various

25  adapter, mediator/modulator proteins (see brief reviews and references in, for example,
co-pending co-owned Israel Patent Application Nos. 114615, 114986, 115319, 116588),
TNF and the FAS/APO] ligand, for example, can have both beneficial and deleterious
effects on cells. TNF, for example, contributes to the defense of the organism against
tumors and infectious agents and contributes to recovery from injury by inducing the

30  killing of tumor cells and virus-infected cells, augmenting antibacterial activities of
granulocytes, and thus in these cases the TNF-induced cell killing is desirable. However,

excess TNF can be deleterious and as such TNF is known to play a major pathogenic



7 role in a nunber of diseases such as septic shock, anorexia, rheumatic
di seases, inflanmmtion and graft-vs-host reactions. In such cases
TNF-induced cell killing is not desirable. The FAS/ APOL |igand, for
exanpl e, also has desirable and del eterious effects. This FAS/ APO |igand
induces via its receptor the killing of autoreactive T 5 cells during
maturation of T cells, i.e. the killing of T cells which recogni ze

sel f - ant i géPl§, inddmugbet (98] disenssse Pesbnesh Seniisdshosky apgreppe vswmaty disRasFSmune
di seases. rj.ous  mal : I &1 rry
the. P AP rREion MRS AL JAAhe TR hch @R Tl BRLOP TN S o8
acti vat i ondesifrattldri $he ERPABO 1bligartds fbt gamdpler abby hantéednatliee snds pleletefions

thereto, and there ctivat.ion of cell death (apoptasis) intracellular 10
e A SO b Sl a etk B ol gt
medi atg el iet ®irindUaaRirhis Df TOLIRX AP the MNGRNGF OF | &isKiWhldhNGecBbniké SSUE
which is observed'in certain diseases such as acute hepatitis that is

acconpani edlfptigéns, desng thein devetsipnieny end thes¢hyspreventingeaytoimnung &brases; i . e.

the. one. navtigng i Tt e AL TR B ERRADE b P ASKEERL PR R 0"

on the ot higir hafde ahdesrethap pardesttdyyd &y iasti satidnfdf iieis Pedeptoe by ilsNigaac 6t byl arly
bet ween these two opposi ng pat hways. For exanple, when it is desired to
achi eve rAdipodies snesiiic berronand theasby activationotgell sepbr(apopter)datianellgiat eased
cells, it !yéﬁlf{)!, : [ .t e L Jefaduci ng
only tlr(1)e e agtsaglt?%m%?Iﬁ&gglsfgc‘%ﬁ%&h(g{-ul(-)tw:eivglgS{é??]:gt%%?ééﬁleé%%eﬂpggwlﬁen it
i s desi r edielaterpiustefiettsc érl sxaspddy @sontmolledokillirex afrpkaie whichasmdtsérved in
graft-vs-host. reactions, acute he ati;ﬁi S, It vvoul% be dgcfi rabl e tﬁ. bl ock
the cel | IGMPinESRNIUIER 3 apHte PREAMIIINRS pacomseied by s Hesindetion i bier
instead, eir induction of NF-KB. Likew se, in certain pathol ogical
circunstances it would be desirable to block the intracellular signaling
pat hways nedi atladidy of the abp8e, TNFtIRE racepterst rtha At NG| family rcer éiptuee celhvni | e

in others jt would be desirable o enhance these i.ntracell ul ar t yS.
Surmary ofdeebIhYER oA P S Sob FRL G CRE SHPUR TS o
provi de a RiQkieH) 6l thY Akdr NAAPRLE BparedPy e2R{s04 e BARARISntrdceRARRNL S OF
derivatives thereof capable of binding tothe tunor necrosis factor

r ecept or - dwbuesinathest fvae oppoiMRARhway ot Birnexamide, t WeerTRAS ddsirad rig achicwe ei ns

are invol Vrgz(ljxirlngl Eier:]s ruc 1(()jnu |o§tclal(1)cner Oc'élls”%?'o%e'r qgfegtfedtohredi"sié:z}séa/ %E:l'ls?r}t Qjoufcpge

desired to have TNF and/or the FAS/APOI ligand inducing only the cell death pathway
20 without inducing NF-kB. Conversely, when it is desired to protect cells such as in, for
example, inflammation, graft-vs-host reactions, acute hepatitis, it would be desirable to
block the cell killing induction of TNF and/or FAS/APOL ligand and enhance, instead,
their induction of NF-xB. Likewise, in certain pathological circumstances it would be
desirable to block the intracellular signaling pathways mediated by the p75 TNF
25  receptor and the IL-1 receptor, while in others it would be desirable to enhance these

intracellular pathways.

Summary of the Invention

It is an object of the present invention to provide a biologically active protein,
30  isoforms, analogs, fragments or derivatives thereof capable of binding to the tumor
necrosis factor receptor-associated factor (TRAF) proteins. As the TRAF binding

proteins are involved in the modulation or mediation of the activation of the



8 transcription factor NF-KB, which is initiated by sonme of the TNF/ NG-
receptors, as well as others as noted above, the protein according to the
present invention by binding to TRAF proteins nmay therefore be capabl e of
nodul ating or nediating the intracellular signaling processes initiated by
various |ligands binding to their receptors. Such ligands 5 are e.g. TNF,
CD40 ligand, FAS ligand and others and nodul ati on/ nedi ati on may be e.g.

NF- KB act i wahsaiptionifactomNEndd; twioeh thi ingetddybyosomerdf thecTING/NGE necTRAR, 6 ot ei n

(e.g. induction of NF-KB, activation . by TRAF2 and TRAF6. and. i nhibit.i on of
NFLRB  aot MU GIerh (s Ak ajeverie PO SGFE AnRyS BETOEnpPSELIoR oo biaE

i nvention @MRAL prot&A MalBher&DR! RAGpabld 8f FAGRENE 9r RledAEhE MRLIhWERIITRY

| i kewi se be indirect nodul ators/nmediators of the intracellular biol ogical

activity ofignalipgprasespepinidatedbby paristusiligandsrhinding te theipaesipboraf Sughligandet i ng
w th TRAF t e i . or-\cndirectly {e E eg 0 5 TNF
recept (I?ré\ , 3357%& Illlﬁﬁrr’ &%ﬁh%f};/ﬂd’ EAf l?%aggpatng rOtlzgaer{%%P%énﬁ)?{ug%&ﬂ&g 4 aggﬁlpr%@f g’léns,

such as, fog NEX@ETREEatiRTE lintefRABR.difkL) or JhdiAal heith QiR raéint (ees.

invention is to provide antagonists (e.g. antibodies, peptides, organic
conpounds,inductiouesf MireBi swivetions byt FRATE abhdVERABG edndTRAELIHOMATNYF-1B ot ei n,
i sof or s, anal ogs & nts and derivatives thereof, which nmay be used to
i nhi bi t tH@“§¢§ﬁhPY B%%ggcess, or, nore specifically, to inhibit the

activation of PﬁfeKBiol@g?@hnE_t SctReSHledt @ thBVRW¥RITANENd NtsCBbforsb! Whaldgs,
processes, when desired. Likew se, when 20 the TRAF-binding protein of the
i nventlilon feagments PRAgerprative nnayo likiaivess bheindbieeid njasludptors/MRARRIrs apl the

t hensel ves_j nhibi tary for, NE- KB activation i ther, directly r gh
rodun at | or"Beelplat Sk R MRS, ACE bRbely bifet BECieia Bt s, Yineol, ¥ Py

bi nd), thdntetdctihg vith TRAEGkotéiAs @irdstlyder antiREONi(Sks FAS/APO1 TRAptdi pes ng
protein to activate the signaling_{aT process or nore specifically, to_ bl ock
the i nhi bi {NbFecsptonmRENICreesRien Hrr | ApFEDIE A thepmspaciaied BISEsIAS: Siohaciol NF- KB

activatio irre er object of the invention is to use the
aﬁ?@%&\%ﬂ" e4rADD LREPE

above nove ding protein, isoforns, anal ogs, fragnents and
deri vdtsii ves t hekmaher dlgectsof alice imrdticias aot proivize amtdghnistoriale. pnobaliess or

ot 0, TR BE RSB Db L GRS JRAE. B S PRy
bind to 30, JAN iRIeine, BRaldRe frdplABNARI B kivas teYddfy whRRGhSF bk Qisk§ @b at e
and identify other receptors or other cellular proteins further upstream
or downst rigkibitithe sigealsngypakcessgop moae spéaBgallypto inhibit the activation of NF-xB
and its associated involvement in cell-survival processes, when desired. Likewise, when
20  the TRAF-binding protein of the invention or the TRAF protein to which they bind (e.g.
TRAF3) are themselves inhibitory for NF-kB activation (either directly, or through
modulation of the trafficking or stability of the proteins to which they bind), then it is an
object to provide antagonists to the TRAF-binding protein to activate the signaling
process or more specifically, to block the inhibition of NF-xB activation and hence
25  bring about enhanced NF-xB activation, when desired.

A further object of the invention is to use the above novel TRAF-binding
protein, isoforms, analogs, fragments and derivatives thereof, to isolate and characterize
additional proteins or factors, which may be involved in regulation of TRAF protein
activity and/or the above noted receptor activity, e.g. other proteins which may bind to

30  TRAF proteins and influence their activity, and/or to isolate and identify other receptors

or other cellular proteins further upstream or downstream in the signaling process(es) to



9 which these novel proteins, anal ogs, fragnents and derivatives bind, and
hence, in whose function they are also involved. A still further object of
the invention is to provide inhibitors which can be introduced into cells
to bind or interact with the novel TRAF-binding protein and 5 possible

i sofornms thereof, which inhibitors may act to inhibit TRAF

protei n-associated activity in, for exanple, NF-KB activation and hence,
when desi r exhich ghesemppelt prfeingB angegs, eagmeats a1d derivabvempinde and dhengehipi ¢

i nhibitory J@ggf&%ggﬂhgg,gg aq&}%ghg‘?((e. g. TRAF3) in NF-KB activation and

hence, when Ire enhanc B activation. Mreover, it is an object
of the present Antiéinfurther bbjetisef threimbo@r it prvide inhibitbRARHENdam e

protein, isofor .and anal ogs, fragnents, and derivatives as antigens for
the pr epar‘éfr?‘g‘ﬁggflnﬁofi}]gl tBng’lnda‘l’ifd ra%WB@ Itgﬁﬁov%}n?kﬁé:dli"égm_g heIP r_b,anefhe
ant i bodi es,o5iiBle {ktofns MMRY¥oPEVIHER thhibi¥rs B RE & inhMit TRAFMMO]H-£abdigof the

new pr ot ei ns fronldif%erent sources, such as cell extracts or transforned
cel I |i nesactifity i) dbonmexaeplé, NéE-aBamdtivhtich esd erycebehers dsifedy talirddini o diFHcB
purposes, e.g..for 15 identifying.disorders related to abnornal

f uncti oni r?ﬁt%?tl%‘él‘?ruwgf‘:hefr\aﬁc%“é Wem}é?lédnhlait?’@cgﬁy‘\eﬁb?smtﬁgp‘?’%‘t"gif n&-&r

medi at ed - INE S : F-OBReEvAehat ed
recept or sbg%}apﬂ@%& g%‘sagg}?agﬁgéﬂg gF]IE%I’ (a/rﬁ\grg?%sélggﬁtg . ea}né? WI\/ERT- 1,1V 'FRADD

R P), whi ch actMdidgoeat lityisan dbjelit refahé prasentnmdertisheab madithd ebovetmerdaeined| ar
processes Vi i.nferaction with TRAF proteins. 20 further object of the

i nventiVon T%KF 6". 1%8/?‘@@%!1&9\,}‘9%%%‘%%&%@50%0 T B deTRERNeS & .gFII’Fet%ébove
novel | RENLpLALGlRon (0f BbREIBRal Md/GAbAGTenal LAMSTRIMSthOkto. Ak BbOYES in AS.
wel | as pharr[?a eutical "conpositions conprising the above noted antibodies
or ot her antraguayitstsed Toe epareglenfor ity pwrification lofi shepnew presing fiooy differdREN
protein binding tg at l|east A 25 TRAF2 gnd . having a high specificity of

bi ndi ng t&o?ﬁﬁg?PaF§HFQQﬁ mﬁ?ﬂbﬁﬂﬁ&? 88?“%H§Hiator of TRAF2 intracellular
activity. TRAFZRrfheiniore] wREk Iaﬂtiﬁézﬁ@srrﬁﬁw&t LR B disEdkad ipdrpodés, alg.| ast one
intracel lul ar signaling pathway being the cell survival- or viability-

rel at dd padentdyingndisgridens reRiD to sabaiorraalt functipring vadd c¢linlarc effeeds i mediged NF- KB

LhE o P! oYy Acks el L el A IBABE SRR,
t he NF- KB @ioginairtlated rg@ploveandibein sissoeuad e liMakphiséingl (@sg. MAORTE- D, TRADD,
RIP), which act directly or indirectly to modulate/mediate intracellular processes via
interaction with TRAF proteins.

20 A further object of the invention is to provide pharmaceutical compositions
comprising the above novel IREN protein, isoforms, or analogs, fragments or
derivatives, as well as pharmaceutical compositions comprising the above noted
antibodies or other antagonists.

The present invention thus provides a novel IREN protein binding to at least

25  TRAF2 and having a high specificity of binding to TRAF2. Hence is a modulator or
mediator of TRAF2 intracellular activity. TRAF2 is involved in the modulation or
mediation of at least one intracellular signaling pathway being the cell survival- or
viability- related pathway in which TRAF2 is directly involved in activation of NF-xB
which plays a central role in cell survival.

30 In fact, this protein, designated IREN (for IxB REgulator) binds to TRAF2 and
apparently acts in the NF-xB signalling pathway downstream to NIK but upstream to
NEMO and IKK1 and enhances IKK1 phosphorylation of IkB. Further, TRAF2 by

10



NEMO and | KKI and enhances | KK1 phosphoryl ation of 1KB. Further, TRAF2 by
10 being capable of interaction directly or indirectly with the above noted
p55 TNF receptor, p75 TNF receptor, FAS/ APO receptors and their

associ ated proteins MORT-1, TRADD and RIP, also is a nediator or nodul ator
of the NF-KB induction or activation activity attributed to these
receptors. TRAF2 is therefore a 5 nodul ator/nmedi ator of the cell suryvival

pat hways ( &singpgpelld afointdrectionl diretdlait or indireetiaysth feditevedassd phesENE
receptors apd {he' 75 Pc}e‘l'é‘tggtg pﬁ}igﬁsggtgy grgge ?&f,s&h%htﬁe*i‘ as% ipgétgiﬁs

interacti oA“G8 O\Riegn t hese r|0t or “proteins with
i mpor tant N@RTl, TRADPEaRURIPOAR0 Q8 a hitiAGH drthédhlQbr 6Be &NF-RBaRd@iSn (PNnce
activated by their |igands), nanmely, whether the cells will survive or

di e. Accoragtingiop, adiwityr oattribwgedof ta hahebo imeaptarb.onTRAEEy & kigraferce 2n this
interacgtian t n .. TRAF nd the ot.her roteins/r t i j,ch
TRAF2. Pt e‘P%‘i‘ﬁ%&g‘Sd‘S o(r)t((?afi e scélé hsu%W?lR@R}%BV)%%i(%%ioﬁgggeéapgiis[?%mccgpl \3@{% TRAF2

wi || nmodul pttevdyk s naiatedi by tiReel reeptthd hndaébwetr hdietiitedqiroteinsyandnaxdsuchtthe by
interaction with TRAF2, As will be used herein throughout, TRAE protein
activity, St iaipifractiprabeiween these (aeeptors andfan proteidsi with yHR AR s 15288 i vi t y

i n modul atj}, pRlABR, b, iQEPiQutE&ﬁe 6€1ne a%HﬁY}jhU@thcseQ%eBW%onéyﬁai\%%dmg(tﬁar

i nduction/activation. ew se, as used ‘herein throughout TRAF-bi nding
protein, iligapds): naowdlgrwhiddiF2hd el widl praveondicadctarilingly, shenprateing of theicl ude
nmodul atii on/ nedi ati on of TRAFs, in particul ar, TRAF2 tiMmity by virtue of
speci ﬁltoc 'BYTiPHy RS fR/&ﬁ)é, TOZ‘;LS p’&ciﬂgFl ng?%‘—')? ;?F%Xegpni‘w}% s‘f‘Xd the O[h.er
modul at i onfroResAbdepidrd RethUShioE THOARD bkl 05 PRI LR Af IREN Ibytifdihyal
pat hways, in particular, those relating to NF-KB activation/induction in

whi ch TRAPppeibealyngo HEAEZI will ynodrigte ifss aptivipl wed/ori widk theye dheir j aggivitect | y .

Thus | REN nma e.considered hLndi rect nodul ator/ nedi ators of all the
above mantrfl%a/nuelge%rg%fnz‘%r%gnoélnv&ﬂ%ggg‘l%ly a nunber of others which are invol ved

in cell survivad wils be hsashddin KBroaghsutaTR AR/ pro@iicidtivity afod ekamplei TRATFRAF2
(or other TRAF 25 proteins) binds, qor with which TRAF2 (or otg?r TRAF

prot eilAs) ASHYEY.dE taeanh tq ipglydechts getivity iy madylatiopdmediation jin dhs el prapsli o

i nvol ved i r l.aty 0 1 pthon: .. f jpyation
of the. JurPigs 558 RO ol ARRREA P Elice, BF R ol SRraEhoNE L8
acti vat i orTpAF bvalin®protetin, til parcionlar TRAGD-tohdieg poesie, advity astrhemt painbludys e. g.
- the p38 kinase pathway. [t thus may have aﬁﬁ;llggpor,t,an%3 rale in the.control
of 30 i nf IBPFHETEMEHMIB: Akl RAdis- dhaptisriar BRAE actiyry PXEVIHEE BEIPeGECi n t he

control Ofbinding to TRAFs, especially TRAF2 proteins, this modulation/mediation including
20 modulation/mediation of cell survival pathways, in particular, those relating to NF-xB
activation/induction in which TRAF proteins, especially TRAF2 is involved directly or
indirectly. Thus IREN may be considered as an indirect modulator/mediators of all the
above mentioned proteins and possibly a number of others which are involved in cell
survival, such as NF-xB activation/induction and to which TRAF2 (or other TRAF

25  proteins) binds, or with which TRAF2 (or other TRAF proteins) interacts in a direct or
indirect fashion. Likewise TRAF2 is involved in the regulation of API1 transcription
factor through activation of the Jun kinase cascade and thus IREN may have a role in the

Jun kinase activation pathway or in the control of other gene activation pathways e.g. -

the p38 kinase pathway. It thus may have an important role in the control of

30  inflammation and other non-apoptotic effects of TNF as well as in the control of

apoptosis.

11



apoptosis. 11 More specifically, the present invention provides a DNA
sequence encoding a protein capable of binding to TRAF selected from (a)
a cDNA sequence of the herein designated | REN conprising the nucleotide
sequence depicted in Fig. 3; 5 (b) a cDNA sequence of the herein designated
i soform | REN- 10B conprising the nucl eoti de sequence depicted in Fig. 4;

(c) a cDNA sequence of the herein designated isoform|REN-E conprising the
nucl eoti de sequéfere sgepifiealbyd therpresegt inyention pravideag NS §AUCE €RERSRE2
(a)-(c) whi - Dy irgal i . 10 protein capabl e of binding
to at Ieastp?({}ﬁlgQ%g%?%ﬂgglgglgg?gg%&%le%%hat?r/%%}io aci d sequence of TRAF2; (e)
A DNA sequence capalibe aodDKpbsdqderat ofothet Itereinsdxgigaaed IREN apmpdying uheler

noderatel y s%r i.negent condi tions and which encodes a biologically active
protein JHSEBHES FRAUBRGRECRteddn 518 Peast the resi dues 225-501 of the am no

aci d sequence of 13, TRAEBN ANdqidnte ADNR AEEMERESgnAY Gébfbtn ARERNEIRE € as
a result of the genetic code to the DNA sequences, defined in (a)-(e) and

whi ch encowewpriaingited oesledide gequentesdepiqiedindiip 4sapabl e of binding to at |east
t he residues 225-501 of t m no aci d,.sgquence of . TRAF2. 20 E ifrent s
N AT e ot B8 BReEy HssietRat pisaflm, TRENHET

of the above DNA se ﬁ)erfﬂceC i el n - éncoded by
| REN i ncl u@iprising the RMedtidld deqeacedipadidia Rifes;protein 1 REN, its

biologically active isofonns, fragnments or anal ogs thereof, capable of
bi ndi ng to TRAF2 anddtap@smenos! a pasnencst@hes) truchergodes § birlogipal EchNg | REN

oy ol Ab@RTERLSe O PARMOS of RELRL reskiied 39561 RFAEAHEACA Bdudnle (|

above, sel'ected fromthe group consisting o sequenc erived
fromthe addiR¥gF2;egi on of a native |REN protein; b) DNA sequences capabl e

of b1 g 2alion 1 8 SERNENSE, b (S MRS 20, RdeLoLeLY SLELONGTY
under moderately stringent conditions and which encodes a biologically active protein
capable of binding to at least the residues 225-501 of the amino acid sequence of

15 TRAF2; and

(f) A DNA sequence, which is degenerate as a result of the genetic code
to the DNA sequences, defined in (a)-(e) and which encodes a biologically active
protein capable of binding to at least the residues 225-501 of the amino acid sequence of
TRAF2.

20 Embodiments of the above DNA sequence of the invention encoding the protein
encoded by IREN include:

(i) A DNA sequence encoding the protein IREN, its biologically active
isoforms, fragments or analogs thereof, capable of binding to TRAF2 and capable of
modulating the activity of NF-kB and IREN isoforms, fragments or analogs thereof;

25 (i) A DNA sequence as in (i) above, selected from the group consisting
of:

a) A cDNA sequence derived from the coding region of a native IREN
protein;

b) DNA sequences capable of hybridization to a sequence of (a) under

30  moderately stringent conditions and which encode a biologically active IREN; and

12



12 c) DNA sequences, which are degenerate as a result of the genetic code
to the sequences, defined in (a) and (b) and which encode a biologically
active IREN protein; (iii) A DNA sequence as in (i) or (ii) above
conprising at |east part of the 5 sequence depicted in Fig. 3 and encodi ng
at | east one active IREN protein, isoform analog or fragment; (iv) A DNA
sequence as in (iii) above encoding an | REN protein, isoforin, analog, or
fragment having at | 6éhDN4psequengest Which arendseangrate o6 guesdeoldbpgencdig code Fi g.

3. 10 In a e t -] ' I OM] telns: p&@%'des
encoded by%?ﬂg5&3@%@§£5%FQQFBN%¥E%¥Q@Pﬁgd%¥]g§&¥ﬁ%%ig?g%g§g%gﬁg%b }¥nding
to TRAF2, mpotefnerably to at |east the 225-501 am no acid sequence of TRAF2
and the isoforns, anal.og

fragnents . d derjvatives, of said protejn and
ol ypept | des. Embodiliit DA SERESE =55p B a1 A5 ASYS aeumvisthestt LB o ¢ he
I nvent ison *&QnHQ@épié‘téd ) ighs Qﬁ@érﬁ:’oﬂin@%’t RdsildAe aPiRLIREN pRk&Gh Nscesh,gnat ed
| REN;, (b) Isoforns, fragnents, anal ogs and derivatives thereof; and (c) An

| REN pr ot einplogios fhement; anal ogs, fragnents and derivatives thereof having

at | east part of the.amn cid sequence depigcted in Fig. qﬁEhp . anot her
aspect, the inventigﬁggboﬁ?gﬁge%RW et angﬁgﬁﬁéV%Sn%ﬁvkgﬁnt e i%&%gbve DNA

sequences igsfo@h,dinAldg! 6r frdlendnnievihg anlewdtipah ofifle: 4Aipakkrl wtjudree dgpiepiessed
in host cells selected from prokaryotic and eukaryotic cells; as well as
t r ansf or mddg Jrokaryotic and eukaryotic cells containing said vector. The

i nventiiyon al so pr.ovide : I I i al og,
fragnégt or deH?@g%#géﬁgﬁggﬁéQR%§&§L983@g¥ﬁ?ﬂgﬁﬁwﬁkgkﬁﬁggﬁﬁ%ﬁ%ggmgéggrding
to the 2S:bonvesttd DINArevidedthat ihsg aregrapublagf bimdiraro VIR AN tprefamtlly to at
transfornmed host_cells under, conditio suitable for. the expression of said
prot e n, | 186t alrer?@,%-%or%aanagg acidrseaRae S IR e Fpbymse s ﬁggments _
post - transhat i QrahgvRdidr cald OProtédR '&ﬁ&eﬁy%ﬂfp)éptiéééf ehiRuhées Saf dtheRé Ot ei n,
i soform anal ogs, fragnents or derivatives ‘and 1sol ating said expressed
protein, rreeinsipotypeptris.cgsordingagieningensiondaslideat i ves. 30 In a further
aspec

ect,. the inventicza rovid %.aqhibogLe or ct%y% f Tents or
deri vati ves thereof,n%%é%?WVl 1% ?Rﬁ)%ﬁﬁeﬁlﬁiéwiﬁﬁﬂ&#ﬁgﬂgrotelns, anal ogs,
i sof orms, (b) Isoforms, fragments, analogs and derivatives thereof; and
(¢) An IREN protein, isoforms, analogs, fragments and derivatives
thereof having at least part of the amino acid sequence depicted in Fig. 6.
In yet another aspect, the invention provides a vector comprising any of the
20  above DNA sequences according to the invention which are capable of being expressed
in host cells selected from prokaryotic and eukaryotic cells; as well as transformed
prokaryotic and eukaryotic cells containing said vector.
The invention also provides a method for producing a protein, isoform, analog,
fragment or derivative encoded by any of the above DNA sequences according to the
25  invention which comprises growing the above mentioned transformed host cells under
conditions suitable for the expression of said protein, isoforms, analogs, fragments or
derivatives, effecting post-translational modification, as necessary, for obtaining said
protein, isoform, analogs, fragments or derivatives and isolating said expressed protein,
isoforms, analogs, fragments or derivatives.
30 In a further aspect, the invention provides antibodies or active fragments or
derivatives thereof, specific for the above TRAF-binding proteins, analogs, isoforms,
fragments or derivatives thereof or specific for the IREN protein, isoform, analog,

fragment or derivative thereof noted above.
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fragnents or derivatives thereof or specific for the IREN protein, isoform
anal og, fragnent or derivative thereof noted above. 13 In a different
aspect, the invention provides the follow ng screening nmethods: (i) A

met hod for screening of a |igand capable of binding to a protein according
to the invention, as noted above, including isoforns, anal ogs, fragnents
or derivatives thereof, conprising contacting an affinity, chromatography
matri x to whi chIsaddiesensasnest thesorerion %o‘aﬁ%ﬁtgg,folmwﬁen@rg Bethpdsiti ve i s
attached wi t Ll t [ Leang: | i rix,
and ol ut i ng) DRSS SIHER Aible ORRMES, a1fUR Ll eRla0
screeni ng ipfentioDNA Hedudoee itdading isoforma, Aafmpdfraapaid er ddrivhiivaithgeofl o a
protein, isoform analog, fragment or derivative according to, the_invention

0Q | .
as noted CABBVIEINECORBFIIE WATHRSY Giragatose s 2Lt ioWRFESHd PEECe O™ n
whi ch 3 sequg pﬁa%.ge@n&o%mmﬁg aRE e With l2SQAPEMRNANHREbyIBE I 1YAhi & OF

fragnment is carri y one hybri vector and sequences froma c or
genomni ¢ DNauhd br smid/matrix, et ¢liveug, hsoldting and @oalpizingyod ligandect or, transf orm ng

yeast host,..cells. . w.t.h said. vect . 1 solating.t sitivel transf or ned
Lol s, andiibg PROPH i SHelnegt onoRry ey bk e RaRed abie df BRELE
encodi ng &aiag)rbﬂeﬁﬁikﬂforﬁl? aml 68, Ak hént d@irivalite &coRlinY @Vihe @t eatioRadasted or
isolating and identifying proteins, isoforns, anal ogs, fragnents according

to the i nvebAYS.oPPMRIisRE aBpYME thepxease twp-lybridi prgcedurs detwhich 2 PrAepce

conprigi n i .y t ri: Q eﬂé@% i i ce
encodilﬁg %g?%ﬁ%@g p&é}g%lar%r%?e %@]%geﬁg t{ra{ed&ve orrﬁ ggn ég&&ﬁgﬁgg% '#'2‘21 a
eDNA or genrowi andbéjukndes dfoyn b SDINK o gendiyictDidAdaeandirdiydried by ebd sacond he
vectors then 20 being used . to transformyeast host cell .andht he . Oﬁi tive
t r ansf or netYbHg YestopdiHigiorming yaagihost SElH séﬁfp ¥?&t‘?réc’csP%Hn%ft % H%Slg‘éﬁ ¥4

second hyf%fdngfoylﬁe& Qeild, CarRP bRkt iR SEHH QBESHd BRGRAVBEOA tBT Hi&ih Na R GdhclT NS

to said TRAF2. In yet "another aspect of the invention there is provided a
met hod f orentbding podlipatd. on or mediation in cells of the activity of NF-xB

TRar2 160 by ot nuPTgHabtRas a5 pi R AR bR Gk el Pl FRRALC PV
or deri vatisoferrhd)anfegs, Ghghb@s hévoedihg @thasnvidtiesl natedvBove, S&a8len@ttinding
i y introducing into said cells one or nore

conprising treating said cells b ) > i
of said phisedy o ﬁ’s@ﬁ?erqwnpahmgo@plxmfaghw@a tWadpbidreedikeitedhianaa f or m
Sl | 2P, xRliucncl Lhagfild Ui TRAYS RUAHLEBy WHETHBld valof BAd QelhADHLRY £ 521 ¢
cDNA or genomic DNA library is carried by the second hybrid vector, the vectors then
20  being used to transform yeast host cells and the positive transformed cells being
isolated, followed by extraction of the said second hybrid vector to obtain a sequence
encoding a protein which binds to said TRAF2.
In yet another aspect of the invention there is provided a method for the
modulation or mediation in cells of the activity of NF-kB or any other intracellular
25  signaling activity modulated or mediated by TRAF2 or by other molecules to which a
protein, isoform, analog, fragment or derivative thereof of the invention as noted above,
said method comprising treating said cells by introducing into said cells one or more of
said protein, isoform, analog, fragment or derivative thereof in a form suitable for
intracellular introduction thereof, or introducing into said cells a DNA sequence

30  encoding said one or more protein, isoform, analog, fragment or derivative thereof in the

form of a suitable vector carrying said sequence, said vector being capable of effecting
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30 encoding said one or nore protein, isoform analog, fragnent or
derivative thereof in the formof a suitable vector carrying said
sequence, said vector being capable of effecting 14 the insertion of said
sequence into said cells in a way that said sequence is expressed in said
cells. Enbodinents of this above nmethod for nodul ation/nediation in cells
of the activity of NF-KB or any other intracellular signaling activity
nodul at ed &he wsRitian efisald seqgenrAfR sBid esllp it a wiay dzalsaid seqHEneRIs eXpiesed ket hod
as abovetmﬁgﬁQ%hp said treating of cells conprises introducing into said
cells a sequence encoding said IREN protein, isoform fragnment, anal og
or derivative Embédimehtoron thfs sbosuimethbd fue atoduladan/mediagiosdhdcellequiahee,
sai d vector bein capabl e of effecting the insertion of said sequence into
sai d cell sacrlwtbaoaw-& ait anyqther inipaceHulge pigaaling askipite awdulated aranefizied PY. (i)
A nethgd &ﬁa&ﬁ%XFo%@ﬁ&§%8m8$§8hhéEat‘”9 of said cells is by transfection of
said célls w a reconbrnant anrmal virus vector conprising the steps of:
(a) constructing A nicicahdy sbané, wlbréilsaidi tidasing € tells warprisenmtradsdngiance
encoding a. viral surface protein (Ii%gﬁﬁg that, is agg?le of biqdin to a
speci fic c@ld cadl§rr REl¢ seomencscaspdng said: N Breieie sgfordia i GSRENT 404182 13

treated angd ga$REANthe SOAHIICE sERBRAVEGorSElrfind G QE&\I&E%‘,hégfcpfv%ﬁbeiﬂ@m 0gs,

fragnents and derivatives according to the’invention, when expressed
in sai d celapable of chpetiigethefinsrden af isrid/seguinatiing taik celtst invi twayothat s§d KB or
any oH@er intracel | ul ar signgliqg activity nodul at ed/ nedi ated by TRAF2 or
ot her Wai FEMINEE (1 RETeS3dn 399EEYS i nfecting said cells with said vector of

(a). Likewise, (dihe pleg®ants dbbveMheRh &id ereptigy bissid aell®istgdudmrectionwfat i ng
TRAF2 nodul at ed/ nedi ated effect on cells conprising treating said cells

with the a#iddsdamad agecoralininianfmal yifhvecter coganrising the esps ofer eof , accor di ng
tothe 1nvent! qf &0k AR0ELingRHimdI AL VEGoPERILY s@RBASALIARe OF 2

sui t abl e conpo 'on contai ning said antibodi es, ac ragment s~ or
deri vat i vesvirhiesiefikce tppotsim (igard) that whesmibie wheindidpetd REWegifioteilnsuface

portigns thereof of said cells are exposed on the extracellul ar  surface,
sai d denpdesapidpn the spidageatspidcely to Bs tieaied japg, IaaSFC‘a‘ép%eHB%{’FF GhcodingSdifien

sai d | REN jRiEgf g%geiib $softntsaGRl1b gy ﬁrrgr%m§ﬁtis Ang ARAQS ek ABcdrding Qafs e aAbvestidior

i ntracel | ul ar i cation. O her thods of the invention for nodul ating

t he TRAF2 thadwhert exsiprassdd an eaiid cells is capable of modulating/mediating the activity of
NF-kB or any other intracellular signaling activity modulated/mediated by TRAF2 or
other said molecules; and

20 (b) infecting said cells with said vector of (a).

Likewise, the present invention also provides a method for modulating TRAF2
modulated/mediated effect on cells comprising treating said cells with the antibodies or
active fragments or derivatives thereof, according to the invention as noted above, said
treating being by application of a suitable composition containing said antibodies, active

25  fragments or derivatives thereof to said cells, wherein when the IREN protein or
portions thereof of said cells are exposed on the extracellular surface, said composition
is formulated for extracellular application, and when said IREN protein is intracellular
said composition is formulated for intracellular application.

Other methods of the invention for modulating the TRAF2 modulated/mediated

30 effect on cells include:

(i) A method comprising treating said cells with an oligonucleotide sequence

encoding an antisense sequence for at least part of the DNA sequence encoding said

15



30 effect on cells include: (i) A nethod conprising treating said cells
with an ol i gonucl eoti de sequence encoding an anti sense sequence for at

| east part of the DNA sequence encoding said 15 IREN protein, this DNA
sequence being any of the above nentioned ones of the invention, said

ol i gonucl eoti de sequence bei ng capabl e of bl ocking the expression of said
| REN protein. (ii) A nethod as in (i) above wherein said oligonucl eotide
sequence i $REY protaimdthiseBNA ss@uctice dking anyaofatheezwvbi memttongi rangs £ thot ed
above, wherein.said. second , sequence of said vilru n es sai .

o'+ gonuct edtieRiSEHERES ol P R RAiheR e B g BT SFRBE s 3 bheon 652y e
procedur e saiil RIENCprogeirvect or  encoding a ri bozynme sequence capabl e of
interacting with a cellular nmRNA sequence .encoding said | REN protei.n,

i soform anal odlD) 4 aBjftRE 8% 1aet) ROYS evlisreiphgdid nolonrelRotds Aedusacaddve, is
I ntrodyced i fhiRed 3 % ec!eié§ vez{';li gegogabgﬂa\%x\ﬂ@}ru?% \;\E}P}feﬁ P e384eR Qld $RbAd

ri bozyne sequence in said c , erein en sai d ribozyme sequence is
expr essed sequensabfsankVins drcodastserdadigenwil¢dtids aeqiieoed. | ul ar RNA sequence and

cl eaves said NA  sequenpce resulting. in the inhibition of expression of
said LREN pr ot diif 4 iedidicampiane prplyigs thSParyias RiETdR dn B RERES

t hereof ofenbbeing BVEIALYQR sbfiRhEe k@a%@éﬂi‘ﬂ%@actiﬁg_@!tﬁﬁ cBllaRl RN A aeqldnge
prevention or treatnent of a pathol ogical condition associated with NF KB

i nduct i on eveoding Kaid TRED hesteincispioirmy apadelt, fragmeny oT daryatiye ¢ythgtkention
nol ecyl.es 0 ich.a pratei,n,  isoform : v t i Lye,
accor aio-ng I~{O(EJGdI neVintelh r|Oolr11(\jed 'E)qltongaslfi Céag% (.!]IK?l %ﬁoﬁ%dthg{) aﬁﬁggl %’é{rgsgﬁ)‘lkn?/fg%a{éc}/i ng to
a patient ribbzigedequdn&f iheaidi detls,ama wheradh Whed sfid eibeiyme beabmers expredsed),
fragnent or derivative, according to the invention, or @ DNA 20 cul e
codi ng t heperigr cellsrit antagris ot seidprebipler RYAsegpencs pdneedvss spiden of
said protgj ' : TN oty i ' M4 Hid B2 or any
ot her nol esg{ﬁkg C% {Q)E%%?}:rhﬁ]g g%ﬂgg%‘ro E)ltogigﬁﬁg%sglfooﬁgﬁ%rd Ilé{%g\i l(y)lg,telf rag}rent or
derivative bi ndsthd abovtinsthoes hodlembodimentsitimreofidf oing insenttbnghereéd mclfled he
invention adm ni stered to the. patient in peed, can. he ecifically the

b ot ail_ LSBT KRR Dist iR episah e Bty RGcrordRen s pt Rt of ei ¢
encoded bwVEN i i it RDJEQ b NGHEL IR TKK- |
and NI K mﬁ/gg lg%%?ﬁlooﬁ\éﬁ%a%%’e@?%ﬁ%%%%% ?}E)E t erlﬂg>r l’:)}g provi dgd 21

phar maceuttb odlich & propeisj isofonmf analed)dragoeol art devivavfe, taheordiRARRE the invention,

nodul at ed/ . nedi ated effect on.cells . canprising, as active.ingredi ent .| REN
its biol Oghl %I’ Fas;g mﬁ}%ié:ompéﬁwéﬁ[dgymatﬁggg&sg patgent Aonéd an effective amount of

a protein, isoform, analog, fragment or derivative, according to the invention, or a DNA

20 molecule coding therefor, or a molecule capable of disrupting the interaction of said
protein, isoform, analog, fragment or derivative, with TRAF2 or any other molecule to
which said protein, isoform, analog, fragment or derivative binds. In this method of the
invention, said protein of the invention administered to the patient in need can be
specifically the protein encoded by IREN, or a DNA molecule coding therefor. The

25  protein encoded by IREN is believed at present to modulate NF-kB induction by IKK-1
and NIK. In an additional aspect of the invention there is provided a pharmaceutical
composition for the modulation of the TRAF2 modulated/mediated effect on cells
comprising, as active ingredient IREN its biologically active fragments, analogs,
derivatives or mixtures thereof.

30 Other pharmaceutical compositions or embodiments thereof according to the

invention include:
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derivatives or mxtures thereof. 30 O her pharmaceutical conpositions or
enbodi nents thereof according to the invention include: 16 (i) A
pharmaceutical conposition for nodul ating the TRAF2 nodul at ed/ nedi at ed
effect on cells conprising, as active ingredient, a reconbinant aninmal
virus vector encoding a protein capable of binding a cell surface receptor
and IREN, its biologically active isoforms, active fragnents or_anal ogs,
according to thé) 5A nwharmansutiqalj ) compasiioracder i daedwdingosiths onl RAF2
nodul ati ng . md / i f o] (Sl S
active i ngr@%ﬁé%wg%la{épi %%%E? e%ﬁlg(fgh]%gicsa%%’e%teaCtg\;n%cglglkér%eng’nggéﬁqﬂﬂg%ﬁg e
sequence afnihhlevilBRENctIRNAcsH g @nsreteac capablieng hinding haecelinstefice oecep®O aAd
further e | rent. of the above pharnmaceutjcal conposition is specifically
a  phar mac&sY, 5 ble@ﬁf&aﬂy EEBYE 1910 ASREVEFRMENS BF aRless FEFATIgE 4 the

pat hol agi Gglef@pdi tion associated with NF-icB induction or with any ot her
activity nediated by TRAF2 or by other nolecules to which a protein,

anal og, i sof or i) f r Agnpharnmcewtinal vatdnymsitmocof@i ngnodudatinge ithe entR&A2 bi nds,

ot o eraUER FOTRLL D% Y B SRR e R BRC RS Pap B R
ol ecul e QeindE ch&RARS A antPEerde ¥BRGLE 6f ERORIFN MHN A s3uict Agcdriiag to

interaction of said protein, analog, isoform fragnent or derivative, with
TRAF2 or dR¢InyeRém. nol ecule to which said protein, anal og, isoform

frag et or derA \ﬁﬂltﬂeY %{nlbghl'ﬁge%t o}" S AT %ﬂag@%&%gicﬁ Q%ﬁi-r?];c))-ki‘t\'ion ?{@Bt%ﬁie aSaid

phar maceuti cal conposition conprising a ective anount o protein
encoded bypHaRENecutital icsmposition foragho greveigidnvattreaenan of magiteniogicd] coRfiNpnor a
DNA nol ecul e coding therefor. I n yet another specific enbodinment. the

i nventi on 99pesaterb¥ith WrsPrigdeqiionca with amp sder agiyiy medigied by TRARS PBAY or

t r eat ment Leal .C kL ssogl.Aat i “hi&R | tion or
W th any oehammBRuIe: BOMER Bk, AMGICSRRkA, Sl br AAR, SHRE e
t he prot eito thRENehiiordbinds,adaitl campesstidn comprisimy ars effectveramh@n o€ aqap@bi, e of
interfering wth the activity of IREN. In this caqonposition, the interfering
mol ecuPe r?élemgbwﬁ%me HRERERA SFURHE: BRoo BRI e APEATPR 2 GPYA Tplgile

residues, doRirg Meteddredr laREMectRr MpAfletdT dituBRALTR WitdRctRAL bY Saill FEdlein,
analog, isoform, fragment or derivative, with TRAF2 or any other molecule to which
said protein, analog, isoform, fragment or derivative, binds. In a yet further specific
embodiment said pharmaceutical composition comprising an effective amount of the
20  protein encoded by IREN, an isoform, analog, derivative or fragment of IREN, or a
DNA molecule coding therefor.

In yet another specific embodiment, the invention provides a pharmaceutical
composition for the prevention or treatment of a pathological condition associated with
NF-xB induction or with any other activity mediated by TRAF2 or by other molecules

25  to which the protein IREN binds, said composition comprising a molecule capable of
interfering with the activity of IREN. In this composition, the interfering molecule may
be an effective amount of IREN mutated in active site residues, this mutated IREN
serving to interfere with native IREN.

One known condition associated with NF-xB induction (abnormal) is AIDS,

30  others are e.g. autoimmune diseases, as well as tumors.

Still further aspects and embodiments of the invention are:
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One known condition associated with NF-icB induction (abnormal) is AlDS,
30 others are e.g. autoi mmune di seases, as well as tunors. Still further
aspects and enbodi nents of the invention are: 17 (i) A nethod for
identifying and producing a |igand capable of nodulating the cellular
activity nodul ated/ nedi ated by a protein, isoform anal og, fragnent or
derivative, according to the invention, conprising; a)_ Screeni for a

li gand capabl e &P Aisghadgfor sleatiyingpuebpodecing mpierad ppadls ofime tngéhﬁortl on
f the IRE

R D R R R L
recept or fcan[whty\;e, hatordtinpyo t&aurd/eﬁmsreenmpgsmgep to be capabl e of said

bi ndi n and c¢) Prod sai d I and i uhstantially .i sol ted and
T B ) o O RenBEH G 1 honkf ) Piieie i hcJuRiptinG camprigaad

capabl g ofatileagttﬁ S@émalgom% IREleleHL!le%Ee agﬁlétwwﬁ@v@ul ated/ medi ated by | REN
conpri si ng: creening f I'i gand ‘capabl e "'of binding to a pol ypeptide

conpri sing at I eastb)ddmrfym@n%f:hetrmmmné@qmbmfeer dleqni ERAHZ ion pRItYNS 6.  b)

d i fyi d.ch t h 2
of a reventol BEEReTTRE NP st AR fany Bund IR0l eeihe BELTRE o1 2

to be capapitde of sasdbiddivighsidrg; and c) Pr odum ng sai d Ilgand in
substantlallylsolated and purjfied form (iii) Qamath dentifying
and producing a | i gan&redisis saiddieapd fosubsipntiglly is ?efiéé Pk}” I"&ti ng the

cel lul;gr activi | 'Bﬁl‘\é LagRi Nng
for a gol ecul e (ﬁlgég@ggogggp{d%ﬁgﬁ%dgﬁ tivit &g’i@%d Elee(ﬁ%@%xllag{h ? E
| REN; b) lodBultar otivivg rmthhlatdstﬁmamhtedlbleRENm@mbigecul e; and c) Produci ng
said nol ecule in suba;tantlal urified f A .meth

for identifying and rSGEFGE’inﬁngraaf’rg ‘ifi‘P%b Sﬁmd&%@ HPe &etpf@é ?‘)np?%ng

i ndirect! yor e girtin@ot e IREN‘s@&@nc@Géﬁé’th&hF’?dG‘.' ated/ nedi ated by a
protein, isoform analog, fragnent or derivative of the invention,

conprising: a) Scrednildentifying androhaseci¢rizing pdighed, othembiehn BRAB@ 0B pPItioNs | es

gg??{,g??%&eéj 'reactef)at%rt@f~ o Tll\ﬁg‘Nd%r (r)etcg}')tgf famﬁf,ofon}ld abyale,aci) screen’?l gg s'{'ep & be

capable of said binding; and

¢) Producing said ligand in substantially isolated and purified form.
(iii) A method for identifying and producing a ligand capable of directly or
indirectly modulating the cellular activity modulated/mediated by IREN comprising:
20 a) Screening for a molecule capable of modulating activities
modulated/mediated by IREN;

b) Identifying and characterizing said molecule; and

¢) Producing said molecule in substantially isolated and purified form.

(iv) A method for identifying and producing a molecule capable of directly or
25  indirectly modulating the cellular activity modulated/mediated by a protein, isoform,
analog, fragment or derivative of the invention, comprising:

a) Screening for a molecule capable of modulating activities
modulated/mediated by an IREN protein, isoform, analog, fragment or derivative
according to the invention;

30 b) Identifying and characterizing said molecule; and
¢) Producing said molecule in substantially isolated and purified form.
Other aspects and embodiments of the present invention are also provided as

arising from the following detailed description of the invention.
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according to the invention; 30 b) Identifying and characterizing said

nol ecul e; and c) Producing said nolecule in substantially isolated and
purified form Qher aspects and enbodi nents of the present invention are
al so provided as arising fromthe follow ng detail ed description of the
invention. 18 It should be noted that, where used throughout, the foll ow ng
terms: "nodul ati on/ nedi ati on of the TRAF (or TRAF2) effect on cells" and
any ot her such It'#henidabe ongteddihat i wherenusad dhiyghents Kee sfoleviec d8Msh are

under st 00d .0, GAAGNRASRA of Yid TRAPSPARAIS JifletbY Beil SAUTRY iR duck 1

addition, also to enconpass in n or nhancenent /augnent at 1 on.
Descri pti omodilafibgitieeifationt) wieatidnedsinals sgecidicagom areatniderstdddus tenedmpass @@ t he

structure of the F2 nolecule. 10 Figure. 2: shows a schenntic.di agram
i |lustrati'H§° §6rﬁég1— £S {h&er BEmRRt ?“rﬂrdp\ﬁééltloinn af@ﬁ-tRBe%BP’ip@%?H Hprtiqh Qgr e 3A

shows the AUGlERELARSRAUERLE Oof IREN s 5-prime UTR (fromthe beginning of
t he sequence until A‘FG w th Kozak sequence) which is identical in all 3

| REN splice isoforms (SEQ ID NO 3). 15 Figure 3B: shows the nucl eotide
sequence of IREN (SEQ ID NO. 4). Figure 4: shows the nucl eotide sequence of

| REN- 10B (iEgiIR NOEEi u sFi gure 5: shows the nucl eotide sequence of | REN-E
(SEQ | D NG5~ = shows the am no acid sequence of IREN (SEQ ID

NO 7). Figure 7: shows the am no aci.d .sequence | REN- 10B .(.SE 1 8) .
20 H gure B SHORM B S, e A Setnaua e pecEs CERE 19 RO GV gur o
9: shows gugefpari son between the sequence of IREN and its isoforms | REN-1
OB and IREN-E. Figure 10: shows in a diagrammtic fashion results of

i nductlPon of NHEig®e 2ichpwaisohenhapic| diagram 1Bystigiting sexp ef (RENOteNsKnEIeNEND

and nut ant.sl\&h]géeof.. 25 Figure 11: shows an autoradi ogram of FLAG | KK1,
GST- | kappdB ait® REMBION ot ai ned after transfection of 293 cells with pcFLAG

CHUK (‘encodi ng pbiien®A IKK) (heaRGLIRRRR - BqdRs Q¢ TREN 8- INEMOUITROtRd )the
together with pcH S-1 RENAN (pcH S-1REN S
beginning of the sequence until ATG with Kozak sequence) which is identical in all 3

IREN splice isoforms (SEQ ID NO:3).
15 Figure 3B: shows the nucleotide sequence of IREN (SEQ ID NO:4).

Figure 4: shows the nucleotide sequence of IREN-10B (SEQ ID NO:5).
Figure 5: shows the nucleotide sequence of IREN-E (SEQ ID NO:6).
Figure 6: shows the amino acid sequence of IREN (SEQ ID NO:7).
Figure 7: shows the amino acid sequence of IREN-10B (SEQ ID NO:8).
20 Figure 8: shows the amino acid sequence of IREN-E (SEQ ID NO:9).

Figure 9: shows a comparison between the sequence of IREN and its isoforms
[REN-10B and IREN-E.

Figure 10: shows in a diagrammatic fashion results of induction of NF-xB

activation by IKK-1, by wild type IREN, NIK and NEMO and mutants thereof.

25 Figure 11: shows an autoradiogram of FLAG-IKK1, GST-lkappaB and NEMO,
obtained after transfection of 293 cells with pcFLAG CHUK (encoding murine IKK1)
and pc20.4 (encoding the NEMO protein), together with pcHIS-IRENAN (pcHIS-IREN
193-541, left lane), pcHIS-IREN (middle lane), or the empty pcDNA3 vector (right lane)

as control. Immunoprecipitation and kinase assays were carried out as described in
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198 541, left lane), pcH S-1REN (m ddle | ane), or the enpty pcDNA3 vect or
(right lane) as control. |munoprecipitation and ki nase assays were
carried out as described in 19 Exanple 3. The sizes of the visible bands
correspond to the nol ecul ar weights determned for FLAG I KKI, GST-I1kappaB
and NEMO. Figure 12 : shows an autoradi ogram (left) and i mmunost ai ni ng
(right) of SDS-PACE analysis of |IREN 10B and | REN that were )

i munopr ecifi¥amleed. fhensiz® of alres visthle dbands |cortaspgnd hienthsupiobeslos Wagkp i n
vitro kinas toael j nstr | REN 10B associates in
cells with dgte;%‘ﬁﬁﬁe‘eiif%ﬂ%é\%ge n??ﬁ%ﬁ%%%%ﬂ?ﬁ%‘?‘?@at e this |IREN splice
variant. Figure,l3 : presents the results of gene data bank.analyses
suggest i ng that(:aF 'égﬁaeﬁ cPESET iy gqltg{agabg{%n @6@& g éqm](ﬁlﬁ()%%\%’rga?“%?) he
human chr ROSPRRTE AR yEetod IREN DOBChAPIRBN Ofhat Rerd M&ﬂhkﬁ@ci haepriesent

i nventi on concerns a cDNA sequence herein designated |REN, depicted in

Fig. 3, ansfeciedcoldeands drengupicetiedito ag aipEitiogkingse ishdihediguse Trommonstrgisy t he
e quences HECHEEN bR’ MeBi g i RECIIBE oRfEpER $Q0CH PRaSRBSEAEIEND. |

5, respectIiRBN yplice ThéanDNA and t he deduced ami no aci d sequences nentioned
above do not appear in the ' GENEBANK or 'PROTEIN BANK' data banks of DNA
or amno acid BgaHEITSFresdnfic kdiuls bﬁgé’r@&ﬁfhtbahkfahﬁ?wé SUPKROMPIREBHRBCES.
Wthin the scope of the present invention are also rragnents of the above
20 nent i orfdeebialaiasido RENxh an pR&Ta o therfveanchpapesemss- hybri di zation to
those sequences or part of them under noderately stringent conditions,
provi d®d they encode a biologically active protein or polypeptide capable
of binding to at |least the 225-501 am no acid sequence of TRAF2. The
present i DaniledDesdrijgionafehe hveatiDhlA sequence which i s degenerate as a 25

result of the netic code to the above ti oned DNA sequences ich
encodes a bi ol 0¥ BEFFY 19¥ENHP8 HRNSERS P 65?%59%39? dered flepienatgd qﬂﬁhfmﬁng to

at | east t@Qepidkaimfik. 3G %oge§ﬁﬂ%eﬂ}6@itpéa?zﬁe‘%?birﬂ$ngr RIBRAS? TARIFBe it
shoul d be noted that” several nenbers of the TNF/NGF receptor famly
acti vat e tpreteinsansaied iy itlin DN sequeNFesKBhdinveitramcalscogonicerts cENA sgsiwerdeat i on

15  of IREN isoforms IREN-10B and IREN-E (depicted in Figs. 4 and 5, respectively).

The DNA and the deduced amino acid sequences mentioned above do not appear
in the 'GENEBANK' or 'PROTEIN BANK' data banks of DNA or amino acid
sequences, they thus represent hitherto unknown sequences.

Within the scope of the present invention are also fragments of the above

20  mentioned DNA sequencés and DNA sequences capable of hybridization to those
sequences or part of them, under moderately stringent conditions, provided they encode
a biologically active protein or polypeptide capable of binding to at least the 225-501
amino acid sequence of TRAF2.

The present invention also concerns a DNA sequence which is degenerate as a

25 result of the genetic code to the above mentioned DNA sequences and which encodes a
biologically active protein or polypeptide capable of binding to at least the 225-501
amino acid sequence of TRAF2.

As regards TRAF2, it should be noted that several members of the TNF/NGF
receptor family activate the transcription factor NF-kB by direct or indirect association

30  with TRAF2, which is thus an adapter protein for these receptors and may thus also be

considered as a modulator/mediator of the induction of NF-kB activation activity of
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30 with TRAF2, which is thus an adapter protein for these receptors and may
thus al so be considered as a nodul ator/ nedi ator of the induction of NF- KB
activation activity of 20 these TNF/ NGF receptors (see the schene in
Fig.2). Another receptor, the IL-1 receptor activates NF- KB independently
of TRAF2. | REN anal ogs or nuteins produced in accordance with the present
i nvention (see Exanples) otherw se nodul ate NF-KB activation, when these
anal ogs/ mutteisasTHFANG@K prepses (see tel behen® ihsg 2t hénghers easeptonvidigt Hoh

the | REN tein, | | t i i call t] i sof ,
anal ogs.  f HERLRASTA RIGKPUALeRrELe N dorAT AR FiHAoEL o BHRL Rridieats.
fragments iﬂ%cs Bllf)ééa&/lt}\{qﬁe Bieséﬂ?n%rﬁ’foﬂ! Se ﬁQ&Iﬁgl%g) B@@{fi&}' moll{lfite RIFGRRT ation

of such anal ogs, fragnents an erivatives Is by 'standard procedures (see
f or exanplativ@am)whek thete @lalqgshA8Oins are exbieséediin cellee DNA encodi ng sequences,

one or _10 nore odonE mag be .del et ed, added or Aﬁﬁ@su tut ed bgv gnot htﬁr, to
yiel d encoded a *og8® M ﬁ?l“hdnéecm‘%ag?ncﬁ”ﬁng‘ea R 85 & Bharlfe with
respect tQnibRgicABY | ABVPIIBink, ariSRPRRhRNANAhEIRriRhSvdsNARRON AN thet ai n
at least the capability of binding to TRAF2 wth or w thout nediating any
ot her bi ndsefgros, ambogamtiagmenss iapdt gerivatiyes ahabeogeoteins ehcodsdndermRarZhput do
not signal, i.e. do.not bind to a further downstream.pr i 15
foactor o ormrgtrisn L ieh pBaBgs dfrgfhen A E A AR SRR bRt (B

anal ogs car bgample 0Shsiadovbi 4l 1989 einawhieh G kheclUNAO S JdaIE-seg@aices @nefok ect ,
nanely, an analog, which is defective either in bindi nglgto TRAF2 or in

subsed@entmeiegedPrsigay b HejgieAgaddad or prbstifuied byanothes Wy 1gldspeoded aglognal ogs
can be us -fo | phiybi.t: : F :
(Pas/ apor Sipeots, XDl shihd 304 teliahe Bnidi Wik teupffio AEHACR G

nmedi at ed bAcoepmbleumaloges am thoscashhi ratagdatpleadt ehansapabudiagp b€ bmdingstonBR AH2 above,
by conpeti with the natural | NP.prot eins. Likew se, so-called..

dormi nant - pEaF of Yol medaineyY BESLPBATES SRR sERy BN Hishce ¢ he

TRAF2 ef f aghd TRRGSSUMAY gt siPRM ;.4 I8 DRBRAAb a%hh&fdowgm@?m&ﬂ%r RERperti es
and the sane or better signaling properties than natural TRAF2-bi ndi ng

prot eilds. frelonrpradrandgeialyZeas higoal-dapendeangireaslipy. P5sughta wey fapalgaseaas bef t he
cl ones of the invention b repared _as..not abo it re t. to the
O PN s 003 P ERE ARl e PRt Tde DalghCRRER

preparati an’o gs. Sul seq&ences of the

i nventi on dfetivleikertif 8ind@ipcto dER AF Do OInSIubseueGighating fdRwisd auohi kigdihhe
TRAF2 binding capability or which can nedi ate_ any_ ot her bindi nn% ar
enzynat i ¢ 3chogd afovgs Sugimanalpassany be used: dprgsagiple. 1@ mduhie fie<CiB#0:tive BYEoded

proteins afy4t B?S iWQFAQYM@P A8 other related receptor effects, as well as effected

20  mediated by various receptor associated proteins (adapters) as noted above, by
competing with the natural IREN proteins. Likewise, so-called dominant-positive
analogs may be produced which would serve to enhance the TRAF2 effect. These would
have the same or better TRAF2-binding properties and the same or better signaling
properties than natural TRAF2-binding proteins. In an analogous fashion, biologically

25  active fragments of the clones of the invention may be prepared as noted above with
respect to the preparation of the analogs. Suitable fragments of the DNA sequences of
the invention are those that encode a protein or polypeptide retaining the TRAF2
binding capability or which can mediate any other binding or enzymatic activity as
noted above. Accordingly, fragments of the encoded proteins of the invention can be

30  prepared which have a dominant-negative or a dominant-positive effect as noted above

with respect to the analogs. Similarly, derivatives may be prepared by standard
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30 prepared which have a dom nant-negative or a dom nant-positive effect as
noted above w th respect to the analogs. Simlarly, derivatives may be
prepared by standard 21 their analogs or fragnments, or by conjugation of
the proteins, their analogs or fragments, to another nolecule e.g. an

anti body, enzyne, receptor, etc., as are well known in the art. O the
above DNA sequences of the invention which encode the TRAF2-binding 5
protei n | RENIT Bnapayiosafragments.i O by seqnirgasion apfa thsg Proteingg theift analpgs™ or
derivative e, | SQ i . e ' e,d i on,
DA sequeng2ePeEscs SuogfrolsbitiF tn AR, WRRRCCRREL Ad2ed BEOH O ¢ ne
codi ng r edinowwnah tle apat i ve  TRAF- bi ndi ng protein, in which such

hybri di zation i erfor under noderately. strinpgent, conditiqns, ,and
whi ch hybri di 248 tg_e BhgY© ééﬁe@c%%fdﬁ%lraem% Which Rrqefbe g%ﬁﬁﬁ?lf}dmg
TRAF- bisndi fgie B BT NbiolbBRARY R¥ N Qb%ﬁk,%ﬁ%%s,sﬁﬁ%m&%r Hﬁﬁ%ﬁifv%ﬁhérle% KldSDNA

DNA sequences which have a relatively high honology to the native
sequence aiw anclededh asepr exebudimEAFobitheli ingensiont dPNA| iskguesesjueansbls whi ch

may be, fqr, .exanpl e, nat |l y-derived seguences encoding the vari.ous | REN
sof or s, TPl Aty § NG g SRy o i ST SeEh ST ng 1o
a group of TRARAbiddimdiphdeihd iPrvatied Rudh kgbriRgtRRCESpeitR@d NthdbRENdefatsly her

t hese sequences may al so, for exanple, include non-naturally occurring,
synt het i calmngepy @mﬂz@wswqée\ﬁl@é%,hggﬂ%atée DNAnPequenges qngade ARIPIPEICHYEN ¢ DNA
sequenge 1 ) f ' Pm!'f' Lan thetic
sequeﬂ?es%ldhéér %128{@@% é)@ézi 1 ?fé?sgtlf!?’e%ﬁggzéggb e SSE@%&%‘%S&S%O irﬁrqgcglﬁgﬁal 0gs,
fragment s BNA suéncas iwtdsh bhvd RERMatiatly logh Wohologyatoe tiieheatave t IREN ¢ DA

TRAF- bi nding 20 oteinps. As erein, stringency conditions arg a
function oFdiHee P&Lﬁ‘eﬁ”ﬁﬁmpéeﬁﬁgégﬁgﬁ' todiee PR SE 9 BRCS R gy be: @_ﬁe

mol arity QiahbR, MRAGUAL-GREVER QAN EnkOBnp ik VhASE IREN OksRfhsleotn the
hybridi zation solution. To determ ne the degree of stringenc i nvol ved

w th any giatealsetcuoingsequércenercodimgeroteins tbelopgmgtthe groumel bbingingkot h
et al. 25 (1984) for determ nin tabi l,ity of hybrids . of .100%identity
xpr eddad UGS TguSEEn od e BN FaHAeh, et st . seh SRS
16.6 (Log Mlclﬂrd@ncﬁﬂ-nz(tﬁ/@@% occrifd; sy Hhéally prodabéd éegu&ﬁt%é,&hdwa'tessiﬁlﬁl@r_ tyaharity
of nonoval ent cations, %C is the percentage of and C nucleotides in the

DNA, % f ornfive IREN hOVA saqusgee but ingorpansiede npmbemel dgsed anogafiGagans. Such

synthetic sequences therefore include all of the possible sequences encoding analogs,
fragments and derivatives of IREN, all of which have the activity of TRAF-binding
20  proteins.

As used herein, stringency conditions are a function of the temperature used in
the hybridization experiment, the molarity of the monovalent cations and the percentage
of formamide in the hybridization solution. To determine the degree of stringency
involved with any given set of conditions, one first uses the equation of Meinkoth et al.

25  (1984) for determining the stability of hybrids of 100% identity expressed as melting
temperature Tm of the DNA-DNA hybrid:
Tm = 81.5° C + 166 (LogM) + 041 (%GC) - 0.61 (% form) - 500/L
where M is the molarity of monovalent cations, %GC is the percentage of G and C
nucleotides in the DNA, % form is the percentage of formamide in the hybridization

30  solution, and L is the length of the hybrid in base pairs. For each 1° C that the Tm is
reduced from that calculated for a 100% identity hybrid, the amount of mismatch
permitted is increased by about 1%. Thus, if the Tm used for any given hybridization

experiment at the specified salt and formamide concentrations is 10° C below the Tm
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30 solution, and L is the length of the hybrid in base pairs. For each 1 C
that the Tmis reduced fromthat calculated for a 100%identity hybrid,
the amount of msmatch permtted is increased by about 1% Thus, if the Tm
used for any given hybridization experinent at the specified salt and
formam de concentrations is 100 C below the Tm 22 calculated for a 100%
hybrid according to the equation of Meinkoth, hybridization will —occur

even if théplsulatedfpra bo%éwbm_mw@ﬁd@&m R eqmaties of pylejnkgthshybridizatien wil
condi ti ons?ma{r%v%pfﬁﬁ @Rol% l\ﬁl ﬂ)% ﬁn}xﬁ% gltpl chis not nore than 100 C

bel ow t he or a pe duplex with the target
sequence, T}fus éhﬁgh@rst@&ge&ﬁ&cﬁﬂﬁt&tneﬁafeyhdsh @v}ad:lomevi‘de rariirh avhoch amoambteaﬂhhly

measur ed. r at el y ngent condl i ons” hose rovide a Tm
Which s nd ﬁ@?@w’g ot'leatbwaw PG 9h REREEL RTIFG V@ma@? tae%@?ff ect
dupl ex swi tehthEIh% daftiu@Rdd @e@lﬁ%ﬂ% fo%ﬁﬁ‘%fr a@ﬁctﬁé’ﬂ}pfﬂlﬁ:ﬁu@&i bMoHBﬁtelﬁQﬁH@nft ormul a

or as actually measured.” Wthout limtation, exanples of g StTi ngent
(5-10 C belopditiohg' galtlmst arhach plrovmaml]me‘dhwmls)ﬁottmerehtybm 26)C aeldwntbedmat el y

stringent bel o measur i d)
condi ti ons%ﬂs‘éou d %gﬁf %8?5\%3@}‘}1)%?‘ “Q%ﬁig%%ége?é‘f“é‘ﬁa E{g%rl alsr?glcgga eﬁa e?é and
0.5% SDS (fbadk ﬂfﬂndlhdﬂch)ﬂacﬁlullif alegured. Witheut aﬁﬁfaﬁpﬁlea(tampleerma@ummnmk ow t he
calculated Tmyof the hybrid. The ultimte strlngenc of the fondltlons i's

primarily (éd& {Cobelpw %sﬂmﬁgteé@ﬁamqaﬁlaﬁ% Trpak the iypad) §nq moderpelynsiBRgd zat i on
condi t, '00”5(15'%80396‘ O\L;lﬁé %am{?l &0 & dk&%ﬂeﬁsﬁn %??Piﬂ;;ﬁ}ycﬁfdoii&mbﬁs L&r nyhsh @l ong

w th stabl conditions at h ringency then renove
the | ess ﬁ)habhe)fliy)bISSds(staAdardm digrixe) mdz(hﬁ?/mDS(ﬁmdimm@lndd:dthulfaaﬂj abe used

ith the hjghl ! t t d tel tr t tl
descri bed th%&pérqp?w%%?fa@r%% O¥nits Ty o it exega.(bhe Binape
(standard gald.ne; Pf‘ﬂﬁ%ﬁﬁﬁ %maély@t@qﬁhﬁé %sl%ng rc%ﬁ&iﬁ@ﬁs pgrtﬁtf?aﬁlystf 100

pg/ M denat ured, ragnente n sperm DNA at a nper at ur e
appr oxi mattbé ylymdlwloz’ﬁc@dbmmvwse& @rd thos¢ fwhitix etlopr b@estabkehxh@éel to jform s

sudgl . etk 38 pT0TG She SR T ysieiel e Gsbntehby b keTEhe

occurring sdENhY bk, YEURRRS dybrﬁiﬁz’&ﬂ@ﬂ-rcdndlh@ﬁﬁﬁlaﬂ@ﬁ B usal eani he hag*rdy
i solation of naturally-derived DNA or RNA 25 sanples fromvarious, tissues

may be enpitidnasat tspsmﬁgermb/ sheERganh WasiREPRAMIINA dsﬁcrﬁz@fiﬁb@he inlsibegizaten gt dbe
(see for exANRLerERRAR Gr B RGIPY €Sndfl shitfel fhosphar2EBITO0K £X Binhardrd 989) -

reagent, 0.5% SDS, 100 pg/ml denatured, fragmented salmon sperm DNA at a
20  temperature approximately 20 to 25 C below the Tm. If mixed probes are used, it is
preferable to use tetramethyl ammonium chloride (TMAC) instead of SSC (Ausubel,
1987, 1999).
To obtain the various above noted naturally occurring IREN-like sequences,
standard procedures of screening and isolation of naturally-derived DNA or RNA
25  samples from various tissues may be employed using the natural IREN ¢cDNA or portion
thereof as probe (see for example standard procedures set forth in Sambrook et al.,
1989).
Likewise, to prepare the above noted various synthetic TRAF-binding
protein-like sequences encoding analogs, fragments or derivatives of IREN, a number of
30  standard procedures may be used as are detailed herein below concerning the
preparation of such analogs, fragments and derivatives.
A polypeptide or protein "substantially corresponding” to IREN includes not
only IREN itself but also polypeptides or proteins that are analogs of IREN.
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Li kew se, to prepare the above noted various synthetic TRAF-bi ndi ng
protein-like sequences encodi ng anal ogs, fragnments or derivatives of |REN,
a nunber wb 013318t andard procedures may be used as are deparirem/oh&rei n

bel ow concerning the preparation of such anal ogs, fragnments and
derivatives. A polypeptide or protein "substantially corresponding” to I REN
includes not only IREN itself but also pol ptides or proteins that are
anal ogs of | RENAMpgythay spiseadiallypemrespo éﬁﬂ\' apapesgRolyReRtidesuiBSYRIRR | al 1y

correspond  £0 J RENALirb 25§ J? E’tdn%é ‘é@du%ﬂceﬁ'ﬂ& %Eexﬂpé':p? acff! With aci d

of REN' s am no aci d sequence has been re anot am no acid,
del et ed angbther amier doid) demeralvarﬂ&d msh:abdtﬂsrevmie@ that thegrepul the protax leikhibits

subst anti al t he same or he IO| |Cal ty as IREN. 5 In order to
subst ant i éPR}/a‘B@ﬂ’é@F’pﬁﬁlf qrénggﬁEFuo ﬁ&’h@@éﬁhﬁt he sequence of the
protei s, such 1a%,:d3eb QEINALIGY &?rfb%f)@rld % IREN Y SlaYiofH MQhe s@YubhQUahE he

nunber of changes may be nore than ten, preferably there are no nore than
t en changgsotemsy suchpaseisefains yare genonky rélativly veinomn diltosgh phefemipr pfno

nore than three such change techni que ¢ ed {0 fi
pot ent i al 15181 E%I“We gl%atnl S B’i’atetr%‘ﬁ%}s‘herv\ﬁfe Hgfa)orgﬁ@%r} %ﬁ‘t?sh V& cor?espond
to I REN, gne&febfné @ediaitkitefivg dnBembs preferabdNuethorenBan tHred aghingtsinges.
techni ques on the DNA encoding the protein, resulti nlg ina few
Yi

modi f i cat i Whde amhechpiguerasbeyssd de dad noyensian biglegieallyaskve RERicIBe Whiflkened
for their sugg%x{tlazlgl'yy E%@}% :tioo IRBAF ReOLRhNRchfinle /19- R@é:%)se agpdc Iﬁleﬁ@%ll ate

TRAF protein |V|fy|n m)dulatlon atron o
intracell uhmaymtibmy@mm&ednaﬁmv@NASer‘noﬁdn&enhcatprMeih cﬂesuigeg iar e fdwse

changes i ch.woul d t be expected to cha t he vit of he rotein
and are umi“ ifications, ?ﬁﬁeﬁm&ew%épgeé%@e%au gﬁeésceanvﬁ € sf QBE‘& ed to

subst ant i abiify Ghaaetd TRAH @wﬁé@é@emmgpaﬁa @ M duite MW@rcﬂélﬂt(@lgn and
t hus woul d no¥ be expected to change the biological properties thereof

Conser vat |leAElbl:a@tlv1ﬁwm ma@laﬁonl’rﬂahlatumd)fuh@ lrrmC@thédlrm}tWﬁefﬁ sptedabovesast one
20 am.po acid reldueln.th eptide, has bhee con I aced
by o dPrierent ahierdr iy YBRont Saign SRR FRRRERIE by SSpleitERY
accor dancehwhdehtht heniigl dfane p@teih taﬁd a@a;spmgseletm@t tb he Eaﬂ@b@dl B, thwalv@&uld
substitutions may be determ ned routine experinmentation to provide

modi fi ed Wt lb%teﬁp%tedaﬁ?oﬁubﬂh@tai“dr?&ﬁngﬁrtbﬁéfztel @Eﬁf%ﬁ oracondigHFatgR jof AkF Profsibept i de
mol ecul e vk lig T ﬂbtnéerl&pgagd B c‘?llaf?éla' t‘fl@lbl(ﬂ&élbé{ 'prr(ypertles thereof.

Conservative substitutions of IREN include an analog wherein at least one

20  amino acid residue in the polypeptide has been conservatively replaced by a different
amino acid. Such substitutions preferably are made in accordance with the following

list as presented in Table TA, which substitutions may be determined by routine
experimentation to provide modified structural and functional properties of a
synthesized polypeptide molecule while maintaining the biological activity

25  characteristic of IREN.
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25 characteristic of IREN. 24 Table A Oiginal Exenplary 5 Residue
Substitution Ala Ay;Ser Arg Lys Asn An;H s 10 Asp Qu Cys Ser dn
Asn GQu Asp Gy Ala;Pro 15 His Asn;An Ile Leu;Val Leu lle;Val Lys
Arg;Adn;du Mt Leu;Tyr;llc 20 Phe Met; Leu; Tyr Ser Thr Thr Ser Trp Tyr
Tyr Trp; Phe 25 Val Ile;Leu Alternatively, another group of substitutions of
| REN are those in which at |east one amno acid residue in the pol ypeptide
has been renoved and a different residue 30 inserted in its place
according to the followi ng Table IB. 4T pes of substitutions which may
be made in the pol ypeptide nmay be bagggieuiﬂganal ysis of the frequencies of
am no aci d changes between a honol ogous protein of different species, such
as those presented in Table 1-2 of Schulz et al., GE., Principles of
Protein Structure 25 Spro#ga. ver| ag, Nm NY, 1798, and Figs. 3-9 of

Crei ghton, T.E., Protei nResidue Substitution
Ala Gly;Ser
Arg Lys
Asn Gln;His
10 Asp Glu
Cys Ser
Gln Asn
Glu Asp
Gly Ala;Pro
15 His Asn;Gln
Ile Leu;Val
Leu Ile;Val
Lys Arg;Gln;Glu
Met Leu;Tyr;lle
20 Phe Met;Leu;Tyr
Ser Thr
Thr Ser
Trp Tyr
Tyr Trp;Phe
25 Val Ile;Leu

Alternatively, another group of substitutions of IREN are those in which at least

one amino acid residue in the polypeptide has been removed and a different residue

30 inserted in its place according to the following Table IB. The types of substitutions
which may be made in the polypeptide may be based on analysis of the frequencies of
amino acid changes between a homologous protein of different species, such as those

presented in Table 1-2 of Schulz et al., G.E., Principles of Protein Structure
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Structure and Ml ecul ar Properties, WH. Freeman & Co., San Franci sco, CA
1983. Based on such an analysis, alternative conservative substitutions
are defined herein as exchanges within one of the following five groups: 5
TABLE IB 1. Small aliphatic, nonpolar or slightly polar residues: Al a, Ser,
Thr (Pro, Ay); 2. Polar negatively charged residues and their am des:

Asp, Asn, GQu, dn; 10 3. Polar, positively charged residues: Hs, Arg,

Lys: 4. LarSgeingériYerkagi @Nemoffpd{ alNYs 83P¥uansl: Figet 3-9LfuCraighton,VAE., (WE@)HS and

) h d
> oot s oS IRbS B, PRt v el Ch g SR TRARPL ol BE S 1"

the only resedug sualckh Agaladly, ictotiobabikeantve Bulsstitutpas tage ﬂéfmedmetehm ¥s to
the chain. This however tends to pronote the formati on of secondary

st r uct ur esexshanges withiarpng ohghe follpwing fyve gs@epsiise of its unusual geometry,
tightly constrains the chain and generally tends to pronote B-turn-like
structures, although in sone cases Cys can be capable of participating in
di sul fide bond formation, which is iTABkE&dAt in protein 20 folding. Note
that Schulz et at., supra, would nerge G oups 1 and 2, above. Note al so
that Tyr, because of its hydrogen bonding potential, has significant

kinship with Ser, sl aliftic, elt)ﬁpolgocstssﬂgmw pote REURE: A, Ses UdS (ProUGlyONs
according to the present invention, e. resented above, are known in

the art and woul d P@@re&gﬁwwm&edﬁﬁm@é ﬁnflbtbélf@@ild%l AspdAsp§latGlact ur al

properti es, of the aft r_.am nogaci stitution. Most deletions
and sulg)stltutl ons a%go&) %t a{ge r‘fﬁ'l%useéolfhs Ag wgon are those which do not

produce raqdical dhanogp hhtrb hidipoltdh agsatiieerMet, Leg Ilef Vah@Cygy;ahei n or
pol ypepti de nol ecul e. "Char acteristics" is defined in a non-inclusive

manner to define BetsF EpmAGeLesidyes:S8eohalsp- structure, e.g. a-helix or
B-sheet, as well as changes in biological activity, 30 e.g., binding to
TRAF proteins and/or nediation of TRAF proteins' effect on cell death.
Exanpl es of pr oTiwdhieerarrdﬁo aetil mesiduess din parblsthbsesltabmrwhdvn speadlgples impiiogdin can be

sed far obta n | RENs, far use .i.n sent nt.i

o 0l o BBaR el rame lache SRCsiT chilf aBh T tpraY BRkbAY e
33, 653, 4 t8519e éﬂaﬂw ThiSBEWSE? t&@ad 1o ?m?n%?e the Zornt@iolYRT ke @hd@y -struStufed 61143 t o
Koths et al., 4,965,195 to Nanen e

than a-helical. Pro, because of its unusual geometry, tightly constrains the chain and
generally tends to promote B-turn-like structures, although in some cases Cys can be
capable of participating in disulfide bond formation, which is important in protein
20  folding. Note that Schulz et al., supra, would merge Groups 1 and 2, above. Note also
that Tyr, because of its hydrogen bonding potential, has significant kinship with Ser, and

Thr, etc.
Conservative amino acid substitutions according to the present invention, €.g., as
presented above, are known in the art and would be expected to maintain biological and
25 structural properties of the polypeptide after amino acid substitution. Most deletions
and substitutions according to the present invention are those which do not produce
radical changes in the characteristics of the protein or polypeptide molecule.
"Characteristics" is defined in a non-inclusive manner to define both changes in
secondary structure, e.g. a-helix or B-sheet, as well as changes in biological activity,
30 e.g., binding to TRAF proteins and/or mediation of TRAF proteins’ effect on cell death.
Examples of production of amino acid substitutions in proteins which can be

used for obtaining analogs of IRENs for use in the present invention include any known
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4,879, 111 to Chong et al.; and 5,017,691 to Lee et al.; and |lysine
substituted proteins presented in U S patent No. 4,904,584 (Shaw et al.).
5 Besi des conservative substitutions discussed above whi ch woul d not
significantly change the activity of IREN, either conservative
substitutions or less conservative and nore randon1changes which lead to
an increase in biological activity of the anal ogs are_intended

to be wit hmethadesteRsopichors praeeniadviary Sopatcnthih 13 3e>‘3'a9(,59 3éf4f ‘&»é?g o8>
substituti esel it ntd ek art

wil | appregpg?é6?héf%¥%g %f ég%pg%&?%gjsubstfﬁgﬁlg%@5§55 gqg??gﬁ%g%l etc.
will be eviad9atlddobChongudtiahe atd GMil A9 hna Leelet aeatdhlysins aybstitBed pen¢ing usi ng

such a standar does_ no ol ve und experinmentation. At the
genetic Iéwgﬁnwgﬁ%§é£5ﬁ§P5§§‘%?@Pégwé&§WFyu§%epared by site-directed

nut agegesi s of BufleOkbiEvatile { BRodMicRRCAclGiel NabbRENwhidierld PrReuci ng
DNA 15 encoding the anal og, and thereafter synthesizing the DNA and

expr essi nQIgnhf'ecade yqb\emq te activigcoibREMnteitber Forsaivative sulfiisutional agless
typically exhi i,ncreas uad i tat.ive bi.al,ogi ity as
Lhe. nat ur ST Tokke PP AP Fstem SR de R o inf e R R b ERY Bk

Mol ecul ar JBitigd D@ogs &F HEMes, Bebintepdéd @rts: vaiftddn Vid KYpe bhthelisehsnce, New YorKk,
NY, 1987-1995; Sarrbrook et al., Mlecular Coning. A 20 Laborfatory Manual

Col d Spring Harben theperast 6ff9ct abdhel SERHIPN-F %?tlow tog b gonfirpiedn 9Pt i on
of an 1HREN itk §h nd %1‘1:1 e Bt @éu éfEEct QE ¢t Sl?J@_SElﬁllil?ﬂ% letl%Hfs? eqtide
sequence encodi ng t pept| e t differing the nat ur al

sequence dud heo evzthmngjs by preuﬂmet bmdmgyankih@llkdmm askage neceeyingf usinge supbnaet i ¢
code, can be ilgdhleved by site-specific mutagenesis of DNA that encodes an

earlier prtipdr et APt dpvOdes ‘H’dﬁﬁﬂ‘%‘%f’é’i(’ n of an IREN. Site-specific

nut agenesi s al | gWahet BéndticORYEL 'tHé?seozina eneIQUBRphRRE BiSQit&lireResi fic
ol i gonucl eotide sequences t hat encode e Dﬂi sequence of "the desired

mut at i on, ragagesksis @ naclsafidasdnehe Dﬂmwem@ng v Hb@ﬁ; theredbly quedugeng DN

provi [ e nce_o uf fd C|en si ze uence eX| to
form g%st szF dl%p[IhEqu 02 pEt §?r8% o ?yqlﬁeélzané% ZtF oléﬁjg‘unc(a enlg)rgPSI the
traversed.p }p@p@c&-l iy recamBiriaie celdfcurireut TRO ahglo2S tydfically Cdxbitii deswmre bengt h
is preferred, with about 5 to 10 conpl enenting nucl eqgti des on ch side of

the sequerit@cased Myaliiptivs biplogicrl getahans thenatyratin ArefTEns Praifie Aé‘ﬁ ff c
U ageneei | Pl I Ul BRISETERL SR ! iy Such
i ncor por atledrseémed, nNby YefkerMec 987210995, Sambrook et al, Molecular Cloning: A
20  Laboratory Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, 1989.
Preparation of an IREN mutein in accordance herewith, or an alternative
nucleotide sequence encoding the same polypeptide but differing from the natural
sequence due to changes permitted by the known degeneracy of the genetic code, can be
achieved by site-specific mutagenesis of DNA that encodes an earlier prepared analog or
25  anative version of an IREN. Site-specific mutagenesis allows the production of analogs
through the use of specific oligonucleotide sequences that encode the DNA sequence of
the desired mutation, as well as a sufficient number of adjacent nucleotides, to provide a
primer sequence of sufficient size and sequence complexity to form a stable duplex on
both sides of the deletion junction being traversed. Typically, a primer of about 20 to 25
30  nucleotides in length is preferred, with about 5 to 10 complementing nucleotides on
each side of the sequence being altered. In general, the technique of site-specific
mutagenesis is well known in the art, as exemplified by publications such as Adelman et

al.,, DNA 2:183 (1983), the disclosure of which is incorporated herein by reference.
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As will be appreciated, the site-specific nutagenesis technique typically
enpl oys a phage vector that exists in both a single-stranded and

doubl e-stranded form Typical vectors useful in site-directed nmutagenesis
i ncl ude vectors such as the M3 phage, for exanple, as disclosed by
Messing et al., Third Cevel and Synposi um on 5 Macronol ecul es and

Reconbi nant DNA, Editor A Wil ton, Elsevier, Amsterdam (1981), the

di scl osure of wHischvillsbg rappregisies dhie heiteespsciiy Mufagerssise techniye RKGHE are
readily avaj i \ - tihei _d A to
hose ok 1 s FRETE AR BRI & s B R
si ngl e- st riypitadl vpttageusefiil ghrsitefdirected| mo@peresis (ivduda vedtoml such Mst the MhZ ynol .

153: 3, 198 may be enployed to tain .10 si e-strande . I n general,
Sitesdi redteae it A5UnBE; & 5&6@&%@9&3\4&%%%«? t%f"fﬁi %@F%ﬁgr@a\'ﬁwumf Pt
obt ai nisng gSbpBleuRt 'AIARLHRBRON DAL EdEdrudeswiidd) Blskhisr, SRHIRAGE a DNA

sequence that encodes the relevant polypeptide. An oligonucleotide priner
beari ng t Hé98 Qedierdigtloputcasiewhickqsiémoeparated heysir byl refgmndret Thesk Ippagsp are

aut omat ed N ol i ucl eotide 15 synthesis. This igrer i hen | ed
with the sr%yeqvgﬁ%g%8%ramef)clla§¥yealnlq}§%1&H«S:\enlc?eg-eg%rﬁp%li“%lhngO%lct 515?5%515@1%?3@] ected
t o DNA- poltligrari 2ilReha€inelyTBRSBUCHect@S that &Htdin RObMPRFs@arddd g wmglin agment ,
to conplete the synthesis of the nutation-bearing strand. Thus, a nutated
sequence dApliqaHan JYeBnd! St dAebEapenalnds3:ded P8 Odmayitst pRloyashitg obtain

het er qdupl / i hen used to transform appropriate cells, 20 such as
E. colqig Jﬁﬁ@é’g@%@%e@rﬁ‘i clones are selected that include reconbi nant
vectors bearing generamsitatdddcsed quengeesisriangeodance Wdrtwith ssiphrfarnddobe i s

selected, the putated | REN sequence may, be. r ved .and, pl aced in

appr opr i até%@%&i’r“}g Je g rsltrﬂn‘gedt S épatopc@gg} é’%‘@“ﬂ)n‘ts\/é%‘luﬁpceofa Hi\gqt ype
that  may fgu&rPhRY 86bddss ther8R%4R PolypRpide. 38n BAPSARIoAHE pAARE beating the
Accordingly, a gene or nucleic acid'coding for an I REN protein can al so be

det ect ed, dsbired methtethstquenceoslpfepargd synthefically, byi auternated Eideligomicldotide by

the u of _kpnown or RNA anplifigcation techni S, 4such. d
chem a3 VISl cot T RYRThed 5. R AIEEEs  GEL bR e iR
(i ncrease protesdaaénce@bnefeed TéctorDN sgeieNOEBNBYpslgRedtieg eRlyingauylrer ase

reactions. This reaction can be used as a 30 repl acenent for cl ogégtg; al |
that is reé§uilr efPi sPOHBHREdde Kdgnovhelragiesndi do aeqraplsisq diash cynthesip F to

carry out rﬁ&ﬁuio%éa{?ﬁ@ﬁﬁfeﬁpdﬁﬁﬂs%%tﬁ\ﬂah%Jéﬂffén%e GRERhE ggd%‘hﬁrs}(raﬁ&) Heg'@ [%Rj,%

sequence of 1 nterest rimers are then generated by automate
synt hesi s.desired mutation. This heteroduplex vector is then used to transform appropriate cells,

20  such as E. coli IM101 cells, and clones are selected that include recombinant vectors
bearing the mutated sequence arrangement.

After such a clone is selected, the mutated IREN sequence may be removed and
placed in an appropriate vector, generally a transfer or expression vector of the type that
may be employed for transfection of an appropriate host.

25 Accordingly, a gene or nucleic acid coding for an IREN protein can also be
detected, obtained and/or modified, in vitro, in situ and/or in vivo, by the use of known
DNA or RNA amplification techniques, such as PCR and chemical oligonucleotide
synthesis. PCR allows for the amplification (increase in number) of specific DNA
sequences by repeated DNA polymerase reactions. This reaction can be used as a

30  replacement for cloning; all that is required is knowledge of the nucleic acid sequence.
In order to carry out PCR, primers are designed which are complementary to the
sequence of interest. The primers are then generated by automated DNA synthesis.

Because primers can be designed to hybridize to any part of the gene, conditions can be
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Because priners can be designed to hybridize to any part of the gene,
conditions can be 28 created such that m smatches in conpl enentary base
pairing can be tolerated. Anplification of these m snatched regions can

| ead to the synthesis of a nutageni zed product resulting in the generation
of a peptide with new properties (i.e., site directed mnutagenesis). See

al so, e.g., Ausubel, supra, Ch. 16. Al so, by coupling conplenent ary DNA

( cDNA) syntCF@Squ squsltlrr?g W@@Stmaﬁ%@Piemea?@’ base rpapare, cRAbT dpleéedised as

the starti A[‘rﬁ%l aggh %k 1-[?% {HEJ?,I? tﬁ%ﬂtrgﬁ f%‘; 1ehd® B E{%ﬁgﬁlé gt Q'imﬁlég%ﬁ{)zgd of a

prolactin rec oni ng rnore, prinmers ca
desi gned tmocﬂmmsphrngtla the gerfeesiani @ﬁa pept&iet\e'ﬂ;h aEw mb;btenesf @at, usiteslirscteth as

term nati on codons e ends of. the gnent _to 10 applified.
This pl acéﬁ%tﬁseftﬁﬁls)rgﬁﬁ 150y £-8n AUPYREL 47ty (b 6. Akep, BY © ‘H’g@g F%“%Vified

gene sequghql (@bmyflﬂiés@%ﬁlg%@@m&s@ﬂﬁ%y Reth@TH, REMA RLR b uBedds the
fragment thereof to “be custom designed for [igation other sequences and/ or

cl oni ng smeersng rmatecatl dos thergRthgsid dftthe exiracelobis domazmpf afprelatiin mecgPORNA
and/ or Z}h % known in the art and can be used according to the
present i nVEMY § Wgt hout undue 15 experinentation, based on the teaching

and gui dance prfﬁﬁ&l@hﬁ&ehHCIQlpﬁmek(d’léhWbef&Ts1@ﬁ&5tﬁﬁc@bﬁ¥a&rne%tﬁﬂﬁbn fites@ti on
i nclude, but are not limted to polynerase chain reaction (PCR) ang
95,

rel at ed arfiherf feaBirgsopHohr et Esminatios godoas @t theeads ﬁéttéﬁtgenessegme@s@

4, 683,202, o 1 794
to Tablg ‘ ea{mllplgfégj ]Tg’?gl%g‘feg‘geg‘t g’ﬁ% tﬁ‘tr??‘é‘w‘gésl%, 46%@8 %@dgg’g ﬁ&eal?"ﬁl P%ddgf%%gl, 310
to Innis; seqmbe aBdws for2@nEp¢dnamsd armcodingadn. [REN 8B#ciB b8 atfoagBent dredecdtto al .

4,994, 370 to S|Ivr et 766,067 to Biswas; 4,656,134 to Ringold; and
Innis et dicusig@m %@Qe@?%tll%g?%mhﬂ CareEes & "‘H%‘Hng S AR Sat i ons) and

RNA nedi at ed anmtp bh§aihePMeBHESS &iﬁﬁlﬁicﬁ%h 0B RN@Carfd¥ IDNAtafP@weIléHnG% in
sequence as a tenplate for double stranded DNA synt hesis (U. pat ent No.

5, 130, 238 theo &t eid etanatbe whadh acherdingade Hwmwr¢sa@BANYensing mmhgwo wdre whi ch

. OS8) oratSeba e op Pios T Warifgin EPithae? R 88 HheE FhoSreE T G, ©

at, Bi ot eddiNNes @A%ﬁﬁ)llﬁéﬂtﬁﬁﬁh&ludé hat ertiot Einfied e pbiynRiaselohaih rgatient s and
ref erence are entirely incorporated herein by reference. In an anal ogous

f ashi on, HPGMg@r@arqute@cqmn} 1cptier pEvResses f (SpRENS orU St PategbMigsned 6851 %vay be
prepar ed 364103 A 4aBMS oM bEs, § &S RE Fuihif of BE, 2963 8835 R 4, 65N\ToPtNFLRG e

pr ot ei ns.

al.; 5,142,033 to Innis; 5,122,464 to Wilson et al.; 5,091,310 to Innis; 5,066,584 to
20  Gyllensten et al.; 4,889,818 to Gelfand et al.; 4,994,370 to Silver et al.; 4,766,067 to
Biswas; 4,656,134 to Ringold; and Innis er al., eds, PCR Protocols: A Guide to Method
and Applications) and RNA mediated amplification which uses anti-sense RNA to the
target sequence as a template for double stranded DNA synthesis (U.S. patent No.
5,130,238 to Malek et al., with the trade name NASBA); and immuno-PCR which
25  combines the use of DNA amplification with antibody labeling (Ruzicka et al., Science
260:487 (1993); Sano et al., Science 258:120 (1992); Sano et al., Biotechniques 9:1378
(1991)), the entire contents of which patents and reference are entirely incorporated

herein by reference.
In an analogous fashion, biologically active fragments of IREN or its isoforms
30  may be prepared as noted above with respect to the analogs of TRAF-binding proteins.
Suitable fragments of TRAF-binding proteins are those which retain the TRAF-binding
protein capability and which can mediate the biological activity of TRAF proteins or
other proteins associated with TRAF proteins directly or indirectly. Accordingly, IREN
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Sui tabl e fragments of TRAF-bi nding proteins are those which retain the
TRAF-binding protein capability and which can nedi ate the bi ol ogi cal
activity of TRAF proteins or other proteins associated with TRAF proteins
directly or indirectly. Accordingly, IREN 29 fragnents can be prepared

whi ch have a dom nant-negative or a dom nant-positive effect as noted
above with respect to the analogs. It should be noted that these fragnents
represent &agpents alan deaprspatd twhackahayveo g slosfinartieepativgnen sromisanip)sitivhey ar e

defined portd gns of | REN der.jved framthe full IRE guen ok 4

lsoforms GLER S Biles oK vOi BrPedt agbh e gt ang TEr o Refdeheb Rt eq
desired aGtdgiichis@@preStith sgecRUIRRE ofMEhe BRilo®. & the dnp@iohd@am&8yMtheqrary
derivatives nmay be prepared by standard o I fications of the side roups
of one or defined aprtinps At IYENedTriygedrag theri IREN sgananegor dts 1stiaghefis? or by
conj ugat gﬂcfpf g bRENgmiehS nahiah Oﬂx?/ Of tHe’ B8 RMoted ULsiRAOLARASID! SGLH € €. g.
an anti body, f8 enzyne, receptor; etc., as are well known 1n the art.
Accor di nglfiagniedemby b¢,ievesd pasidased herein covers derivatives which may be
prepared fromthe.functional groups which, ,occur Si hai ns ,on .t he
resi dues or th “NllariY’ TVATHRSHRRY Fdﬁﬁ%ﬁredm'?yr?gai‘ﬁg%iﬂ}? 10|a§\°ns’t ﬂt(sathﬁrstl%'e and
are incl udgsligsioftdiR drueRt Aiito doRT teéRiuby 65 IREY, havaalebe Bt Gragmemb.eéd B such
as carbohydrate or fphos hate residues, provided such a fraction has the
sane or hicghwgationsofshe [N cisd anabags wr fipgmpats, tp REther Bokchls c.g-gp aplibady e,
derivatyi ves_may include aliphatic, esters, of the Wby Qr ' | des of
the calbod) B atEeytrase B ot CRREhbhi SRcGRIRR oedlvar « BRG20
am nes, NReyh coedrs \dativabes Orhith egayabd peepafedufpsmothet fagctionahgraags dviiesi dues
formed with acyl noieties (e.g., alkanoyl or carbocyclic aroyl grogs) or
O acyl derdcewtasvels dbping pedhowsiipat oxe Ngio6 Gptermiil gs0aRn B PEraP KBEWVR& yI or
threony! reshuesd SERRE) 1 8 ifehlion MBESY SR mE)Gal CEMBmiAThoalds\aS | S
intended to include only those derivatives that o not change one am no
aci d to amstchdohydratehve phagphiate esidnen byovatedsuch adractonhad tharsame or heghds. 25

An | protein is.a protein or polypeptide, i.e. a sequence of am no acid
resi dRﬁgs b OIB@F?}L?QBYIF%QE"&gl%l]g]i\lﬂ?tﬁ‘gﬁls'of. a larger sequence which includes the
entire sequenggrQkamplel BENRVES @ldY. inbNdAGHEARARNG rWot Hhd Babeefli grblipsons

herein, is intended to be included within the scope of such a pol ypeptide

as | ong asmidies afobé carbeny] doupstbyatdcsion wiheammonia or with primary or secondary

amines, N-acyl derivatives or free amino groups of the amino acid residues formed with

acyl moieties (e.g., alkanoyl or carbocyclic aroyl groups) or O-acyl derivatives of free

20  hydroxyl group (for example that of seryl or threonyl residues) formed with acyl
moieties.

The term "derivatives" is intended to include only those derivatives that do not
change one amino acid to another of the twenty commonly occurring natural amino
acids.

25 An IREN protein is a protein or polypeptide, i.e. a sequence of amino acid
residues. A polypeptide consisting of a larger sequence which includes the entire
sequence of an IREN protein, in accordance with the definitions herein, is intended to be
included within the scope of such a polypeptide as long as the additions do not affect the
basic and novel characteristics of the invention, i.e., if they either retain or increase the

30  biological activity of IREN or can be cleaved to leave a protein or polypeptide having
the biological activity of IREN. Thus, for example, the present invention is intended to

include fusion proteins of IREN with other amino acids or peptides.
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basi ¢ and novel characteristics of the invention, i.e., if they either
retain or increase the 30 biological activity of I REN or can be cleaved to
| eave a protein or polypeptide having the biological activity of |REN
Thus, for exanple, the present invention is intended to include fusion
proteins of REN with other ami no acids or peptides. 30 As nentioned above,
it should be understood that the above I REN, isofornms, fragnents,
derivatives, nutAs mentianed abpve, Heshawldhe undersiped gy thy @b@eﬂﬁ%ilﬁqfom bi nd
and/ or medigt d he Lyt f .any.. LR Jnty rly.
In particuﬁ%ﬁ%kggkQ%g%ggaﬁpgﬁ%héég'%g%?é?ﬁ%n§ﬁéghgggﬁ%h%ﬁigg§g%%bnﬁégiate
t he TRAF2-asltnahalifd/nbdulity teeklivitaof siygDRAFgotatt intatallulaly. irepirtiounad
above, especially as concerns TRAF2's invol venent in Hndulating NF- KB

activity, PAMpletaredhese, ProBIMOWNIRG eafemodiiaieaet ndiaty dheddv Frragocialfid)
vari ous MERRelHuRl ARl ReNy, e GRBRhed A0VeY (JRMAY dsNElrcerm@IFOCF 2L ed

adapter protelns as ed above an el ow. N according to the

i nventi on iandvehentviar modslatis@fF-mB actaliggsn fartkgieentfslloveihg . thé Serrdexianpl es)
whi ch appear 10 to bind TRAF2 very specifically and to have an actjon in
modul at i ngPeRreqesl RAF2\andyvarioys mpeniheenof g ﬁ%@ﬁﬁ‘ﬁ@gﬁ%ﬁ% Al /N ns

rodul at i ny e Gl Yrodlfls S8 dBkled BERDGNE HIRALI ROed HRdIdiEaS i ges are

in the scope of the i ntion provi they preserved the ability of the
encoded priov@itios aod itp shy@epsafdess araldghefiragmeants kg &eabidanelesahich @ppeaher eof |
to bind at | east the 225-501_anmi no aci d sequence, of 5.T LAl the

prot eil¥s dAPIHHIIFAEEt Yeae sPestfidaly andyedpyoan BEHan H@@délflt"e%?ﬁFF?K%aﬁ%m:i ty to
bind to TR g &gﬁ% At ok sinOfo IRAF2

si gnal i ng. Asnugﬂ?ﬁ%9%§¥ga%§ﬁggﬁﬂe o?&§ﬁ2m$%$gﬁ ?%ﬁaﬁgvggaorole in, for
exanpl e, the sighahe ndbope cnemsoned nmadificitidnk earbi inditheg safpe TRARRE linggatdnt o

CD30, (D40, |. ot oxi n be (LT-(3 0 receptor, .p55 or, p75. TNF receptors,
as wel | a§”9ﬂéggf éﬂ”?gﬁgﬁigpséﬂhéi%%_ t%?oﬁghP%$% foﬁé?g%eﬂépéfﬁt§g5ve,

| eads to afhjogdtah@MeAlathRE theradts & bRId ANedsRehOD2\NF01 aRhind atitl seiflinbé Yof
interesting is protein IREN and its isoforns of the invention. The new

cl oneslS pr FAs, their anal ogs, fragnents and derivatives have a nunber

of possible useg, 0 l,e; ( A . : KB
activity, the randte e RlR By Pyl TRy Bt hEOMRERAIE I, |
Si t uat i onsbindhes GRAFMdid adbmsidered a§ wiediat@B or Snetkgatodof TRAKF2asgrialingnAs - t unor

or inmuno-stjnulato applications ere the TRAF2- induced .
sucfl, sald mo{egulesp g} theal'nvenrt]ion mve a role ?n, for example, tHe signaling process

in which the binding of TRAF2 ligand to CD30, CD40, lymphotoxin beta (LT-B)

20  receptor, p55 or p75 TNF receptors, as well as the other receptors and adaptor proteins
noted herein above, leads to activation of the transcription factor NF-«xB. Particularly
interesting is protein IREN and its isoforms of the invention.

The new clones, proteins, their analogs, fragments and derivatives have a
number of possible uses, for example:

25 (i) They may be used to modulate NF«xB activity, the function of TRAF2 and the
receptors to which they bind, in situations where a modulation of function is desired
such as in anti-tumor or immuno-stimulatory applications where the TRAF2- induced
effects are desired. In this case the proteins of the invention, their analogs, fragments or
derivatives, which modulate the TRAF2 or receptors effects, may be introduced to the

30  cells by standard procedures known per se. For example, as the proteins encoded by the
DNA clones of the invention are intracellular and they should be introduced only into

the cells where the TRAF2 effect is desired, a system for specific introduction of these
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effects are desired. In this case the proteins of the invention, their

anal ogs, fragnents or derivatives, which nodul ate the TRAF2 or receptors
effects, may be introduced to the 30 cells by standard procedures known per
se. For exanple, as the proteins encoded by the DNA clones of the
invention are intracellular and they should be introduced only into the
cells where the TRAF2 effect is desired, a systemfor specific introduction
of these motﬁmmrép the el és nasessaR Pae vyt degigahip is @aer%\gyg afecaBiiRAt his is

by creati ”% ﬁ&x;ﬁgté gP%F% derN U B m U dctfhif 19 t}reoﬂﬁAdgf WHRS (e gm \éﬁﬁg hpba, to

t he DNA of oW ng two genes Wi e I ntroduce e gene
encodi ng q,ehesgwndbe atodbéaad het gene ehtodsmg f digendpthat binds to sqiksirface akdtgins

expressed by . cells on such as the Al Vi rus 12 .protein
S Oht oh bR T PR o b ot cler Suchandht G HOD el gi AEp Rtk
| eukenisas)y,1@kh BiMds spécmrauy Qe ENRL AP THphBSAES anqafuaredtleu@%hs% oFahyYi ngea

receptor that binds TRAF2; such that thé reconbi nant virus vector wll
capabl e ofotlwriigiang tl@mbhadsepéccsﬁcaélmdomhlés gcemeng emesdion ghat rinds IR AFhssuel t he
i nvention express ion of |nd|n roteln on..Lhe
surface ofth?thtﬁe Vi 1%“1 MRV EE ?r F\lg% C?B%’l%ﬁg? r\‘%m(,gaTl} (ieH R récel I
or 10 ot h%’ncécﬁﬁ%ﬂh@ﬁarotéﬁﬁﬁ oy ithe idehtion.f Dhulspwkpi@ssibri of th&eelpmifae:ertﬁmﬁngodl ng
sequences Wil | introduced into the cells via the virus, and on

expr essed Arofetnen Helsugfacq of the viys wvill targeliha iresrspreifiselly e hedumior 6F! gf TRAF2
ef fecty ao‘?lllé?grféegt(ﬁ gﬁ? ell 'THH&%@RMFEE}'] @ljieogﬁéten?sf érﬁ:‘ddmgg édﬁ%@s &8l bs-
reco a

Cbnstructlon 0 uch I fant ~an viru d procedures
(see for axaodiced iBanhe colts eta the .virui 988) on%n@tplnﬁlsecbms thebidllstwilli sesuld in

i ntroduce 15 the se nces of t CQ ed roteins,in the form of

o1 | Gonuicl CORMIETIETGRY GR ERROBET | RATch G 17 o AdiepLed: RamugEir uBLiatery
therein. (deedt TheestRYIPECHRBHcdd HPIW AR 0Bl X BnAe tiMis tiy byt en@frd ect s
of TRAF2 or of the receptor that binds it, e.g. in cases such as tissue

danmage as prmeAutBS(sesefprt@@nmllmcSlam@rookgertaft19&9) mherrr@p@bltlut)ors tojipfradviceh | t

i's de re to bl ock t i nduced intrac Iar this

o tuadPon i SrebieBs e A AR Th toff o RELARRELOR el P v,
standard RIbOsBEW b L the colis gNeiptRsdd legidhavi ng the anti-sense codi ng sequence
for the proteins of the invention, which would effectively block the

transl ation of (fRillhey mehbwsngo nipslupstothe N Brativithicthe {feess € KRARG or of

expressi o a i nhi bition,of .the undeS|regH§§f

Al ternati \r}g'?r;e%eli’)t%%lag %lflfti u%l“éS?sed%%Chr%)}lsﬁ%a q JEE o gonuc é ‘%Shd)é: %55 that

preserved drigivk.-1ajat Irejteyudxp Bl Aficho itTRAKEsited & deckt et indiced fietra&zllviat h t he
bi ndi ng of . other nolecules to this_protein, while at the same time do not
medi at arﬁygnggpg Vit thisnsigiation it is possible, for example, to introduce into the cells, by

standard procedures, oligonucleotides having the anti-sense coding sequence for the
proteins of the invention, which would effectively block the translation of mRNAs
encoding the proteins and thereby block their expression and lead to the inhibition of the
undesired effect. Alternatively, other oligonucleotides may be used; oligonucleotides
25  that preserved their ability to bind to TRAF2 in a way that interferes with the binding of
other molecules to this protein, while at the same time do not mediate any activation or
modulation of this molecule. Having these characteristics, said molecules can disrupt
the interaction of TRAF2 with its natural ligand, therefor acting as inhibitors capable of
abolishing effects mediated by TRAF2, such as NF-xB activation, for example. Such
30  oligonucleotides may be introduced into the cells using the above recombinant virus

approach, the second sequence carried by the virus being the oligonucleotide sequence.
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nodul ati on of this nol ecule. Having these characteristics, said nol ecul es
can disrupt the interaction of TRAF2 with its natural |igand, therefor
acting as inhibitors capable of abolishing effects nediated by TRAF2, such
as NF-KB activation, for exanple. Such 30 oligonucl eotides may be
introduced into the cells using the above reconbi nant virus approach, the
second sequence carried by the virus being the oligonucl eotide sequence.

32 Anot her possiMiother possibitity lageus&m]tlb@hewee@ééptr%é Prasging plthg iste8lipg of

t he |nventk9 ]$p Eﬁh?gkgm?ﬁgiézﬁﬂé.re {Jular signaling activity. Yet

anot her way e effect is by the recently devel oped
ri bozynme appr oaXEeh anahler)mm naﬁettmgtﬂael yitdesir&Néffem lie by Itl&Sret:émty @qwehipécﬂ cally

cleave 5 RNAs. Ri bozynes may be engi neer to Ie ve. tar RNAS
choi ce, o PO7YHE ARIAN CRIGATRG FReaH Bice SR S TRAL AT

ri bozy@Es RIOHS RiBEYEnR MSIENERAGH LleGve tapget mmo% t@ethphqtmg\s and

woul d be capabl e of interacting therew th (‘tonpl ement ary’ bindi ng) fol | owed
by cl eavagscaeding e privwis of duinyemipni ueh deezyews evquid havsongsiquenselspeaifici n t he

expression. of , t he e |level of cre e ssi.on bein
dependent Tapdht REREVE T rififasvird oBiEaE SAPe DITERER dR Wil

i ntroduce (cémpleg¢iRsy binddg} ffloGed bs cIéfavé‘gGQif@l% RN, rédulise i ardeyieag (ohe | REN
proteins) any suitable vector ggy be used, e.g. Ia m d, ani mal Vi rus

(retrovi r woyiplasetaspksin theexpressionpdihg pry)tqweéhe el Otf Keeressse SoRESYYRReiRg so (i)
above,;wWh e

T borye deBetdt, Cpbk apd v T AECAME SEAUSIGSIn TP Bl GICOM Rdbrddife | |

ri bozynes riveey@beint@theatells oI&B&pe detgothasadcd?tmig thl:EIR:IEN pfoitéing) aﬁyesyltatﬂg/ be
used to isol ate, en one therlgrotel s which are aseg

t
bi ndi ng t o’ e fﬁayé’eglse%tel'?eppaﬁmﬂ:{ aninal VYD (r5RaVirys) v Rgiorsnihpbae Iuls'ﬂﬁ
si gnal i ng fopft9§ﬁ§1$o§eh@'%e a6 (Jappsd narmR Bl ViRkARRs, &5NecEPHRuce! E‘QDW

sequences encoding the protéins of the invention may be used Iin the yeast
t wo- hybr i ¢tnsydingthé mlbmmrnm sequen@) o€ wboideld (Bootaiiens, wnethodse elgs ednegsningai t "

to isql.ate, clone a ti fy.om ¢ o] enom c DNA |ibraries other
sequeﬂées boﬁ?“elyssse)erzgt? g?‘ fgégozf}@f)%%k ﬁt9%§n bind to the cloned
proteins. In thaj)SANEy Way beiusedBY isdlas iBéntHPtaad rolaRA thireprodinst hﬁlcara@t eins
of the present |nvent|on can bind to other cellular proteins, e.g. other

receptors C@pah mef b theh &g HMArprefeins devpivet & t@Sln(IPWlu*ﬁﬁél@%B%Ied
R R e
bi ndi ng tcprotems of the invention may be used in the yeast two-hybrid system in which the
20 encoded proteins will be used as "bait" to isolate, clone and identify from cDNA or
genomic DNA libraries other sequences ("preys") encoding proteins which can bind to
the cloned proteins. In the same way, it may also be determined whether the proteins of
the present invention can bind to other cellular proteins, e.g. other receptors of the
TNF/NGF superfamily of receptors.
25 (iv) The encoded proteins, their analogs, fragments or derivatives may also be
used to isolate, identify and clone other proteins of the same class i.e. those binding to
TRAF?2 or to functionally related proteins, and involved in the intracellular signaling
process. In this application the above noted yeast two-hybrid system may be used, or
there may be used a recently developed system employing non-stringent Southern
30 hybridization followed by PCR cloning (Wilks et al., 1989).
(v) Yet another approach to utilize the encoded proteins of the invention, their
isoforms analogs, fragments or derivatives is to use them in methods of affinity

chromatography to isolate and identify other proteins or factors to which they are
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TRAF2 or to functionally related proteins, and involved in the
intracellular signaling process. In this application the above noted yeast
two- hybrid system may be used, or there nay be used a recently devel oped
system enpl oyi ng non-stringent Southern 30 hybridization followed by PCR
cloning (Wlks et al., 1989). (v) Yet another approach to utilize the
encoded proteins of the invention, their isofornms anal ogs, fragnents or
deri vat i vescapable of biadinge mgi.nproiinbaelaistl tef TRAFyor @Hre@rmptsgﬁaﬁmfaqt@rs
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of the predaghed ity Fhropmafogaph, malices épwge%m% IR Sonipey Wit
chr omatsogr aphysMeatisdi&es p?(ﬂgng RE R ‘égfﬂecfea L7 HEQ@ RAGE1VAI G tl?eeinltraéelﬁl’l‘a{fr acts

or isolated proteins or factors suspected being involved in the
intracell u$lgmalmg|pgmlss higllpwotgets afffoty dmpmgtogtwhapchndmry, therddeatrootemshy
procedur e, ors i ch

-
el ogs. <1 9alitisn SR hER 0 afe pRte: iRk o e aRbRe G Bl ol e 1"

i sol ated alfﬁderﬁhﬁr@&lt&rdh&@dj isdiated am$cli@dcestizedove, the proteins, their
anal ogs, fragnents or derivatives of the 10 invention may al so be_ used as

i munogens (ant (Vgefs POtP@ apevsel theeprofsans, fhedr anglagsoliagsaents pedeiwiivahelkihe
antib OICH €Siy 10?1I rﬁg e&e&% fn Er%o gre%Ts} Pérjnf){odhgéag e%ﬁ'lcognteq5? i’ otein

of the |nven ion e| rom ceI act rans rrred c ['i nes
produci ng theer. Tht:steeinnbadiesl 0gp al’o b luaginﬁﬂtm pubpustheftpurifieasen afithe bmﬂmes may

be used for_diagnostic_  purposes for identif g disorders r Iate
abnor nal f‘ﬂfntg? ORI Ghet Hamy raptsgpgpmﬁ%@?qrﬂwelm@ﬂm%w ’f“&}ﬂ%q}
e.g., overagiiyfl é’rnﬁ%ém@i%' YeriAERARRese | SH1108Hs Ry Wealisel ?&Cﬁﬁgnos-{@us

shoul d such disorders be related to a malfunctioni ng i ntracel |l ul ar
si gnal i ng mysesesforiidantifying disoilerspelbtes th sbadrmahBinchereng bbthe reweptor aytérhodi es

woul d rve ortant diagnostic m,"anti hody" ..i S meant
o ne e iR ek RS S ROR b Ged Rt IR AR ZT Pn bt eI RRY ettty T o0
ant i bodi esTh@NéHoul ddueh Mkbfdet Y detaltéd) toaanhamfén@ﬁmg%tmemﬂaﬂ sb%dm@g sydi@h can
be | abel ed |n sol uble or bound form as wel ragnents t eof, such

as, for exanMpiveng thaiprefaigs rm(fatbe yiventipn, a@ﬁb@p@bwch@%mgldt $REVEEES AR AGRBTAN of

intact an of b n e

ant i bodi es&1 ?l%q?{udtl ngob} agrrent ggﬂ#&gntl bo ?’gs% 3@%"‘% r})or?&}%a a;EEﬁg%cH

i nventi on mayoddenall astibddoesquadiis) etimest yan@bomahhm@dlmypicy(adetlé):hntthdlesI ones
of t he20 to antibodies that can be labeled in soluble or bound form, as well as fragments thereof,

such as, for example, Fab and F(ab'), . fragments lacking the Fc fragment of intact

antibody, which are capable of binding antigen.
(vil) The antibodies, including fragments of antibodies, useful in the present
invention may be used to quantitatively or qualitatively detect the clones of the
25 invention in a sample, or to detect presence of cells which express the clones of the
present invention. This can be accomplished by immunofluorescence techniques
employing a fluorescently labeled antibody coupled with light microscopic, flow
cytometric, or fluorometric detection.
The antibodies (or fragments thereof) useful in the present invention may be
30 employed histologically, as in immunofluorescence or immunoelectron microscopy, for
in situ detection of the clones of the present invention. /n situ detection may be

accomplished by removing a histological specimen from a patient, and providing the
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25 invention in a sanple, or to detect presence of cells which express the
cl ones of the present invention. This can be acconplished by

i mrunof | uoreseence techniques enploying a fluorescently | abel ed anti body
coupled with light mcroscopic, flow cytonmetric, or fluoronetric
detection. The antibodies (or fragnents thereof) useful in the present
invention may be 30 enployed histologically, as in imunotluorescence or
i mrunoel ectlatstedrntitody ogfy thef presenit ning¢ntiondest edthi anspstimene Wieoarttbody (ohe
present invention. In.si.tu detection be, acc | i.sh r j a
R St ol ogi cArRtsatis R PRI o by SRR e RE ol AR R P
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of wide varietx @{ histouggic | nethods (such as staining procedures) can
be modi fi eYIFTO aghigs sueh gy U8ich in situ detection. Such assays for

the clones of tdiRhRERFENVr thMERs! TAhd YREGR kI WEnEATRPIcERy LotapRR! ihbbatifg
bi ol ogi cal sanple, such as a biological fluid, a tissue extract, freshly

har vest ed ackiblagical samplehsush as pninplogicakb8uids a|tissicoenjtaet freshlydiryestedtiellh have

been i,ncubated jn tissue cul.ture, in_ the ence of bel i hody
capabl 1@ ofsulda 8%lyﬂ@1°??§eﬁ H ew(%tg %d) r 6 Plg% ‘évpﬁé ?lsé\é geend 8‘5%@ kel%n1 g tlt%%"g adzgltrl#tul ody by
any of a nunhepredénck &FANkhBRIES anvdddy kapadly oh iddn€ifiadid the(anicbildd groeims)anded
proteins of the invention may al so be used as indirect  nodulators of a

nunber of dstesting gednEbedy byyanyiof euember eferhnigugs atsil knoyndn thi #Hi ng to ot her
15 intracel | ul %Qiiﬁ{flﬁje'eﬁéadem&@irﬁt BEYnd MRE& :nil’édffélrsgrlﬁ’et QLOP a?'ié@i?éclty bi nd

yet other intrac ar proterns or an intrace donain o
t r ans nenbrasdilgosteiamuniber of dtherproeisdy vftumaltthtiatapayilith eSbindinigao other

intracellular proteins.or the intracellul ar domai ns, of transnmenbr gnal
pr ot eilns, ‘Pﬁ%ceﬁl"]@f PRI ‘f"a‘éhi H@Shtlpgﬁceﬁﬁ% HBFOtqIRg rddﬁﬁ@édﬁinat O in a

nunber of Waygnakr PRMACHSEH iRCLRINBPAYRaindf Gittahsméfblahe pRRhd al so be not ed
that the isolation, identification and characterization of the proteins of

the invention riaghthebpuipesdsopfradodiditing ahgse obthet antpwsie|lulan qwpteitsaat dhel
screeni ng c For of . these scree t he

yonst tadugranrr Spaeagor GG RuRomBd fulkiss B aiRkF AT UL RERAES: (T
i nvent i on.inlrbdigal o cells in a number of ways as mentioned hereinabove in (ii).

20 It should also be noted that the isolation, identification and characterization of
the proteins of the invention might be performed using any of the well-known standard
screening procedures. For example, one of these screening procedures, the yeast
two-hybrid procedure which was used to identify the proteins of the invention. Likewise
other procedures may be employed such as affinity chromatography, DNA hybridization

25  procedures, etc. as are well known in the art, to isolate, identify and characterize the
proteins of the invention or to isolate, identify and characterize additional proteins,
factors, receptors, etc. which are capable of binding to the proteins of the invention.

Moreover, the proteins found to bind to the proteins of the invention may
themselves be employed, in an analogous fashion to the way in which the proteins of the

30  invention were used as noted above and below, to isolate, identify and characterize other
proteins, factors, etc. which are capable of binding to the proteins of the

invention-binding proteins and which may represent factors involved further
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ot her procedures may be enpl oyed such as affinity chromatography, DNA
hybri di zation 25 procedures, etc. as are well known in the art, to isolate,
identify and characterize the proteins of the invention or to isolate,
identify and characterize additional proteins, factors, receptors, etc.

whi ch are capable of binding to the proteins of the invention. Mreover,
the proteins found to bind to the proteins of the invention may thenselves
be enpl oyedownsircam iarth¢ agocistet aignialomg processcontelyich mayxHiage sighdingrastigities  of
the 30 invention re us as_not ed _abave ,angd hel. 0 1180l identify
and char act |elzrean8\tﬁﬁ%?e ‘ﬁ?@aé?pﬁgs,emf%{gﬁebnrssfr,woéf/%.m 4@#%%@“@3@5@%‘%5% bi ndi ng

to the protei nsSTHRIDNAGeqidh¢eNiridane bhddded @rodsins of ths iavedtivh ncly begyoduepd esent
factors involved further @35 downstreamin the associ ated signa i}gq%
process, dv ampisEmdardyresnmiainant MhAipserederei (s5e fop sxargples pambrogh &t AbnB%oul d
represent :pr.ot-al ns: hnval j N ISt [ i &5@8’351 %
sequenges lgn@;l?l?]g&édr?%o léﬁ/ rt%t(g?%rgko bttﬂflféolﬁnc\%g%talké;%alpngafy e %,r o@ﬁged by any
standard remkanybiicanprdii opic oeewdty eontairiagfthe seqmnpisegncBdimpriooke proteas. ,

1989) 5rr:5(g° wh'.%] suj tabl e eukaryoti ¢ or rokaryotic host. cel I% are

t ransf or CBSFI‘_ Hr 6![5? i REEENEURETHON &'8r CB‘PC@E}% YUt cCXPEEPIOPs VE ?\rﬁaiaﬂﬁl ng the
sequences (BRGRHhEY hbas b eePpRHEIR- of e g%t‘éld@%f%hetiﬁﬁer@ibﬂs ARtméMoaBd | On

al so concerns such expression vectors an transforned hosts for the

product i ortbefe,t thesep pratteinsn lsef inchide j theie rhiplogically agve iapdlegs. fHmnaats ehdse

proteins al so_ include. their biolaogicall chiV | d 10
deri Val'ltai Vedse ,rwaéthv >t sthfl?'n ev‘éeé:koé? g&éﬁén dt%aﬁ% %léloeﬁ%ca so\%lg{r%])(r: %JI{ gg{égc%tn%lro gg

encodi ng andlfegmentnd thosagrrshs add tHehemefopmed Absts inchrid thése prédaiizauoied
hosts include those produci ng such anpal ogs and fragnments. The er(’ivati ves
of these paloss ard fremenie Thedeyyativpe el tesroRretsinsye i deryali v mBRAUCF LY | on of

the proteids 8l higifca@drbP % oteﬁﬁ@m@ﬁsma tggddgﬁfgr nlpesﬁtst,p)g k@B fiRE med

O
hosts. 15 The present invention also relates ceuti cal cofrpositions
for nodultensfonmed hédee ef fects nedi ated by TRAF2. The pharnaceuti cal

conposi_tions nprising,. as an active ingredient, any one or .nore of the
fol | oWiPng: (i )Q@We REFSCRDr'@VEOny ﬁgS.ODN&a@éqﬁfén@&mB‘feuf%@ icﬁ(}‘@ﬂflgg?ﬁ %F parts
of them spbRhARRdof ML RRRPRESRIUabE TFEXPY. €$hé PhaMBsdettical (ddmpoditidhot ei n
according to the invention, its biologically active 20 fragnents, anal ogs,

deri vat i veomprismgnisanacsive ngreslidnt, aniyjony o moee ohibe dellewiagi (Wednevirmyge ofect or
encodi ng L A RTEEEhILAGORERNGES, SMBurk RO oot BOLSAbMYaEC Ve
expression vector; (ii) a protein according to the invention, its biologically active
20  fragments, analogs, derivatives or a mixture thereof; (iii) a recombinant animal virus
vector encoding for a protein according to the invention, its biologically active
fragments, analogs or derivatives.
The pharmaceutical compositions are applied according to the disease to be

treated and in amounts beneficial to the patent, depending on body weight and other

25  considerations, as determined by the physician.

As noted above, one of the specific embodiments of the TRAF-binding proteins
of the present invention is the TRAF2-binding protein IREN. Based on the findings in
accordance with the present invention that IREN binds specifically to TRAF2 and as
such is a mediator/modulator of TRAF2 and can thus mediate/modulate TRAF2’s

30  activity in NF-xB activation and hence its possible role in cell survival pathways in
ways that TRAF2 functions independently or in conjunction with other proteins (e.g.
pS55 TNF and p75 TNF receptors, FAS/APO1 receptor, MORT-1, RIP and TRADD) it is
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The pharnmaceutical conpositions are applied according to the disease to be
treated and in anounts beneficial to the patent, dependi ng on body wei ght
and other 25 considerations, as determ ned by the physician. As noted
above, one of the specific enbodinents of the TRAF-binding proteins of the
present invention is the TRAF2-binding protein I REN. Based on the findings
in accordance with the present invention that | REN binds s%gC|f|caIIy to
TRAF2 and &% IMpQERANGes to desian 48y ot AT cRffansRAr2iIngHIt dhen IREN
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such as the anger hans c S e pancrea results
in di abet esfth¢ pancetastthatabsudslin EhabetegrtM deattepBals dm gladt gjectidn (:ér@,ykldndyear t

and liver);: the death of ol tes i.n the brain in m

sclerosi s; heéﬂdmdi &8s it lPFhflﬁl“"t‘ gg 0% ‘iq“ﬁ acies iy dhsuRah "E:éfl}gté%le ﬁFIqu%fSetaﬁ‘iil on of
the AIDS VAFDSilrﬂHMteHeIn@&l sdieidk h@m@ﬂ BRistd po@gfatid of SePOBH Pin® ddihent&EN or
one or nore of its possible biologically active isoforns, anal ogs or

f ragmdidt s thapI98 dissasgs "natural" i nhibitors of IREN itself or of the

| REN- TRAF2 i nt actlon uch serve_as
activati on. Su? r’?&sful?lgt l% ?rhage l% rg(r)rrﬁl 0 e 9 %)f]e&sologlcaﬁ active

modul at or sis¢totres] apdloyLor ffs;grmeelmm serve2d) ‘tnhass” Efﬂiﬂlbihﬁt of REN itbelf oisefthwhen it
is desired to nodul ate the cell cytotoxic effects of TNF. In fact, as
exenpl i fi dBEAETRAF2batesistion.aaridoasssuciRmarva mainegilaiprs of ¥ EikRsadtizgtéorh Siph

modulators may thus be employed as the specific modulators noted above, for example,

20  those modulators to be used when it is desired to modulate the cell cytotoxic effects of

TNF. In fact, as exemplified herein below, various IREN analogs and muteins have been

isolated in accordance with the present invention, which are capable of modulating the

induction of NF-xB activation mediated by NIK, NEMO, IKK-1 or fragments thereof.

And also as mediated by bacterial endotoxin (LPS), phorbol myristate acetate, and the

25  HTLV-I1 protein TAX. Likewise, other substances such as peptides, organic compounds,

antibodies, etc. may also be screened to obtain specific drugs, which are capable of
inhibiting the TRAF2-IREN interaction or the activity of IREN.

In a similar fashion, when it is desired to modulate the NF-xB activation in

various situations as noted above it is possible, for example, to modulate the amount of

30 IREN and/or TRAF2 in cells by various standard methods noted herein above (e.g.

introducing DNA encoding IREN and/or TRAF2 into cells to modulate expression, or

preparing suitable formulations containing IREN and/or TRAF2 for direct introduction
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i solated in accordance with the present invention, which are capabl e of
nodul ating the induction of NF-KB activation nediated by NIK, NEMO |KK-1
or fragments thereof. And also as nediated by bacterial endotoxin (LPS),
phorbol nyristate acetate, and the 25 HTLV-1 protein TAX. Likew se, other
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pepti de by ound ve four am no acids eft of the 10
cl eavage Snéthywnﬁﬂb it sudfigenrte fies egiﬁmfftle.amxardm (Gleam ei al.n199%s Hywapdsi ti on

and with h ne be uf f 0 right of. the P, position
(S eath etclal 19515 Bompemm ta-deodt Firbegire the roegnigsiiate B3k @
Fur t her rmrt@traﬁeﬁﬁdé)l uoic@t??!%ﬁ CGHUREL 8b&-@EREh ﬁccfu‘?har)glef ERRRPL | S¥bkeviated

acetyl - p- a- (4- et hyl -coumaryl - 7-am de) abbrevi at ed
Ac- DEVD- AMEI; DEdfrDéd\QGnd@retSpomiSsteqweqwce i p@lwA(ImaFPbcpsebpglefmemB;(HéR&ée
( PARP)

Cor TS ot o forgeef i BB oSl AR iy dioh s AT ook PRI T 5

Lazebni k qiro@elsse,s G&%ﬁhanrﬁﬂ@SQSKaﬁﬁﬁ@Me& gt f BBt Yakebnily eCIaP329Q@ madtier of
t he CED3/1 CE protease fam | roteases n the P,

posi ti on cfcavpdcHemyelydye rraem‘aﬁrt@é th%%BDE*@GE pr@té@aeapﬁaﬂﬂ HWMASH havi ng

Qirdgsihhqnggy&gh anm no acid residue and vari ous conbi nati ons of am no
' As Asp in the P; position of the substrate appears to be important, tetrapeptides

20  having Asp as the fourth amino acid residue and various combinations of amino acids in

the first three residue positions can be rapidly screened for binding to the active site of

the proteases using, for example, the method developed by Geysen (Geysen, 1985;

Geysen et al., 1987) where a large number of peptides on solid supports were screened

for specific interactions with antibodies. The binding of MACH proteases to specific

25  peptides can be detected by a variety of well known detection methods within the skill

of those in the art, such as radiolabeling, etc. This method of Geysen’s was shown to be
capable of testing at least 4000 peptides each working day.

In a similar way the exact binding region or region of homology which

determines the interaction between TRAF2 and IREN (or any other TRAF protein and

30  TRAF-binding protein) can be elucidated and then peptides may be screened which can

serve to block this interaction, e.g. peptides synthesized having a sequence similar to

that of the binding region or complementary thereto which can compete with natural

IREN (or TRAF-binding protein) for binding to TRAF2 (or TRAF).
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the first three residue positions can be rapidly screened for binding to
the active site of the proteases using, for exanple, the nethod devel oped
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pepti des on solid supports were screened for specific interactions with
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TRAF- bi ndi ng pro eing) i an assay suc one  descr itb e can be
further syinhibashe edna@ o TRAF2 axgiou H{mbﬂhesrawerpbm orderevarsibtye Shofnberry

sel ective binding tg such other proteins to select onl thos sp cific for
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to be speCA{ 'Igr—;v’gl R f\s}%-y e%n | n I’ - W%YE}PBENaS %aﬂotret?@ﬂlagﬁvdf@ﬂ' ofileE.to

enhance cel er meabi activity of TRAF2 and/or | REN
ei t her revsimslaldyy Milliganr evealsi(b995) irdpmtbermt tetrapgptidd 1i@Bibjtorsepayingdat hat a

tetra t ac thI. one

(O 9% (S Brthufine Tribraniy) PRt dro e Bl ihEN, 1K) 1y gan
et al. (19&%15)t10rnep@rE&lebkﬁhrﬂoﬁ?lrﬁﬂﬁgHz()@ i(ohi b, 6-QichidiabenAghed (DEB) was

chI or orret %@ket one (irreversib or al dehyde (reversibly) groups inhibited

i t@nmhsblbéﬁEytI\éa@;ama 568 -1R8p)- omg@hp@ly i1p a8- #N2deEOYF OBhzene

(553 Yo' R S IR By P S e 1
or | REN, owith,lder emﬂlp‘lct eid aldehyde group, chloromethylketone,(acyloxy) methyl ketone or a
20  CH,OC (O)-DCB group to create a peptide inhibitor of TRAF2/IREN activity. Further,
to improve permeability, peptides can be, for example, chemically modified or
derivatized to enhance their permeability across the cell membrane and facilitate the
transport of such peptides through the membrane and into the cytoplasm. Muranishi et
al. (1991) reported derivatizing thyrotropin-releasing hormone with lauric acid to form a
25  lipophilic lauroyl derivative with good penetration characteristics across cell
membranes. Zacharia et al. (1991) also reported the oxidation of methionine to
sulfoxide and the replacement of the peptide bond with its ketomethylene isoester
(COCH,) to facilitate transport of peptides through the cell membrane. These are just
some of the known modifications and derivatives that are well within the skill of those

30 inthe art.

Furthermore, drug or peptide inhibitors, which are capable of inhibiting the
activity of, for example, IREN by inhibiting the IREN-TRAF?2 interaction and likewise,
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with, for exanple, an al dehyde group, chloronethyl ketone, (acyl oxy) net hyl
ketone or a 20 CH2OC (O -DCB group to create a peptide inhibitor of

TRAF2/ | REN activity. Further, to inprove perneability, peptides can be,

for exanple, chemcally nodified or derivatized to enhance their
perneability across the cell nenbrane and facilitate the transport of such
peptides through the nmenbrane and into the cytoplasm Miranishi et al.
(1991) r epdha werapsionhstwesnntiR ARpreseing pnd TRATebisiling Moteinrsran etcrnugted ¢ aci d
to forma ' [ [yl I: [ | penetration
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di scl oses conj ugat%&? a nmol ecule to be transported across the cell
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bl endi ng ageshlasismnsfeteteptremetiatedcandacytotin petpyatye Theset ecépher $yiseeind intludyer of
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al ., U S. thbarenteosgnizing, o2alactoss;i eWENaRASi | AMEOMet HBROSPBHEL r AFEHETEY ane

10 delivery: . (N -] cleic
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B12), la- 2 MUTGEIERIOrS Ach asHeraPiars i dind [atsycinyBe g BIREAECP LBt B8 Quch as
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receptors, such as receptors for biotin and folate, can be advantageously
used to emddnlat recepheponthanemdsanelserfacsks lof masbealseand uke assotibed irgseptor on and
multiplicit iotin .and fol at]g receg)torjsh on the nbtrane STy faces of

S 0

.of .b f
most cel | Snidied AEAnSEBEAME o tesBRR phrgrees. Thus, ' COmpIEX Yormied ‘behwéth -3

compound to be delivered into the cytoplasm and a ligand, such as biotin or folate, is
20  contacted with a cell membrane bearing biotin or folate receptors to initiate the receptor
mediated trans-membrane transport mechanism and thereby permit entry of the desired
compound into the cell.
ICE is known to have the ability to tolerate liberal substitutions in the P position
and this tolerance to liberal substitutions was exploited to develop a potent and highly
25  selective affinity label containing a biotin tag (Thornberry et al., 1994). Consequently,
the P, position as well as possibly the N-terminus of the tetrapeptide inhibitor can be
modified or derivatized, such as to with the addition of a biotin molecule, to enhance the
permeability of these peptide inhibitors across the cell membrane.
In addition, it is known in the art that fusing a desired peptide sequence with a
30  leader/signal peptide sequence to create a “chimeric peptide” will enable such a

“chimeric peptide” to be transported across the cell membrane into the cytoplasm.
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nmedi ated transnmenbrane transport processes. Thus, a conplex formed between
a conpound to be delivered into the cytoplasmand a |igand, such as biotin
or folate, is 20 contacted with a cell nmenbrane bearing biotin or folate
receptors to initiate the receptor nediated trans-nenbrane transport
mechani sm and thereby permt entry of the desired conpound into the cell.
ICE is known to have the ability to tolerate |iberal substitutions in the
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menbr anes as di scussed above are alsp applicable to the TRAF-bi.ndin
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10 intrace gards t’he antibodies nentioned herein throughout,
t he term "arvoubd by, aswelrea fitagments nldreferpdtgtboamy kv tsobiiges, sndnase| onal

anti badi e s). chinmeric. antibodies, anti-.idiotypic nt,i-1d

ot oda ot BottbieEiete etin Heyaeg dertisedlvesin SLBRBP R IR (orm as
vel | as fragnmemtsydidl emtibediey iaske thelYog@Rvous NP1 tREE N O HGiboaly ChoRSuled 5 but
not limted to enzymatic cl eavage, peptide synthesis or reconbi nant

t echni quesderivebfipal baarraaftanipals dmmunezer vt sy anéasts Hapuiogionahantigpdy
ZRH ggﬁ?’ Ar&h%%'{)éﬁ%ﬁ% %fgﬁff%g%o%@hé&% Sopufatith ANARbLTiel TPHEKESH Miibbnan
which populations contains substantially similar epitope binding sites. MAbs may be
20  obtained by methods known to those skilled in the art. See, for example Kohler and
Milstein, Nature, 256:495-497 (1975); U.S. Patent No. 4,376,110; Ausubel et al., eds.,
Harlow and Lane ANTIBODIES : A LABORATORY MANUAL, Cold Spring Harbor
Laboratory (1988); and Colligan et al., eds., Current Protocols in Immunology, Greene
Publishing Assoc. and Wiley Interscience N.Y., (1992-1996), the contents of which
25  references are incorporated entirely herein by reference. Such antibodies may be of any
immunoglobulin class including IgG, IgM, IgE, IgA, GILD and any subclass thereof. A
hybridoma producing a mAb of the present invention may be cultivated in vitro, in situ
or in vivo. Production of high titers of mAbs in vivo or in situ makes this the presently
preferred method of production.
30 Chimeric antibodies are molecules of which different portions are derived from
different animal species, such as those having the variable region derived from a murine
mADb and a human immunoglobulin constant region. Chimeric antibodies are primarily

used to reduce immunogenicity in application and to increase yields in production, for
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contains a substantially honbgeneous popul ati on of anti bodies specific to
antigens, which popul ations contains substantially simlar epitope binding
sites. MAbs nay be 20 obtained by nethods known to those skilled in the
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20  (e.g. mouse strain) as the source of the mAb to which an anti-Id is being prepared. The
immunized animal will recognize and respond to the idiotypic determinants of the
immunizing antibody by producing an antibody to these idiotypic determinants (the
anti-Id antibody). See, for example, U.S. Patent No. 4,699,880, which is herein entirely
incorporated by reference.

25 The anti-Id antibody may also be used as an "immunogen" to induce an immune
response in yet another animal, producing a so-called anti-anti-Id antibody. The
anti-anti-Id may be epitopically identical to the original mAb, which induced the anti-Id.
Thus, by using antibodies to the idiotypic determinants of a mAb, it is possible to
identify other clones expressing antibodies of identical specificity.

30 Accordingly, mAbs generated against IREN, its isoforms, analogs, fragments or
derivatives of the present invention may be used to induce anti-Id antibodies in suitable
animals, such as BALB/c mice. Spleen cells from such immunized mice are used to

produce anti-Id hybridomas secreting anti-Id mAbs. Further, the anti-Id mAbs can be
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i ncorporated herein by reference. An anti-idiotypic (anti-Id) antibody is
an anti body whi ch recogni zes unique determ nants generally associated with
the antigen-binding site of an antibody. An Id antibody can be prepared by
i mruni zi ng an ani mal of the sane species and genetic type 20 (e.g. nouse
strain) as the source of the mAb to which an anti-Id is being prepared. The
i mmuni zed animal wll recognize and respond to the idiotypic determ nants
of the i meavpled fya amueb@@% agwephqi@ldrmmghqnocaframnu&iﬁ)t@dt%é%@ iremBRige; ¢

det er m nant Qltoﬂaei /@I;:% mlce ag%ra olglﬁhesesl%?Ce wﬁ)lrcto?lgl t?a tpléantB%EEEE%Wg

4, 699, 880, rern ire 'ncorpora Terence

anti-|d artavealty bineingaprdperties uf et @$glﬂzﬂ Nﬂsr@.pea@erfor m ephdpmef the dboneine
response in_yet another ani rfml pr o fc{| ng .a so-called anti-anti-Id

ant i body. HREe Prakin..o5ap3l0gy 1 ﬁ’&?elﬁéa’é‘g ?rBﬁPE%ﬁ "®PHentical to the original

mMAD, Wi ch i ndu%d ahti8d ar'ﬂk'bs | flus h-gbysthelpyodéﬁ'lﬂﬁ)t?ﬂ}yaﬁl@b@ss 810 "{diRopedir ot ypi C

determ nants of a mAb, I's possible to identi ot her ¢l ones expressi ng
ant i bodi esstttuf:turaihvrsnmdm to$lpaecp1ﬁopcbclyg e@Quaied onch afiRP m@tbs’l zgener at ed agai nst

| REN, it f | Wt t t
| nvonti on my DECUEER LB L AN ETe Hu i B Gk e a0 e SR AR <

such as BAtBhtents t«ﬁ@reoﬁ@haeals G&Y dxamiple) Fab WaH F(APMNIVERY it €&pableofUsifding O
produce anti-ld hybri donas secret i ng anti-1ld mAbs. Further the anti-1Id

mbs can batigar Edumidei(abd? Fagments dack dhe Re Hegmentef] itapt psbedy SHE J2aie n
KL d A

(K19 a0 s, Sl U op PR BB SR s SRR R O

t he ori gi nakibodo(Veadet &li.,c/ Nael adededi: 31@&23){19831)9 above | REN protein, or

anal ogs, fragnent s nd der.i vatr v The anti-1d S thus. have
their own idi otliliﬁ”&%%ﬁpﬁrﬁﬁé@ that aP&P&F gagre)% dﬂ%?@ﬁ?ﬂamw@%ﬁm@ﬁ% t he
epi tope bgjspg %Y%@?Jﬁ?&rt 1§%ho§§na?ﬁ%e9£e‘at for @h@det@&ﬁn% ShdyuARtdbadf thes al so

meant to include bo I ntact nol s as well as fragnents thereof, such
as, for ex&i protdFmbeemding tahe) @ethath disclased Imgalibenmefct bntrrahdmgnolawl¢Sgen.

Fab F f ts.l t t act tibod |
oS T ORE GRS bt FHRTRDL e IS BB e 7L e
bi ndi t fragnis). 24: 316- 325
(Ilg8|3;]§J p?@s\;ﬂf(tdﬁgg&?g Fraggrﬁda?féégﬁé% ﬁﬁﬁépélggtoa%bdu%ﬁ(awé%d ot her fragrrents of

the antibodi es Angatibadyi i seifetopbe Seapable midnndisg" ﬁayols@ﬂ@:s%a if sapathe of
detection s% 1ﬁgaLi%/nFeaEt‘iir'1[§ \(’)Vn[hq{le mr})?ecule to thereby bind the molecule to the antibody.

The term "epitope" is meant to refer to that portion of any molecule capable of being
20  bound by an antibody, which can also be recognized by that antibody. Epitopes or
"antigenic determinants” usually consist of chemically active surface groupings of
molecules such as amino acids or sugar side chains and have specific three dimensional
structural characteristics as well as specific charge characteristics.
An "antigen" is a molecule or a portion of a molecule capable of being bound by
25  an antibody, which is additionally capable of inducing an animal to produce antibody
capable of binding to an epitope of that antigen. An antigen may have one or more than
one epitope. The specific reaction referred to above is meant to indicate that the antigen
will react, in a highly selective manner, with its corresponding antibody and not with the
multitude of other antibodies which may be evoked by other antigens.
30 The antibodies, including fragments of antibodies, useful in the present
invention may be used to quantitatively or qualitatively detect the IREN proteins in a
sample or to detect presence of cells that express the IREN proteins of the present

invention. This can be accomplished by immunofluorescence techniques employing a
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| REN protein according to the nethods disclosed herein for intact antibody
nol ecul es. 15 Such fragnents are typically produced by proteol ytic

cl eavage, using enzymes such as papain (to produce Fab fragnments) or
pepsin (to produce F(ab')2 fragnents). An antibody is said to be "capable
of binding" a nolecule if it is capable of specifically reacting with the
nmol ecul e to thereby bind the nolecule to the antibody. The term "epitope"

i s meant t dlupessegntlyolabglad aneibedvor{sest balay) nestupled é’ltbaéélﬁl BIgPSWRIhflPD bound

by an antil% etr\{@iogﬁ gr%&eg.ics(?t&%hecogni zed by that antibody. Epitopes or
"antigeni.c deter P nant e isual 1 y consi st of chemcally active surface

groupi ngs of rHeestibedies Yo fragmarits nikcract) dsefar irs tigapreséménvdndibnsamante have
specific three dinensional st[ucturﬁl characteristics as well as specific
char ge chamRie¥di hisiplegicaliy, as amimpwrotliareseenss) MM R IeGpid FYiFroFroBY- faT

mol eculse CiﬂBﬁD'd&e&ionbcﬁ*tﬂegn@ﬁ nebtB¥s ogﬁmgﬂes%ﬂf inbothon. WIiseD deRc@dink) gpal 1y

capabl e of inducing an animal "to produce anti body capable of binding to an
epi t ope ofactéraplishnd ibyermommganhistpdogical yspeeimen droen ar patisnie anilgmoviding thei t ope.
The specific reaction referred to.above i s neant to.indicate_ that the

anti gen \Af?qle‘f@%lﬁ(’,c{;i RFéﬁ%ipé?ﬁeg}t JTeBHeR VR %ﬁn%rspemeﬁ' iCI?lg %%’?Dro& p@ﬁdi ng
ant i body nt@t) Wipkdlerabl§ proviliéd byldpplgfngqirhﬁ/ro@ﬂh'yihgdhee&banau ahtibayy (oe
evoked by other antigens. 30 The anti bodi es, including fragnents of

ant i bodi esfragmeat)up ajbiolpgicalmempist Thropghe theiuss ofsyehiePrgsedre. ot i§wastibledei vel v

or qual, tagivel t th I ' | | : t
preseﬁlge gc%elteégll”?/esgcﬁhogﬂ }a}?p‘rr?rgéses%g%\lﬁg t%?&#%rﬂor glﬂlrS]sb%gg% P ﬁ(tasoglrs{ég)gﬂ?ﬁ %?r%\}}%nti on.
]:I'lhi s can bsﬁlaﬁhﬁlr(bdl gﬁ%shﬁ.he[dsih% tgmp(umﬁi Ebmzlreﬁﬁ?ﬁmheselt eﬁlmrdiqﬁglssl&lrrl:pkﬂ)ly'rdagilﬁ 43
uorescently | abel ed antibody (see, bel ow) couple t i ght m cyoscopic,
flow cyt difEdeivecthatomyrqf rgde akiety of M@ee%&net%ﬂ%s et %8?@%%P°?%f‘@ﬁm s
thereof) usfihhnddiidd1f oIS TEMNiCVRSHBA P/ Rikchen, Pl oyed i stol ogically,

as in i munofl uorescence or | munoel ectron mcroscopy, for 5 in situ

det ecti on of t HchRENypfattbe IRENf protensprfabe ptesemtviennition. typinallyi campléseact i on

b | i.shed, b i i stol ogi cal i f tient, d
pr ovi ding Dipetiteerisloeial SEBaG- Sk Ad PRAG TR Bt St Ty
speci men. hHhpRsRAtdeRogheh(RMNymbhagRN)leil®cpesi@rcalé whivhovivdedeldynoab@byi ng or

by overlaying the | abeled anti bodg ﬁor fragnent) to a biol ogical sanple.
Through t He tigsee @ftut,éhths piessaeial @ labeled;antipedyseapplletad idantifang thg REM ot

onL . the B STReR R, DB S A5 A ndlefy sl iitiam i,
readily art
20 The biological sample may be treated with a solid phase support or carrier such
as nitrocellulose, or other solid support or carrier which is capable of immobilizing
cells, cell particles or soluble proteins. The support or carrier may then be washed with
suitable buffers followed by treatment with a labeled antibody in accordance with the
present invention, as noted above. The solid phase support or carrier may then be
25  washed with the buffer a second time to remove unbound antibody. The amount of
bound label on said solid support or carrier may then be detected by conventional
means.
By "solid phase support", "solid phase carrier", "solid support", "solid carrier",
"support" or "carrier" is intended any support or carrier capable of binding antigen or
30 antibodies. Well-known supports or carriers, include glass, polystyrene, polypropylene,
polyethylene, dextran, nylon amylases, natural and modified celluloses,

polyacrylamides, gabbros and magnetite. The nature of the carrier can be either soluble

to some extent or insoluble for the purposes of the present invention. The support
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perceive that any of wide variety of histological nethods (such as staining
procedures) can be nodified in order to achieve such in situ detection.
Such assays for the IREN proteins of the present invention typically
conprises 15 incubating a biological sanple, such as a biological fluid, a
tissue extract, freshly harvested cells such as |ynphocytes or |eukocytes,
or cells which have been incubated in tissue culture, in the presence of a
| abel ed antmaseris} maygabt sirenlly asnpessiplengruciisalcrENBurpiien & lesg aathe c@upledt i ng

t he anti bod y er of t I . I I 20
The biologf%% M%%%bag&%gﬁpggﬁnggf%&%&ggkgggﬁgﬁﬁg E‘Q§EH%5 5%Q$Hé$ﬁ%§rrier
such as nionfigeatibnnag ®e spheriohlnas insobdad, suipdacdl, arin clar inside swifacelofiagestapabl e
of immbilizing cells, cell particles or soluble proteins. The support or
carrier rréy%%r%ﬁh%éxmhéwf%m a todi PlismatiBgly £ G suffasa Wi’etﬂﬂt SPEhETant
with asl ahgladaptidRodk PRAESSLEGIRRS oM caftidd SheliRh R 8BidsONTh@E ot ed
above. Thgﬁsoffﬁ %ﬁ%ée supp%%%po ca?#*%r hay fheﬁqﬁgﬂ%% washed with the
buf fer a sékdbddnttherert woll keowueayotheusndtablet daonty for thedingrentbodyfor dpbgerd | abel
on-said solid, suppert or carrier th be detected by conventi onal

means. By Grjs‘%‘l“isb& a%f?atgés?gﬁlﬁ‘&p‘? Sa}mgg%ﬁea‘ﬁgﬂ%gﬁ RRYPPENEUC 61 d support”, _
“solid carrier"The bia#iRPQEivityOsf a Si@éd 1R of ah§bddyt eN@E AnwYios WP RETel aBbvesar ri er
capabl e of binding antrgen or 30 antibodies. Well-known supports or
carriers, maybedetegniaed acqending towel&nops|mghedsy | Binse skided éa Mg ashavill @ext r an,
nyl on ,anyl ase ral Iif | I : ] bbr os
and et o fRahHRR, prBREy TRRL G Sty A Rions HRL KRS B ARRon 852
extent or dmgsloyiupkautinoexpdrzngnatipases of the present invention. The support
44 material may _have virtually any pOSSiblﬁlgtru ural c ngigﬂratio SO
long as the coupihed sudholersupe WaghiBgpsibTBE.0Fhapingdi ‘ﬁ\‘&“‘f‘% age BHEKGIA LS

ant i body. g 1o GBS SUPRAL bumEaok Eless P RritUPALLAR JRYGGE SPheri cal, as

in a bead, cylindrical, as int inside surface of a test tube, or the
ext ernal surfac@nobdf the vays idwherhrat antibloyly it hecoslant@withithy pteseiftliavensiosh as a
5 sheet, tes trip,. etc.. Preferred supports or carriers include

ol y st erftn e e R B Bnkick e oy SRBOADS A 1960 S TRy R ORTRY ab e
carriers f@abi TRisREzAN, RO, Whe@idrERPosedb awiabprobfiatdBuBstiate, astiaedai n t he
sane by use of routine experinmentation. The binding activity of a given |ot
of anti bodyith ¢lte sehstragviariuclht mennstasdoapredece a ghgmisal Bwicy e cdt @8r di ng

to vell- knc%\f\éltéa? t ﬁ?d&am-&]e?sgy Séﬁleétkoep%ow?nétna ?lﬁ&ro%eltljic b by visual means.

Enzymes which can be used to detectably label the antibody include, but are not limited

20  to, malate dehydrogenase, staphylococcal nuclease, delta-5-steroid isomeras, yeast
alcohol dehydrogenase, alpha-glycerophosphate dehydrogenase, triose phosphate
isomerase, horseradish peroxidase, alkaline phosphatase, asparaginase, glucose oxidase,
beta-galactosidase, ribonuclease, urease, catalase, glucose-6-phosphate dehydrogenase,
glucoamylase and acetylcholin-esterase. The detection can be accomplished by

25  colorimetric methods which employ a chromogenic substrate for the enzyme. Detection
may also be accomplished by visual comparison of the extent of enzymatic reaction of a
substrate in comparison with similarly prepared standards.

Detection may be accomplished using any of a variety of other immunoassays.
For example, by radioactive labeling the antibodies or antibody fragments, it is possible

30  to detect R-PTPase through the use of a radioimmunoassay (RIA). A good description
of RIA may be found in Laboratory Techniques and Biochemistry in Molecular Biology,
by Work, T.S. et al., North Holland Publishing Company, NY (1978) with particular

reference to the chapter entitled "An Introduction to Radioimmune Assay and Related
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10 able to determ ne operative and optimal assay conditions for each
determ nation by enploying routine experinentation. OQher such steps as
washi ng, stirring, shaking, filtering and the |ike my be added to the
assays as is customary or necessary for the particular situation. One of
the ways in which an antibody in accordance with the present invention 15
can be | abeled is b% l'i nking the same to an enzynme and used in an enzyne

i Mmunoassayl eclrEyxs” Yiﬂ}@rda ril"z yrmorppratftdjb)n refovaece hereiar Brepadvactivs ispfope

appropri ate s b reac the C r as
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net hods V\hk&ﬂlosyﬂ%fé}’ arﬁJSHa@rﬂH&en' phyRHbStHrREE f%céo%mﬁnzyriﬁop@@b@@himn nmay
al so be acco |1 shed (%/gw sual conpariSon of the extent of enzymatic
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reaction cﬁpbi aldeltyse pad Buptgseadtiplar i son with similarly prepared standards.
Det ect | i.sh
ec IOon may bﬁleadgl?ggg Ic§n ﬁgagg 11083 l%el?d %%%é ?thre%eng% Q:gﬁt d Eﬁégég@ssays

For exanple by ra rve el'rng e anti es or nment s
it is possubhes 38, boodeiest thB-1HkRase: sdesudrheshendusie cad ba artactieditomthiwoassay
(RIFA). A good descri ption of RIA may be found in Laboratory Techni ques and
Bi ochemi stalny body neinsciwchrmejabchglpting gyoupsras, diethylenetrgmine NjspRRCeHG| #%thd

Publ i shi ng Hﬁany NY (1978) with particular reference to the chapter
entitled "An Introduction to Radi oi mune Assay and Rel ated 45 Techni ques”
by Chard, T., iTheanpbodited Ay teafeecabbeabeedbyncouphiag itidiachenilvmiiesanope
can be det ect ed ygﬁuch means s t he use of coun{ber or.a CI ntillation

count &P orcOBipou %Bfeéﬁ?cﬁpﬂﬂ} hemlglrlgpgqge%tggga& tibgdy Lytbpn ﬁte%‘f’f“ ody in

accor dance, V\Gett&tﬁhlg Qh@bf’e%@r{&k JrNUBHesQAce ﬁanaPlEEsadJridg%é%GﬁﬂQ& o? QoM When
t he quorescentIy abel ed anti body i s expose of the proper

wavel engt hreadtios. pﬁwmicﬂed:aartlbelatlhenetabtb@méldndueceno?#blehng esopaEls arAnong
the nost qgnnﬁrr%rl] 1¥011l1|r§nen%lftlhgr%¥n% 18%9rridlllﬁlpneester infi erlgjocl)éJ r;lg:rsldi%{ueln fsalll{’J oxa?at‘[:1
ester.

20 Likewise, a bioluminescent compound may be used to label the antibody of the
present invention. Bioluminescence is a type of chemiluminescence found in biological
systems in which a catalytic protein increases the efficiency of the chemiluminescent
reaction. The presence of a bioluminescent protein is determined by detecting the
presence of luminescence. Important bioluminescent compounds for purposes of

25  labeling are luciferin, luciferase and aequorin.

An antibody molecule of the present invention may be adapted for utilization in
an immunometric assay, also known as a "two-site" or "sandwich" assay. In a typical
immunometric assay, a quantity of unlabeled antibody (or fragment of antibody) is
bound to a solid support or carrier and a quantity of detectably labeled soluble antibody

30  is added to permit detection and/or quantitation of the ternary complex formed between
solid-phase antibody, antigen, and labeled antibody.

Typical, and preferred, immunometric assays include "forward" assays in which

the antibody bound to the solid phase is first contacted with the sample being tested to
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i sot hi ocyanat e, rhodam ne, phycoerythrine, pycocyanin, allophycocyanin,

o- pht hal dehyde and fl uorescam ne. 10 The anti body can al so be detectably

| abel ed using fluorescence emtting netals such as 12E, or others of the

| ant hani de series. These netals can be attached to the antibody using such
metal chel ating groups as diethyl enetriam ne pentaacetic acid (ETPA). The

anti body can al so be detectably | abeled by coupling it to a

cheni | uni néxtEasht thel sniggam dinm. thﬁ’héarppléséﬁc@fﬁfatlpheof:hfén‘i’lﬂ%fbh selit epltase agged

ant i body i @?&F e that
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theromati ¢.acridiniumester, .i.mdaz acridiniumsalt and .o ester.
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the pges %ﬂﬁb(’)d}\/@ﬂﬁé}f’ﬂmc&'ﬁ%l a4y 'G@ﬁ&t%? %léc'%l@? t WiRr @f se&dtRINbHABE DEBHE €
found in biological systens in a catalytic protein increaSes the

ef fi ci encyo pfrmihtheddkatdd mtmbn@s@eqwmpl@@adh itlmantiphe bpyrskteribe sadfd spport or

u nescontare (G i st RREE P adRE bl s P 5EREG Rogu

| abel i ng alnke {oueinbes iha, un}daeﬂeﬂ@[‘b@&a a@nsocgequorl n. An anti body nol ecul e of
the present invention may be adapted for utilization in —an inmunonetric
assay, al so kndhanet§eryp¢ o sandvach'opssays avhieh ey alse dgyusefuhwithithg, antigens
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antibo support or carrier a qu
det ect abI wirhalbgkeas sedyuinlelveni singltyindibatisn atged t]hd)arpfbbd’y tboui&i t@ctfm: enlmhnd/ or

guantitation of the ter compl ex forned wee sol.i hase body,
anti gen, a?HEipqthre‘FaéHeraah‘Ha} %/?é‘if' Bé&é%‘ie boélha‘?‘%rdetf’ég‘? ple ﬁé‘??éet %ssays
i ncl ude "fsombaitk. ARSANE ihdhbdUCR cohﬁb‘fet@dﬂth@%iﬂ %E&@ o'? ‘éaﬂn@?lsS\QJidh@d phase is
first contacted with the sanple being tested extract the anti gen

fromthe sernpveethbyea‘ld)mrmftﬂtmdwsamﬂpla amyd nmoynpé@ieuddalpﬂlmis@tlba@x i Daigresamce gén
conpl table tion riod, the sol ) rrier
adhea st ) RPFENER e B AR LAl sl BB s

i's was I'ng unréact ed

anti gen, wdulcalaeym aeshveigohal Gotvaed'eshndividh dskg. sol uti on contai ning an
unknown quantlty of | abel ed 5 anti bod?/ (which functions _as a "reparter

nol ecul e") . Af tIB they'Tesstsn dssanciigpatisordifeqr Bt of a solution of labeled antibody to
the fluid sample followed by the addition of unlabeled antibody bound to a solid support

or carrier after a suitable incubation period is utilized. After a second incubation, the
20  solid phase is washed in conventional fashion to free it of the residue of the sample
being tested and the solution of unreacted labeled antibody. The determination of
labeled antibody associated with a solid support or carrier is then determined as in the
"simultaneous" and "forward" assays.
As mentioned above, the present invention also relates to pharmaceutical
25  compositions comprising recombinant animal virus vectors encoding the IREN protein,
which vector also encodes a virus surface protein capable of binding specific target cell
(e.g., cancer cells) surface proteins to direct the insertion of the IREN protein sequences
into the cells. Further pharmaceutical compositions of the invention comprises as the
active ingredient (a) an oligonucleotide sequence encoding an anti-sense sequence of the
30  IREN protein sequence, or (b) drugs that block the IREN protein- TRAF interaction.
Pharmaceutical compositions according to the present invention include a
sufficient amount of the active ingredient to achieve its intended purpose. In addition,

the pharmaceutical compositions may contain suitable pharmaceutically acceptable
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to permt the | abeled antibody to conplex with the antigen bound to the
solid support or carrier through the unlabeled antibody, the solid support
or carrier is washed a second tinme to renove the unreacted | abel ed

anti body. In another type of "sandw ch" assay, which may al so be useful
mjth t he antigens I 0 of the present invention, the so-called

"sinul taneous” and "reverse" assays are used. A  sinultaneous assa¥
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present invention al'so relateS to pharnaceut! conposi tions
conpri si ngothacOGEDBIER! hanoloas (Wangsetvalct 11%; exloadiing alhel 99UENther plesem,
whi ch vect.or al so encodes virus surface i

t el bl bi ndj
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I nsertion rﬁkqm%okd?ﬁma{t Qb &L 1ﬁt&ﬂHﬁBfé%ED3/T@E’ & @nsc(elgls %xgé@'{]otﬁ%?e found

phar maceut 1 cal conpositions of I nvention c rs active

i ngredi entto(l@ve an @hibdonueffertdndtheSRMUVENGE @P&@edshgl MAGHI - FENFECHeRUeNce
of the 30 I REN protein sequence, or (b) drugs that block the IREhlgfoteln-
TRAF ilat erraelerdps: thﬁhéferra]éétfﬂ%dilto d&%‘ﬂfoé?ﬁtﬂil dﬂ@caeedeFﬁﬁAP@ltﬁ@ pr&gent

| nvention dﬁﬁﬁéslé%‘ﬁ o%suél’f’n Bé{é)?)? soﬁ{H?x‘é’} chflsn ira ﬁ%@ al rﬂ&fh‘éiﬂfs&“éf dPuRchi eve

its intended purpose. 1 on, T cal nposi ti ons may
cont ai n s uietfairbectpimr smastt FasaAP@ lac am;bt ?EblIFemediated arcytoeasxsclqo mthie s iwide
exci pi ent itate processi

and auxi | ch f ng of e activ
conpoundssl?eﬁﬁrﬁgeﬁl?’ébaisg{‘&gﬁsls e ‘6 Fl e & C?ﬁéﬁ%@%ﬁ?"%‘&?@yﬁf’amﬁ i ch
can Stab'dth@repreﬂé&fés BE @RACEDRACE hRfilyasiuld SRk RRiduPirkyEnSHRIRCS the need
t hereof as are wel
20  function of the active MACH isoforms.
In accordance with the present invention there have also been isolated
analogs/muteins of the TRAF2-binding protein IREN. Some of these IREN

analogs/muteins (see above and see Examples below), such as deletion muteins of IREN

modulate NF-xB activation. Hence, as noted above, the IREN proteins or possible

25  isoforms may have varying effects in different tissues as regards their interaction with

TRAF proteins and their influence thereby on the activity of the TRAF proteins, or
intracellular signaling mediated by the TRAF proteins.

It is also possible that some of the possible IREN isoforms serve other functions.

For example, IREN or some IREN analogs, or isoforms may also act as docking sites for

30  molecules that are involved in other, non-cytotoxic effects of, for example, Fas/APO1

and TNF receptors via interaction with TRAF2 or even independently of TRAF2.
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known to those of skill in the art. 5 The IREN protein and its isoforns or

i sotypes are suspected to be expressed in different tissues at markedly
different |levels and apparently also with different patterns of isotypesin
an anal ogous fashion to the expression of various other proteins involved
in the intracellular signaling pathways as indicated in the above |isted
co-owned co-pending patent applications. These differences may possibly

contribute to tHuelo the yrigue 8 of KayABOUmad TOVF resepforssie qawse ¢rdl death,

Fas/ APQOL- | i f I Wang
tal . 1063 B M0y GF e niEasBRE R rigBhi ther it iatma AL RGeS "0,
shown (i n dbeeraddhigvia theﬁnmmaobfptaémtecqnpﬂsl ccoatd bm$>)1rttchhﬂrly ddistttiowsabathes t hat
contain inconplete CEP%/ICE reg |onsd(§ ‘Rﬁ e found o0 have an

i nhi bi t or yoTéHERt Inggeq @tha%&cpsﬁil‘te;ﬂnéf ¢ 61‘3%5(%‘?‘@ TSP R

mol eculses; sHbAfkto %Bﬁ'trl%h@% gg l%ﬁ?f’éstg@@l{srbf'\ﬁm’ﬁst Hi@@as@é’ (r&asdifPHgzand
p55-R  Expression of suc | nhibitory isoforns in cells my consil tute a
mechani sm MégatrehidiGalsteirs 995 pldengidying theagwiassies Faat /par@ipate md tHENfgnabidg at ed

cytotoxicit The wi de heter.o eit r.eatl

o toean! st vigl S et SR TGS, by Do P Ut 18 86 PRy R BREAILY

fam |y, shoulddiaédt aewathpapéutUrpréachéd. ner bieni g thef suspetednforaat rada off the
active MACH i soforns. I n_accordance with the esent i nvention there have

al so been TROF areiginsanal HRAFhand hsaceothe; HATRHHN gniseacHen pp stadulptipmed.  Sone

of . th e I.REN,, anal ogs/.muteins_ (s abov nd 1888 ch as
del et i g) nﬁf éﬁBn%Ctlg?tlcghgﬁee%Bﬂﬁtngﬁ R@g%lg ?v%ﬁlg rug%ﬁgémpglgaﬁ% € tggabove
the I REN pl‘IQAPQﬁ?rREN RRSEERINE when | ﬁoif OfdthredBt% Rav %el‘i’sa _IQU ﬂﬁhlﬁftfn%CW 3L
different tissues as regards their interaction with F proteins and

t hei r i nf lasgmateon) hardebynverselyhavteotii v$ dysiofl tohmeSERAFcgisothyi ehangament of
intracel | ul‘gr Si (t:mall ng nedi ated by the TRAF proteins. It is also possible
that some OF- ‘%té‘g‘i)bl e | REN i sof ornms serve other functions. For
exanpl e. | REN Of nl Bg%t?d}ﬁélg’(géoncg{ns Ep?@t@f?i@ 56 ot ey ll%!ﬂ?d% WiGkh 8% siaakd N9
sites for 30 es that are invo in other, non-cytotoxic effects
of, fdb extaerﬂREN E@@M thenid vaionr amiemembs m@@latc/nmdm thenastivith SfRAE2 or
even i nde t g ? 81 8 a%i)he uni gg ty Oﬁfi ﬁ [ APOL and
TNF recept PrcS’ ¢l 8“2:8‘]0 et TR R D AN PUEEY hb*o ‘?dﬁ T Pragucel RY 7Y
receptors dfahé hbd@ahierfioRed nictifodbEF staxaaibRY thRed Ml b @Solated@ Befufet ONfew N t he
function of these receptors could be particul arIIXEdeI eterious to the

ligands, including proteins, capable of bmdmg to the IREN proteins of the invention

(such new proteins/ligands excluding the known TRAF2 and TRAF1).

20 As detailed above, such new IREN protein-binding proteins/ligands, e.g.

IREN-binding proteins, may serve as, for example, inhibitors or enhancers of
IREN-mediated activity or the activity mediated by the, for example, TRAF2-IREN
interaction, and as such will have important roles in various pathological and other
situations as detailed above. Another function of such IREN protein-binding
25  proteins/ligands would be to serve as specific agents for the purification of the IREN
proteins by, for example, affinity chromatography, these new binding proteins/ligands
being attached to the suitable chromatography matrices to form the solid or affinity
support/matrix through which a solution, extract or the like, containing e.g. IREN, will
be passed and in this way to facilitate the purification thereof. Such methods of affinity

30  chromatography are now well known and generally standard procedures of the art.
Likewise, all of the above mentioned IREN proteins, analogs, fragments,

isoforms and derivatives of the present invention may be used to purify by affinity
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organi sm Indeed, both excessive and deficient functioning of these
receptors have been 5 shown to contribute to pathol ogi cal manifestations of
various di seases (Vassalli, 1992; Nagata and CGol stein, 1995). Identifying
the nol ecul es that participate in the signaling activity of the receptors,
and finding ways to nodul ate the activity of these nolecules, could direct
new t herapeutic approaches. In view of the suspected inportant role of

TRAF pr ot eichromagogiaphyRhe Y asipe ﬁBﬁ(EeprpF?enSﬂQAthERm bwﬂrergarcwmpl? AREN,

nodul ati on F Lvat | i r 1] YA

design dr uéllgé ?%ag?ég ngxr}%lg%fl%c?euﬁhmes Ofﬁ%gﬁg-@ 9 %E#p:le%'tﬂ giraoéN t“.l%‘ﬂ% Stgﬁ@(%rttfl?s

desi red t affuity clee@nhhtdgfably pinfifidativh 0§ TRBFEB acti vati on), and conversely,
when it is desired to preserve cells (by enhancenent of NF-KB activation).
The present invention also concerns proteins or other |igands which can
bind tg 15 therd.RENBLALGIRBWHe deliGiteld S HorOfetaiMth fh'@%l?(hyingﬂghuliﬂ{iﬁ{lg’em ate
the activity of the [|REN proteins. Such proteins or |i1gands may be
screened, cxsopks eod tedicprophnyag digwimgy. of t he above nentioned net hods. For
exanple, there may be isolated a nunber of new |I|igands, including

protei ns, capalitshoofd d1s06k mged that the pkddelips of:ei ns of the invention (such
new proteins/li I(%ands excl udi ng the known TRAF2 and TRAFl%. 20..As detail ed
above, such AuvhyrENsereen and-Miorwbrg Prealeeiopidase gsmessionetegt;  (IREMUSEHdI ng

pr ot ei ns, \Y; . l,e, 1 nhihit . Qr rsqof .. -

Ren mod; Stoeaghy GefPolis et ST b BBl o CRRRRGET S i o
TRAF2-1DRENinding;e (iaf hisosymeandf te cytotdxivity; lanba@g Norpert amt seqatres analywes; i ous
pat hol ogi cal d other situations as detail ed above. Another .function of
such | REN aﬁr%@alﬂiaﬁ-%h%d?rﬁ@edfsespvssgépn@st| PE%‘HH@ FaaHlehdats begt deed dhecific

agent's f o, 4 \h&uWIbliEAfRs B9 MhObrebdif idvRENrs BY RESICRSE Biher fndfacKMFRIRaliad T 1 ni ty
chromat ography, these new binding proteins/ligands being attached to the
sui t abl e qhotoimataod patbiwaysrésee.i foe sxanplé,dBotdinhes adoll PePapd AT, iand Bpldin et al.
support/ i hr ough ich.a solution, extragt or the,like, ,coniaining
oo Ren ogpr Tosg el ot 0GB e oraee ergngiR bYEL: o
thereqf. SughicamddNes 1946 B, flilm9gey 1363 1001 06EBROYT AB2Y ad E2036W avielll dsnbwn and
general ly standard procedures of the art. Likew se, all of the_ above

nent i oned cPREMOpAiGEei s aprlicaden NeagREA(ES6/18a 1 br rccardingler i that fWles of

th . ti . i f i, ; 4 h
the bar: ouiscHHE o Q1 R sRBIiLHEEA; by BHEA(abpR¥authl W g peapfnOEger 2Py
anal ogs, fendgnemidatdemdt aufaeinthe détalléENpeasenak proptdsedrat owjcemey. be used for
t he

20 EXAMPLES

Materials and Methods
i) cDNA libraries
a) B-cell cDNA library

25 Oligo dT primed library constructed from human B cells was used (Durfee et al.,
1993). The ¢cDNAs of the library were inserted into the Xhol site of the pACT based
vector pSE1107 in fusion with GAL4 activation domain.

b) Agt10 testis cDNA library
A cDNA library from human testis was used. The library is a random

30  hexanucleotide primed library with an avarage insert size of 200 to 400 bp.

50



affinity chromatography purification of TRAF2. 5 The invention will now be
described in nore detail in the followng non-limting exanples and the
acconpanyi ng drawi ngs: It should al so be noted that the procedures of: i)

t wo- hybrid screen and two-hybrid (3-gal act osi dase expression test; (ii)

i nduced expression, netabolic |abeling and i mmunoprecipitation of

proteins; (iii) in vitro 10 binding; (iv) assessnent of the cytotoxicity,
and (v) hbﬂﬂﬂ@ﬂﬁuﬁﬂﬂﬂSequence anal yses, as well as other procedures used in
the follow ng BRaples, Qt%}’n% @&?%sgcﬁaéhhﬁdsdaﬂls fIBF ERh TR dfald Qs by the
present inventors 1n resp ntracellular signaling protéins and
pat hways (I3ER, stfairr thaxazﬁph&d iBaheliwo Bfbral screch 98 SF Y28 Sirainathat Bad whied iet al .
1996). These procedures also a @ﬁear in detail in the co-owned co- pendlng

| srael 15 thpB-ealagiosidasaigssays. 1B@n sirains #4987, the aexatphic) pagers tph9nd lewg
120367 sas ﬁ@ﬂ byht%%?ebf};?st sgrgfns%ﬁﬁ%@ }&9 nP gﬁlﬂ?ﬁ%}nﬁﬁlh dNn 146 ggg ﬁ%ﬁ! atglz ﬁ 3') :

Accordlngly sclosur se pub |cat|ons
appl i cati cind laucénd, nolessihely hxertemnformed beh plasmiid taretiyg drdvidd-typeastsicms of ar as

the detail ed experi a ocedures are concerned. 20 EXAMPLES terials
and Met hodgese 3"*“&%)!(&@5%@&%5 By 0 YERYt SBNR $ATR dF§Oy “tﬂt‘?tﬁ’é‘s d“FNB?‘Frred

library cangthdgd 6ATS0YEENEEN- ﬁZCa%ngﬁl8‘0@8%1@(@&&1@”‘55&@&1%&1%?' 1993). The
eDNAs of the library were inserted into the Xhol site of ACT based

vector pSE1l 107H¥S26uaidddF vd sthmmm thet las/ réponted ontieir. gengvtypesgnm OF¥é26i s

" andort 30 HEACHRTR b e Yt BT Y Bl AT sl HRALHPTE st 5 200

to 400 bp.copfesidfithe'€adts $1 haelr RSnsENSusyRGEncs tadt NBe WA tpaﬁdma@f theYGSt rai ns
for transformati on and screenlng HF7c strain that was used in the two

hybri d scrréemoana@iu%iz@ laeZ-dpath (el WS angeldieiGAL4 hé-merg areaeerasrigade
assays. 0[{19 A]fcﬁ'trgr?scﬁﬁﬁ&%{al LRV AL 8<Bhbﬁ? ggz{ﬁ{éeﬁntéaﬁ esAR¢ 111@3‘%?%03%98”9' y

t hese yeas ralns ca row i n-mninma ' edi um
tryptophaﬂhmﬁhdthUASnmdtMﬂTA§A4kh@mq@ﬁ@ALﬂ@nﬁﬁmbned by a plasm d carrying
t he mﬂ%d-type ver si ons of
iii) Cloning of human TRAF2
The human TRAF2 was cloned by PCR from an HL60 cDNA library (for
TRAF2 sequence and other details see Rothe et al., 1994; Rothe et al., 1995a; Cheng et
al., 1996; Hsu et al., 1996; and Wallach, 1996). The primers used were: a) 30-mer
20 forward primer CAGGATCCTCATGGCTGCAGCTAGCGTGAC (SEQ ID NO:1)

corresponding to the coding sequence of hTRAF2 starting from the codon for the first

Methionine (underlined) and including a linker with BamHI site. b) 32-mer reverse
primer GGTCGACTTAGAGCCCTGTCAGGTCCACAATG (SEQ ID NO:2) that
includes hTRAF2 gene stop codon (underlined) and a Sall restriction site in its linker.

25  PCR program comprised of an initial denaturation step 2 min. at 94°C followed by 30
cycles of 1 min. at 94°C, 1 min. at 64°C, 1 min. and 40 sec. at 72°C. The amplified
human TRAF2 was then inserted into the BamHI - Sall sites of pGBT9 vector in
conjunction with GAL 4 DNA Binding domain.

30 iv) Two hybrid screen of B-cell library

The two hybrid screen is a technique (see details in above mentioned

publications and patent applications) used in order to identify factors that are associated

51



t hese genes (TRP1, LEU2). The two yeast strains carry deletion nutations in
their GAL4 and GAL80 genes (gal 4-542 and gal 80-538 nut ati ons,
respectively). SFY526 and HF7c stains carry the lacZ reporter in their
genotypes; in SFY526 10 strain fused to the UAS and the TATA portion of
GAL | pronoter, and in HF7c three copies of the GAL4 17-nmer consensus
sequence and the TATA portion of the CYC | pronoter are fused to |acZ
Both GAL1 Wath aparticplar malegulezhaisercappar b@bogrsmwr@%m myentygy hRAF2 that
transcri ptigna tvyator. {td F t a1 i [

reporter f\fj)a'(sge}éllOft:?%dt {irﬁ&é tﬁégegtﬁﬁ%%f%%% A egogrzsfltk%nﬁag%' an%ﬁgi p\rg%rr%(?g)r(ﬁl&%di i)

Cl oni ng of topetiran WifRARR: FbreedredmiBaceTRAPN Avalibretyo e dhéyydr@RstraionHdc.HIBO cDNA

i brar f RAF ence and ot her .det ai | e ot et.al., . 1994:
Rotha ot ofCR-cleea TRAMIGIS S A0GnBIATE aB R R 8 BATY DuBbindivg dgpbi.,
1996) . sThe I iH¥eESedhe @ DMA Elibrady J@s MBEed2f) ki @I BERVIEDBn domain in the

CAGGATCCTCATGGCTGCAGCTAGCGIGAC (SEQ ID NG 1 corresponding to the coding
sequence ofSERANRcter. dihieiregprier geme imeHEduiwas H3 fused 1@ thstupsivgann petivatiag

(underlined) and A ugi i nker with. BanHl_ sit.e, 7 [ e

b o Gor R AR Gl B RoH A BRD e hefe O el TRt BB rnr
gene stop soaaar.( Tndeblhagd)thancomaifed [botle OB T and SE1€07 npladnsidb iwdeer . 25
PCR program conprised of an initjal denaturati ?n _stefmaZ mn, at 94C

fol | owed bielested fey gropgh op plates witheyt togtgphan gnd, leugineglica secopd step 01ty sec.
at 72Gy Th VIR, o rt:ed.d-At h = Sal |
Si tesq(g)f p%%q%n&/lgg}% %?prf% con}qﬁﬁgﬁ I\S‘ﬁél\}\% ﬂ(ﬁﬁf‘g‘&éﬁ&cﬁ &ﬁedlg?r%ﬁil érﬁ’gﬁlc?loal%ae%érkﬁre% V)
Two hybr i dactivateé rGAL1-BISE| Werkigickad yupTfremt pletehylovdid ofdrypeophas, kucieeanil que
(see det ai

|.s.i.n abpve nention ubli.cati and patent applications) used
in order tyst B‘E?‘?d? nfaérb“?ioiosmﬁﬂ%f?%é'?oér'%i@?@t ed 51 with a particul ar

nol ecul e that serves as a "bait". In the present invention TRAF2 that was
cloned into the vector pGBT9, served as the bait. TRAF2 was co-expressed
t oget her witfrgalaetosidaseassay B-cel | cDNA |ibrary in the yeast strain HF7c.

The PCR-cl oned, TRAF2 was a,reconbinant sion wth the .CAL - bi ndi ng
donai nl%? and t heOSiReeionss pb%ﬁ&upilﬁ iR &%@rm&?nt‘%ﬁ? ﬁﬁb}@&gﬁto% \98qu on
domai n i n ddielopRekiliediGin SFELINGT yeadiNlls eRAbIRg ORARCch Mablréforiéesmbth®3 (fodsed to
t he upstream activating _ o o .
details see above mentioned publications and patent applications). In brief,
transformants were allowed to grow at 30°C for 2-4 days until reaching about 2 mm in
diameter, then were transferred onto Whatman filters. The filters went through a
20 freeze/thaw treatment in order to permeabilize the cells, then soaked in a buffer (16.1
mg/ml Na,HPO,7H,0; 5.5 mg/ml NaH,PO4H,0; 0.75 mg/ml KCIl; 0.75 mg/ml
MgS0O47H,0, pH=7) containing 0.33 mg/ml X-gal and 0.35 mM B-mercaptoethanol.
Colonies were monitored for development of blue color which is an indication for
induction of B-galactosidase.

25
vi) Expression of cloned cDNAs

Two kinds of expression vectors were constructed:
a) A pUHDI10-3 based vectors containing the open reading frame (ORF) of IREN in
fusion with the Hemaglutinin (HA) epitope.
30 b) A pUHDI0-3 based vector into which FLAG octapeptide sequence was introduced
just in front of cloned TRAF2, hereby named FLAG/B6/TRAF?2.
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sequence (UAS) of the GAL1 pronoter which is responsive to GAL4
transcriptional activator. Trans formants that contained both pGBT9 and
pSE1107 plasm ds were selected for growmh on plates wthout tryptophan and
| eucine. In a second step positive 10 cl ones which expressed two hybrid
proteins that interact with each other, and therefore activated GAL1l-H S3,
were picked up fromplates devoid of t p ophan, |eucine and histidine and
cont ai ned 50 Vi Bheagangiseats gerdeiningsm) O m%gpaﬁg@e%ggwhqﬁt%ér tive

Geval opnent sat- PR HLE PR Bl ﬁssgg?}ovéﬁﬁtﬁ%’%%ﬁ%gchp e e

manual (f oalondefracotsansfeeted b ot ﬁEAﬂ/BﬁHd{Aim)lum@t |smmdardndalpmtrep]nosphate

appl i cati ons rief, tran rrant al | awe row at 30 or 2-4
Gops tnt | Tmeba Hitsghog S for DA rRRLPE GRS i o Bl AR5t o

Wat many fifhpES;y ) The filters went through a 20 freeze/thaw treat ment in
order to perneabilize the cells, then soaked in a buffer (16.1 ng/mn
Na2HPO4 7H20, 5.5 nmg/ M NaH2PO4H20; 0.75 ng/m KCI; 0.75 mg/m MgSO4 7H20,

pH=7) contvai:g' ngf 0ﬁ833 g/m X-gal and 0.35 mM p-ner capt oet hanol. Col oni es
wer e nonit pment of blue color which is an indication for

i nduction of P-ggliedlyosildasansfeGed icgllEnpreehaeedoby olashiag thidblAincbwaitki nds
of expression vectors were constructed: a) A pUHD1O-3 based vectors

cont ai ni ngcdlhBpand rréat!ipﬁgilmg amréOQORl:)ethactrOREhuﬁferr (& LYok HP PR KERBO,

Hemagl ut i nj e UHD 1 e FLAG
oct apelgbt i d%ﬁség‘%ﬁﬁ\g I%\ﬁ@ HW 85!.]16 Gehls Wtflgtaghfév (P%’?ﬁ“ &Ih %ﬁg%g%&nﬂer eby
named FLAGLB6SkRMNIAhabidg Thel @@tﬁtwaseéxsloe@m;atdmmmgamnw&mf atl IREDOOwE g
transfected into the HHTA1L clone of the HeLa cells (for these cells see

Gossen, M FandeBugifarase away, PO92) ofelucHerase anbiere(%or mdbatyentatyinse ol Swmh

FLAG B6/ T d rd aI ogph t
exanpl e, %%'% ﬁ?k$%© gllqz i’rt(5 8%1 mﬁ é}ﬂ&edfr q\,&usu%e?qn]k/g[)l:—ﬁﬁ/l
al.) vii) Jverglatreécﬁ@esoqawhewpat@@dbyeq'éém 100 3N of 00t AN DabLbiferi@l 25 imvested
by washing three tinmes wt
15  glycylglycine, 1 mM DTT were added to the reaction. Luciferase activity was
determined by readind light emission using a Lumitron luminometer set on 10 seconds

integration (see above publications and patent applications for additional details).

Example 1: Cloning of IREN and two hybrid test

20 A cDNA library prepared from B-cells was screened for proteins that associate

with TRAF2, using the two-hybrid technique as described in Materials and Methods

(iv). Only in transformants that expressed both TRAF2 and a protein capable of

interacting with it, the GAL4 DNA-binding domain and the transcriptional activation

domain were brought together. The result was the activation and expression of the

25  reporter gene, in this case HIS3 fused to the UAS and the TATA portion of the GALI
promoter.

The screen yielded approximately 2000 clones, which were able to grow on Trp-,

Leu-, His- 3AT plates. DNA prepared from 165 randomly selected positive clones

served for transient co-transfection of SFY526 yeast strain together with TRAF2 cloned

30 into pGBT9 vector. Assay for [-galactosidase activity was performed on the

transformed SFY526 yeast colonies as described in Materials and Methods (v). The blue
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cold PBS and resuspending in 400 Itl extraction buffer (0.1 M K2HPO4/ KH2PO4
10 pH=7.8; 1 mM DITT). Lysis of the cells was achieved by three tines
freezing in liquid nitrogen and thawi ng. Cell debris was renoved by
centrifugation (5 mn. at 10,000 x g). For the luciferase assay, 200 | of

| uci ferase buffer (25 mM glycyl glycine, 15 MM K2HPO4/ KH2PO4 pH=7.8, 15 nM
MSH, 4 mM EGTA, 2 mM ATP, | nmM DIT) were added to 50 | of the |ysate.
Subsequent loplor tigry deved¢ped. wasnavt indicador foriyaest colonien/thas cgnipiyeldNpangeding  mv
DTIT were adde ot reaction.. i e activity was determ ned by
readi nd |ijﬂ¥9%%v¥§¥§’e@gﬁﬁ%%gnﬂﬁﬂﬁﬁﬁgﬁ ‘um noneter set on 10 seconds

i ntegration (segimbpatelepubibh&atveendemifitdpitesicodgptliccadviebpsotéiorRENDbY i onal
details). Exanple 1. Coning of IREN and t brid test 20 A c l.i brary
pr epar ed ft?‘%‘ﬁﬂ?}-léyeﬁ_ol oK 35% BE‘FFéd‘nE(S‘P m_tSiP‘éfi ﬁ%iglst IHS&S%?QS‘Bé ealor st ﬂfTRAFZ,
using tshe fingeeRfive AdebRh&i8d Ava RS E! dIeAls adiBIEF kdwen ?Hﬁeih@,tmm (iv).

Only in transformants that expressed both TRAF2 and a protein capabl e of
i nt eracti nigselfithat i5 capableeofGali4asBitativigraad forndoghiomodimers,handt the igephiopaxivnal

activatio dommi.n re.brought together. The resul t he activation and
expr essi onnbeéaf TeE IO 958b%tﬁcggmare‘ioé?alp%w?rﬁis}s}ovg%oeglﬁfiltrg\?@ tised to the UAS and
t he TATA ti f th LL ter. Th .yi el ded. i mat el
5000 ¢l onbe. - whiREHPRE SBFES W JHBUT Gt i A PEGITE FeG iR ioSy S © Dua

prepared famsdPRr RRHRMMNcrRl BRl GebiBARt bAike AGIsAPRA in TabNaY IREN fchabsi ent
co-transfection of SFY526 yeast strain together with TRAF2 cloned 30 into

pGBTY Mectaly withisBRAF2rand SIRAF hend diddestebind to anx pnevas agumnthsr wédrreevanhe

transforned SFY526, yeast .col oni.es a escrd iy i al ds
(v). The OPEE S SPaSEE Sush 2y %%%%&%Cﬁ%?-?ﬁ%%%@%ﬁﬁf @‘Fqﬁ{g%s h@‘gl oni es
that cont addm£PdEheps9dhdp75 ANPreéeptdrs, MORT!, WP PNIId endtdinnt 4doj mds\200 TRAF2. 6

i ndependent clones were identified that encoded the novel protein IﬁEN by
their ability tl® adesie srrantopnibesewnenitbe TRAbanelgeute adicpagetackavith t he

color teStRpd o aditinhdl$oRARIS YErChBREDENGRER ot dotfhritRizAnE RS mER N

for known proteins; at 1s capable of s ssoci ati ng and

form ng hogads e SER AFH nddiuley apes idn1 theba desigentd RINGOSSH, comprasiag | ul ar
domai ns were shown to bind TRAF2. The positive clones were further anal ysed

in a bi ndithg Ripgdingecand theegine fingermyotifanbhey seognd cronsthust ringlpdesy ey ither wi t h
irrelevant halte) A% SPMAFD MR Rids' 225 BEY1T €846 the “TRAF-domain” as
well as an additional 42 amino acids. These two constructs were used as baits in two
hybrid tests. The results clearly show that IREN did not interact with the construct
20  comprising amino acids 1 to 224 of the TRAF2 molecule, they did however bind to the
C-terminal construct comprising the “TRAF domain” with the same efficiency as they
bound to the full length TRAF2 (Table II). Deletion analysis demonstrated that the
TRAF2 binding region in IREN and its isoforms is confined to the region between
amino acids 198 and 388 thereof (Table II).
25
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0 224 @&
notifs.

42 am no aci ds.

The second construct
part of TRAF2, am no acids 225 to 501,

wo addi ti onal

and Cyclin D
dormai n of the p55 and p75 TNF receptors,
nor A20.

and did not bind to any one of a nunber of

| REN di d not bind
MORT, NI K, N K
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constructs were nade.

15 part of the TRAF2 nol ecul e,
eati fardIREYY intepactieBs Rj ng fi nger and
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C-term nal
wel |

t wo hybr|d tests—The results r‘lDQI"l\I show that | RPEN did not—interact with
the construct 20 conpri siBait am no aC|ds 1 Poey224 of| t hetc¥ddied npl ecul e,
t hey di d however—bind+to—the—Ctermmal—econstruct—teonpr-stng—tihe "TRAF
domai n" with thelRAl® efficiency as t/eFN bound to |thetful | | ength TRAF2
(Table I'l). Delletion analysis denonstirated that thg TRAF2 binding region
in | REN and its’ﬂE@RD&gF js confined|IRENhe region (ketween ami no acids 198
and 388 thereof| (Table ? 25 54 Tahle 11 Yeast 2 lhybrid test for I REN
i nteractions Ba”&}ﬁahé Interaction TRAER | REN +++ [ TRAF2 225-501 | REN +++
RI NG 1-224 | REN _ f2 | REN1-197 Ulam n | REN1- 197~ TRAF2 | REN]198- 388 +++
Lami n | REN 198-{388 TRAF2 | REN398-541 [+1. | am n—}REN398-541 +/—JRAF2
| REN198- 541 +++H TRAKZ i n | REN198-541 TRAER;hGBEN | OB_++ |REN OB | REN | OB
++

Lamin IREN1-197 -

TRAF2 IREN 9g.388 -+

Lamin IREN19g8-388 -

TRAF2 IREN398.541 +/-

Lamin IREN39g8-541 +/-

TRAF2 IREN98-541 +++

Lamin IREN98.54] _

TRAF2 IREN 10B ++

IREN 10B IREN 10B ++

IREN 10B IREN -

Lamin IREN 10B -

Lamin IREN _

CycD IREN -

p75IC IREN -

55



IREN OB | REN Lamin TREN 10OB Lamn IREN CycD IREN p751C | REN 55 p55I1C
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The open reading frame of IREN ¢cDNA encodes a protein of 541 amino acid.

The ¢cDNA also contains a short 3'UTR as well as poly(A)(Fig. 3A and 3B).

The 5° domain of IREN open reading frame (ORF) was found to contain a

5  region which is homologous to one other known protein (ID: U73941, cloned in a

2-hybrid screen for Rap2 binding proteins (Janoueix-Lerosey I et al 1998) as well as to

additional unknown proteins found in the databases: two human gene (KIAA0871,
KIAA0842) and one C. Elegans gene (ID CAA21666).

The sequence of IREN was found to contain a peptide sequence [IDSLSL

10 326-331] which is also present within the 51 amino acid domain spanning amino acids

769 to 820 of NIK which is essential for IKK-1 binding to NIK in a 2-hybrid assay and

NF-kB activation by NIK overexpression (data not shown).

Example 2:

Further studies and functional characteristics of IREN

15 IREN ¢DNA fused to an HA epitope was expressed in the 293 human kidney

cell lines using a pcDNA3 based vector containing the ORF of IREN in fusion with the

Hemagglutinin (HA) epitope. IREN was then immunoprecipitated with anti HA
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Bi ol ogy, eds. Ausubel, F.Met al.). Cells were then grown for 24 hrs, in
Dul becco's Modified Eagle's Medium (DMEM plus 10% calf serum At the end
of the incubation 5 time, cells were |lysed in radioi mmune precipitation
buffer (10 MM Tris-HC, pH 7.5, 150 nM NaCl, 1% Noni dent P-40, 1%
deoxychol ate, 0.1% SDS, and 1 nM EDTA; | nil/ 5x105 cells), and the lysate
was precleared by incubation with irrel evant rabbit antiserum and, Protein

G Sephar os@nieadies. (eHameae ransfeigeawith the Wtﬂj‘?‘ dBSiON PERLFIBHSINGA SERAH S ed
by 1-hour gﬁ%?blé%ﬁg?& Iﬁ%B@% (I@IIefthq Stole xgulﬂ?le tﬁ@r{gﬁt Bick st oy M%C(lﬁ:ll‘ one 10

12CA5 (Fi el nonoc onal s. The expressed
proteins vigiolgyaedl yseobednF. M]eSE)S} PBAE gete thoh Igoaved firy24NBsst @r PuBleoto’si t h

anti I-1A y | REN t hus ar.s as..a_ band
of appr oxﬂﬂﬁ% g%léé‘%[%w%t“ﬂﬁ fg@%ﬂ Hei ﬁ&éfola é?rugh%rﬁﬁ(ﬁnggfﬁ\?dfl?@ﬁn%re
performed ysi Nt Rerd ?yB@d 1 fadi HRRRINB PPN pitatiBd HBRA(PEhIN MRLECI, pH 7.5,
co-transf'ected with t pcDNA3 vect or cont ai ni ngé 15 H'V LTR [ nked to the

| uci f er asel 0apht Ne€l, d&m@0n1®géPHQr 1% deoxpehotase, Q %@M bmdd BHLTA; 1
cont ai ni ng | REN 0 r th a pcDNA3 pl a containjn .. CDNA
encod: nlg tgrﬁlé %Xdpf;gw%} ‘Efrétteei)ﬁ%t\ém W?@Kprfde?rﬁflsmp S Wl’gt’ 1|§§e{e§g% rﬁgﬁ”t
del'etion d;f?nl1sé}|gﬁ@nd'\!’1l&el}§'(f@§ﬁlag@sfe'&h@@@%ﬁl?ﬁ& S)\fvecMﬂ( 1 ki tekipif@dtibn

t erm nal etiton mutant of TREN (IREN| -197 an" N-term nal del etion

nut ant of W&RENrfohRENbYL 9Goddihuiionaansd emnqmﬂtsvm“shdry@ae wgihngtisH At(elodar d
cal ci um phosphat e net hod {‘I\/Et hod in, for exanp Current Protocols in
Al

Mol ecullar B oéficldeds et Alis iB&S), menqglosal &Ptl?"da‘és E@s%’fﬂrﬁgéﬁd PFPEIRE WBBve
Materi al aaplglry@ﬁ Q&)Qﬁ SDYLPAGE! QI ﬁﬂl’oWearPJ hoediAnBiv mhwﬁlm@ ahﬂ%cﬁeg Fpknown

substrate enzymatic activit Regni er CH, 997), human | REN
was found proteef dricodezintyl H{El‘hdmsapwﬁrsr@akﬁiﬁdloﬁamaxmrealtdlgG@tlstet erm ned by the
| uci ferase assay (see Fig. 10). Co-transfection of a Ctermnal deletion

mut ant of NEMO (GANEMOIRIPN nRfectodi NE-dB 30Rativhividie ipsris@drdsat the abpodtet 0
bl ock enzymatic activity of |1KKs (Rothwarf et al. 1998], was found to

i nhi bit NFeKRB absaludd EBNA Rell ware ¢ackansieeged: vy §h@@€DHA3( YeCipr coppaining The

20 VY. QAN 854y DY, RN 08kl OicRE AP LT M 3 poERE D1 e

to that uce CO- expr ession of was not
abl e to fulidned mtaﬁhﬁlhg dREN\EDKR\ ialutec el vivh haﬁi‘ﬂ)mel ﬂlh@ﬁhld(dangnmﬂl@)the Unli ke
CANEMO, cotransfection of a kinase- deficient mutant of NLK r;iru

cDNA encoding the following proteins: IKK-1, full length NEMO, C-ter 1na1 letion

of NEMO, NIK, kinase deficient mutant of NIK (NIKmut), a C terminal deletion mutant

of IREN (IREN_;¢7) or an N-terminal deletion mutant of IREN (IREN9g.541).

20 Transfection was done using a standard calcium-phosphate method (Method in,
for example, Current Protocols in Molecular Biology, eds. Ausubel, F.M et al.) as

described in the above Material and methods (vii).

In co-transfection with murine IKK-1, a known substrate for NIK enzymatic
activity (Regnier CH, et al 1997), human IREN was found to efficiently induce NF-xB

25  in 293 cells as determined by the luciferase assay (see Fig. 10).

Co-transfection of a C-terminal deletion mutant of NEMO (CANEMO amino
acids 1-309) which is reportedly able to block enzymatic activity of IKKs (Rothwarf
DM, et al. 1998], was found to inhibit NF-kB induced by IREN and IKKI1

co-transfection (Fig. 10).
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5 am no aci ds (see co-pendi ng co-owned Patent Application WD 97/37016,
Malinin et al. 1996) was not able to bl ock NF-kB i nduction by
cotransfection of IREN and IKKI (Fig. 10). IREN co-expressed at a 2:1 fold
ratio with NIK DNA effectively potentiates induction of NF-KB.
Co-expression of full-size NEMO with NI K bl ocks NF-KB i nduced 10 by the

|latter. This inhibition could be reversed g expression of IREN (Fig. 10).

As it was shown Har a¢tezrlty( sbNIesBpanarerdy byo [N eandrdKErt cagsignsieetiano vamo
97/ 37016, Nalin 1996) Nl Kout ef f e ed by
CD | 20a overt )%foa }EGSt'gI %1 m‘l'jﬁced l))y F?‘géPre\S/\%(’sn no uw?‘?éﬁﬁggc{\:&:@ggr egg}lﬂgn of
I REN (Fi 9. wdiot abRKE PurtiRe BbBAtaté NE- D RERNGY IREN aflalieK | e/id. 1®. t he .
suggestion that IREN acts 15 within the NF-'KB signal I i ng pat hway, acting

downstream to %}ﬁnﬁb%%ﬁﬁﬁ/}(ﬁ el\ﬁﬁahﬁactpﬁﬁ\glﬁﬂ elcféﬁme{l ?198% QHQ‘S‘NPI%HBPU' at or

of the interactio ween ore esl zed
t hat sdme arinetacids (seuicapendihg kRMWnet Platent Applidagive WWQUVB?tOhé Mliabjmialet 1. ow

from N K kjpase to the NEMO-| K | ex. . The C term nal t ant

| RENL. 107 Hi%) Wt nei-aple %E&P‘%‘fﬁ“ﬁé‘% igRUGGoR by Fatiarteayen I%Jég’ gt[k%ﬁ( ¥ (data
not shown)pHowever an N-term nal deletion mutant of IREN (I RENAN;

| REN198- 541) prof oundly inhibited NIK-induced NF-KB, to the extent

conparable to jhaf Of ex@?s\@d(&f 192.11R)d ﬁ%ﬁg%a\kﬁ? ﬂfhﬂ%?ec%él?%o@éltlgt%g T

cells (2x106) were tran ecte W't h encodi ng nurine [KKI)

al one or inpdeamaiofaH-eB. @b-thpeeNiof ﬂan%ozeélmrem):@dh NIKt HecNEOk Brindweked) or
pcl-11S-1REN (encoding H s tagged-|IREN), or pcH S-| RENANl&chI S-1 REN
198- 540 elm&mlwgeramssnhlh@gwomdt@ reversed Belespressiomot BREN dFig REN ATt act s

P sad 158 shoflfiahlel s & helliROSh MERBLER ABRiARH Sy dBTRI0R MBS
NaCl, 10% @tlavqepej NI M df-fEIﬁvel;ZBld@M N@&B)n@lhy&mp@mgw@\teeexpz&sm PNPP, 1
n1\/INa3VaO4 1 mMINaF, 1 MM Na-Metabisulfite, mM Bezam di ne, 1 niM DITT,

Conpl et e"effacowanael ajtater by corespresgoe AF IRE (hig. ]@él | debris was then renoved
by centrifugation. Follow ng addition of Nal to 5 up to 250 mM proteins
ver e i munopr ecTakien dogethenithdhabaveoshtoreld date leaditade amgm@m tb%t IRE&% Aeid

thor Oul%hl yw{tgmw%s %P%Bbg{ga 1ng Opnalttk?vl\/z?)fl, n%tmg Sdo%vnts)tlgggme rto \%lt[{' but upstream to
NEMO and IKK 1 and could be a modulator of the interaction between NIK and IKK-1.
[t was therefore hypothesized that some deletion mutant of IREN might interfere

with the signal flow from NIK kinase to the NEMO-IKK complex. The C terminal
deletion mutant IREN{_j97 did not have any effect on NIK-induced NF-kB activation

20  (data not shown). However an N-terminal deletion mutant of IREN (IRENAN;
IREN|9g.541) profoundly inhibited NIK-induced NF-kB, to the extent comparable to
that of NEMO (Fig. 10).

Example 3: Kinase Assay

25 293-T cells (2x106) were transfected with pcFLAG CHUK (encoding murine
IKK1) alone or in combination with peNIK, pc20.4 (encoding the NEMO protein) or
pcHIS-IREN (encoding His tagged-IREN), or pcHIS-IRENAN (pcHIS-IREN 954
encoding a His tagged N terminal deletion mutant of IREN that acts as a dominant

negative). 24 h post transfection cells were harvested, lysed in lysis buffer containing

30 1% NP-40, 50 mM Hepes pH-7.5, 100 mM NaCl, 10% glycerol, ImM EDTA, 20 mM
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NP-40 and 250 mM NaCl, and eluted with 30 pl wash buffer containing 1 ng/m
FLAG peptide. Aliquots of the eluates were used for an in-vitro kinase
reactions with E. coli produced GST-1KB as substrate, in the presence of
32P-gamma ATP in kinase buffer 10 containing 50 mM (3-gl ycerophosphate, 2
mM DTT, 20 mM MgC12 1 nmM Na3 Va04, 1 nM EDTA /EGTA. The reactions were
separ ated by SDS- PAGE and 8hosphor | ation of proteins was detected after
exposur e t d-yyrergphasphate, AZ0c aiYlr GINPPandumMoNgsVeO8i nl i mMt ek} y§atMuwas
det er mi ned - bl o i 1. RL irba oA F ~del etion
mut ant of I%M@g&?%ﬁ’n %%W%?alg@%’g‘o%cﬁggﬁ?t 1§XW85€?§ gké)tt%g?é@ﬁklé&gnd to
bl ock | KK-Bozaiihgerty in the kinase assay when |REN and [|KK-1 were

coexpressed with NEMO, Overexpression of [KKI, and NEMO, t. not. of | KKI
al one, induces $ehders wasnthew repeyed; Ry cey “tﬁgﬂﬂon( ggﬂ%‘g@gs@ga&&wwf Nacr'to

aut ophasphgy yhabip %I@i?%r@béjrﬁh%@"%ﬂrhﬁabg&@i hted EwfiR! moRbQEM eshtCIT-AdGappaB
fusi on protein). Coexpression of IREN 198-54, with | KK1L 20 and NEMO results
in a signiditibadies,deashed ghorongldy t invvashigrbyffer] ¢gontaininigolysis divfter twitly Ot ke | KK1

and NEMO r essi | evel . Full 'size. di d. not.. have .such an, effe (Fig.
e N BRI B s i St SRSt tined RDaR IS, (e Ok
25 I'n ordepeptide] AR ¥f BBldles\aEre aRE® f&fanl iRENro &irdba gectoMAwlth I @bl

derived from the abovenentioned MCF7 cell |line was screened with the first

600bp of |fEduad GHT-ObR .as Bubstiang épelnd prebenck of &9 Pvganena dditt inf kipasewhiftn
appeared to be two different wvariants of |REN. These two clones are

i dent i @al  ¢antaimes| S0 myHEiglycerophesphate; 2 guMypT i mivaYieCladh oM AR Y&l ng
t the 3-pri d. Thi i t aj donai n. 30, -.

T R UL 8 I ERCHIECS TRV T

I nteracti oge prg%mg'voe)s &m{ed'ﬁeﬁkﬁfb&%&;{gg(- :ay HPHEAS 'cgl'ﬁgé)l(! ARSI PedtEiRSn

i ncl udi ng P13-ki nase. In clone ~clone E the domain is flanked by
two short thddysaieomds detegiornd by Westereblioowithaoti dbvirisantdwdyt o t hese regions is

different in the t clones, ' For a co ri of the.two .splice variants
to | REN see Fi gfh%meaiid&hﬁions@&f?@ﬂ%?m Wﬁ%e%og%rtf’n%a L#R’a( U he
begi nning Qdoatitie nfEAGURNER td!BlokR IKIRE | factisity AT GheMkinasKagak vIRAUIREN Jand

i ndi cated these sequences were identical in 5 IREN and in IREN-I OB and
| REN- E i sofkdxrisvergrecxpeagsednividh NERMR2 bi nding i s mapped to | REN 198- 388,

which is identi 69&6‘(}96&[& of IKK1 and NEMO, but not of IKK1 alone, induces robust
kinase activity of IKK1 (as assessed by autophosphorylation and by phosphorylation of

E.coli produced GST-lkappaB fusion protein). Coexpression of IREN j9g.54; with IKK1

20  and NEMO results in a significant decrease in activity (Fig. 11) without affecting the

IKK1 and NEMO expression level. Full size IREN did not have such an effect (Fig. 11,

middle lane).

Example 4: Cloning and sequencing of IREN-10B and IREN-E

25 In order to identify splice variants of IREN, a phage cDNA library derived from
the abovementioned MCF7 cell line was screened with the first 600bp of IREN as
probe. Two independent clones were identified which appeared to be two different
variants of IREN. These two clones are identical to IREN in their first 5° 1595 bp and
have additional coding sequences at the 3-prime end. This region contains a PX domain

30 - a conservative domain of unknown function (presumably a protein-protein interaction
domain) that is also found in some signalling molecules, including PI3-kinase. In clone

10B and clone E the PX domain is flanked by two short identical regions. The region
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three splice isofornms showmn (Fig. 9). Accordingly, IREN 1OB also interacted
with TRAF2 in the two-hybrid assay. Although no self-association of | REN
was observed, |IREN OB did self-associate in the two-hybrid test, whereas,
it did not interact with 10 IREN (Table I1). A deletion nutant of | REN 10B
| acki ng the PX domain, but including a coiled coil notiv not present in

| REN, was al so able to self associate. This indicates that this coiled

coi | donai rowasiressptondieds regipns isskifgrentrin drealeva donast Forrepempagson alsthefyep| e 5:
Proteins interactin i I REN 19B and IREN A B cell library was screened
with | REN I “ﬁgFﬁagfﬁzﬁggﬁg?%%ﬁg'hybrid system as described above to

identify additignal . proteins.interacti.n 1 I oB. .Thr suc
proteins were i%%ﬂ“%?gsé’qi‘%fngi ‘?ﬁ?@"r g’@f lg% Iﬁ#gﬁaﬁﬁtﬁghagl%lgg iof glc?aﬁe%e Wt h

| REN | OB:uplio thB€irsfUA TGSWHI Riokzalobedubfoed didiiddthRSS SddbivceP k€ idenilcd] A’S0,
CLAPM ; gene 20 bank accession nunbers U36188), which interacted strongly

wi t h | REN IRGB amstin [BENy 1 0Bvend IRENyE iRofpREN.  2) The FBI or Ani da gene, which
interacted strongly and specifically both with IREN IOB as well as with
| REN. Thi s genellwasgioniof TRARR binding isf inapbed o BRENqepeps: evhiahsie dflentienl imall E2A

i L dhood pre-B | eukenia cells (Branhjl t,at . ERE
(3 25 say< 96 Mgy SHOTURier Qo et uERIRER Tala® ieBHET R o,

over expr eSERAR? it thd Swo-h@sal hszed Althdupl nouel feigsoctanidni o IREMN Waedbsarvaricl ear
transl ocation of a neuron specific inmediate early gene called Are (Irie

et al, J. IBE)N 10Bydighsolfsssocmtm theetyp-bybpigsigst, whereppelt Arhroyataact, it p

i nteragte }%]ﬁ.f wWth IREN | OB, but only very weakly with IREN. This
gene ?@ hidig ye%%lr%lll)wous to the DNA binding protein 30 Translin and may

be involved in pu rl | i i ! d : : t

401, 109 - 112,}9?%@?‘.‘ ‘%‘8&?}#‘"\5}?@@0 Omﬂ%g{ngg% P&‘g@%&ﬁhllg‘lﬁ%‘ilﬁﬁgfﬁ‘?s
strongly aduil mpeenbdi pratdny iMREN] Wes alabable tprelf @assosiatd. RRN idicateh tisat altiso be
active in controlling trafficking of signal proteins, e.g. TRAF-2. 5
Exanpl e 6:CoRlRERP dpmainripragpynsithe By self nterettong! IRENGEMR-i fi ed ki nase that
phosphoryl ates I REN 10B IREN |1 OB as well as IREN, fused to N-termnal 6-H s
tag were expressed in 293T cells by transient transfection. The proteins
wer e puri f Exanglé Shduoteimfingracting with IREN 10B and IREN

A B cell library was screened with IREN 10B using the yeast two hybrid system

as described above to identify additional proteins interacting with IREN 10B. Three
such proteins were identified that interacted strongly and specifically with IREN 10B:
1) The mu 1 subunit of the clathrin assembly protein 2 (AP50, CLAPMI; gene
20  bank accession numbers U36188), which interacted strongly with IREN 10B, but only
weakly with IREN.
2) The FB1 or Amida gene, which interacted strongly and specifically both with
IREN 10B as well as with IREN. This gene was initially identified as a sequence fused
to the E2A gene in childhood pre-B leukemia cells (Brambillasca et al, Leukemia 13 (3),
25 369 - 375, 1999). It was recently shown to induce apoptosis upon overexpression. It is
localized in the nucleus and is involved in nuclear translocation of a neuron specific
immediate early gene called Arc (Irie et al, J. Biol. Chem 275, (2000) 2647 - 2653).
3) The TRAX gene, which interacted strongly with IREN 10B, but only very
weakly with IREN. This gene is highly homologous to the DNA binding protein
30  Translin and may be involved in nuclear localisation of Translin (Aoki et al, FEBS Lett
401, 109 - 112, 1997).
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transfection by innmunoprecipitation. The i mmunoprecipitates were subject to
PAGE 10 and i mrunostaining with anti-H s anti bodi es showi ng that both
proteins were expressed to a simlar extent. Kinase reactions were
performed with both i mmunoprecipitates. The |REN 10B protein underwent
strong phosphoryl ation showi ng that this protein was associated with an
uni dentified kinase whose substrate is IREN|1 OB IRENitself was only

weakl y phosphor yihatie of ghes&icbihgt IREN ABeiateractapirgngho et specHigg by withhihs
g . ) . T g .
of 1 Ren T GoYo b, BN Sl B3P WELRBLS i dahblihe i BEERE R JERETCCR

be a menbegrotinsacgemRAFadyi |y 20 BLAST search of the newy avail able
genebank contai ning nost of the nearly conpleted human genone sequence
reveal ed that at least partial copies of the IREN gene as well as a very
cl osel y retﬂlﬁgne' Sl AL ) ﬁzoﬁ%ly?8in%ﬂa9§nWiiW A didiertHfde RidAe Vel
occur in s chr S, W conserved exon structure.
Exons 4 - phaspheiyliates IREN{IB t wo i sof orns, encodi ng ami no acids 113 - 406
(corresponds 2 | eot i.de -799 of the sequences in Fig. 3B, .4, and
5 USEO | D N 4 1RERCHERE RAIERIRTR 4 B e SR R ofyy sl The
TRAF 2 Dbi nzb3my cg0$Teiyn Sranh&it etrads@iofien C Ams e proesin® nvete dpdrifRident kduronafenes,
whi |l e additional exons were detected on. only one or two of those

chr onosonei§ansigee bdrunewnreginigienathe mmEnemENpaes wtessuiet tefft@Bsed in
( . . & . ' ; } At ot
50 rog) ar Ssialdbs i EhER b TR ol thi\fine e B0 AORIRL B LEAEY 1

Exam nat i oo aofimillecESiT. Kabhsdeadkiony wBkeAFFfarmed atithcbdtih ahmuhepredipitaes ffhpar t s

of | REN xpressed in highly conserved formin nouse and beef. ESTs
correspong":iﬁ?g];\?tlgi3 PROtsn "0 g¢3TRE SEeng RROSP Eaé‘é’ﬁes,hof’vﬁ%g TS PIEBR Y n this

patent as webdia@$ withCarPifderfikiel E]{%ge WhoS Bstr&Rri9 NRENTROB! DO QA was

menti onned above are found in the EST databank. denonstrating that both
cl osel y redmdy etaklyoptospiwrgaedapoessibly §enaspecHiaglly dotad kBjsess ThREFERBENCES 1.

Cnam 70, "y s hass eray it SR el LRERE: Bt ™ ©

12(18) : 282X 3Bmain (Figure 12).

Example 7: IREN seems to be a member of a gene family

20 BLAST search of the newly available genebank containing most of the nearly
completed human genome sequence revealed that at least partial copies of the IREN
gene as well as a very closely related isoform with 97 - 98 % identity at the nucleotide
level occur in several locations on 5 chromosomes, with conserved exon structure.
Exons 4 - 7 of either of the two isoforms, encoding amino acids 113 — 406 (corresponds

25 to nucleotides 559-759 of the sequences in Fig. 3B, 4, and 5 [SEQ ID NO:4, SEQ ID
NO:5, and SEQ ID NO:6, respectively]) and thus the TRAF 2 binding domains, were
found conserved on 4 different chromosomes, while additional exons were detected on
only one or two of those chromosomes. These data could indicate that IREN variants are
expressed in various sizes with different N-and C-terminal extensions as molecules that

30  regulate TRAF1 or TRAF2 dependent signalling pathways (Figure 13 A).

Examination of the EST databank by BLAST revealed that the at least parts of
IREN are expressed in highly conserved form in mouse and beef. ESTs corresponding to

both isoforms of the IREN gene, the one described in this patent as well as the one
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66 CLAIMS 1. An isolated DNA sequence encoding a protein capable of

bi nding to TRAF selected fromthe group consisting of: 5 (a) a cDNA
sequence of the herein designated | REN conprising the nucleotide sequence
depicted in Fig. 3; (b) a cDNA sequence of the herein designated | REN-10B
conprising the nucleotide sequence depicted in Fig. 4, (c) a cDNA sequence
of the herein designated | REN-E conprising the 10 nucleotlde sequence

depi ct ed i T4FiSgmbgnok( ef) ala (i?@grfénkecuiﬂr aloeertguéint?@O(aégry(r@?nu&h ColdePRitttes a

bi ol ogi cal l'y i C to at | east the 225-501
am no acid segglte:’rolcga%cgaﬁ SS %\ﬁﬁ@éc%m R é{}rﬁ conprises an am no acid

sequence CH.r Bsposadi.ng 9o2) Sdi&hoallﬁsl,olmm d sequence defined by am no acids
198 to 338 of Figures g 7 and 8; 15 g‘%\; a DNA sequence capabl e of '
hybri di zat {%nSe & ake(d 8?1)0%‘(’83“3@15)‘@5(9(3 §inder noderately stringent

condi t '50n877an§cmfalbeh FENGRHRSs. 2 PvAlIRE ! Xn@S&HaYﬁleert $ %&abi&dsof

binding to at |east the 225-501" am no acid sequence of whi ch
protei n conpResdy:@i%am no acid sequence corresponding to the am no acid

TR BB SR & A i PoadRed PE PSR bl SR Rorife N0 FrorfTS 2

the DNA sequengesyogefined in (a)- (e) and whi ch encodes a bi ol ogically
active protel n capable of binding to at | east the 225-501 am no acid

sequence ofY- TREpth, PR. ergle(19RA) %&qﬁeﬁb@naﬁ@r@ﬁﬁg‘%@ claim1, selected from
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bi nding to TRAF2 and of nodul ating the activity of NF-xB and wherein any
fragnment, isoformor anal og conprises an am no aci d sequence correspondi ng
to the am no acid 35 sequence defined by am no acids 198 to 388 of Figure 6
or which varies fromamno acids 198 to 388 by no nore than 10 am no acid
residues. 67 7. The DNA sequence according to claim®6, selected fromthe
group cop;hﬂhgng of: a) a cDNA sequence derived fromthe coding region of
a native protein; 5 b) DNA sequences capable of hybridization to a
sequence of (a) under noderately stringent conditions and which encode a

bi ol ogi cal | i ve. ; . '

result of 1 he gerdt PERESRNR SR RO ke & d5AER T Fhirana”
whi ch enceelectad lirool thgigamipl opnaisting/ef: | REN  protein. 10 8. The DNA sequence
aceorelns, tooe ) § 85wl SATRRLE. 008, RS esBBhgl! EIF pRBRURE Pt or

depicted in Fig. t~ | edst one active | pro
anal og or nticlegtiderdequénceldepiciiAindégiience according to claim8 encoding a

| REN protein, is r nal o r.f - i t .of .t he
am no acid seque(r)‘&ga?@&’%@%ﬂu‘%‘fgIﬂféﬁgggpeﬂagggé%}g\d %@P%ﬁ)ﬁc%@q}s&gﬂtg% DNA
sequence aadestitiersgqtiencardepated iofFigldai ns 1-9. 11. The vector according to
cl aim 10 capabl e of _bel expressed. in .eykar I,C C o 12, The
vect or accordi ng (PI)acﬁ?%[iq’%]SfG ggopeanjéﬁeopg{%r} h&éggﬁ%%éslgggﬁl%ncog“n&n kg]reyoti c
host tel | nu@Botid?. sefuemsSf depintet i@H@rdyot i ¢ or prokaryotic host cells

contai ning a vect ccordi 0. an e of claj -1 |.sol at ed
| REN protein, i s0(85)?r@a}g'?‘?nigoﬁ%%%quegéh(%ﬁ%@@?gﬁffhd%@\c/jé?iavéigloﬁiéﬁwg%th?
encoded byraeibMapaielgud rieiag tmatleagt the 225/5@hemifo atidi segudnd@, ofSERAFAr ot ei n,
i sof or s,

o BB PP T A S 5 R0 BRI, o e
225- 501 okediiieg defited Dhamipo aicieis i 98 de 888 phjgtres 6l diand B4 bei ng the protein
encod?g by herei n(_e) %eBi\lg\ngéqeudengela Oc%%abgBdf hybridization to a sequence of (a)-(d)

under moderately stringent conditions and which encodes a biologically active protein

capable of binding to at least the 225-501 amino acid sequence of TRAF2, which

protein comprises an amino acid sequence corresponding to the amino acid sequence

defined by amino acids 198 to 388 of Figures 6, 7 and 8; and

20 (f) a DNA sequence which is degenerate as a result of the genetic code to

the DNA sequences defined in (a)-(e) and which encodes a biologically active protein

capable of binding to at least the 225-501 amino acid sequence of TRAF2.

2. The DNA sequence according to claim 1, selected from the cDNA
sequences herein designated IREN and IREN-10B and IREN-E.

25 3. The DNA sequence according to any one of claim 1 or 2, encoding a
protein that modulates NP-xB activity.

4. The DNA sequence according to claim 3, selected from the sequences
contained in the herein-designated cDNA IREN.

5. The DNA sequence according to any one of the preceding claims,

30 comprising the DNA sequence encoding the protein IREN (as herein defined).

6. An isolated DNA sequence encoding the protein IREN, isoforms, fragments
or analogs thereof, said IREN, isoforms, fragments or analogs thereof being capable of
binding to TRAF2 and of modulating the activity of NF-xB and wherein any fragment,
isoform or analog comprises an amino acid sequence corresponding to the amino acid

35 sequence defined by amino acids 198 to 388 of Figure 6 or which varies from amino
acids 198 to 388 by no more than 10 amino acid residues.
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16. The protein, isoforns, fragnents, anal ogs and derivatives thereof
according to claim14 being the protein | REN, isoforns, anal ogs, fragnents
and derivatives 30 thereof encoded by the DNA sequence according to any
one of clainms 1-9. 17. The protein |IREN, isoforns, analogs, fragnments and
derivatives thereof according to claim 16, wherein said protein, isoforns,
fragnments and derivatives hav £as d f Fidfh aRe dgregguence
depicted in i gfﬁ’g. ‘l\%\ Sﬁqﬁ%}cﬁoggéoéblﬁgr%’d&ﬁrﬁgg’a S%&%%%m@ i sof g% m s

f ragment gor@R@h@ef:or derivative 35 thereof according to any one of clains

14-16, which conpri ch{}’,ﬁ?égﬁmgenrggfde%r[\{g&%ﬁo% MR coliR§ tre§iBh | of € i TRENO claim

16 under conditi%n? € expression of Said 68 protein,
i sof or m plotedgent , anal og or derivative thereof, effecting

post-transl ati onal dificati : Q E®ioRQaSahdbrpr ot ei n,
isoform fr agrreg’s, DQ@?%“@‘GBS"E‘S g%?a}b\?e;tof]\ﬁg t e?bé%ft_e,; i S0 at iarﬁ\lga)isd expr essed
pr ot ei n, mogefaasyrstrihgergenditiorsnaidoghion encheieiakielpgisallyactive IREN; &Y at ed

antibody or acti eghgﬁa%@%(?es%hi%&iev bHEStd 18 RALI oP R ehbfic Edtfe tot he | REN

protein, isoforrf agnment or derivative thereof according to claim
14 or 1 8squeness tifnekon (ahanpr(b) ena WHRENengGosief @ biglogieally R5tive IREMNent or
derivative thereof according to claim116 or 17. 20. A nethod for the

modul at i BFPYYP- nediation in cells of the activity of NF-KB or 10_any ot her
intragel | ul ag, sipRADNAGequéricei dogomimgubatas 609 TneinRIisiy ¥yeasRAR? of)%eby ot her

nol ecul es to which. rot.ei n, 1,sof of. AGNREN Blotdi€rikofatnm ve
t her eof ae%teﬁrﬁpﬁpmf%f)@ﬂf)g-oﬁS”Sfe%gﬁéﬁ%@@%%g?g”elé&bi TN B ot ot
conpri si Rgabfeatrag@estai d cells by introducing into said cells one or nore

of said protein,_isofarm analo . i tN Brdtéigriedfbrrhn a form
sui tabl e for 9 ntT%@&?\ﬁeﬂPe?ﬁﬁ?%gﬁ%rﬁqag)n@%] eér)érc])(%o(,aﬁ{(:%;ravﬁin‘%ﬂr{g_(rzluci,n| , 15 i nt o
sai d cel lpapgANfag@enemmngestdezi part shihd aorieo atid Reguense Jeriried it §isf Br m

anal og, fragnent or derivative-the ' : f jairadh . vect or
carryPng sai d0seQUERRECOMRLNY @Qmoére%g'fgp%é;a(%ggdé ergo oen?fozgtai ng t he

i nsertion of 13ai Ghs e@sercacdonding stai diapel 1G dapakle elaPeingaexy8sEdsdyfence is
expressed in said cells. 21. The nethod according to claim 20, wherein said
treating eyKayels §°§8 rises 20 introducing into said cells a DNA sequence
encodi ng sai dopr ghei actdrs aéairding f toaghamt 10 canablegobbeer B¥RIEFSRS iTh & he form
of a suitable vecto arrying said sequence, said vector being capable of
ef fecti ngorP'Fﬂé'y‘Ptht’Qs[?%‘n of said sequence into said cells in a way that

20 13. Transformed eukaryotic or prokaryotic host cells containing a vector

according to any one of claims 10-12.

14. An isolated IREN protein, isoforms, fragments, analogs and derivatives
thereof, encoded by a DNA sequence according to any one of claims 1-9, said protein,
isoforms, fragments, analogs and derivatives thereof being capable of binding to at

25  least the portion of the TRAF2 protein between amino acids 225-501 of TRAF2.

15. The protein according to claim 14 being the protein encoded by herein-
designated clone 10B.

16. The protein, isoforms, fragments, analogs and derivatives thereof according
to claim 14 being the protein IREN, isoforms, analogs, fragments and derivatives

30 thereof encoded by the DNA sequence according to any one of claims 1-9.

17. The protein IREN, isoforms, analogs, fragments and derivatives thereof
according to claim 16, wherein said protein, isoforms, fragments and derivatives have
at least part of the amino acid sequence depicted in Fig. 6.

18. A method for producing a protein, isoform, fragment, analog or derivative

35 thereof according to any one of claims 14-16, which comprises growing a transformed

host cell according to claim 16 under conditions suitable for the expression of said
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sai d sequence is expressed in said cells. 22. The nethod according to claim
20 or 21 wherein said treating of said cells 25 is by transfection of said
cells with a reconbinant animal virus vector conprising the steps of: (a)
constructing a reconbi nant ani mal virus vector carrying a sequence

encoding a viral surface protein (ligand) that is capable of binding to a

and s secbiririee s TaTERE o aloé o SBPtig el SRt Ror R B o ei
i fOf or m]5-4r’rmldﬁllcagm dsr DEpessHI, cbbtaireng \satd m@selraceoﬁodnng'agmeamWnelng ng

t
modul at | ngr il RGEN SR FoE SGitergoldeinia o, JréfthA Snfog o1

si gnal i ngdervativety nodul at ed/ nedi ated by TRAF2 or ot her sai d nol ecul eS' and

(b) i n{ ecting a'ﬁ% 5,§|a§sde%ti?§8? gt gat ‘ﬁagz te(?\fts gna?j?rf\fgﬁvgs?’thefbéo@s&)g&ﬂ ffé?r

nmodul ati ng T on ce reatlng
sai d cel | gheniREN arrmitenhmsﬁfmm,calnakngtiraggnérrta:gnteml\lerblvmhe:iemﬂacaondvgstotclwnééf 69

accor di ng t Cl a%p?cﬁg rg rstﬁg%agtélﬁa}hgﬂlgls%%rag Pglogggrdanﬁ;&ﬁ'owaeﬁvatl e%’éré bl e

conposi ti 8F1 nt'i'bodi‘es s or dérivatives
t her eof tecemdldgd:@blbsnmmhe? ein when the IREN protein or portions thereof

O Tl ot ca2for A EROEEr P hOGuaEd Asliath 3 S G ach O GETRO 1L o0

is formul ated Acel 7MY application, prot ei ns
are i moraaay Iomeanntmemmosmmng |aotwmysno$cm1arte|di at médfad:ed by TRA&Cedr|byl ciiner

I t
cFFect o ledles Lo SPRlTe SRoM Gnel8 g T Rl e ormEb BB
sequence ecm(aagldmg cﬁmlalags:\l ‘sqetms:ﬂ bireigu eaid enétbod abmlpealsg tresating ](cﬁﬁldtd:&HSIINA ‘.
sequence encodi ng .an rotein acco
saiqd ol i gHﬂ'[?(gf“B'Ba '%8 ?é“ﬁﬁeéﬁc%‘%%r A§'c] {)8%53”%‘?'% Oa% fr%@%@tosrllotnoof
tlhg I RENI ﬂé?ﬂ‘/ﬁlve thetbof ifh'fae‘onmsbm?[:blagnm:jhc;a@lamnmmcnor?mar\ﬁwrm intreduicthg I
ol i gonucl eqti de, s i s introduc i
22 nds el MEsl SHEoHNBetilned Btk P PEs” aits sheblhihaltn Sl coti de
s](ca]gue tncgn frfg["%gt oAderb/athadthbreof imtthel fatm nha tshitabldRid@omeatoing gaid Becqijemlt:ed
effec

vector ené8li \f‘?ﬁtoé% “ Sﬂl?gg oggﬁeﬁ% et'ﬁg (:)rigtzﬂ‘yancr%‘%eu%cg?l%ﬁlcgsé/\ngtcﬁme{ﬁ%eﬁl ul ar
MRNA seque\m@ah@trumﬁwweaase ib RkPressed in said cells.
21. The method according to claim 20, wherein said treating of cells comprises
20 introducing into said cells a DNA sequence encoding said protein, isoform, fragment,
analog or derivative in the form of a suitable vector carrying said sequence, said vector
being capable of effecting the insertion of said sequence into said cells in a way that
said sequence is expressed in said cells.

22. The method according to claim 20 or 21 wherein said treating of said cells

25 is by transfection of said cells with a recombinant animal virus vector comprising the
steps of:

(a) constructing a recombinant animal virus vector carrying a sequence
encoding a viral surface protein (ligand) that is capable of binding to a specific cell
surface receptor on the surface of said cells to be treated and a second sequence

30 encoding a protein selected from the said protein, isoforms, analogs, fragments and
derivatives according to any one of claims 14 to 17, that when expressed in said cells
is capable of modulating/mediating the activity of NF-xB or any other intracellular
signaling activity modulated/mediated by TRAF2 or other said molecules; and

(b) infecting said cells with said vector of (a).

35 23. A method for modulating TRAF2 modulated/mediated effect on cells

comprising treating said cells with antibodies or active fragments or derivatives thereof,
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protein according to any one of clains 14 to 17, is introduced into said
cells in a form that permts expression of said ribozynme sequence in said
cells, and wherein when 20 said ribozyne sequence is expressed in said
cells it interacts with said cellular nRNA sequence and cl eaves sai d nmRNA
sequence resulting in the inhibition of expression of said IREN protein in

said cells. 27. A nethod for isolatin nd identifyin roteins ccordin
to any on%cci?(;”%lt%ir%ml 'tst?'dltf,eatﬂ:rhgphﬁ'ﬁg%ﬁ a%ﬁ'ﬁﬁti'or?gg‘ijﬁ%é@ﬁ%? ‘fo(g’pﬂiﬁﬁﬂ, )
corrp(r]I I Si ngor@giai_lr_\gjo\ l@gd_tétﬁibwi@_g,t Sctﬁé fmgmﬁmbr og dprimmdslrtbc(ajﬁenf whi sziid @ebequence
encodi ng said, is rried onge rid,vector and seguence from a
cDNA or gWRefsint WBRA the @}Iyrcﬁgméj@qr@@%{?)e{e}%ofag%@c?ﬁ AFLFY s$§&n0 © the
vect ors t BaradeRilagsufrRe, 4ld compa§itsmisy Rastlateastr exttdceilaadappieatigposinti ve
transfornmed cel I_g & ng i?ol ated, . [ollo d hy extraction off tr]e aid second
hybri o ve®8? 390 nPTRIENsq A Ot arRlly rnﬁa'é BYBREPNN CRMBY ﬂt8§ k°<5 sai d
TRAgZ. 3?in§§03|mmaggﬁdwdn_achrdi ng to any one of clains 20 to 27 wherein
said protein j or  at st ope e | REN jsofo anal o

fragnent s andzzfjerl \P&?%?f{egort'ﬁg‘?@%tf".g P@Q?E?AL%H’é?cﬁgé%dj?‘@g@ie%ﬁgfﬁ%ﬁnt geilﬁ f or
the modul gmprisify trédting BRFEeIERH| A1 sidonedléstidedegliéreetencoding ahantssmsei si ng,
as active ingredient at |eas

one. | REN r ot ei acc L ng.t.o _any .one of
Cai e 14SP@TRe (91 167 PaG 419 DNAcvaAveRT SEhrdinecEn e Afhieid gEtoraRd
derivayi vesamy ofié ¥t daRss 1 keeesdid oBgonublcphias seqente dalngarappbiei df ibtotkingr
nodul ating the TRAsz 70 ul %t[;led/ medi ated effect on cells conprising, as
active in PEgfSIonPT the W&KM- ani mal virus vector encoding a protein

Cap?b! e of b} psli ”Dwél{r\@&{ohfédébffd&fgetortﬂ@iﬁpﬂﬁmmmh sa'doxugbmg:laﬁidéeaqmemae | REN
protein, isoform active fragnents or anal ogs, . according to any_.one of

Dl o s 1415 Bladices 1 said Relst B Aite of Calt 26 RIS T S S H S AR ot G e
TRAF|2. rmwlljsaé,?ggggggiatoﬁgb@fcfe@me géq@abé_s conprising as active ingredient,
an ol igonucl egtide seguence codi ti- se s e f the | REN
pr ot ellh MRNA $equiMBenod dioPaitiging i JRaRe Beda\aedzied, sfectos csls

phar maceutchglisif® EREFiInGi A8 rbdzyrhd @raticaMRNini WiiciPd Jackatemeodingfa doozihe

pat hol ogi cal condition associated with NF-KB_induction or w.th an t her
hotivity SREdANEES@PBe mARSIasing il hael BEM et NG FarPdrg PR BEN

accor di ng pkQeid e an§lodk cliné a41d 1b] BdSrodsdéd int®8RaTRlS DNa fompr i si ng

an effect Itr\wlaqt paemﬁgtexgr];sgorﬁ)ro?tsgiidnribozyme sequence in said cells, and wherein when
20  said ribozyme sequence is expressed in said cells it interacts with said cellular mRNA
sequence and cleaves said mMRNA sequence resulting in the inhibition of expression of
said IREN protein in said cells.
27. A method for isolating and identifying proteins, according to any one of
claims 14 to 17, capable of binding directly to TRAF2, comprising applying the yeast
25  two-hybrid procedure in which a sequence encoding said TRAF2 is carried by one
hybrid vector and sequence from a cDNA or genomic DNA library is carried by the
second hybrid vector, the vectors then being used to transform yeast host cells and the
positive transformed cells being isolated, followed by extraction of the said second
hybrid vector to obtain a sequence encoding a protein which binds to said TRAF2.
30 28. The method according to any one of claims 20 to 27 wherein said protein is
IREN or at least one of the IREN isoforms, analogs, fragments and derivatives thereof.
29. A pharmaceutical composition for the modulation of the TRAF2
modulated/mediated effect on cells comprising, as active ingredient at least one IREN
protein, according to any one of claims 14 to 17, its biologically active fragments,
35 analogs, derivatives or mixtures thereof.
30. A pharmaceutical composition for modulating the TRAF2
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encoded by | REN-10B or a DNA nol ecul e coding therefor. 33. A pharnmaceuti cal
conposition for the prevention or treatnent of a 15 pathol ogical condition
associated with NF-icB induction or with any other activity nediated by
TRAF2 or by other nolecules to which a protein according to any one of

cl ai s 14 to 17 binds, said conposition conprising an effective anount of a

protein nment .. anal o a .t he DNA

nol ecul e @8 Fﬁ&dfmﬁg?tg}ioerf{ecgan $xlls /&orﬁﬁe{% ce%% H(':\>aél Ing?(;egibe;ng,i %ﬁ‘g{,]or?@ﬁarﬁhe

preventi oanioval tnrlﬁa‘t(emrtermbdlag aparbtedi capabéd ofthinding iaciellasifece stcegtoniand NF- KB

I nduction_or a acti.v e E

nol ecul es® ?@WIQHG#B r@%’ﬂ pgﬁ%i d'%%fo %ﬁ@%ﬁ%g@g”@?ﬁa@ﬁ bakéC&Id % 15

bi nd;, saaﬁy@mr@faﬁalmsdmodmprl Si ng an effective amount of a protein

encoded by | 1 OB DI\@ £oding th

phar euti cglﬁ\'lcdbh‘pogﬁ P& t hggrﬂpgs'{éoq} [ oﬁ’ror Or%(e%ﬁ'rr}% tﬁ% ARAF2

pat hol ogi mbulewmdhédmiledﬁfsotccbrateﬂd cmrtphsihEaKBctwajmgltadmmt @n tvugphu@legtldet her

activity nediated TRAF2 .or ot h u | | REN,

i sof orm F?%ﬁgﬁtencoiﬁ%la@ anfy S%ﬂ?; §/e§4tu| (]/Cee t?ﬁerll g p?(())t\é@]l g{hhﬁoi%réga H bi nds,

said corrpesadrdua@to:mmdsnesmfmmm teBf ecti ve anount of a protein | REN,

I soform fragpent r_derivat er eo . 36. r. the

prevention org%a tﬂ?eaﬁinag?tﬁ a &PWBP%@?%aI cﬂ(i)](reald}) elvgﬁtm%asosrﬁtcr aHlﬁgvéftoﬁ NF- KB

i nductoon p@tlhoWgtchl aarydutirbrhelsscaﬁztteduwmh Edittiedlidign THRAREh canybytheotacmwty

nol ecul es to rot accordin 17 bi nds,

said net Ht?&'%h %“%H%‘P'F%‘&gﬁﬁ? B‘i?l ﬁtﬁ% %C%ﬁ to n° é}(?nec f| ve

anount  of cﬁ:crm Oﬂ&d) r’l7 tﬂnds Sa@ded:dmpdsrt@grmxm;msmgadmgffmde dmaumabi aerothier eof or

a mxture o t cord| ne of clainms 14 to 17, or a

DNA nol ecﬁ[‘%o VHBE’M@EE‘P Dﬁ% Lﬂgﬁ%‘?ﬂ%g}%% brding to claim 36 wherein

said protein 88 emcpiathaoyuticall doRipNsiti88. fof hihenptdvedtiac cor teaigndnd of @ m 36,

vvherel1 salg‘ rotein (Ij | REN. .%96 A mﬁjﬁ .f(gr screenltn of I [ r]g/

capabl o2 GICﬁ‘E cpgdl O’braéf’%‘?' ed I NET Ry 1PQUCHRY Bty né(l a%ﬁv o 17

conpri si n@né&ﬂﬂécﬁﬁy mlﬂrbrafyfdtlﬁlértryole&n@d’lfd)\nﬁlbh)gr;ﬁaﬂem am:brdmg tooam/nmm:mofsal d

proteln s att a cell extract ere

said matr M@'m%ﬁg t@lﬂ%'ﬂﬂf Siaédo?%{?F?‘?‘?é}'ogn??"éq{@rkgz%/rh&#%cév%l aﬂ]oaghgfa eR rret hod

for screemrpN, @bofamDAgHRAYeAAor otidegvdtve thetcofjasrda dapalheleodle coding
therefor.

20 34. A pharmaceutical composition for the prevention or treatment of a
pathological condition associated with NF-xB induction or with any other activity
mediated by TRAF2 or by other molecules to which a protein encoded by IREN-10B
according to claim 15 binds, said composition comprising an effective amount of a
protein encoded by IREN 10B or a DNA molecule coding therefor.

25 35. A pharmaceutical composition for the prevention or treatment of a
pathological condition associated with NF-xB induction or with any other activity
mediated by TRAF2 or by other molecules to which a protein IREN, isoform, fragment,
analog or derivative according to claim 16 or 17 binds, said composition comprising an
effective amount of a protein IREN, isoform, fragment, analog or derivative thereof.

30 36. A method for the prevention or treatment of a pathological condition
associated with NF-kB induction or with any other activity mediated by TRAF2 or by
other molecules to which a protein according to any one of claims 14 to 17 binds, said
method comprising administering to a patient in need an effective amount of a protein
or isoform, fragment, analog and derivative thereof or a mixture of any thereof

35 according to any one of claims 14 to 17, or a DNA molecule coding therefor.

37. The method according to claim 36 wherein said protein is encoded by
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binding to a protein according to any one of clains 14 to 17 conpri sing
applying the yeast two-hybrid procedure in which a sequence encoding said
protein is carried by 10 one hybrid vector and sequences froma cDNA or
genom c DNA |ibrary are carried by the second hybrid vector, transformng
yeast host cells with said vectors, isolating the positively transforned
cells, an tracting said second hybrid vector to obtain a sequence
encodi ng 7d ligand. 41. A nmethod for identifying a |igand capabl e of
modul at i ng t hgs.celHeuhathodatdording to disinm®e] whereid saiddireteinds HYEN-RAF2

conpri si ng: Scy eening for | i gangd ¢ i ndi.ng. t o p ptide
conpri si ng atagg'l égéﬁ&zho‘gofpfisgn GBP%TE&I@Z?}Q% %88%?'12 %bﬂgln c;[og ar g?@ﬁes
225-501 ohcchRARG ; toaraty bpné deitdldime ng4 ated Whasoanprisingz icogtaeting gendiffindtyher

t han TRAF2 or_ porti.on f : f. F/. Jhy, f d
by sai d s EremRRE A aie s o Brbs SER e Bis RS bRl cREERE GG K 1 0o
i dent hf yi Iﬁ?rﬁi i$ bgmuﬂtocsaphhh&ixpdqdﬁuﬁﬂgatsbtaﬁng Bad feeallyzim@saiadigar\d.t y nodul at ed
or nedi ate a protein ] ai - i(Si NQg:
o) Sereaning 1or AR SEBRHHE Y b BFRNeAACE olibd s Marklodt BRI 1O°
Ilgast ? pbrntjlng(rjtocd protein aecprding éo BRENNE ®pickzires! 114 o Bir conrisiag dapRlying) the
entifyin har acteri zi o . h J T .OF 1] f

ecept or SFas o PRETREIp R I afbior f ARHuerte lcohBbaliioteifls PATEURES DY (2
capabl@ ohe sghriti \dohaltiamg. sedBenoksfeinh e sDINFY of glnomié¢ PNAglikearlyiaganarried pabl e of

nodul ating the cellular activit : i , : el n_| REN
conprisin e 3509 h&rllqgé%ci?%rgh?%sf'fgrén 'ﬁ?g%énsgkggé%?ﬁ h]f‘s %E? %ec??‘;r:’g I? (élgférfd {P‘gast a
portion obotithely tiaEMoseefiients atepexitasting rsall gecdid bytidbyedtefetet pbtgimg and
characterizin ?e:né%"’l‘q?q%ai?hé]ﬁep@ than TRAF2 or portions of a receptor of the

TNF/ NGF r 8ERT6 "by said screening step to be capable of
sai d bi ndi ng. 485 Ahetfodiet ivzadtifyioi a hemdi dapablg of nmsluéating éhe agllalar actifity

by e pr St R BRI AT MBS ey ceni ng for & mol ecul e capabl o of
nmodul ating acti via) SsreemidiUfbas égHmiectipabledf bindiryeto @r it ypieptiddReddnpréaind at
least a portion of TRAF2 having the amino acid residues 225-501 of TRAF2; and
b) Identifying and characterizing a ligand, other than TRAF2 or portions of
a receptor of the TNF/NGF receptor family, found by said screening step to be capable
20  of said binding-
42. A method for identifying a ligand capable of modulating the cellular activity
modulated or mediated by a protein according to any one of claims 17-20 comprising:
a) Screening for a ligand capable of binding to a polypeptide comprising at
least a portion of the sequence IREN depicted in Fig. 6; and
25 b) Identifying and characterizing a ligand, other than TRAF2 or portions of
a receptor of the TNF/NGF receptor family, found by said screening step to be capable
of said binding.
43. A method for identifying a ligand capable of modulating the cellular activity
modulated/mediated by the protein IREN comprising:
30 a) Screening for a ligand capable of binding to at least a portion of the
IREN sequence depicted in Fig. 6; and
b) Identifying and characterizing a ligand, other than TRAF2 or portions of
a receptor of the TNF/NGF receptor family, found by said screening step to be capable
of said binding.
35 44. A method for identifying a molecule capable of directly or indirectly
modulating the cellular activity modulated/mediated by the protein IREN, comprising:
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b) ldentifying and characterizing said nolecule. 45. A nethod for
identifying a nolecul e capable of directly or indirectly 5 nodulating the
cel lular activity nodul ated/ medi ated by a protein according to any one of
claims 14 to 17, conprising: a) Screening for a nol ecul e capable of

nodul ating activities nodul ated/ nediated by a protein according to any one

of clains 14 to 7'@&8) i fasl ] ingai alctivibi
0 176 ng) fFert | vidtaleandagdbiy aof emadutgingai activibieecul e. 10
46. Use of a Ilgina tﬁat interacts with a protein according to any one of
claims thédulate@/mediated By the arotadn FlEMAOGci at ed with nmodul ation of cellul ar

activity of the bl?r Ri%ﬁiif?ing ahd characterizing said molecule.
45 A method for identifying a molecule capable of directly or indirectly
5  modulating the cellular activity modulated/mediated by a protein according to any one
of claims 14 to 17, comprising:
a) Screening for a molecule capable of modulating activities
modulated/mediated by a protein according to any one of claims 14 to 17; and
b) Identifying and characterizing said molecule.
10 46. Use of a ligand that interacts with a protein according to any one of claims

14 — 17 to treat a disease associated with modulation of cellular activity of the protein.
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