WO 01/ 16314 PCT/ L0O0/ 00517 5 I REN PROTEIN, | TS PREPARATI ON AND USE Fi el d of
the I nvention The present invention relates to DNA sequences encoding a TNF
receptor §§§ﬁ*gted factor (TRAF) binding protein. Mre specifically, it ,
relates t o c 10 sequences encoding a bi ol ogi cal |y adtr PP ei n herein
designated IREN and its isoforns 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

pat hol ogi cal conditions associated with. NF-icB induction, or wth any
other activity nediated by TRAF2, or with other nolecules to which said 15
protein binds. Background of the Invention The Tunor Necrosi.s Factor/ Nerve
Gowt h Factor (TNF/ N [ L ' pr [ a growing famly
W th ofgr 20 nenbersqﬁ%@%?ﬁ?ﬂé@5§nggﬁﬁﬁﬁﬂk&%"wSﬁﬂﬁﬁﬁgﬁfcelIs. Al t hough the
receptors of this superfamly differ in the primary sequence of their
extracelluﬁ ns,..the TNF/ NG~ receptor- superfam |y nmenbers share
cysteine r that are thought to adopt generally sinilar

terti ary fOI ds. The(ﬁﬁib&ﬂmv]aﬂlﬂﬁl rdiates kDN Gheyjdncdsl echa@ing 4 I révabibh et al .,

1994). t.fo p t he. 55 TNE re and Fas/ APOL, the
vari ous rre ocrugedr facf%gr&@ %‘PS‘P g oo T’e ffc%@y’vﬁr & F r al
di f f er Hhc esqudNease enidoding ss bmlb@cemyl SctWHC;l&oﬁ:idThbﬁm uysngatedf Mim fiet ween

t he recept.or |nd| at i e, conmon signalin at hwgys. One
exanpl e fo? f?)m‘ ﬁf’é‘ng §°tﬂ§¥gjnhﬁ?et {PvERoDe Pse gaatre\%é‘gbf P§°t"c¥5 t he
TNF/ NGF  fawbded uyahaemdwamAs hedttheisecsfl said §1btelnd Gn@ DNIK-sKdhien€@€n the

her ei nbel OV\QP TRAF2 is a nenber. of a recently described fam |y of proteins

desi gnat ed™RIMgBt onpreyeptipn REpathelegicalsenditionsassqcipiedowith NFthhindperiany g s

several proiieamp ofhdedtivity §bddfed b TRAPSTP WAth JBA tholed R ;

al (1994) PCTﬁ%ubI i shgdyappl i catfon WD' 95/ 3305 ,OTR%%%?O( Cheng&de et aI
(1995)15 TFW’M‘“(WT , CGrich notif associated w t h RI NG and TRAF donmi ns,
Regnier et al. 1995), TRAF5 (lshida et al. 1996a, 1 WO 01/16314
PCT/ 1 LOO 00517 Nakano et al. 1996) and TRAF6 (see Cao et al. 1996a, |shida
et al. 19%%%&%@ onging to the TRAF fanily share a high
degree of am nQ‘hQC'Tmefjeﬁédr5sYa 'Ifécfo efve %{B@ﬁ{nﬁ@!or derreNEF) WRckgior Nel r

N-term nal domains may be unrelate
superfamily represents a growing famxly wnh 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

L]

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/APO1, 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 B (see hereinbelow).

TRAF2 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 (CARTI, C-rich motif associated

with RING and TRAF domains, Régnier et al. 1995), TRAF5 (Ishida et al. 19965.,



schematic illustration of TRAF2 (Fig. 1 herein), the nolecule contains a
ring finger 5 notif and two TFIII1A-like zinc finger notifs at its

N-t erm nal wodnestpe C-terminal half of the nol ecul e i nCheERBoGbsILIl ON
known as the "TRAF domai n" containing a potential |eucine zipper region

ext endi ng between am no acids 264-358 (called N-TRAF). An additional
domai n towards the carboxy end of the nol ecul e between am no acids 359-501

(call ed C- TRAgpnp & al.dIpoyad JRAFSSsectiaart ¢ HdPhdshida ot gl 19280 prlbirstelnsd ¢ o
other 10 TRAforgRizasUhe TRAF il aA0s hidh gl xRS scidFisn&D{ﬁw h{*&@fr of TRAF

adapter proteins to the cytoplasm c domal ns of receptor ecul es can | ead

to the assefifFgniesl dompigerwhilegheir Nrigrmeipssloaing mayshe wastlaed tAsoshown éa anct
TRAF adapt egchBRh&RC HhSBatidR Gr AR 854 eChat Brtﬂé frofkEni¢! éontaﬁﬂza? Hﬁ%hﬁ er
3 the activation of 1 tr%cellul ar

functions. Nunerous relports have exam ne

ki nases 9 n medbundworIFILS-likpame fogermeifs asisdhigrminahersd Tbe Cetprminal half _
particul ar, of(ﬂlgﬂﬁa?e%\sﬂfiﬂélﬁﬁzs E‘r&)ﬁ&?ﬂ;o%tdsxﬁet ‘mﬁﬁ%ﬁb’ncéﬂtﬁﬁﬁg a&w%ﬁt‘i@l famly
e ayer s al'l a

have been shown to ey p or sign ng pat hways are
triggered bleudgimagipperrmegion icxtgndiogbeaveen amifiocacilsp264k348 ) (salled PEARAR). Asul ni nat e
in c-Jun anies af er.mi [ [vat | (Rei t al. 1997;
Song et al ma 1 #’%D d%@ tg?%rtdgitﬁg%%gél&\lﬁdsgggfvg{o{egmﬁo 3‘*’%’9 Zi'{aﬁg aé:%lsl ity of
receptors t&%2Wlt(caltyd &-TRAE) ismesponsitieforr TR Fxindingtpsthe teaeptore antl towther

phosphojyl agyhap | [ o ' ki nases and, subsequently, to

t he act ?iw/atlon g@%?%%gdcﬁé?‘%h on éréx%{e%ﬁdgh%? the Rel and AP-1 famly. The
c-Jun transcri ptResmithzeot of TRAF plametwotgina te theatytoplasmindonminserfirecep®r by  JNK,
t he nost do o) PK signalin at Hi b, .e | .
1993) o' b EEARTEERS e Fhoe Otk s e sBpB R URkabel S bl i nase
( MAPKK, SEKTRMEK3dapiehi molkeuless and tosler f effestop horetpinsr witht ectylngtia fMBAKIK
onter ki naNiae BBt (Biriined g’ gtoR oF SAEII R e MasoPree i n i s
pat hway 1§ M TRAR-dependeént sigﬁn]{ralhsiduetiah. hif parfi@fidr; kinasesasfdthe ?’fﬂgfn-icﬁﬂiﬁed 20
Dom nant - ne bve. mut ei.t her these proteins that .| ac I nase
activity bl g@fﬁ"]’%n@@hgﬁgofaﬁlﬂk o &\7%& QWW a{geﬁg"yi A froYeiiiier s of
the TNFI NGpdhwayp éhat arei ttiggereiiySTR ARSOntining omplepThese pathvagildppés té he JNK
To07: " Rei el oY Gay foRbmT Rt BRIy 2olhuon MBHataH etalr 1976d 1o
activate JNBongret a3 PAMSFRAP pidifins ¢alfahusakrve 2o WWodQate 1RSdAItP T rdckftoas @9517  al .

1997). K has_ been denonstragted (o nediate {he integration of a
co- s% i m%(?l at %'nlg%er%m%nct signaling pa?hways at leadd to phosphorylation at?c{ activan%n 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 INK 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
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signal by CD28 during activation of T |ynphocytes (Su et al. 1994). Taken
together, these results suggest that co-stinulation by CD28 and

TRAF- nedi aWM 951?1“ mul ation, after ligation of TNFR-rel&t@ehdgpi,ecul s, «
utilize the sane distal signaling conponents. 5 TRAF protelns also appear
to play an inportant 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- x Balct97).i dKshasehetre demafstrated toninkdiate fthedintegratipw of ¢g-spmylatdmns wi t h
honol ogy to the, Re ene..Whi ' ' ' 11C 1438 Mpak&E fooith
transcripti o%g”fafligf cbpgg%% %cg%ggl{kgrgi}g}rpgg%ﬁsggﬁ%ﬂé an partliogi pgtrfe I n
regul ati on thesd fesulsspggesistharcostimulation py €DO8 agd TRAF-medintod gorstimulation, | y

i dentified fact to ] it Wt ' t th
stage of 1 gl et N RHeels? pERRle. sl orlt 38 HontiRofiforafient (1€
action as an i NTRAF ptoteiisalsosappéapta playbn mmportertrole in madulating dnreetinstepises

~NF-icB behaves as a pripary . fa r.. pnanely t | nduct i [ LS tivity
is by acti vé{’c‘ieEﬁPtoéT‘n‘B‘FJ’gﬁaélPP Hg%%&ﬂ%ﬁalp@é@%&ie& a?ﬁgeé%];le\ffa#aﬁo %?t hei r

i nactive fopm ob@t R« RBRplides HENRRY Of B ARG SIfSdivei-ffming frofetmslwiti el i es on
I nduci bl e transcription factors that turn on the NF- KB gene. The effects of

NF-xB are hhemelpgyplosheRel opeagenaviiich.dn thefratimeriq fun. GakasdrR¥EPUOL RGOS t he
comon T eal £, %%'uﬂglpﬂbq?%lﬁhéahi@ bfeGh rdglilafi6is DOME BxpressiR o piuld@e! | ul ar
ority of the NF1Ic

stinulus. The ma the -activating agents are, indycers of
i mune def epenss. Altholightinitiglly isleptifiedias @ fagsor that/iyeqnstityivelypereseat inB otk nes

t hat regul at,e i nmmu r se i ¥ . s many of
t he genes rg‘&ﬂmﬁa é’g?%cyﬁ%g-%}(naﬁl E’?X%s%ﬁog’l% g%Pﬁs ?Bﬁnrﬁlgnﬁéggﬁg@%z%ggﬂ%%nk et
al ., 1992; Gdutible tRisciptionall 8Qi¥atoBde st knawrdcasiesiNEIKB Web8ves ab @rpringary ews) .

One maj or feature of NF- KB-regulation.is that.this factor .. und in a
cyt opl asmi C?W?Fr-mﬁyop‘ﬁdﬁ‘ Hgth P ‘M?%Hyd%hy B‘étwlaﬁ?fhgéﬁrefeéls{l ﬁgnﬂlsq?%g% e to the
nucl eus,  bpRenbithabsll B thdivinhdtive fers Etlicp tHan its déd-noeo Suthesi ohivhdd e NF- xB
proteins is regulated 25 by |-xB - a fam |y of protlg]ns tq_gt nt ai.n
repeat s 16f  zeligd eniinducible: transerintian faciors yhat jteramen; the M-, eenfe Ff?fﬁ?tfbé’ te
protein ankyg ' e M | 8shbhem m the
NF- xB di nermgc@uﬁagé Fgﬁgs@g@ﬁ%@?o}kﬂ% %ﬁ&g# P@%B%Fgﬁgﬁﬁ:tﬁ | nposes its
cyt opl asni c fdaburesl df being quickly éndecadi in gesposse ith areexiaes!lvlar ghimplus. Jhe qRIGTEY bi ndi ng

DNA sequence, ,a tivation of trapscription I | ALl | -xB
fromthe 30°f\ﬁb-e£@:"gﬁ°ﬁ%t}va %%gtef't?&{ee‘gd'?c%rss ogr" N agg’il;ﬁ/%?@g%&s%ff 5y many of,
i ts induci ngf agees snd KableRn egdokined thad reguldt® Smjnuneltespanse, 36 iglitaand |othets. e
under st andi ng of the way in which cel 01116314.PCT/ 1L AQ 00517

speci fi &Pty Aceordiaghyy mayed “PengeE‘%sr’ffi'rﬁ‘ﬁ?ﬂz‘L P’égg'\égs‘f"\'}g‘rl%‘f? f‘BmP?leeAe\/;\ TS

NF- i B- 1 nducigngk 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-xB 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



agents. Evidence that TRAF proteins can influence receptor-nediated
activation of NF-xB cane fromthe denonstration that dom nant-negative
forns of TRAWMEH® S inhibit NF- KB activation in respopéﬁn&@ <
ol i goneri zation of several TNFR-rel ated nol ecul es, i ncludlng NEH |, 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 i npli cat esmcifieityuisr determiried ifi aerns ofrespohsicendds/o the vhifous ENF-&Btihdigirigon by
any of thesearesgept ors (Lee et at. 1997; Yeh et al. 1997). This suggests
that 10 rece% Of engagenent may activate NF-xB by nore than one pat hway.
One of the npst Putlere thatdIRARgpragmstcn Ghflidne Bedeptot-Rrrdiatet Odctingtioh UsTOr
necr osi s fﬁ:t'g%- éﬁ-ﬂrN@ here are two different TNF receptors: the p55 and
p75 recept ors. “TIEP? °é‘3<&ee§%q’?5ﬁmi’té’6‘e7h§t gomipantrsealive oferms of ARG &0f f er ent
cel I s (Vandensthe ;

(Vs 8IFe aétlivatlori]-%)% ons-ghﬁf Q%Efe?%aﬁéhﬁ{sf %gézgp AR re

preferentially to the cell-bound formo expressel(?tegot h as a
type I1-t raﬁ?i/@ﬁh%dﬁ@u?}ﬂbﬂy%@% CDHp [4ulBB: qudoDe4tnRaths ke ak H894,p55

receptor re d$yl Y | | . Il et
P Gos) - EREDukete e, R7P AR Sia Thilungy, 4908 Holyel, B duhadcR
st ruct ur al | ytudies il mice haeniidilédd todimplitdté e required yilo for asspecifip MRAF A NF-xB

Nevert hel esg,.. l,east rt of the effects of TNF . _inclyding the cytocidal
e fect of - Thivalior BFREY of BeterPesmloss ey, Defyehor s b s dersiigom
recepton8. eemorf edgigeinent rayaRtivatENESBIbyGnord than BRdpdiipesPt Or s capabl e of

I nducing a cytocidal effect or activation of NF-xB in all cells that

exhi bit such ef f @8t ¢ themegpgisatiaducing agepts off NE-«By7is 1R aytokinequmonsnectesisf f ect s
only in somgefR . -1 i i-qh. | evel s,
show i nducti gn Ic()}m;)h?léggfgle%;ct@ %ﬁ%&ﬁ%lﬁ@%ﬁ%&tﬂ?gﬁ‘@fﬁJagfe%%oﬁgc;l?) IgFhe p55- R
( Vandenabeep¥pression levels vagsndepgysigntly smeng differeriidells @aedenabes]e @Al yH95Hus ot her
receptors ofpd W Y . I 1995) ,
CD40 (Ber ber?c%%e}g!aéfa%gg@sp%g eﬁ%‘ﬁgﬂ hyoeﬂlrge?;e Ifé)t% ‘gl%l'% %&S@‘)ﬂﬁ (WE 18

| ynphot &Xi nexpiessed hodle a2 Hipe dgansinambrape protejp e axf a sadtible profais) WHIE the

Rensi ng- Eh , . l, e I pduci cti ' of
N1 oB, reby e dorreshiting b efectfoy (PRAMIETRE At Mlia ol HeoBhe
acti vat i on, Theinteagellvlag tdopfains hef e freot sceplort hee FiNkcturalye phretateddaslpbing t he 30
fact that ig; t sif. |l arjt t hem el rece ubunits
of the IL- 1%1%%2%2%? @%gnléigr%{;tgi?s'ha%é 5fgﬁsyragggﬂ§{]lp§“c&gﬁ’§deéﬁ‘f§ Etg\rm;st o]
trigger NF-wBlutdingnisd cyoaridabeffecaiofl THPtandakd Mdudtion of NS Ceah bel ihdubd bPor n et

at. 1998). [T [L-1 s.well gs a.povel _4 WO 01/16314 PCI/ 11 AQ 00517
% boq_ﬁ receptors.F\)i‘ s ?eature is ce speciﬁ'c. T?le P35 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-kB translocation
and activation in response to IL-18 (Born et al. 1998). The IL-1Rep as well as a novel
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protein of the IL-1 receptor famly, designated AcPL Accessory Protein
Like) are both required for I1L-18 signaling. The activation of NF- KB upon
triggering whol@se various receptors results from i ndug@&l’g&m&;}poryl ation
of its associated |-xB nol ecul es. Several conmponents of a specific
signal transduction cascade, activated in response to the proinflamuatory
cytokines TNF-a or |1L-1p, have recently been identified. A novel protein

ki nase desi grosgieaf the K~ aecepipr familydesighated A¢Rla@ecessery Pratein Liks) are bothe
identified ($8§; - aengdi-ng..co- owned Pat ent Application WO 97/ 37016,

Mal i nin et a?% llrgg%fﬁ' Rﬁ{&\%lialgg found to bind to TRAF2 and to stinulate

NF-i cB act i vat i The. achivation ledl NE5«B axore iripgerdiy of thitdeavaribys wecéptord/Bd38ks fromases and

participates |n {he -xB.induci ng signaling . cascade conmon to receptors
of the TNF/ 0?%9%193%3%1%03 fis sppoiatty %@ TOke@éf‘pt eral SQRORCIE I AL - 10,
initiatesa sphamd Ei?ﬂalcﬁa'iﬁé’tﬂ:ﬁoﬁ %ﬂﬂ%_awva@éat inv 8dshéiRe @6 th¥\PrdikiBnkhat@§es.

| KK-1 [IKK-a] and [KK-2 [IKK-(3], i ch [ghosphO( late 1iB at specific
N-term nal c¥ekinge TNEsk queld-[Psdmvemepemibe beasr 1dentifieds o nayel pootsing kipasei B( 3]
(For 1oVl Sw gl Sy e kna bR iR Ws OB 16 SadshiBar Tevr ©
Identified as e conponerits of “a highr "ol ecul ar “wWei ght™ protern - conpl ex
desi gnat ed tcheehdihg i-gmaddRarant AppiizsidnoWyl 9/31016,dalidn stedl k996 DK was

ubi qui tinated hy an E3 lquitin Iigase termn er of a cascade
of ubiquiti %W‘gnﬁ*’a‘ﬂag it%g‘q%ﬂﬁy?@stﬁ’_ ?‘_ﬂ“‘ﬁ% e agghops N shares, pegiiefice ng
cascade,10PhQamReyY WihetAPR] Kinhdliahd TRakRbateX Bn MbINHLBSindididg sigsdiagi at ed
with 20 NF-xB inthe cytoplasm is sel ectlvelé degraded by the 26S

r

prot easome. CFeads qopeanste reepigrseishe FNFRIGE fanilyrasd 3 therlbdelypryl REeRier-t o
| nteract w iy ﬁn@ﬂ.qi[?%itiﬁtgﬁggx%lg@%%eg@ %diﬁgfé chi%{?ﬁ%\ Qf %&1,;?3«54}&, nucl eus,

where it binds Its tardet g initia anscription.
I denti fi cat IIKK-lofIKXexlearal IKIOH i [TKIOMB3| whichrphosphdrglateficBhet spdcificsNgeralisabne has

given a clue to th anti nj b i C ceptor actjvation m ght
be |inked t Serinssesiquet E%ﬁiaosﬁﬁeﬁ?f&s%% ggﬁi?fmﬂ-%%lswés% uElp

nodul at a5 dgSdng Mdn@thg WO 990H i ThedbLiih4365 Wér® IR hiifidids thOsiMshohshtdss £RHgRNt | al
for the activation ofg NF-KB 1n a flat cellular. variant of HTLV-1 Tax

t r ansf or med MlgPBLMEERProlam cAmplex desigralsd el Sé&?a%%?me-t ested NF-KB stinuli
(Yamaoka et al. pRBloryINEMIKBRS schddfvely UBiqiBARE 8% oh 73 ifiPligddk, @et | y

interact with | KK2." The sane protein was i ndgpendentlf/ cloned by Koval enko
30 et al. ($wwingbmpmberiofg cessadnwfadiquitinehjugatingrenzyspss| Inghe lagirstepead this 23758

o0 125024) il LEAL LAl 700 By AL G0 oL 20

20 NF-xB 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-kB essential modulator designated NEMO. This
murine protein was found to be essential for the activation of NF-kB 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



two ot her groups as a non-kinase conponent of the I KK signal sone and
designated |KKAP-1 (Mercurio F et al 1999b, Rothwarf DM et at 1998). The

same proteiyoWpssfl SO cloned as an E3 interacting prot eiggpaibtigesi7 S an
adenoviral protein, encoded by the wearly transcription region and

functions to inhi bit the cytolytic effects of TNF and was 5 shown to
interact with RIP kinase (Li Y et al 1998). These studi es provi de evidence
that NEMO méwp fthss geavpe as @ mon-kinase; @plp@ﬂemwéthqﬂ%szsp@jme adogesigneted on

pat hway. Thr KKﬁ‘ ﬁ\g&‘a n@?sePgl Jo56! R e[’% PRCRPSY. Tht 3ife PRfdin Was

initiation o sphorylation” ’'casca ee diagrammtic il lustration
in Fig. 2). ﬂm«ﬂ@edmmm\mwnctmgm@gaedmm xsmgﬂdenqvgela:rgte@awcm}edmy ¢ f

1000y 1 yrpal B bR egith AR phiEid NARGERE Epolht s W TR e o

al ., 1995n) shawd tcODteda®t vith RIP kingdedlli Wat al)1998)d Thaesd stadies prowide eviderst thah  of
NF- KB by th does no tar.,nor

Fas/ APQL, hmvg\)ﬁe%‘?teﬁﬁﬂ BrR tsbept?f[tgﬁé‘gte“ﬁes@ﬁ{\‘ g?m§%°§l§0| PathydY, % %in
cal | ed TRAlDlneaambd r-b5¥0blatel qsioteine appeat itd YakeOpapi hdiritiation dfahé :ﬁl?@phergmomi ated
protein calle see Bo and 15 .1

Anot her deat ??SM%&%@M&H? H'@‘s PHbl} ‘Ef@e@%ﬁﬁ% W %h en expressed atgh'

recept or - i Nt @yedsdahn by xtsafeiggérw—fésaétg;aﬁ&ﬁém& 8 a{cﬁ@e@ecﬁmm R¢Rothé et al1995) is
al so capable of interacting with TRAF2 as well as w th FAS/ APOL TRADD,

the p55 1I‘NF 'r9§6b|&(fb?h°&?¥@1 WTQCEPW (Miesialos,tjal. elﬁaSlb GR4O (Rathe ¢f1aly 19%58dci at ed
h |1
with cell cyfQt@s '36' ol @9@?5@&%&&%&%& fductidnSo legibl_lgbRAbéythénf Tr@A?i act

W th TRAF2 also I np activation. ol ecul es appear
to be invol vdsss hot burtdeorﬂmtpﬁdWH weaptan ot to FE7APOB, havesivery iticarpbind Rhiths p55

NEoxB act | el epi b oy GUELPRADE knd 3RS el B SR A Whhd B T 0"
1995; Varf owm -associdted pro@Bteallbts M@{Tlator FADD 6 )see Bhldint eti ag95hgndf NF- KB
actlvatlpp %ﬁp Anol L- 1 5B tor 0 (:ULﬁ%s1 sgm} ec%ﬁ%ﬁgt‘“ é)];ea‘;rxf r_‘fltegarlgngay

I nvol ve a hono o ue
r ecept or - assprofie, dehlgxateﬁemﬁ’ (Iseeanec at hle,dl9l95%ié al{cCeapable of dteratting WHIDS) .

TRAF6 and | e b en al.s t ant

| L-18-i nducm%\éﬁl I'ng a"r“{'(ﬁh ?ﬁﬁ%%@v gg;?ﬁ r?;ﬁeptfﬁg’@% %Aq%'gl

si gnal i ng catmmbldmmwaanmually dssaniatgd Woish ¢cetiogpitaxicitydaduttiomréall dedth)eits her
TRAF nol ecul s or eath.d L contagjinin pter proteins are regul ated
by proteins O ﬁracéwltﬁ‘ﬁ{{g:l'\?élrs%'w lcﬁteizgé‘baﬁ?“@ gfﬁ’é’ "y nodifying the
conposi tpen of thmﬂplhbwé@ésea@e&%@mlv%@%%e Bodhia ?qud to NF-«B

pr ot ei n- pl‘ otein interactions and downstream effector unctions. Sever al
cyt opl asni ¢ aHvation] Bagse aeciaions aprgreninpidown theepSH IANF teerptariand Eas/APQ@1 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.



WO 01/ 16314 PCT/11.00100517 Anong them A20, c-1APs (cellular Inhibitors of
Apoptosis), TRIP (TRAF interacting protein) and |-TRAF/ TANK ( TRAF

i nteracti in, TRAF family nmenbers-associ ated NF; lyator). .
(Rot he et mgPB?I%ngM; Rot he et al., 1995b; Cheng and Bar??/&lgoﬁfgésﬁ‘%; Lee e
al. 1997; Roy et al. 1997) and two others, one of which is 5 designated
clone 9, which shows sone sequence honology to the proteins of the present
i nventi on, ardongribénn &200eBARy(adlmihr dhlibieors &f Apopeosiz)-TRIR(TRYF(otexavairzd Pat ent

Application 97/ 37016) f protej.ns has .bee t.0. be
capabl e at q\r/é’le?%g %?‘Pbﬁmkggd i@ﬁﬁal?%mg*‘mq nfera ii&i\%np\t,\%mﬁ@nbers of
t he TRAF f afitthhers-dedciated NE-iBudaivAtor).a(R othelee al., 094 Rsthe etdl o 1995bt Chénghave been
denonstrated to be quite distinct, 10 These proteins may be an .important
ik T ¢ hed BRI SIS Res-ok Al N ReY €iHridpD i HE FHEES 69F YEHER at o cel |
survivals |desigaaéd dldnei9s which shiddis soin@3équeRoy hbm6foBy td thé BeinsidTehe present
phosphoryl ation of I-xB. There is also no informatign yet as to the

mechani sis PHR{OL.dpRG Apgthere designping rejane p 23 ¢ @7 coPeaties \eroIrdoFateRArs by
di fferent rgeHRitRhSWOSHTIT0RE). ERkIS6f MBSk Hrofeins MBs bEALWA R0 Bk dbubieBatby t he

two TNF receptors. .The crystal structure of 15 the TRAF donain of human
TRAF has bdga§t plbinding. yind simeelsq phingeracting with megbers pf gl TRAK famidy. Yebt ur e

reveal s a thé ABklighab@lds AIRIE iilﬂ%rh&{jbn?h&é*ﬁ‘eeﬂ_ BahonkaaRl o b¥LRSdRARY des an

avi dity-based expl anation for, the dependence of TRAE recruitnment on the

ol i goneYl zakhesh poteinsnmay be apt imertast inkeiny the abiigy iof TRAE-depsndent siendli gands.

Accor di Ngl Yran@ch&os ntbAulife cKiPs@oivhly & f20 Bt It SlebMRW TRAEE dighePBent @i Ni ng
cell 20 viability, the various intracellular” pathways involved in this

acti vat i on phasphotylation of bxB. These ipaleq ne linfarnpafior [yefcasctatthel methanismsthatl e, how
t he vari ous;: F. pr ' ree | . ve i I I ndi t

Fur t her nor ?‘Jgg\ cfg-sﬁetggvfcaﬁ%t\?ﬂ &eg%?ogdl'%ggt\‘/ggﬁ %‘Egb&n%iﬁf%%?ﬂs&g#ﬂ t‘?ﬁ’eé#klﬁs NG-
recept or f absdryedaforithe heluctiond diF-1eB byl therttvo SNF receptors. The ceybtalnmruptatetofiay s

i ncl usi e rLous -. 25 adapter, i at or/ nodul a roiein bri ef

r evi evvsl\ganggert%kélﬁﬁ’é@ ‘%ﬁ‘,"’“f*g&i&a%lq’&?n ors-fre! Vﬁ‘ﬁ;?ﬂ@é@o‘a’/ﬁeﬁt aﬁsg%gf Pat ent
Appl i cat i orThblesuchird fevddls a trih{ebio Gelf-askbAdtibn of HEIFAFE donkii; which grivdddsAl/ APO

i gand, for anpl e, can have_both beneficial ,a; eleterious effects on
cell's. TNF2 g&?&nﬁ‘@?ﬂag%tﬁb eﬁ?ﬁ?dﬁ‘f@ gk Qﬂéﬂ gery ngr@'én m agai nst
tunors and oligbérizatisisofalgasieptors sy theinirindpic leffackMuldrdigandsr y from i njury by

i nducing the 30 killing of tumor cells and virus-infected cells, augnenting

anti bacteri al aémﬁﬁpg&asa?gmdg%ﬁ? etippEn and its ipRertanes,in paiataining cell e

TNF-'i ndlac edsigbfilt), tid YarioGintacelfRt pakivays iMROASH this BetREEch HNVE heRbf&e
del eterious and as such TNF is known to le ay a rradlfr pat hogeni c
e F proteins, are involved

not been clearly elucidated, for example, how the various T
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/APOI 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 WO 01/16314 PCT/1L00/ 00517 role in a nunber of diseases such as septic
shock, anorexia, rheumatic diseases, inflanmtion and graft-vs-host

Feacti ons. ywohfkfilp cases TNF-induced cell killing is notpcflfighball € The
FAS/ APCL |igand, for exanple, also has desirable and deleterious 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 swolef Hahtﬂ“g@ﬁls of disessas sudhe s sehti eshogkaeanoresiad fh%aé?)yhsﬁﬁsé%ent i ng
aut oi mune s R4S ITBLh AR INEShbiea Bl kilifxlinhact ed
cells carry tﬁe FAS/ AP recehots{c/)l%lé%n ﬂg‘llr surface ane can gl

destroyed bylesirgblz.yZhe @AS%Pthlgambcfeptemm, s has gesirablsr allﬂydeletﬁltlmﬁodl es
specific th ; frede (&P |

i ntracel | ul g{f SOThgst ,%%/5?6&?”2}’ aat?t"gi\ﬁgé ﬁﬁ 1t§ r?e Jg%) ﬂ%‘reﬁh&g %%W‘ZQ FAS/ APOL
r ecept or SWayellsedmraIgemadeatwneof duselts{ fl@cttbt? kilbing eofafptells wh@bntemgnizsd
killing of ] | a ute
hepatitis t%‘é{f;&:@e d%ﬁ‘?@? g&é’;ﬁxﬁen& rget(? iF geﬁgig?n %@‘Z‘P%%I@a’é n view
of the abovEurther,eranoﬂsanaltgemEpelbrand mvati‘ecta'd\bfeﬂ&l@r}f theFAG/ARMI teceptmencel | 15

deat h path hand [ a
NFoxB " ndudier it A5 RRTURRE adRbsa Y ahNaGE o Bls el vy B iBBURYS (!
bal ance, i namtdmdiek spealﬁcyherdsle,tmﬂehereﬂym&vatm oﬁpq:ibéaatl'g(apa;rtbmﬁymracﬂhrlarex anpl e,

when it ,jS |redt achi eve des capcer cel or ot her
i nfect e&b % WA %ﬁ%%cfp% 1$ fec\%ﬁﬁ verd?? %qu é’mﬁ\rlfla ?%tre t he
FAS/ APOL | i gdﬂdnousch&blsgfcm rdxmnplhﬁumhiroltbddhlhngaﬁ' hissye @Bichiis iobsﬂ'veldrldum ng

NF-i cB. Converse deSLr rot ect, cel,l s, such as n
e, 1 el Sl af rolh SRt i pRh bt B eruediieRof ¢ ier 00
be desirabl eellso block the cell killing induction of TNF and/or FAS/ APOl

ligand and enha el r inducti B. lee

certain pat hol ogﬁ‘ Vé‘fw 8f {]’53 ‘{eah‘?:éf%at ir?ce%’iil"(ﬁ%lfeﬂq%ggﬁ éﬁ’fl@ cf“b' ‘E?c‘fgut he

i ntracelibul ggatls p@AahysNéh Matdneand HREicat aBusy cdlhsuriivil Patftwad® (VieaemikBr and
the IL-1 receptor, while in others it would be desirable to enhance these

i ntracel | ul Adugtianheaye othemband, theretapparpatlyepists s fipe palangs, intjeeeliulasly ¢ he
present i nveabeg e BIO¥psRing ﬁ%‘t}%aﬁﬂ' Fd’i"éx)(mﬁﬁ:t Whén ﬁ’tr ft é’ésﬂed toggcﬂxe%f orms,
anal ogs, fragments or derivatives thereof cap abl'e of binding to the tunor
necrosi s fa&tagimal dedpcion ok eaneeragelly of a@zeormfecrmw diseasecd cells, “A&’O#ﬁé’eTRAF
bi nding pr Qés“m‘ﬂe&‘& Rve TNBVARLME the FASY B0 MR 3hdveihg Vnly TRE béli ddath Rkhvidye

activation of the
20  without inducing NF-xB. 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/APO1 ligand and enhance, instead,
their induction of NF-xB. Likewise, in certain pathological circumstances it would be
desirable to block the intracellular signaling patbways 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 WO 01/16314 PCT/ 1L0O0/ 00517 transcription factor NF-icB, which is
initiated by some of the TNF/NG- receptors, as well as others as noted

above, the according to the present invention to TRAF .
b he o gl accor d h Vel e

prot ei ns may erefore be capabl e of nodul ating or nedla
intracellular signaling processes initiated by various |igands binding to
their receptors. Such ligands 5 are e.g. TNF, CD40 ligandl FAS |igand and

others and n@dﬁérqinbﬁ 4ot NRKBOWhioR s iBRiate@ b soﬁiE'olﬂBleaINFM@FI 18deptovs, As
interaction direct]y or indi rectl wi,t h TRAF protein gBéndu tion of

NF- xB act i valflbss r#wdaahavefmm%acepmg&mweﬁm lmpenp y Bipding ot i on,

by TRAF3). WYERAF BtGhs by therdfdié Necapitdd 6f odillatind @r hid¥igiig B inkiaskiiulas
i sof orns, anal ogs 10 fragnents or derivatives may |ikew se be [ nd| rect

modul at or s/ FEERIRE Brosesses injiigted by various ligands binging| to dheirecertors: Jue lighnds varj ety

of ot herspr% OgTSINWc@hoal g@n&Mi %n@fand bﬁ%ﬂrﬁatthla%ﬁlhxe&% REPHEI NS
directly or rectl APO receptor, p55 F receptor, p75 TNF

receptor, | EglNFe@emtmtl@nadla h@ractlas gliredtiyt Q,rdmgnrmlmmﬁl TBAErpretsm e
cramLe: M 0 RR T Bl SR B e GBI RS 0 v
some i sof or a®ivatich, bhERABBVe novel TRAF-bi ndi ng pr ot ei n i sof orms, anal ogs,
fragments and defiv ves. t her eof nh| bit the
si gnal i ng pr ocegth 8’%010%}?6% a%‘b"é’cP’PfeB‘an:}lhe t"lv)’eFt?ﬂﬁ B‘?‘F its h‘§° o5 $93P%n of
QF i ch lGlEdtl;rbgrﬁen@ﬁ 90 Cdedivatiles hnmsyTvlﬂcEmg& l?de ifditet Mdﬂlatb?é/mﬁdlﬂﬁﬂs 8E£ghe When )
esire i kewi t he i.n rotei,n o e inventign or the
TRAF pr ot ei FRE I\‘Ahfg????ﬂﬂ@g agivil ¢ a&““’l’ﬁﬁ%‘é’?‘éte‘f'ﬁm Yesap B?t ory for
NF- ][<]I§ aclz_t | Vikdrapfing ?ﬁlhhmﬂ } p’r@lﬁinh Mired@ly 5rhhm@% (agdmﬁsm? lgf:epwiﬁpSS _
traf ficking or stabi t he eins t ich they bhin e is an
obj ect to pméir?fépt%?z}g%mqé‘fc@‘%% Eéecw'*a (R ATSPCiiegPEsting: 8“"5’ f{‘}&t e the
Si gnal i ng afaﬁfpﬁsmm{'r.mppgm ically, to block the inhibition of NF-xB
activation an ence rin out enphance xB acti a i on en
t tg) dh 25b tg?]é t, h du[::IFB t t wh

desi red!® A furt Hapothsgj Quget of the, dnveRiam {S i Pravideoanfagonisise eéb(f?gb‘?ﬁ’b‘?fel

TRAF- bi ndi neptifi¢sQbr@hnic c¢rﬁpz:fuﬁdsrrsn evamadn&g&foﬁﬁsamah&vamdveﬂmaﬁmdi@
t hereof, to |solat$and aracteri ze dtjonalgagrotelns or, facfors, which
may be i nvoPR I 15pTormSy aqes agmerts and depyatives thepgof Which may bgused, 0 aphove

noted r eCEpﬁxﬂfbltEtﬁé bighdlin F procdss, 95 I?ﬁfre Qﬁegiﬂ?:bl[}s toViHnRRe iﬂ@ﬁéctlﬂ}aﬂ&m bONBQBIRAF

proteins and influence Their activity, ['or to isolate and identify other
receptors mdltstahs@r:lat?éIlmwl\&meptrlmcdl-ﬁngdrprcrve$se%p‘élen éESPFF@)rLﬂGGm?sWh@am in the

signal i 89 PHEGRAF iRding Protein of the invention or the TRAF protein to which they bind (e.g.
TRAF3) are themselves inhibitory for NF-xB 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 isolatec 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 TRATF 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 WD 01/16314 PCT/I11AQ 00517 which these novel proteins, anal ogs,
fragnments and derivatives bind, and hence, in whose function they are al so
i'nvol ved. x$vosdibdiaf urt her object of the invention.s to pé-ﬂji s hi bitors
whi ch can be introduced into cells to bind or interact wth the novel
TRAF- bi nding protein and 5 possible isoforns thereof, which inhibitors may
act to inhibit TRAF protein-associated activity in, for exanple, NF-xB
activation aWhichdbrse noysl gwoteias | snalegs, tfmements ond derivatiges hisdi gagt henee, i5r whi ch

may act to iwhésifinctiohingy healo Ivbfve@ssoci ated activity (e.g. TRAR3) in
NF- xB activati on and hence, when desired, to enhance NF-KB activati on.

Noreover, it is Anstllofusber ofect o ﬂpﬁ inyentioni is\terrro\ide inbibitors whigh Can be
above- nentlmquceaqn{g%lﬁsﬁbrb?d 85&'»01& gsOf NelT5 T]&ri_dlr ﬁ%%g?g in! grrents

and derivatives as anti e preparation o
nmonocl onal aﬁaﬂsxb!mvfegna ﬂi@’ﬂeﬁ whlcilihdllbmrs meyresdp inhibit TEIAR ,prcutmyl—ab@cmedd for

exanple, fo t.he.. new r ot ei ns fraom.dj ff our ces,
such as cel ctex }s&(?%%gl’ans‘% ?’r@'&tl%%ﬁ ﬁnﬁeés e&&?i‘ﬁér%@iﬁmg

anti bodi es atabvaimm tmeWhi‘cbrmay agnmsﬁnlﬁblpuﬂilﬁlﬁimys Tmalgassémted kotivige.g.f yi ng
di sorders r nor nal tlon ng,of cellular_effects nediated
directly by%&jﬂlaﬁ‘gﬁ gﬁﬁ%‘“’&? ’E°§dw G Qesizedy S’?ﬂgﬂﬂ cghidivatignas) APQO
receptor, or ot M@fco{'é}l ﬁtxﬁén bsﬁ@m&ﬁ§ preBéht iiRhtion2HSRE 'tl?é @d&v&%lehﬁé&ﬂ
protein | P), which act directl |nd|rectlyto

modul at i? o dRAFiR _& ere@m, t?PEWTﬂﬁ anglogs, fragments nd derivelins asiantgensie
proteins. 2fheArépdfatibebf pl f6al aﬁd/smoﬁdmmt dr8B0diés thérefd! THS ?ﬁhbghféﬁ geeut cal

conpositions conp r|S| ng_ he above novel IREN protein, iso
anal ogs, fr%'@?ré?ﬁy begpsed, der sxgmpley o5 thespurifiptio %wmmﬂm%Mleons

conpri si ng §d%&e§@ﬁ&ﬁas%@ﬁ8ﬂmcﬁ%¥hm%rﬁ%d9&ll'ﬁIeE'er antagoni sts. The present
I nvention thus provides a novel IREN protein binding to at |east 25 TRAF2

and having a hi friretsmare, i these yangbodigsnmay de tusedr foxrdiagnesticc purpeses, egdfirat or or
medi at oys of ldl_ﬂﬁ?ﬁé' Asdrdéi§ |rél%@rto bl Yrunckiohtn é +f5 c«%l YaR! efetles! MelilRd

nmodul ati on or I ati on of | east one intra ar_signal I'ng pat hway
bei ng t he c&rectly gy JiRA protsins ovménatedtby -the pISaTNHE resapthms@AS/ APQhrehptiRAF2 | s

directly | ryoltgdeio Rk Pef bl Bl AN MORRL Ehpie! © 1

cell survival.
REgul at or) Bl r%d&’hlcb a‘fﬁi‘k@ﬂ}aﬁd mdarpgb(r tormbqulate/mediate intreNilan Brosésgesatihi ng

pat hway dowagddcBaimwitR TRIAF ddtbindlPSt ream to

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 TRAF?2 is directly involved in activation of NF-xB
which plays a central role in cell survival.

30 In fact, this protein, designated IREN (for IkB 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 IxB. Further, TRAF2 by

10



NEMO and | KK1 and enhances | KKI phosphorylation of IxB. Further, TRAF2 by
10 WO 01/ 16314 PCT/1LOQ 00517 being capable of interaction direct I y or

indirectly e above noted p55 TNF receptor, p75
FAS/ APO ﬂe@qgél and their associated proteins M%%%% and Rl P,

also is a nediator or nodul ator of the NF-icB inductlon or activation
activity attributed to these receptors. TRAF2 is therefore a 5
modul at or / mepding Qipable dfhinteesetibn diteotlyvar inginéckiyayith (}asaboppmsed 36 TNE cel |

deat h pat hways) nedi by t he [ tors and el. I roteins
and as such TeRPLoT, ﬁé%ﬁgf‘e'eﬁp& E&(@gﬁéﬁ%‘gﬁ f"l"ldtesr}%e"r é‘%é% 35 13?
protei ns W MoRRAFPRADDARA RIPJN0! is B imddaedr @F miotulhioLofOtié DIFHEB hfductthae oactivity

of these receptors (once actjivated by their |iga whet her the
cel I's will oeivalione @stivity e attpbytsd dlt?lgltVsetﬁ?e?}Pﬁteﬁﬂé‘)Faf 'Fhe‘l‘éfbf hv&nti on,

play a kfy 'i’xﬁ)ldﬁla{o?/rﬂeﬁiaﬁ:r'dﬁ@k agdll QviRel PRBRayERAE 2ppodtdt e tiet bal death

proteins/receptors wth which TRAF2 interacts, as _proteins,such. a IREN by

bi ndi ng speathayshinediated byrihese qurorﬁﬁreﬂjﬂ*a{féswﬁ@teadmﬁﬂf ynd, a3 sugh have

their activi, LeRl @iefC tdcoftordi dridiof 8nsA$n}W1fRAHmlsJaed herei n
t hroughout #@F%rotﬁtﬁgaﬁ‘rw ty, forcetgga Ie0 RAF}Z 15 actl(m)xl |s meant

to incl ude imnportaot ﬁaﬁplwmwmloﬁﬁe@ﬁﬂwmféﬁﬁ%ﬁcﬁmﬁ W@c%@uyatg
pat hway, sgﬂ@ glﬁngf WHMEHE tHe QBN mw@&dlum ads Meu n

t hr oughout ng protein, 1n particul ar TRAEZ- % m({mq‘g tein,
acti vit J0i s inmentinn, t play ric eyl erolerviy thist intamaction botwesn  SRAFRA h ticul ar,
TRAFZ actl Violofeil¥reMlptdd Qi il ACPRARS mtahasildaqn&tansT RikSs IRENEW) Bihditg TRAF2

pr ot ei ns, 1 5o wod i ation includ 20 nodulatlo/nedlatmn of
cel | survi vapecificalipndy STRAF2 puﬂtmednlaﬂ ity H@!é’éy radAr j Wikl pavengEnergactivity

activation/ 'n{b%%{ed%gtu}t&a%h ﬁ%ﬁzorot eins, especially TRAF2 is invol ved

directly or may be conS|dered as an indirect
modul at or / medi at Alsswxlbbe apdd hetcm theaygbeut, FERAT oreeain potiyity) 195 exampls)RAFR| v a

number g ot &?{J@t ey gcf ﬁxclu\%ﬁ%‘ﬁ%@v R%qmcl’ﬁh&ulatﬁl%'\éﬁiéﬁbn it teNceRSsub¥fivadl C B

activation/i"n 'on an or other TRAF 25 proteins) binds,
or with whi phthWaFick as Nii-hBrnnd’tRﬁbhlpcrtnramelkqwtnee enaised herein drqughqutor

indirect fa URIN k8 ifudé P!
transcripti M&%‘B@% ﬂ’g&gﬁ {a viP‘fil 6n #&t%&el& ukﬁ)?lase cascade and thus
| REN may hawsdalatiom/mediatidnhef TRAFs, lin ipasieulas tTRAR2 ativity biwirjueoef spacifipe
control of er gel ctivat e tesEulial hway. |It.
t hus may ha@g' 4% %’ rﬁp?ﬁ}lﬁrﬁ%iggr%%lﬁt th i mofi B@@Oﬁlﬁ%@&rﬂmt ?l(l)ln nd ot her
non- apoppot infodﬂfafi&ilﬁﬁdlﬁtfoan\ﬂEeRSuwﬁ)al pabways, ihlparticalat, tiwlse oflating 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 AP} 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.
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apoptosis. 11 WO 01/16314 PCT/1LOO 00517 More specifically, the present

i nvention provides a DNA sequence encoding a protein capable of binding to
TRAF sel ectwrhifibaagn (a) a cDNA sequence of the herein depi-ghrabfR7 REN
conprising the nucleotide sequence depicted in Fig. 3; 5 (b) a cDNA
sequence of the herein designated isoform | REN-108B conprising the

nucl eotide sequence depicted in Fig. 4; (c) a cDNA sequence of the herein
desi gnat ed i sof or¥iPrE REegifically, he) pressnh invention previdests BNAcsequrapr encadipg 8t ed i n

Fig. 5 (d) g oi‘efnadaﬁﬁﬂéomxncﬂngf%%@[‘ﬂlﬁs%le(:ébﬁ()&) whi ch encodes a bi ol ogically
active 10 protein capable binding to at |east the residues 225-501 of

the anino acid sequerf®e c@Mrmnznce(@’)thAlmm desigratedelRER) semerisirg the

hybri di zat i ﬁﬁl:lédﬂdé‘seﬁﬁ&ié@ﬁﬁ;ﬁct@& (89 under noderately stringent
conditions and which encodes a blologlcally active protein capable of

binding o at |east t(hearddNdusequans <8'0ﬂzedierm¢nesleszsna's@d asfatms 6B of 15
TRAF2; and erate as a result of the
Cdnh r@x% %%gdﬁ&%gu&(eé Gdpi daufa i-‘geﬁ

geneti c code l% sequences, inedih (a)-(e) and which encodes a
bi ol ogi cal |y active (prat eDNAcaptabms of thé rhtireiy desigasted ciagform HRENEE| dues

225-501 of %g%qgeﬁﬂeg ,gee&&g&gg%@cted'l;ﬁzﬁfgé 20 Enbodi ments of the above

DNA sequenc |nven I on“enco fotein encoded by | REN
i ncl ude: (| ) A DNA sdduefragmenh obalseqgerich €a)p(c)owhich ehdidby abtoingbiatbj' acgiveal |y

active o, . : | e .of to TRAF2
and capag nﬁ%&?gﬁﬂkﬁg hlcrg ag(iﬁ%%tggfvg'ggs%é-gﬁg? g’% %EN’ I so?eg}’ el
fragments oprhangs t hereof 25 (ii) A DNA sequence as in (i) above,
selected fromthe gr i equence deriy from
t he codi ng regi on of ?ép‘%;@? Sgﬁt*‘kﬁ% ca? ?%ybrb#%% g(ﬁﬁ%‘}%’&cees&rcdg)égﬂl e of
hybri di zat i budet mOQmButmmnMOndm):nammamclﬁéhcnﬁﬂat hmmlg;caﬂy adtwg@mtem
Cond' tions QA}QMX"‘HEW&CP&’% %ag? 'thJ: Oe%ld%el 55_/5 ?(ﬁt Iof’ &e no ac% sequence of
1S TRAF2;and
(f) A DNA sequence, which is degenerate as a result of the genetic code
to the DNA sequences, defined in (a)-(¢) 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-xB 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 WD 01/ 16314 PCT/ 11 AQ 00517 c) DNA sequences, which are degenerate as a
result of the genetic code to the sequences, defined in (a) and (b) and
whi ch enco?f0 IIQ:ngl ogically active | REN protein; (iii) gefiifeguence as
in (i) or ||§jl above conprising at |east part of the 5 sequence depicted
in Fig. 3 and encoding at |east one active IREN protein, isoform anal og
or fragment; (iv) A DNA sequence as in (iii) above encoding an | REN
protein, isoform ana)BYA squencesgwhich atealegengrate: aslagesit of slietgepgtictdede ani no

aci d sequenc i | Ei. t : g | on
provi des pro‘t%e‘?eﬁgqu‘%“%%oF%“&St“?&‘é?"%?&"@@h@&"% Eb?/' e?ﬁ%de%;@%gcﬂﬁabm, provi ded
t hat they apmteigpabl e of binding to TRAF2, preferably to at |east the
225-501 anmino acid s of TRAF2. t i . ghent s
and derivatives of sgﬁ{ég‘gﬁ@ esf"%“"g%&%b’gﬁg%éﬁ?bagés)&%%é‘é?‘%ﬁgé&?ﬁ{‘ ese

pr ot ei ns$ pokegpept detdeted mdig 3dind gndoding latleash omeractivnIREN pratgn, iseforpa) A protein
bei ng the proiei n hereit,n designated I REN, (b) Isoforns, fragnents, anal ogs
and derivatf‘“\'fosg(frlﬁr@leg%‘}’, and (c) An I REN protein, isoforns, anal ogs,
fragments and deri vat(ivyes DNAesequdnct ay iim (it t aboea sncodingt aro IREN epratainno aci d

A Vector colpere: meoasy et GAY bIFRT AL RTRb aclt earkRAThicRR T 0y e

i nvention whigch are capabl e of being expressed in host cells selected from
prokarygbic and eukaryotic

el.ls: .as well as transforne r okar ic and
eukaryotfc cel | s"@8 iaﬁ?ﬁﬁb%AP‘&?“BMISY‘@H%‘C‘PW&%‘XPS nqgef g% ogerdgb\yiyt gées a
met hgddf gr am@du?fémﬁ)mx,%waﬂrﬂhat ﬂ&pﬁﬁrcapab&nﬁ‘lbﬁgléqg tbrlmnprechSbuan_ avative
encoded by fné 0 tvﬁ% abqve senggeffmcc‘f{g Lng to t nyention
whi ch conpr €@ dhedBma gppaackhsranence R g ﬁéﬁ"g‘?’?f‘é’c?“%gi’ CETE® under
condi tions gt t advetived’ of Neai@X RicRéifi @iid Opolgpdptdesr OEmbodimesst @f mehes@nal ogs,
fragnents or derivatives, effecting ﬁeost -1 r@‘HSJ ational nodification, as

L e .
necessary, POCIRROYPRRUES: acrording o hedinyentipR WEWAT,  anal ogs, fragments or
derivatijyes and i sol ghy Aprofeht BeifXBE Potitheddin ievighated IRENOr M8, anal ogs,
fragments or derivatiyves. 30 ég\ a furt Per aéﬁ%ectt tglg i _ve‘gt I on provides
anti bodi es or acti ve (PSR, Gagsments,anajops pad decivatives tSEOLARA i fic for the
above TRAF-bi ndi ng prg} anNREN 16885 isofdimb,0 tudtogs, 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 WO 01/16314

PCT/ 1| AC ngiﬁ {p a different aspect, the invention propiffsebdde; f ol | owi ng
screeni ng net cﬁiJ (i) A nmethod for screening of a |ligand capabl e of

binding to a protein according to the invention, as noted above, including
I.sof orns, anal ogs, fragnents or derivatives thereof conpri sing contacting
an affinity chrorfaediffesgehgspaciithe mvmomprmdes&ecfolﬂnmeﬁqneemngmswﬁ 5 anal og,

fragment or 61) 'n%/f%od\fgr §c§eeﬁ’i‘1é@??ﬁgan\ﬁ" bbb @‘Adl'?%a)n Bte%&ﬁm tdfhe! | gand

Is bound to’said matri X, Isolatin anal yzi ng sald | i gand.
(ii) A met howeitin, ssootedrboxg, mbludm@hwfrsmqmabgs, draginenys prxderizativeg thereobapabl e

f bind | d
Co the i nvettTafikSyEtdy b 3ROk SuoRRReihy bhAQTE thicklspfl AR potfnf T 0L T 0O

procedur® i malvkg dhgmexsetqm:mvmserttadxdd vgtis aicell prwact iwhereby dhe tigamgnisl og,
derivative 9r fra aj ried qne and sequences from
a cDNA or ggﬁ%%%aﬁxb@ Qmélg 1sc§%tmgan%ﬂ%a3yztr%esmdq Eﬁ% hybrid vector,
transform ngx)yma&thob(fa-tscfeeﬂuhg of\a DIN/s seiqdence coding for iadighnd capgble € bindBigt i vel y
transforned, cel and extractin L d. second h I n a
sequence ef‘f’c%ﬁmf?g” SRrE™ w&gdﬁ%ﬂﬂgﬂﬁﬁﬂg?‘fv ac?%‘%f‘% gol tg’g grf%%(q)tm%rag\?‘? {

nmet hod for ulssveatomprisiigd apptying ithe iyast pwomgbms jprocecoé dn nwh:claraab@gence

fragmen accordln to the invention not ve abl.e, of bin g

di rect| 8to enqeing said profpinispfgrm anglog, f 5"1’%‘3395%3@?'&6??%?4%%?3 }éyergre in
whi ch a Seqmmdeé’tﬁﬁﬂheﬂg‘oﬁﬁd CDN'R/NF%echmGENA tibralyyare nariby by the seemtlor and
sequence fr cDNA or nom c s carrie econd

Py vect DOt HEtbREo B s BOB Pl Wb S s O EP B RSVt cel | s
and the posiransfénied a2B4, Oandeektaetilgs sdi€is8¢hndi IBGLiat wdtor ftol dbtaieds bsquender act i on
of the said se pnd H¥ ri d vector to obtain a sequence encoding a protein

whi ch Di ndse’E‘iS’ g sY In yet another aspect of the invention there is
provi dedsa rret hoslinﬁnﬂy,ttme isEMdraidedn MEtho® €oradolating iand Riehtifpingfprotéias,acti vity
of NF-KB or ot her tracel | ul 25 si %nal | n a tivit rmggj ted or

medi at ed by‘ 23&?1% BRI arptrdiog o the PYFe EaRROIC,

anal og, fragdivesly ©rTRAFI, \cdfbMéngd Bﬁﬂﬁﬁg thza‘ yéabletwmﬁalp;&eaﬁre natwidci@aove,

sai d nethod conprisin treatl ng said cells by introducing into said cells
one or nor e SYICNCE LNEP 24§ earried Qﬁ&?‘bé}’ r‘f’r‘&ﬁ%ﬁ? ugnee fom Ay e

thereof in @Df\l@rd'f‘g%hﬁxﬁlélﬁl‘% il%@ﬁtﬁ@& 8} tHel sBontl My BrFvior Ofie VRS @en OF
i ntroducing_into said cel a sequence
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-xB 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 :che

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, | tor being capable of effecting 14 WO

PCT/ 1 LOO 08@1@/1%:1%6 i nsertion of said sequence into sai dlg%l[e#P@&olglr? a way
that said sequence is expressed in said cells. Enbodi nents of this above
nmet hod for nodul ation/nmediation in cells of the activity of NF-icB or any,
ot her i nt r actbe insetion of spithsenuegcainto spidioplisrivcduwanthat said sequencaisexpregsedin TRAF2 or
ot her nol eculgp.yjcl ude: (i) A nmethod as above, wherein said treating of
cells conprises Introducing into said cells a DNA sequence encodi ng said

| REN protein, isBhbedimerdts af thisabovanudéthyl for mothutstiontriediatiomin bellsfafrthe of a

sui tabl e vector cartyi sai d sequepge, .sai.d vector i ng capabl e of
offecti ng. ¢ Avion SENFARSTSh b e /o ure R b hle i o e pr SERRE By Pt o
10 sequemnceTRaF2¥poasededulesstiydecel |s. (ii) A nethod as above wherein said
treating of sai d,)ggl s i,s b traﬂ%f.ect.i on of saﬂd cells with.a rrgconbi nant
ani mal virus vec s 8Payg> Whrzeid seifl trepfng of gslls comprises dntradyeing i o nhi nant
?lni mal d;/i {E§atid/_&§llsQf DN%[ éenhe:g.aeb arloggiﬂgl@flaﬂRBNCp}dtb?gisoﬁn}i{ ﬁiﬁme}ﬁt}hﬁﬁlﬁ% 5of” ot ei tn

i gan .15 capable of _binding to a specific cell suyrface recept or
on the surf g?f@’aﬁ’fe §‘a$‘8 form PgatSB“ar?B" Y‘?cfé’étcé’d'ff)’%dmg SEQHERTHy SUL YSEAE BS1BR c 0di ng
sai d | REN pgdphWik bficHodtRipthe indétabw of said saiieBur! intoddad ekflsiii at wyethatssidr ding to
the invention, that when_expressed in said cells is capable of
modul at #hg/ ?F@H‘F%FF%FQ‘PFFF\?dHHa}‘Rﬁeﬁ? of NF-KB or any other intracellular

si gnal i ng acti vidiy ARemb@ besHVE dihareRiCkaldtyrehBAg 3f Sid céllshie by Ganstectioh e€ul es;
and 20 (b) infectl nﬁ said cells with said vector o . .Li kewi se, the

; . a)
present i nviAid sedls withadecombinapicagimal irps,veqtor 6RmpHSING| %Q?P@ ofRAF2

nodul at ed/ nedi at@fledabthRehg £ FectBbinsnt GRHAI Vitis\@ctof @Rling G séqicAceCdicbdingV th the
anti bodies or_ active fragnents or derivatives thereof, according to the

i nventi on a8 Vvitak aufage eratein {ligand) that is; ¢anable of hinding @p‘blsP"(?ijici el %}Fpaae sui tabl e

CONMPOSi {§ ONreE Qb rainthe SurBRl 8f AR RO BStreaRQldnd A sdobnll sEfiRERIhcingl@id vat i ves
thereof to said cells, wherein when the IREN protein or portions thereof

of said cel IREN prteiy isefosms. snalpgre Tagnenic @ deriyatives pecqrding o Ahe)iveRfiolsi t i on
i s fornul at ggt {vhkn ExprésSGeln! daldPEel 18 RP bagable! S modiMtiniRBiafidd theMativiey efein i s

intracellular said conposition is fornmulated for intracellular

appl i cat i onNF@Bherr anyeathes datragellularesignalingnadtiity modulatsérmediated byt HRARRAF2
modul at ed/ n&ﬁé&%ﬁ%olecules; 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
I'east partweforiaba DNA sequence encoding said 15 WO 01/ 1631t ob H | AO/ 00517
| REN protein, this DNA sequence being any of the above nentioned ones of
the invention, said oligonucleotide sequence being capabl e of bl ocking the
expression of said IREN protein. (ii) A nethod as in (i) above wherein

sai d ol i gonuRERbprogrin, sthiguldNAesequencs bemg rany Lof dbie abovsainentivatd onesi of the

reconbi nant ypidiksn Asid¥ks ' 1SS0S i neS . of csaid

Vi rus encodels_ sai %f 01 | ggnﬁ%c eg%i?%Feq“@@éﬁ’Eﬁ%?. ? }ei 1) %ﬁ'ﬁﬁgggﬁégs%’%% ng

appl yi ng t heai¢ JREBY preteinar ocedure in which a vector encoding a ribozyne
sequence capabl e;:0f 5 i | 110 oM L ul ar, nfk uence _enc.odi ng
said | REN prot eie?]l? ‘Li\slg%t%%%aﬁapgng%bgy?é’gjh%eﬁ'f sglrd g@ﬁ\‘/@? ‘&/‘% HUFe Fnventi on
10 not ed> abineduded t¢ said gellscdal airacombsmant] vines| dssnoted abofveyrwhetrdim saip aecvint s
expressi on gf ' ' AUE i ild cells, and wherein when said
ri bozyme seq gﬁgggfssafde‘agééé%g%e [ nalgg?‘%fpeggg U nteracts with said

cel lul ar nRNA seliji)ehaeethadtonipesing applying tieRiFozyme preadee fie siichiagecton t he

i nhibition [ Lon of said IREN nrotei.n in said.cel In the above
met hods andg}{acﬁg%g Fﬁi"?’?’g‘“‘% %@P%’bcf o i CR R R (S ‘31?}‘ Pﬁ’gﬂ‘éla'i n fSHEEe 15 al so
a met hod f oencpdiieg jszié [RENi motein isofora amiig, Gihgmen ak detiagive af tRoRtkntioan

associ ated w NE-KB induciion ar with any other activity nmedjated by
TRAF2 o?&byx\é&%%?ovﬁ’ollse%{rﬁ%gaf{ P \ﬁﬂiic%hsamp? E%I’B} h’,at Pgﬂ?‘ﬁr"rﬁm‘% 4 85?‘“ r agnent
or deri vat i vegzyme sayuehica dn $aid ¢diie, and whsieirowhen shidHbszymedequdiiot 3Qslprese®r i si ng

adm ni stering.t patient in need ef tive anount of a_ pr in,

i sof orm ang'l s&b“?“‘?‘?éﬁ% csowﬂhéﬂ%v‘ifﬁﬁ@'efn §U4FNFg And qlepues H'mﬁﬁ or a
DNA 20 nol ean?mce_mgvhltitjg mhmiahm_tﬁon?fe@mbﬂlamaﬁi ma;lirbf Rirdh sﬂg%él_lépti ng the .
interacti on of sai rotejn, isofor anal o agnent or derivative, wt
TRAF2 or any ot ﬁg Fher?BF‘épch‘f‘@‘{s@n‘?mb”?ﬁ © g&féﬁ"rﬁ“"?“é‘ﬁ? dherr is dsinded

f r agments or alstea iethbd foe tHeipasientionror teatmenir A @athelogicMondilve kb Ried with d
protein of e_inyention admnistered to the patient in need can be

t
speci fi cal IVP TRdngHegeR prWith apyetien AtivinEmediated by FRAFAuT by wither molsicnlgs

t heref or. Taewvkéh PbRich 0 ' ] nodul at e
NF- KB i nduct.i onglga/f)l &g&oﬁgﬁaﬁﬁo@?ﬁ%@oﬁel t#g‘ﬁ\é?&é‘l@%%g{ﬁg%ﬁ}e&f nventi on

there is priifsead melhnd orarrsing adaministeringdo oipetiashirf nped an effentie bmoundnf of t he
[RAR2. modil @i RBicRh SthaR] %&Po%kibéivegeggag%gfnﬁ §the ifivendGH, oY § DNAOT edi ent

IREN its biologically active fragnents, an
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-xB 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 WO 01/ 16314
PCT/1L0OO/ O I,) A pharmaceutical conposition for nmoQfmdatsdiesizhe TRAF2
nodul at ed/ %ﬁgf%‘c‘i effect on cells conprising, as acti v?t! ngredient, a
reconbi nant animal virus vector encoding a protein capable of binding a
cell surface receptor and |IREN, its biologically active isoforns, active .
fragnents or anal(®gsA apbamubewctlo tdmposision nviont i medulgting) thephERAEZeut i cal
conposition fonr ul at e S foahfd: &f feeshbifahe el | s
conpri sing agm‘%\uéé{?é\?@e‘ﬁ%%@%g%%n n, %5%8?’%%?%2‘%%‘?%& sequence er:codi ng an
anti - sense asifqubvioe btor kecodiRgEN priteih eapshle of binding ar eilreyriacs reeaptoriandent i on.

10 A furthe di.nent of the. ' L4 i

spee 1 cal | A P ePRacal Filf RIS REPE RpgH) R mAORE R e
of a pat Bol ggiesttdn. condi ti on associated with NF-KB i nduction or with any
other activity I at ed TRAE2.0r by .ot her I to i protein,
anal og, isofor mn&graémaﬂ Brey ?ﬁlva?of‘%ﬁg,slﬁé%cof?gti)n'g&&&#agﬁ%heth%vgﬁe?%n bi nds,
sai d conpos inddnlatedaediatediefifgctaon @fl§ emnpristngaasmctine iogredieny at oligonudi®tidpal og,

sai d com il o cdicys;
ol coul & C oV AR S ook B EREt o e SR A SEREn Y hodbrafie B

i nt eracti ong@finventieh. protein, analog, isoform fragnent or derivative, with
TRAF2 or _any ot her | ecul g to i C said protein nal og, |

fragmenttOor ~ der i ¢4 é?mg? ppent o eétg?‘éﬁpw?{g’ﬁ‘&pascﬁg?'ﬁ%ﬂgep%g&faﬂn%%% sai d
phar maceut i GRAmBORRES cbhpoditRAITHY the pftgerion of freatmentef arathologizhl ¢onditid® prot ei n
encoded by I'REN, an_ isoform . anal og,, derivative .or fcﬁe}%ﬁ% IRI;N, or a
DNA ol ecul @ssegjafed ivith Ni-kB dpductiop grawith, any; qragr actiay; ecia AT Y he

i nvention piogy AERcaePIBANHIEE S phdidin anal6 g TS, ifREmEsIor idegvative \ueedriiag or
treatnment of a pathological condition assocjated wiih NF-KB induction or
with any ot ethedexentiorn inds §pid comppsjiorAmMPrgng 39 eﬁ%"ﬁyﬁ RO BRO%EL ¢ o whi ch
the protyai ”ahﬁﬁ%‘iéta LS fragiirf of QFRAGVEL h@Brdfi2 B HheSihitian 5Ph BIA moleylebl e of

interfering wt e activity of IREN. In this conposition, the *’nterfering

mol ecul e mayoding therefers pe&tmolecwls eapable f disauming, the, interaction ff spid prateim,
residues, thig§odniofdrimd fradfhiit of Briafite, WRthi THAFS @k @ny'bihbr Mdlebule td Wiidh

'said protein, analog, isoform, fragment or derivative, binds. In a yet farther 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-kB 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 othersaree.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-xB induction (abnormal) is AIDS, 30
others are e.g. autoi mmune di seases, as well as tunors. Still further
aspects ango@pigagi nents of the invention are: 17 WO O1/gkadddosoos17

PCT/ 1100/ 00517 (i) A method for identifying and producing a |igand capabl e
of nodul ating the cellular activity nodul at ed/ nedi ated by a protein,
isoform analog, fragnent or derivative, according to the invention,
conprising: a) SEéemethed fagidestifyingand peasiyaing e ligandycanahle gF medwlating Weept i de
conpri si ng L kg t I : \BRE,E | Gfatheht oF1 9. 6.

b) Identi fyicglélﬁgnga%r%g@g%dz@%ggdI%gn@&?ﬁg‘kﬁt han TRAF2 or portions

of a receptdsrivasive; sreoriing/ioube inventtqn eomprisingt y, found by sai d screening step
to be capable of sai Lhed g ol i | T W
substantially isol at egsgﬁﬁm lf}%ﬁg#;&@%& go } I t%% @é}{dﬁ%ﬁﬂlﬁigirnﬁingg%t i fying
and pr oduciadgast d pogaancbfekeRENsegienemxitpiciediingigt be  cel lul ar activity

nodul at ed/ nedi ated b P LS 6L ' F i . capabl e of
bi nding to a pol ypepﬁ yﬁ%ﬁg%‘ik%& a gﬁ%aﬁﬁ%?ﬁa@}%ﬁfﬁ?@ﬁﬁ%ﬁ
sequence deyfi resdpton of-thy. TISF/NGF fedepter fapiilyg famd hyhseidaseresning siep 0 bé gand,

ot her than . | 15 of a receptor of the TNF/ NGF receptor
famly, fou%ﬁ%ogég}dgﬁlg&é}r%g?ﬁ ng step to be capable of said binding;, and c)

Produci ng sai d | i gand) Prdeitgsaiiiigand insubsaitialleidolated aplipurifieddoriorm  (iii) A
i rectTy moauidil ¥Ry ReRfl i Brodh AL G ARA R e BbASRtpnP L
conpri si ng:ceﬂﬁlaaactiSitymeMlﬂgd!ﬁmdiatadbp!EEMbmprﬁngbl e of nodul ating activities
ol coul o and &) ProBUSTFRRNEIPLR B etmap e e G b Py Bt an
purified f oatieast aportionfofithet IREN sequenteddepictddyin Fig. 6nd produci ng a nol ecul e
capable of directly 25. 1 ndirectly nodul.ati the ¢ ar activity
nodul at ed/ medi at ed b 5%935?%?’& ‘,EW%'FWF“%&%&“M?M@ BPHE P vati ve
of the 15vedht a eeteptooBPtlieSTNE/NGE reSeptercfumily, fouhd coynsalid sarbsningagigb ke bef

nmodul ati ng act.ivi
anal og, fra“ga%tﬂ? ort)

es . dul ated/ nedi ated by an I REN protein, isoform
pidhipdig pnd

(7]

c) Producing said ligand in substantially isolated and purified form.
(iit) 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

c) 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 f er aspects and enbodi nents of the pre j tion are .
al so provi g‘gglﬂgéﬁggri sing fromthe follow ng detail ed de?g?}lnbo{a%ﬁpof t he

invention. 18 WO 01/16314 PCT/I11 A0/ 00517 It should be noted that, where
used throughout, the following terns: "nodul ation/ nmediation of the TRAF
(or TRAF2) effectltoshouls Ibs" nated! thaty vdietee usesi ghroughont uthat fotlowimgdteams:on”
mentioned ins | {3 [ S | i.tro as
well as in vi I&‘%@%%@#@éﬁ%?“%%ﬁ%@%ﬁé@ %%Q&Q%ﬁ%ﬁpag rs&theﬁﬁllS ition or
5 enhancenerimodulgtievimediatom.” nidationed it the spesifichiigniare sinddrsiendeto Encanipasssina
diagrammatic.illustration.of the structure.of the TRAF2 nol le. 10
Figure 2 s o5 Vel b2 raifond A o pliiony RSO 40 SRCOBPAIBBIGR 97

i nvol ved § i renhneethend/atgmvemtation. Fi gure 3A shows the nucl eoti de sequence of
IREN s 5 -prinme UTR (fromthe beginning of the sequence until ATG with
Kozak sequence) which is identical in all 3 1REN splice isofornms (SEQ ID
NO 3). 15 Figure 3B: shows the nucl eotide sequence of IREN (SEQ ID NO 4).
Figure 4: sHeseription of Fidures i de sequence of | REN-10B (SEQ ID NO5). Figure
5: shows the nucl eotide sequence of IREN-E (SEQ ID NO 6). Figure 6: shows
the am no aci d sEignende shows Rebagfagmptic DllnDadyn of Rheystrustire of thenSRAKZ ani no
acid seqUengﬁ@k’FI REN-10B (SEQ ID NO 8). 20 Figure 8: shows the amno acid
sequence of E (SEQ ID NO9). Figure 9: shows a conparison between the
sequencdOof | RENFizmde 21 shoivs afschemstic dibrhin illusGBtimghsbnicRENhdproteing imvelvtd: shows
in a di agrarmﬁi_,i afg{:}s ion results. of induction of NF-icB activation by

| KK-1, by wi't ’[’\%p YRER NI K and NEMO and mutants thereof. 25 Figure 11:

S howsf an autor ?dgigggiﬁﬂll\fshoﬁﬂﬁdu&%fé@@&&?@pﬂ&dw ¢-MQJTRIC@?§ thed gf ter
transfection af . ells with, encodi ng. nuripe, an
pc20. 4 (enclHBHYng %&N%ebﬁemmgb Wity Kok seapjepse) a‘@‘ﬁgé F‘EE‘NPF 1 %“pé H S| REN
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 1D 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
IREN-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
198-541, 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 oulygfipgfgcribed in 19 WO 01/16314 PCT/ | LOJY 0054y ,@Jgg} e 3. The

sizes of the visible bands correspond to the nol ecul ar wel ght et er mi ned

for FLAG | KKI, GST-I|kappaB and NEMO. Figure 12 : shows an autoradi ogram

(left) and i mmnostai ning (right) of SDS-PAGE anal ysis of I REN 10B and

| REN t hat weFxanpiendndjhe etzepi afathe dvisible nbands pomss@rebtoedmecmlolesulamdveightsn

subj ected t oy QQ-mh&d‘f%ﬁL()\d‘pﬁE?eG ?Ja pag;heﬁ e deononstrates that | REN
P nase '

10B associates 1n cell's w hat can phosphorylate this

| REN splice vari Iitg,ug}eo“;@m 2 osefd;}a?relt(%ﬁe&ﬁ?:)%%talgﬁ e(r% abibank

anal yses suggesti| g "% nat genes exi| several of
t he hunman cISD@rib%@Ermsalys’mot’JéRBNl leQiB Bad dREN ithat wdre timeuhoprecipitated fbm pr esent

i nventi 08 CoRifdtka ¢ llscﬂfyb\héﬁ glﬂ!ﬁ e% tlc}grrm ?rl \%B‘?3%%%%%t%ehl§%{%ode?&%2%}a%sed in

Fig. 3), which en co ein capa and the
prot ei ns entt SRERyI 0Bhassodbitis memlemi&:sa piictein ikinase that wara pbasphaplater this ¢ DNA

sequences REN.i sof orms | REN-10B and | REN-E (depicted in Figs. 4 and
5, respectl\}/@ﬁfphc?ﬁglm and the deduced am no acid sequences nenti oned

above do not app NK; E ANK' _dat nks of DNA
or ani no aci d oo 13} PriEps GRNRRE Bt oot da Pt ol S e e d e nc oo
Wt hin the sbsqjlermedtth&lﬁﬂemmsevmﬂrufﬂmmumaechrbsmsdmeagrrents of the above
20 nmenti oned DNA sequences and DNA sequences capabl e of hybridization to
t hose d@quences or part of them under noderately stringent conditions,

provided they encode a biologically active protein or polypeptide capable
of bindi ng Detailed Despription of thednventionani no aci d sequence of TRAF2. The

present inventi n r as a 25
result of the ggemeeﬁk%gegggmgﬁ%ﬁ lé%‘Ave rrfgﬁt% nﬁgb%ﬁ“zggﬁ &eﬁsﬁ%‘ﬁ% whi ch
encodes a Kdepicisdiin &g §), adich\eacquies foriarprateinwapapieeqfitinting-ta ERAR?, @fid fhiendi ng t o
at least th n [ uepce of ..T it
shoul d be ng{ ﬁ t:r?lg‘ided ehrI a S%%%?lge gﬁ'etlﬂven?ﬂfﬁ%ﬁﬁiom?rgiglg@Arse?‘fﬁﬁs
act i vat 85t hef IREMiseforms IREN- [ 6R 4 IREN-K@lepigted iin Bigs. 4aind Sndspeetidelydssoci at i on
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 1o 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-xB 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-xB activation activity of

20



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-Y.13
activation LY of 20 WD 01116314 PCT/I1L00/ 00517 t T

receptors (ﬂgm&e schenme in Fig.2). Another receptor, ﬂ?ﬁll(i‘fw'ygbr ecept or
activates NF-icB independently of TRAF2. | REN anal ogs or nuteins produced

I n accordance with the present invention (see Exanples) otherw se nodul ate.
NF-xB acti veeseO MNPMGH redeposs @8 ltheg SéhigtiieeinnBig2).cAnotheremseptbr] thecHl-1s. 5

Thus, the present invention concer ns_ t eji n, as wel he
bi ol ogi cal | yreseRiPRAStiYatessNFi-B Indgpeadently ?MM aplget R YEns B’Qg‘mteher eof ,
and the isef imaﬁmtﬁ’% rfegeﬂgfﬁ% tﬁma@éi ﬂv?a!id pYeR) biterwig! mBJllﬂatQ"NF—@ ns

encoded there preparation of such analogs, fragnments and
deri vat i ves agtivalign, sthamthesechnplogsimutging ere(cx pressed tﬁlrcelésearrpl e, Sanbrook et al.

1989) ingwhich i N % o Sg r may be
del et ed, Sadded o?h&sﬂ‘é}slt | tus'?rgd E‘Rg’ﬂotﬂﬂmgﬁgey d%gor%gdgg \ger%gqggﬂgé havi ng

at | east a bindogigallnactivs dSOf@B!S,daeal@sarfgemmtﬁ fﬂnﬂe@ﬂlﬁe@!%ﬁ dh?rh@f rid  the

DrOLeI  TICDA AR i AR £ SR hedif e 500111y

enzymatic acptapanatxgn ofosugh aaawso@sgmdmtscand derivativeRIsFsy Sjmdaltdcpfn@du@ii el , i.e.
d t bindgt t .d t
0 70t 1 B e SOUUE BT DN BT REIE crlr90 1o

pr oducedowh mdne tmlons maysbe deddtéds dddéd or avzbsnmwdgutanmherehf)éeid gncederbnplogain
a_nal 9, whi g?‘f%%?\nah (aagst S?g%z'ﬂe\é?erﬁig'o ta& rreglﬁue c tl'lq'esy%ﬁg the Hgtﬁllgggl'gt%&quem

signaling f uch a can be
used, for exazogptable 4nalogs hrelihdse Mmh(iﬁﬂm at pEa'St ﬂiexlléapahxhw of Anding-tq FREAFAPO  and

other related,receptor effects eff pvarious
Fecept or as S0 o abopl mEitHE o ofs BPeine 3E ol EAneY S BhbE witln 1OT\ OV
t he natural bixﬂEIrRAﬂzmedmaot signklee.sio, nosbmdad dl ﬁnthd(ﬂuwnstrﬁanmgﬂem Qr@theanal 0gs
may be oduyc ch would serve e woul d
have th 5 ﬁ%? °’b‘iﬁ P ca %ﬁ ﬁg % ‘beg? | es %uﬁ %I Ln%F %t ter
signal i ng prodpesdtwitch lidve n soredlled dbmifaAtdghtiveciffat, qmnmbelansnald»g; whmhamal ogous
fashi on, nents of fhe f e nt i on
may be pr epg?fogwggth%t"é% §‘8%v°eﬁ§\;‘fﬁgf Pt s@%‘fen{s&g[{ %’?@%"3‘ aH?hO%:h%} t he
anal 0gs. Suias,abled absvegBuchtanalogs dahde DR, feoguensie o dthibit the OD40cpiS5 TNF ar e
t hose that en ol ypeptide retainkng the T L ndi ng )
capability 8P \Bﬂ? c‘ﬁ‘ﬂp 518(&%303'[ aﬂ%‘gro%h’g?fﬁcﬁﬂ%ﬁh%c?s eaﬁzv a‘lgc“'ffgg ‘IPVI ty as
not ed akovemeliatdr by N@tidus tocgor asseciaked t proteing cadipebry)r at mbted atiove,hby
| nvention Cagmgetmg 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 byoghaadard 21 WO 01/16314 PCT/ 1100/ 00517 t hepdrRiahdd or
fragnents, or by conjugation of the proteins, their analogs or ragnents,
to anot her nol ecule 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
t he TRAF2- bitheli ragalogs or dragimentsRBN by btanjuggliona of ythe proteias,i heir AN9ES Mial ogs,

fragments or ' i i I el Hﬁﬁg’ %Ry of the
i nventi on, ﬁ%@éiﬁ%n%@?%g%z%ﬁlg e?ﬁ aﬁha?/'glr)(%d&i % I'Ng wret%%tglpggg%g%gqueﬁce
derived froknavwndnéedirtng regi on- of a native TRAF-binding protein, in which
such hybridi zat i i med_ under, mbder L H0eR ARPRdliLons, and
whi ch hybri di zatr e "qul‘%ﬁ"@é“‘s“%‘ésn‘%ré%‘e“‘ge‘%ﬂ%}é@&éﬁhcea%‘fdﬁr&%o AFRlb

TRAF- bi nfli nproiroIREM,. bidlngisdlyhackivé Bofoais, endbids, fmgments o5 dérhatiedspthere iscl ude

DNA sequences whi,.ch .,have a rel ativel I gh honol to the nati |-REN eDNA
seqguence an%s%s'ms%‘}geﬂ’ r‘ag'p%ggﬁ?‘ﬁ‘FﬁKF9%it&ed??‘lvﬁng?lbtQﬁ%‘- Is?%émgséq%é%b\ée:sdmm ch
may be, forhyteidizingy evithnatcdDNA | sgqudacd dedved efforanthe Scodingoekigion dhe wativeous | REN

I sofornms, o tural l y-qccurring sequences..encodi oteins belanging to
a group of %Mg%b‘?d’mﬁ ﬂ’é’tel% 'Br‘gil“g}? ﬁg‘ﬁ‘l E@r@gaﬂghésegerg(ﬂ‘@%i gef lrﬂg&rata& rt her,

t hese sequesttifgentreynditicng, aidowhith iyptidizable DNAIdequeades reatadead Ibjolagiaallyr i ng,
synt hetical | y. pr. d .sequences, that .are siygi]lar to t ative | REN eDNA
sequenc 8budﬁ"ﬁé@£ﬁ%$’&f"é‘g rﬂtﬁWbi?lesSf Y%g&zg%a %i*?‘?ﬁﬁsgﬁwgﬁgﬁﬁ%ynt heti c
fsequences thJrAsE@h&lcjeﬂﬁ?\}hwﬁe}Fa&Ha &fatiinfllfi hlighsf lsv\%xhcbleg;ﬁ&quﬁnﬁﬁse QRIENCHDIQA?naI ogs,
ragments an erivatives of | L all. o jC ave the activity_.o

TRAB bl ndi nEFuEe BRORscRrLreiesent TRAF iR prowies s GaHEgeee ST BFe o
function of etdifpld, crgterany-tériveldS duéndes teheoditigh ithed i vaeibhsO TREXP gdoifarmis] ,ort he
nolarity of the _nonoval ent cations, and the, percentage of_ formm. de in the

hybri di zat i BHwelY-QFREHE ssereness spepding profeing belpngingde aggroyn S -bingdipg| ved

Wi th anysgi yRribRke REudhetnbodMBIREN] Fudther Sthesd %6Guchdts nfi§l WRb] PReximpldi nkot h
et al. 25 (1984) for determning the stability of hybrids of 100% i dentity
expressed afcigf pomrppturplly,prcpming, ynthetically praducefscquepcen fiat arg simifarto e 5 c +

16. 6 (LogM native -II&EN(cW;% sequind® buf Hedrpérate & mPHY bf deied fhobficstidnfeSueR! arity

of nmonoval ent cations, %3C is the percentage of G and C nucleotides in the
DNA, % f or nynthetip, sequences thesgire drclyds aligefh the ppssikle sequprses gnopding pgalogs,
- 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,

t he anmount ' tch permtted is increased by about 2% if the Tm
used for a‘n@;ogl%%ﬂahybri di zation experinent at the specM/%Mgllqt and

formarni de concentrations is 100 C below the Tm 22 WO 01/ 16314

PCT/1 LOO' 00517 calculated for a 100% hybrid according to the equation of

Mei nkot h, hydatqubitedsfor @ 100% hybridacenndingtocthe eduatidncofdvi¢inkatln hybridization wilb oo

m smat ch. Th "l g | L ons” are those which provide a Tm
Wy D0 ROARY G0t

whi ch is not nore that woul d exist for a perfect
dupl ex wi t hThisd'highlyperingemqonditiens” ari theis¢ bich apviskelacinh sthiph ibyot mvee thewv e

those whi ch iy Sl 8STF R bl o8 161 € b AP ATR o g sbdliion T

woul d ex5 st eitier ascajralateddly thitgbloes fonmntila of icactvally meastrquBviaderataly sthiegentis

cal cul ated by the , abgve formul a.or .as gctually neasur { t hou
limtation, SECEIOBF <4© S%ngﬁwf%"f‘%an ﬁ'ﬁ“c 1gpg%mee§§%§(}iphb§ oé"aﬁl&tlrlmat ed or
measur ed Tnthaf wibdié existifor dperfeatciupies evithitied tyrgstt sequeges) tithied af ddiculled®ylthd ow t he
cal cul ated qr asured Tm of. the h b ondi.ti ons e a.wash . solution of
2 X SSC (st g‘??dg‘f qrﬁ%acé‘faﬁl?' g%egﬁur%/fﬁg} 1@20}5@1)1@ mﬂ’seéﬁ‘fl 8@3@@{/%’3‘%@* ate) at
t he appropr (5at0® ¢ belpw it dalctlabed| 02 Wicakueed- Prh of ket Igtridrand fmddeentdly stringént The

ul timat st.ring of. th onditions s prd L1y, due.to the washing
conditig?ls,hﬁ' @@{%\quaﬁ’“&feﬁ&rm‘f’ﬁ‘i %f&ﬂ%’éﬁﬁ@?ﬁ?’b‘%\‘?"&é‘&%w t hose
whi ﬁh al ljp}[/\/_sdlﬁ&fﬁ o&'tzﬁpSﬁc (ytandad salie diteateNahd 030080S woahlmsaaieé;e sukithjltﬁ) iaﬂsb Tge
wash conditions at .higher stripgency then r ve the |les tahl e hybrids.
A cormon hyB¥i ?ﬁp?&f‘?tﬁﬁte@B‘?’fﬂﬁ‘J{q gﬁmf’h‘é? cgﬁﬂatﬁgnﬁgeﬂl \?ftlﬁ'%f'ﬁ'e § §impte
stringent tgringadey ot ik Yorditidns & Plimiyal§ Aue Qe twashifg daitions cehritlavie if S

hybri di zatiqn I p, sol uti.Qqn of X SSC (or. 6,.X SSPE t andar d

sal i ne- phosgﬁd’cygr-l%m)"?n t‘%sDésﬁgé‘Fedg"g’ &ﬁ’@gégﬂ‘f’ﬁeﬁ%&%&l’,r‘%ﬁ% gy m

denat ur gsl, AI6ASWER éttsle Bybrid®. The ARSI dAIMioR at Aighll shifefdyahel emavhokssrat el y 20
to 25 C below the Tm If m xed probes are useg, to use.

J ) it s, r.ef er abl
t et r anet hy| S@lgbnbrisih Anfosrmenehy on fRidition tagt cssée(‘ﬁaﬁﬁ@ﬁ%c%i , 1999).
T;) ogt aidn thﬂn%eaf io%ﬁemyﬁﬁﬁ@ﬁd/aﬂﬁ&oﬁﬂiﬁ})ﬁs%@mg abd\@ ib Rilﬁh&diziah@; ﬁﬁgugm es,
St andar procedaur €s creenl n SO I Qn r -derl v or
RNA 25 saniﬂ%\ggmf"? ér?? 55¢ i@&&ﬁ%@i?ﬁ“‘iﬁﬁ%ﬁa@@ﬁ}?ﬂ%@ﬂéﬁné&tlﬁf‘éﬁ’ﬁ&{eﬁjr al | REN
CDNA or porfehgaﬁt,tms%esbs,aslowr%ﬁl (defurbd)! frapumiiiet Csalrha dpérth DNXC Q€ es set

forth in Sanmbrook et al., 1 ). ] ..
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 ofwodflsakandard procedures may be used as are dpgpirefehsper €i n

bel ow concerning the preparation of such anal ogs, fragnents ané
derivatives. A polypeptide or protein "substantially corresponding” to | REN
includes not onl REN itsel f but al so pol ypeptides or proteins that are
anal ogs of | REN. /’é@l%f@&i@etswllpequw@)@dﬁﬁ arg\thaseopplynentides dnwhichnt i al | y

correspond tehel dtENoRT dinihb GeR HOIRINRLAASS abid g@g&&,_l@e BRE b ngraeeda%ﬂo aci d
of IREN' s am no acid sequence has been replaced with another am no acid,.

del et ed andfther Awinorasid, deleted; preder insegted. innevidedShatithawgsylting protsinesuhibiiist s
subst anti al édbsﬁaﬁﬁhll?ﬁ%f‘saﬂéopﬁiﬁﬁﬁ%io@(i%éai)&‘jtﬁﬁ}ami ty as IREN. 5 In order to
REN, t

substantjally correspond to | e changes in the sequence of the
protei ns® such a8 ordssicsubgantially gerrrspertd ty IRENathe hangesiinrie sequinchofithh t he

nunber of | RRAC ST RGN Gl BBl a5 P! YAGHP oR S T © ¢ han

ten changes, nore preferably no nor ive, an r y no
nore than t¢haegesgumhbe maregihan ten)\hiefezabiyn theteearh mouere dbam tor chesges, traort i nd

potenti al | y,,b4 1 ive, nr i i b ijal correspond
to | REN, on%lggelfﬁt:) ﬁg{,(gc ?nelyglglgtﬁ:vg’ ?ﬁerﬂ{’fgéj pe(??ral‘i(:l'g r{l\%gﬁé’?&ﬁéﬁ ﬁ'}%uns{uglgé%%lgfss

t echni ques While pey Emiquecen be ysedite find poentinllyrbédogitallygetive profeins; which

modi ficggio j k . n then be se¢reened
for their %f@?&y%ﬂ%ﬁfgﬁ&#ﬁ@%%&?o }é{lll ﬁésjc gﬁ%%%&% Ogr‘fgmfegﬁ%%ul ate
TRAF pr ot ei Mutagengsis tFehniaRes ot thei DNA renceiting dhé qudteindiresuiting of at fiov

intracel | ul . y " Conservatiye', changes .are .t hose
changes whi @ﬁdl\ﬁo@ﬁag@ng?g glteo%(sg%ﬁ{egscfdgb g’ suglﬁ 31%6%5 ‘?aﬁ‘etﬁ%nct’? il ecglfmttﬁ%lr protein
and are usuability to fhindf for ERAF priteins (e.g SFRAF2) santl e soduiatd TRARqfroteim @xgpect ed t o

subst anti al t. | e confiquratjon of th rotein and
t hus woul d t%? Z‘Q@Q‘B’e‘gﬁ’ é’ghl? @o%rﬁgﬁggtg’ntoﬁg' eﬂ?tﬁafcglgilfgd’la{hﬁ'lawﬁdi aigeet. her eof .
Conser vBY i ve subd€Consenvatived chingeRbdd thosel cldaga nwhitln woyldnh@rii éxpatted @@st one
20 am no acj i - h e] tide has been, conseryatively replaced
by a di ffer‘g‘g’t’é&g%gér@“%g‘f ‘Lé‘.e rghetn, 2 a5e ovally ﬁ%ﬁr@sﬁ? bf srenned asthese wand |,
accl; 0 { _d?nf_e Wit bi expreeted oo bld)aia;l@pllyldbmtgealsi fizep shanpeock c@dﬂﬁ@i&b{f@ de?e pldteih) g
substitutiaq rJane routine .experinentati on to provide
nodi fi ed std&a%%%darg’gg?eﬁxﬁggf‘g??a‘%%gltfetf‘?elf’%‘gétyf”ﬁme%&ﬁfeﬂgsi zed pol ypepti de
ol ecul e whil e rGonsdredtine sgbstibwtiohs of GRENaincladé iai i dnjlog AhegddniaflGéa81 bd | C Of
| REN.

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 IA, 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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24 WO 01/16314 PCT/1LOO 00517 Table 1A Oiginal Exenplary 5 Residue
Substitution Ala Ay;Ser Arg Lys Asn Gn;H s 10 Asp Qu Cys Ser On Asn
G u Asp -Pro 15 Hs Asn;An Ile Leu;Val Leu |igy s Arg; dn;
Gu Mt %@)}?’f?le 20 Phe Met; Leu; Tyr Ser Thr Thr Se@@éogo%r 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 follow ng Table |IB. pIheypes of substitutions which may
be nmade in the polypeptide nmay be ba anal ysis of the frequencies of
am ne aci d changes between a honol ogous protein of different species, such
as those presented in Ta e 1-2 of Schu%%ggl ., GE., Principles of
Protein Structure 25 WO 14 PCT/IL 7 Springer-Verlag, New
York, NY5 1798, and Fi gs. R3si@ueof Crei ght Substifitin , Pr ot ei ns:

Ala Gly;Ser
Arg Lys
Asn GIn;His
10 Asp Glu
Cys Ser
Gln Asn
Glu : Asp
Gly Ala;Pro
15 . His Asn;Ghn
Ile Leu;Val
Leu Ile;Val
Lys Arg;Gin;Glu
Met Leu;Tyr;lle
20. Phe Met;Leu; Tyr
Ser Thr
Thr Ser
Trp Tyr
Tyr Trp;Phe
25 Val Hle;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 definegyd@y@sd as exchanges within one of the foll opip groups: 5
TABLE IB 1. Small aliphatic, nonpolar or slightly polar reslrﬂ“é’ﬁig@s(£7 Ser,
Thr (Pro, Gy); 2. Polar negatrvely charged residues and their am des.
Asp, Asn, GQu, dn; 10 3. Polar, positively charged residues: H's, Arg,

Lys; 4. Lar g§P%ﬂgi°pH9nlﬂge N\mrrtﬁgtkarN\f,eh?E&Lm@ Fidet3-9 lof (Creighten, WA, P(rﬁym) and
5. Large aro nire RES MB&: r r The, tAr almln o i dues in
par ent heses ggﬁveeﬁal\?re sp E?fg%nﬁy Wrﬁrlt- ﬂee a'(E}réfr‘té]) §§ ?seg’tggelgg% S
the only resﬁaéﬂsieonl syelkangndysys sltd'eatohacpmeanaﬂvet substititiparars défined ihbieln asy to

t he chai n: W&rong%pﬁéf&rvaﬁ)ﬁpte the formati on of secondary

structures ot than a-he &@3use of its unusual geonetry,
tightly éonstrar ns the chain and generally tends to pronote 13-turn-1like

structures, although in sone cases mm capabl e of participating in
di sul fide bond formation, which is i t in protein 20 folding. Note

that -Schulz et al., supra, would nerge Groups 1 and 2, above. Note aI SO

ki nshi b vi O Ser .y e, BeHBOias LS, ol et e e B ons

according t@.the prlkﬁambgatlwlgnhargeilreﬁd@sancHﬁelraﬁﬂsemspﬂAﬁbGuethre known in

the art ,gnd.,woul d Dbiolagi cal and 25 structural

propert i gs t he %ql%;ptg)ﬁfftvggcéa}rggﬁe S ME Shsti t uti on. Most del etions

and subst|t14t|0ns hdictnon dmrwr@egmetrmemw sg ahdiose whi ch do not
g p (CYs%

produce radical es in. the ch eristics of the protein or
pol ypept i de(gm)l ecurk%‘ %t‘r"éﬁﬁ‘@’reﬁg{hf”g@” IB.- defined in a non-inclusive

manner to define both changes |n secondary structure e g. a-helix or
13-sheet, as \Ne”&l)atﬁr chan es | ol, o act i vr . q ,. binding to
TRAF proteins an eg USH EIN| f}?‘ﬂ?ﬂséﬁ ghgve “FéE?c‘aéﬁo BN Prefeiat h.
Exanpl eslSof afehitaitisd. | Gly 1ﬁ)iheaﬁily1&sxaﬁd Hekind syl sidét dhaiSant hdligpats Texiligh can be
used for ttathn gng@al ogs of I RENs for tggi%emn the present I nvention

i ncl ude any kb W‘Etmﬁ% 40 peoe | afion of seqopdAty strychues ot as

q " 734 462,
LTI Pt o ey, SRR a2

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 er 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, ete.

Conservative amino acid substitutions according to the present invention, e.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. o-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 mﬁﬁ,\igt i ve substitutions discussed above wWhigehmybivosi7not
significantly change the activity of IREN, either conservative

substitutions or less conservative and nore random changes, which lead to
an increase in biological activity of the anal ogs of | are iptended

RENS,
to be withi rmethel stepspsichias presentedvinii-SoptenpiREN3 163, 8289214 AP8RP8HPY he
substitution, ?{7’432] ?’t M%H( 'effﬂt.-o?,li’% $8ol KBS et ANE4,969195td Nafheh Bt tale art
e’tha e efféc

will apprecia of” the substitution(’s), deletion(s), etc.,
will be eva#879,Hd toyChooget alg abd Sdil RE9ktedLesest [al. ansk Iising sbstifuted PFU)IAY ng usi ng
such a standard.test, d 0} of I experinmentation. At the
genetic | ev%'f’s,e"%ﬁé%g‘séﬁ%?%é‘fsb %,?g‘{%%n@?% F‘g’ﬁlgr epared by site-directed

nmut agenesi s of rResideot cahservativet Isebshiutions cdiskussgdt boveRFMhich hwpwdy ngt oduci ng
DNA 15 encgadi. he,anal og, and 1{ fi. LZ L DAand

expr essi ng T’%H%FWIﬁgﬁ'ﬁed@giaﬁ&?gc% | ndn%lﬂ{ére??‘&tgﬁﬁﬁt% gm E&lgnalho_gs

typi cal | y euduisdrvdtive land sareerandom ¢haogesawiich tradita ansingreese tin biologlcelactivigt | vity as

the naturally, occurri otein .. ef - Protocols in
Mol ecul ar B?%‘F%WP%SPMS%W?&%L&E%% the %’P %?ﬁﬂ{ fr?tg é%uggi ence, New York
NY, 1987-1995; Sk tekexatt aifect ofihé suhstitatioCondelation & 1o (belcobBrmedopye Manual |

Col d Sprjng . Harhor. Laboratory.. I Pl . 1 . rgparation
of an | KEN TRITS R e, 3”&@?@3%%%66%8?3’\% etfﬁf&g%flr_llﬁ%?&%}"tug%@f. ?égn_onﬁ tclebti de
sequence engillbé gvdlimtedsbyreoutiné pindingiand celltdeath fasays. n §ofeening vdieg Mchig al
sequence due to changes permitted by the kmown degeneracy of the genetic
code, can bﬁandéffirff’séagﬁnﬁ’gl%&?%- EEYRE ue%{’](g’genesi s of DNA that encodes an
earlier preparedapt! ggheic 18561, ahesat indlogy ares igenerally prepdrédEby sBediredtedeci fic

nmut agenesi s all ows, the producti on anal,ogs ugh ecific
ol i gonuc| eoMMtagensEy 6’2 HE‘Q?@‘FI%’[" tgﬁcpﬁfé eP‘f?gm%I\gle ?g%lﬁ’e%(e:r gﬁ%ﬁ roa‘?‘ﬁ%gogle\??r ed
nut at ijoms agncolihy @6 aalogf fandi tereafforn niyathesizingdhacBNA a0d | exptessiess the o
provi de a

ri mer, sequence of suffjcie Si z -S Lty to
forma st abF?JYRPBB‘FeeBPqE?ﬁ"m ja °§11|cf8t“r8‘f %emagggt c')cnaﬁ ? %ﬁ@? ﬁotfrié)g%{’ eﬁé} Y
traver fSed- fc?!ﬁhiétd:?uﬁlitat&{emibl?ﬁbal(ﬁctiﬁboalsttha(ﬂ?t_l;allifmcélﬁringtjpﬂomi/’dEBbel it | e_ngt h f
is preferred, w ahou 1.0 co nti nuclkeat i de side o
the sequenc®-b&UFEata Froipeals ankg‘M@@rgﬁﬁ% {@8 i E’H@w(gﬁon% ?84 sgggl fic
mut 2ge|nesi sm'tte&sc\eélaﬂcb, )gmw;brkggn?wgnm%;aﬁmﬁg@wldrfdl.edwu?cmpmoni_mgi @ns such
as Adel man et al. ; X : e_di use
i ncor poPat ebatoestery Manyaly @?lé ,Sgw&él_garg%r I\fb’rﬁtfpi g%kﬁsgw}-fatbo\é%‘égg §9§

Preparation of an IREN mutein in accordance herewith, or an alternative

boi o

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 .prefened, 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- str@rfadefierm Typical vectors useful in site-di fé"ﬁh[%ﬁlm agenesi s
i nclude vectors such as the ML3 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 Walton, Elsevier, Amsterdam (1981), the

di scl osure of whifsh Wi bm@mrmted,eﬂaehmeespmxﬁy m@a@nmeechmne@etymmllges are

readi |y avaidalbi a‘ﬁﬁg@?\ryé{:{oﬁl ay eﬁagmtl;\});ﬂ? 5 siﬂgllg-s{én ﬁ’gﬁif @Adb}é-%ﬁh&ed

those skilled in the ar t er nat asm d vectors that contai n a
si ngl e- st r akyeieal pieetges @Pfug it Sl@ﬁf-dquctﬁplmntagqneﬂs inghide aveetprsaduch ap/iheh M3z y ol .

1533, 1987 bRy 1op BB O i o8 W Aahink o S 92 B DR B 0o 21

site-direct tage s 1 N accor dance et ewl i rst
obt ai ni n§ aMsicragtodecules annde&ewmbtnam DVett, Editor uile Walton, hElsevners Asras;wame a DNA

sequence thﬁtggggﬁgcejcg&lgspﬁtorf?h%ﬁ uenc Owgcpﬁelrgg bgdenfe% ucI e aig'e%gr prl nmer

bearing the I'S=prepar syn
aut omat ed Digadidyt a\@dah]cbmnerdlall)ﬁ_&lmut lngesiis :gene'fdllyswqﬂrkrmn to ﬂxotchﬂﬁllahmeal ed

with the sipglers t.ein nce- cont ai ni n C and bj ect ed
t o DNA- pol yﬂrrlgrl thﬂ%ﬂgﬁggﬁeé&%dgﬁec@%% @Bt Bﬂ%%ﬁ'&@é&%ﬁaﬂﬂ%f agrrent ,
to conpl et erdphentmy rVieirs ies abf Methe Enauadt 1 £303,0E287) noay ster employelihtes obtainut at ed
sequencg,-oangk11 En%%&’ﬁ strand bears the desired nmutation. This

het er odupl eX or I'S en used to transform appropriate cells, 20 such as

E. coli JMLO1 Celnl generah) ditedincvesl muagarbie dh accokdunte herewitttlés pertoaniod et
vectors bearing,the nut.ated s ence arrange After such a ¢lone is
sel ect ed, tﬁgk r?%faéﬂ"&i Iwg%@ﬁ%ﬁggct%@aﬁé“‘a'éﬁv‘@&“%dﬁ SSHERCE S i ‘gn

aﬁpr opri at gseqeertcle tthat glﬁ::?&ésahé ;eleﬁr?ﬁtrmlﬁaéﬁidfeo rA:ﬁougbﬁmdoﬁae pemébeatihg thee type
that may e 0 or transfection, o ro

Accor di ngl y,gesgr%%é‘?e seflirRrets Prepated sehies Mﬂ%ﬁ@&f@“ﬁdﬁﬁﬁeal so be

det ect eds omeaed and?htsr ﬁiﬂﬂhblflﬁd théh vnahﬁéaaedl Nwitht UtRNdkiagleistanded0, by
t he use of

t h PCR and
cheni cal P’@g‘?{h ﬁﬁqg%{FF ﬁ‘éma‘gﬂ')ﬁ t"g‘}é)%"r of %ngl |t§\‘$3§ B&y@ﬂézslgﬂ(f:ﬂz?%% %H"ng

(increase i#s BNk )pobyimeseci fmsndDNAfragﬁﬁﬂt;ems Fhéter eRe 3y mBestNDf PRy MEr ase
e used as a 30 replacenment for cloning; all

reactions. This reaction can
that is reqfHBogn E%a“t?ﬁﬁﬁf‘lé@ Lhsg at‘ﬁ‘gatﬁﬁé?%‘?@ea@iddh%éﬁfﬁﬁﬁéﬁm bsarsothger to

carry out P&Ruecprmfmms Hﬁﬁhdﬂ&&dl@l&d/e%t théld €s5e@ WRARFRM #pphophite B
sequenc?%of ng [brnlvﬁlrélr rrers are then generat ed by autorrat ed DNA

synt hes a?de“émE?ééF"g?F&ﬁ ed ghafyipgluds; rf@o%n@hyefﬁ@rﬁt of the
gene, condi béafingthe &mxtzb&l 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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28 WD 01/16314 PCT/1LOO 00517 created such that m smatches in
conpl enentary base pairing can be tolerated. Anplification of these

m snatehedlv‘?]oe(?lﬁgﬂﬁ can lead to the synthesis of a mnut ageﬁ@go(lo-gfpduct

resul ting generation of a peptide with new proper ., Site
directed nutagenesis). See also, e.g., Ausubel, supra, Ch. 16. Al so, by
coupling conplenentary 5 DNA (cDNA) synt hesi s, usi ng reverse transcriptase,.
with PCR, RNfesedh sbeh dmedniamatchss 1rst:empliemg1tamt basé gpairingr carhde stpleratedsi s of

t he extracellu Lh of a ct.in rece
Fur t her nor e, E’@E{-ﬁ‘? Jrrg’e%?afﬂls‘fﬁ‘ tcge TR A g aﬁtﬁgéhre Sgﬁé’%gsuénfeaw e ?1% i on
sites or opfwuctfmttmgaﬁ tislgeheration ef arpepaitie mmharechrepwtxest(he siteddirectedt he gene

segnent to be 10 ed T i s. place 0 the 5'
and 3 ends THeERtsS o FaEhEE 16 A0S B SRR bRy

encodi ngs anmaENuNAgtsgmnestsg usang vefe SEtRdnsdripease,ofith RCR, tRNztuat lmamsdeas thped for

| i gati on other, sequen nd/ qr ¢l qnj Sit vect t her

met hods of é‘ﬁ‘b”lngfq‘aégt"tfg‘?f‘g #&éﬁ rfgnth mﬁelg"ﬁ% ‘&gfalmﬂ 6\%01?%?@%% grt and
can be usedypas@icbnitig. t 0 the present invention without undue 15
experinmentation,_based on the_ teachi n%eand u1 dance, present 0{‘(3%’ ein. Known

met hods of DNA oFSrHREorePGR: primers can belesighed o IMGQTPOrAte g restn 5%
pol yner ase efhe t*eahﬁecwcﬁrhs émtman&dw af hd P lof fthe @Eihe0 Beghtent &s bes (see,

e.g., US patent Nos. 4,683, 2 00,.15

Mil | is &P apmplifie 75@‘%@@3%0 r‘@ﬁ!ﬁ“‘?@ﬂ‘e?&t 'g‘ﬁﬁoaf“dg endﬁf’?thg gtls%é%‘mf’o I nni s:
5,122, 464 t Geqlibnce Mows forlgene segMbhits ecdding ah MREN prdieifl 06 a Fdmem tRideof@y| | enst en
et al.; 4889 818 to GeIF et al.; 4,994, §/7th Silver et al.: 4,766, 067

to Biswas: bacutm i?§28“F4)f°Rl‘&*@'GPGtheé?‘F&“"l"ﬁ?ﬂa§ (of clgping sifg§n v ‘Protocols: A

Guide to Method p@R@nd'\tRbri riéthdds BSAmpliTitafiW oTRRTM addist BNA laie welbkrioom imhi ch
uses anti-sense RNA to the target sequence as a te%I .ate for douple

stranded DNHesyrit Fadsjcan( be gised dcsppding,to the jprgsepldnyegtign, | withowt wpdue i ¢y ¢ o

trade nage DR taﬁ&tjbﬁéém!ﬂﬂr Fedelch hﬂ%ﬁ’cﬁn@@ﬁbﬂeﬂt@& hérbia, mmfmemdas
anplificati g!ﬁp%w trtlt anti body | aebel |l)rﬂlé] et, at, Scien 260: 487

(

(1993); Sanef BNAgr RNAsampli “2‘58“’11‘96 but g pgt l“@éﬁ4&° B?IYWS% JEAHPRues
9:1378 (19¢HgR) axtdt?d&&t Iaﬁﬁhﬁ&ttbﬁrﬂr&e%s \t&veChgpathntpateamwoﬁ ed essamse are
entirely i ncorgor ated herein g ence. |.n an anal ggéyu%é q_sgo
bi ol ogi cal | $.688:202¢4.80Pd8%4163,18 tPIQE‘PUl‘b?’ gl 479569844985/ 949 TBROTH epar ed
as noted abgyes wéssresmﬁetsm ddacoamabade A5 sUAB16O WG SU6B!58H 16 -
Suitabl e fragnment$ of TRAF-binding proteins are those which ret%|7n t he
TRAF- bi 28l n§yllensten et al.; 4 889, 818 to Gelfand et al.; 4,994,370 to Silver et al.; 4,766,0 -

Biswas; 4,656,134 to Ringold; and Innis et 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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protein capability and which can nedi ate the biol ogical activity of TRAF
proteins or other proteins associated with TRAF proteins directly or

i ndi rect| ywodgesaidi ngly, IREN 29 WO 01/ 16314 PCT/ 1L00/ Gitarht.eordosAonent s can
be prepared which 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

fragments represent a special class of the anal ogs of the jnventjon,
namel y, theyragments gan ibp @eepawsdtwiiehs haye g fmmingatmeg@iyerorghempantipopitivREN

sequence or g S 8. Of shé n Wah@headly of the
above- not ed eggc;ti éseggtg:?%yffﬁgg?é%%gﬁb ﬂ??g%drlf‘eéﬁt Orrlrgzll lggn& il g pepti de.

¢ ly be, €.g.
Sinilarly, jRemeptstEmessnhaypisial slashaf the applogs e theriavarsanramsy. ey &% t he
si de groungfgfa fIRER VAR fR fhe R TRER SeQlenbdBMits ibforAlAaggs O
fragments, or %yp?ggl%jr%gation af? tfﬁe IEZEN, Its gﬂ%ﬂogs or 's%_r_agrfer?ts, to
anot her ol sehylpertiongor fagreant ihewvidy  any dfethe yaheve-natese gesited astivities. aSugh e wel |
known in t i .3, derivatives" as used herein covers
derivati vegﬁa\%{eghm%%?%gfg%%gﬁed fromthe functional groups which occur
as side chains &imilaly, dedyativessmay be tpeeprkeddry Gandardninadifications; of thepsidereans
known in t ric, el ihlest FARERY ' | [V y have
chem cal m)é}g%ﬁ erf oélg(r:b n?ogga@gh?b%ﬁg%flg s Or p 6?8%@§gsr%%§%s’.gfg€?ded
such a fr actonpgativaoftiedREN s amaldgs ghfragmehs, toi anbthgr walecule egvantaptibédyn | REN
protein For a erivati ¥ nclu i tols C: r t he
car boxy gr%ﬁ%’g%(’ rerga%h% Beegc"c?fs hvéé{@%rogvgiwhgﬁpbg%ga& éa{i:et%lvg%&e\%i %hlgédrrrmni a or
Wi th primarheren coeroderivativesawhiole snay Nbeaprgparete fromathe \fersctionalf grewpsawhiclo gr oups

of the am ng _acid.resi.dues,forned w acyl noieties . | kanoyl or
ar bocyal i ot ids SRERLS b e oYy, B rerfofi, b e AOBRRFY O,
(for exanpl the hinand afe isduded iwthetitvestdony | Darivativés emy hiver chenhical mbietiesysuch

noi eti es. The efqr]%"deri vat,i '

es"..is Intended tq include only those
dor  vat | vesSeREPREth 5t PROERIARESEhS BRvAGY Sieh & Sepham BEas e S rent y
commonl 15 ochiolbgical getivdtyuhaml IRENi preteinsici ds. 25 An | REN protein is a protein or
pol ypeptide, i. a_sequence of amno.a iqq. resi dues. .A pqgl ypepti de
consi sting of aq:ioéteﬁaé?ﬂ%’e‘%ﬂgﬂg’gs ord dﬂ"l'i“f‘?c IPhE ofres %fhfer‘%‘%%@ 8% of an
| REN pr ot ei amidésrofakecarisbxpCgroupstty redt€ion 8/ith ahimodtusorheitteprimary ®r sétoadighed to be
included within {he scape, of such a pol ypept.ide .as |,ong..as the dq]iltions do
ot affect THAS BRCYAeaNG Rovaree R Brl & sty sif BVidorErsh ) oo i
they eit heracykemaietiesoe.gl, Alkafi®s @r t&rBocyclic 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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30 biological activity of IREN or can be cleaved to | eave a protein or

pol ypeptide having the biological activity of I REN. Thus, for exanple, the
present i nwgply/pR1d S intended to include fusion protein ﬁsgll\l,vm th

ot her am no aC|i ds or peptides. 30 WD 01/16314 PCT/ 11 AQ OBEJ%L“I) ment i oned
above, it should be understood that the above I RREN, isoforns, fragnents,
derivatives, nuteins etc. of the invention are any proteins which may bind .
and/ or nedi at e/ nodalmentonddeabavd, iitvshoyldbe uaderstdedthapthetabove IREN; isofirmal ar | y.

In particul ar .eS. SE . PGt el ns whi k. pedi at e
t he TRAF2-as sfgaé?lg%%gg ésaﬁ'ﬁ'?{‘ g%‘}é%lﬁsu %rOfﬁeglﬁ‘éﬁnPﬁ% a‘%&" ?@ Fcftggg‘gislﬁﬁrr& i ibg{r?gd
above, especindlor medistefmoinbtathe RRIVEY' of any TRAF \peotein tintracelindailyl bt partipuldE- KB
activity, in Leul ar,.. follow the interacti b TRAF nd

vari ous nerrbeexfg@wg% %%h@oﬁel\ﬁr% klfﬂf Vrvglgléﬁf%r"l ﬁgﬁel yr lé‘n%/a tgrtﬁ% mz'aagsésc o?a(t:e%at ed
adapt er pr otieirmwslhdar sigialing ectivitypee memibnbd blowve, edpEdihlyc asocahicergs TRAFRE

I nvention and its various j sof anal.ogs, fragnents, etc, (see Exanples)
whi ch appear™¢V§nh i"hc?’é?gﬂ??g \%{%B S5REF Mv&ﬁﬁd&ﬁﬁwﬁé\fge gt’ﬁeré‘c'ﬂ‘ﬁ“on in
rmgu: at i ng Eﬂr?t\%%n a;m_ABzit dnd, \aari%sl h\einB[ENoﬁqm Eﬁm@ta_eﬂwxegaamalagf%f ffié_lrEi ns
nmodul ati ng is activity, do so. , above nentioned nodjfications are
in the scopes¥ciaeeadeplse Rroteins aﬁr‘@iﬁlﬁ‘ieég?‘ﬁe?’dppﬁlggr \;ggNt ?F€°rg’6‘igl for fheof t he
encoded pr otigvdnfoPindiR viaRtiso#e s AhalbgiCfrdgmeniéte. {SeeFEXdmPRE) wiiéH %Sart her eof ,
to bind at |east the 225-501 am no acid sequence of =15 TRAF2. Al| the

pr ot ei nstfando pindyTRAK2 wesy, sprcifically and ferhaveen agfionin mpdulgting NEiB achisikni ity to
bi nd to TRARZ: o ' . TRAF2

si gnal i ng. A%m%l@h@@%ngﬁ%ﬁ‘écu ajegggg?&?ﬁzmiggl\?e. | E)S%Eﬁgél’e&)%sor'pl e in, for
exanpl e, the si gAdl tegahove qeentionsd, medifictions cargiimdhn goare FRAE2iInVentiand t o
CD30, ~CDA40, ;{ﬁé(m%@‘?}%sé?@édathé Labil o?ﬁaere%&?d%? roteddS dr %gprg%n'ﬁdlé\‘ﬁr fhefrept ors,

as well as t'he other’ teceptors and adaptor terns n 1 herein above,
| eads t o actanolegs ond dstivatives themofctoibind griedstthe #250§01 aBrindPagid sequerne| of
i nterestjsng fEapy otein IREN and its isofornms of the invention. The new
clones, proteins, their analogs, fragnents and derivatives have a nunber
of possi bl e uses Allthy preteinsigné polypeptifles of Hsyinventiorbly vittuel of heineapabilitydo NFx B
activity, thed WekAPS f FRAERAH S bOTIRES lighify, REnd, i
situations %nere _aﬁAnDduaF%tcl on.l(?)efia%gunécdtﬁ?%% ?gﬁg{é@{or eIc)ip sugﬁ L%s ?‘ﬁ anti -tunor
or i muno- stshehukaid owleculphof theinventionliavs erddis, fRaRample.thesigeling progesss ar e
st ed. ! 1 th Uit B8 bibdlfy BF Y6 righa 0 TOA! LB hmbilbidn BHE' 2P

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 NFkB 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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derivatives, which nodul ate the TRAF2 or receptors effects, may be
I ntroduced to the 30 cells by standard procedures known per se. For

exanpl e, aswd h|eshkot ei ns encoded by the DNA cl ones of tE@T,m, @&tﬁ on are
intracel lular and they should be introduced only into the cells where the

TRAF2 effect is desired, a systemfor specific introduction of these 31 WO
01116314 PCT/1L00/ 00517 proteins into the cells is necessary. One way of
doi ng this iBroinpsintashe aels is neesseabiOnaray of dping thiyistysresting a eembiaentved from
Vaccini a, t Oaifi8 VM8 e oddlaciived ASm Pl APmEBNA PWARNhd ifoﬂ@?idg’}wo()ducedi

the gene encoding a |igand that binds to ce surface protein
speci fi cal | gensx ik be introgycedibe gerel enceding a Hgand thaibindaso cellesurfa@sproteing) vi r us

gp120 protej j | wPefs £ LG C I ytes and
related | euk%_rcn{ﬁggy %&r%g%ee%ot he%ié F'F'g‘g)h%iyl{chgf ﬁ@f@%@%@e’ﬁ '%lpé%]lzlhg;a {tgﬁcel S
carryi ngSa waishpingds spesifically tocrome RellsX CDduyinphachtes andwelateddeukbmizanor aniyr us
vector will 0 [ AGH cand. t ene odi ng t he
prot ei ns of 0‘?l l-eﬁ nélealna'?lbg'hs pdf%lﬁig%]g!eé%%@%(gl %nsgoaf l%f?éor(?%t?@rsa aFFZ@@z ?J‘fcﬁdi ng
protein on thattheurgombinant virksevegior wall \be [chpabler ofchindihg suchrealis; spé ¢he gaal |y to
the tunor c .- [yl |1 ol | .ow l,ch the
proteins eng%éaldﬂg t&%&%téan@%gf %ﬁﬁ%g‘ém’?ﬂ{uﬁ o c%sg' it 3¢ ﬁ%lﬁﬁuéf;?%w@fhélgt he
virus, and pretein ex theoudaw dfithe Yimis odll tagatithd vinesspedifidaily tethe amnanetitorof t he

recept opqgor f | eadi agdegsired Lmmunosstimul at or effect in
these cell s.ogﬁgﬁép?(%c? %ﬁAgo(%ﬂ’s%gﬁ&ﬁlgc‘%hﬁ% g Protift Fcedipe spavences B’%‘}ngfandar d
procedures {ntrodudicd rinte Xberpdlis, viGthelvime karelt onek expres8d)in thaneilfevill pesuftiihi ity is
ol 1 gonuol eofi ks ATH REERS. @ AR BRSNSt oy
therein. (i effecTlreyhesmyellse Congtrhction ob svchaiecorhbiranhiahinfal afrus ¥§ by stanbig@def f ect s
of TRAF2 or _of ., the receptor, that binds, i e.g..in cases .such as tissue
damage as i ﬁr%ﬁdﬁg,s ?%%g?ﬁ e%mgw&c r'°°kgf? ﬁlf’tlb%): Aﬂ%@f’ H"éﬁ‘a@&yi 1B m'F’ﬂ‘?%ﬁi ch it

i s desil®d the sbquenéestdfiehé ambodeidproteinsds ¢hd forarofigsmgleatidesOwhich chi ibe
situation itbi§$§§&i bllf’ for ex le, to introduce into the cells, by

st andard pr%égr.ﬁ e & S@Bﬂﬁ@“&‘é‘? %’§‘nhavi ng the anti-sense coding sequence
for the protei ng) Pheyirisy uemémlnmuxawmmen%ﬂi?fﬁmeeﬁfécvﬁdmﬂ%_otfhe
transl ati on  of nRNA& encodi ng the proteins and fhereby block their

expressi on HfgecERigthptdindsdt, e-8inisases shehas tissne damags as inr AUPS; septie shock or

Al ternati vepfi-voliSl rébdidfNHf vidh Hen BR¥ed G0 USIEE ﬂﬁl irﬂﬁé@dclnﬁa&élﬂ&? 25 that
preservs(g their abilify to bind to TRAF2 in a way that interferes with the
bi ndi ng“bf Sighalieg- ladhissination; it is; passibley farexamplgntol intraduce linto shereellsi b# do not

medi at e anystadhddvgrobedires; oligﬁlﬁﬁ@éo%ésofhvmg &Jtaia?mlzeﬁss%hﬁg REhO f: NGRS e

characteristics, said _nolecules can disru
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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the interaction of TRAF2 with its natural |igand, therefor acting as

I nhi bitors capable of abolishing effects nedi ated by TRAF2, such as NF-icB
activati on,wJ(ﬁ;ma[annpl e. Such 30 oligonucleotides may bedsdsged i nto
the cells Using e above reconbi nant virus approach, the second sequence
carried by the virus being the oligonucl eotide sequence. 32 WO 01/16314
PCT/ 10L00/ 00517 Another possibility is to use antibodies specific for the.
proteins of the iAnoghet pessibility ismhissiantibddesis specificrfactbe proteins of therinyantign
activity. Yet .another .wa L.nhiDi 1 the undesired effect is by the
recently devtgl’%;r;%%j{ﬁelrrfrﬁ'gge;}@emfatlﬁ%rhgg%ﬁg i bozynmes are catal ytic RNA

mol ecul es that sYetcinbihemwhyofchkibisieg te WRkiésired Rifecs s e therregenthe develppeder ed to

cl eave targef RNAs of chqj.ce . Q. L . | the.: j of the
nvent i on. _ahn apaspE U aGE e @Al RI AORQNs W el BiRe B
t he pr ot &i NRNARORibOxintks ey be pagieeredito cledvertargetiRNAs dfcheint, efg. thecaRpAenent ary

bi ndi n fol | oywed by cleavage.of .the mglNA re ' ' r or
conpl e? )e I og‘?j’w‘?‘% ﬁl%é“&?ﬁ ngg Py RUSp- §‘I"|° n[yroanéﬁsslhuéoﬁﬁc{l%g 6 Iges{g/%"\gﬁofﬁ%g@? (eas ed
expressi on hei thg HRNGepENlie nfroteins naridh evohldv B¢ capablé b zipteeactng rtbegrewitin i n t he

target cell, To introduc ri.boz S, into e | s of. choj . t hose

carrying t h@"’F‘R}?NeBﬁaS‘[qE? Y f%!ﬁ\)"‘%ﬁ? Flewiage o{}B%pgﬂWu%lgg bns%a‘get%reé.?e g@r pl asmid,

ani mal Vi r ugorfilért 163Y) ih it exprRedicaN of thd prafeina) the leselalf ldgcressediexpfession béisg pur pose
(see al (i,) above, ere the,vjrus has, as second sequgnge,.

encodi n th h QQH“P‘EFGE W‘é"mg}éeq ff‘@ﬂc‘éf 81”2&'“‘8 j Rpiession- k) ‘ﬁ?ee glr%e%\;vs%ﬁrrgg H%@bs&g%\l? .

((:onc;ar nihng rig&yg,eg m@mmd 11§@1&-ih6i&eroe.gtﬂ1ale .camiiﬂggie IELEB\IOpI rateDhs)Pinyksnitdhd® 3) e
iii) They may be yse o isolate,.identi and.cl one ot her telpns iC

are capabl é"%%’ Y 08U £-8 Rﬁ?f'&’r‘?’ aﬁﬁn&?vﬁsrfé%mﬁ%sp gfﬁ%m’itﬁ?;o evues%( l&nﬁkﬁe

i ntracel | ul g tsik glapbid@ee ASOERMBVE, illereathe vidas i) asesecondfseqiende? a cBYA exanpl e,

t he DNA sequences encodi ng the r tﬁi'{;]é &IG the inve qisi?ntnac\é be irl{sed in

t he yeast t?&?—"ﬂ‘?&rtb?j"g%f@nﬁeﬂwnﬁiﬁf’gﬁ 15 réﬁ‘@%‘ﬁsedmglﬁ s MT T ™be used

as "bai 45 t AvdFRlksteR Cheh o, B9d; Zihoahd Pick, 99N cDNA or g

enom ¢ DNA

i braries other sequences ("preys").encodi.pg parotei which can.bind to
the cloned prot eﬁ“nghWﬂn?yhép &S&ré \}%We’i‘ °nﬂ§yf‘“§lcg?5’° gﬁeaar%tp% nwglﬁhvﬁﬁ%t her the
proteins of caphble of tol tAtE,Né. . Wihed Protéind thvbRed ith e ingdcelllar signalihgi ns,

e.g. other réeceptors of the TNE/ NG uperfrarri ﬁf rece tors.d.zggtgéiv) The
encoded proP@F‘FﬁFha%ﬂEidPWﬁW&P‘B&TW%g?rPéﬁi‘aé“ ?"iﬁ%’? (EAUFDES GISPUELEE he” used
to isolate, pjotit b the aRFknRoPRRAY Bk REd B HeSjeldt tab-hybiid satem bl ahkhithe. those.
binding to TRAF2 or .to functionally rel_aied rote n(?, g,nﬁl miS?Jved in the

identitfy from c

i ntracelful aqcogt?dgppgf.eiqﬁgwill be used as "bait" to isolate, clone an A 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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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-string ern 30 hybridization followed by P bddgbs{ WV | ks et
al ., 1989) e&%ﬂ?ﬁ té‘? anot her approach to utilize the encod’;é pr ot el ns of the
invention, their isoforns anal ogs, fragments or derivatives is to use them
I n net hods of affinity chromatography to isolate and identify other
proteins or famabie oft bindihg, chg.§ Ipeoteins eclats® t\IRAF21 68 DtheP@roteinOQr 0BG O1B

capabl e of bindin glns nelat TRAF h pieins or
factors i nvo1m'°] F%ei’nluﬁ eﬁﬁérels’lgn?]g‘tg %rggeﬁaﬁf’nggm & ﬂEan%B ﬁ’r ]P'Iﬁ%gs it
application, 1sbfwmpam®s,rfragtﬂents or derivatives of tizl present mveagmermuay b@rmdiﬂduaﬂat ives

of the presen n dual | tached to
chr onat ogr aph é h%‘ilf #ﬁglqéﬁla‘o%ﬁ@ﬁmgﬁbﬂ'@ % ﬁ?&/mg%%’ F CHq fonk 4 ée/e>l<1t racts
or. isol at&d pxtedessi ordsalated mteﬁrsmrsﬁmqnesu@dcteﬂ ofbedinginvolved irethe iimtractiular

I ntracel | ul ar. oces Jow ng . the,affinit mat ogc aphy
procedur e, tﬁ‘@n%{"gé’focﬁ? F@Foﬁ@ngﬁ'iﬁa‘r"", YO%O ?%?Phﬁlpﬁ?fe{hgg’ttﬁ roPrgﬂe T their
anal ogs, fragmértes ohicebind/ & theeprorins] their analogs) tffagments @n detivarived eflthe

I sol ated and.characteriz ot d .above, the proteins, their

anal ogs, fradiema ‘Eﬁ“bﬁgﬁﬁt%{sf’]\#—‘f’g apd chappcterigigl | nyention may al so be used as
I mmgogens (anti ?@@S%s ﬁaed)glib?é;&ﬁe ﬁﬁ%iﬂst ﬂﬁ1r&ﬂﬂb§b@&hgﬁ?nt§ biedesivatived bE g
ant 1 bodi alL so e us or ur poses, o purl I catl o (<] protel n
o L el 0 omifvsian: mRGrSY B vl IngpEEe deniects) B praduse 5o dntibgdfes! | Mos
Er oduci 11 n}g thg{&eto Yﬂh?deranﬁﬁb‘aic@%y@s?fbé agya&&td ttﬁe pﬁpﬁeﬂeﬁpunﬁhm oatlmeltﬂ@admes may
e use or nosti| C r Ses or 1 de | 1.SOr ST at e

abnor mal funS%&gh‘P"ﬁ@“‘B‘fe“B et‘r)qf%e%?wtéygﬁ%%r}g %ﬂﬁﬁ%ﬁ swég}de yeipg sy,

e.g., overackieiCaniogs NfFefraghtdntsy Fultiid Zhesé REiScREEsCRRY Lﬂeaﬁseafffoefai@gmstﬂshus

should such disorders be related to a malfunctioning intracellular

si gnali ng sy8v@ates forddnntifying dispedesy tslatsd i abpormy) dunchomng plthe recertpr YFEMpodi es

woul d serge @bwhidh tHeP RinkhdH, e.gloAGAANVE bEundePhotivd TRAFES! 'ﬁuuo%abemﬁ»meffeé@ meant
to include pal ycl onal anti bodi es, . nonocl onal . ant i_bodi es (mAbs), chinmeric

ant i bodi es, anbS shaldsyach disorders be related tq armalfyastioning dntraselfarisignalingsystert can

be | abel ed i Ehv%Mdlgbihe p?&tenl?é)yf‘ﬂxe 19&6?&10@%81@515%%&1& WREERN és%r #lortantSUCh
as, for exanple, b and )2 - fragments |acking the Fc fragment of
intact anti gayestigtipelh Bueeteeap‘am@da‘f 1pj TgAnh ¢o alntzlpgfemolyemml) antfhedies,
anti bodi es, 'rﬁb%élgdai‘gntﬁfoaﬁmﬂk&)%hnﬁz@{né Qﬁﬂioﬁﬁs a‘rlﬁ%;U!ypicr(aﬁthﬁi) RGNS

invention may be used to quantitative qual Itatively detéct the clones

of the 28 i frRanibpdies that can belapeled ingiolub Q;é!ptm fopn.casarellaas dragments gheyf.ch
express the Gl@NRS fRfexhiifle, Fab and F(ab®), . fragments lacking the Fc fragment of intact

=

antibody, which are capable of binding antigen.
(vii) 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. In situ detection may be

accomplished by removing a histological specimen from a patient, and providing the
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present invention. This can be acconplished by i munof!| uorescence
techniques enploying a fluorescently | abel ed antibody coupled with |ight

m croscop cytonmetric, or fluoronetric detectio i bodi es .
(or fragne lv;?s tﬁler eof) useful in the present invention ﬁ%y’ii@&m%% enpl oyed

hi stol ogically, as in immunofluorescence or inmmunoel ectron m croscopy, for
in situ detection of the clones of the present invention. In situ detection
may be acciabglkd sahelmbdbyofrthatprésag: mvhitidhotoogyich ad  spoanidihe fantibody (&t i ent

and provi di th 01/ 4 PCTILI10Q/ 005 of the
o esbnt i nvERFER it Becly Brovilad braping & by ereing B8 RbSied el o, <

]E)r ef er abl) y fﬁgmwg)im mwomlsmhpﬁ ’Dlirohgh tay asel of\sudhoa pnhfeedbfhbﬁheﬂos&mel tbody (or
ragnent) t,o a .bi ol ogjc oug e such a roce ure, it

i s possi bl életfﬂmn‘(’tig?té)?‘hﬁ‘ﬁ%p nB‘bﬂq? {?Eespp'gsaggﬁd O‘f"r'i‘@“(?f‘('}?Fe also its
di‘ str ijbat | meslfntllflﬁgemlem@mﬁﬂzeﬁldm thoktof ddﬁiﬁarg skifievip i@aﬂy\percdawmﬁﬂ 409, f t hose
of ordinary_s Wi ive that. an var Y. O

i stol og; ¢ B oL of uieRese eRi R it ot SouadpiesRessherbe aifeaia’;
order to aeRiepiveachivdbutiingith ded@ioact i on. Such assays for the cl ones of t he
present inventign typicall onprjse incupatin I ol ogj cal such
as a bi ol ogi cal g‘fq Lf‘%%ysﬁ f"ﬁ%é’go&g’p‘étl%ﬁ‘?&rﬁen“m’@é’ﬂgw}?&ﬁ eH@P?"é‘ 10 such
as | ynphoc)ﬂbﬁﬂo@éal 'sﬁhkh@(‘s)délﬁﬁs a aroldgﬁial fuidd ﬁésubam&ceeeauy havbsddeekllsn ti ssue
culture, in the presence of a |abeled antlbod ca,pﬂg)%ﬂl i dentj f |ng t he

encodedopr Sy as ympbaeytes p& {UK eSS, qrws“ew’e%bwy BSP 18 tigTpG BRIt

t echni ques iy |prdsBRWdS hnaﬁetaa ﬁﬁﬁody(c‘ébdb!l)) of HaentiEyIA HR Lnbodel Prdt&ing fand he
i nvention may al so be used as indirect nodul ators of .a_nunber of other

proteins bgetwtms&e ahtibady &y anyef paimbet of teghnignesgysliknoyn i thepart. 15

intracel I ular p(vm)e'l‘libsenc\ﬁrﬂéd?Pro%rﬁer At nR&foh Whay alRb WeChdR A1 MmBikécky bi nd
yet other intracellular proteins or an intracellular domain of a

t r ansmenbr gegulgiosy ofiaumpesrof other prafeps ¥ ¥irie ofigiscarepiiyy efthindingioredher

i ntracgb! Ulifacdllufk ShrBRinS! WHR otHal iaesleluhd prolQnRPidiectdf biddeyeimRef anal
proteins, the protelns of the invention may be introduced into cells in a

number of WEpee lﬁh“fﬁ@ﬂ’}sﬁéﬂmﬁé@émhémnPf’P‘(?}“F‘Pem'ZE“QRm?HbuI d al so be noted

that the isol at Fd}nthe' Bﬁﬁéslei '&aﬁab@hﬂatﬁ@dﬂﬁ@%ﬁﬁi %t'ra’eélfldlﬁn Eﬂiemst e ths ot ei ns of
the invention nmght be performed using of nown st andard

screeni ng prgedly é%ma‘Fso? %@W@%ﬂ@t@#yﬂﬁ&@e@éPﬁ@ﬁllﬁ‘@%‘?fb’é‘@dh? es, the
yeast . woxlgldd 5 S8 44 Rucktle 61w Ss SR udrlfiiold i (il Prot i ns of the

i nventi on. kewi se other procedures may enpl oyed such as affinity
chr oma®8gr ap hy It showldhglse beinoted theh the isolation, 1dent1ﬁcat10n 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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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
characteri wo @ddssi onal proteins, factors, receptors, ebermidosdis are
capable of binding to the proteins of the invention. Moreover, the proteins
found to bind to the proteins of the invention may thenselves be enpl oyed,
tn an anal ogous fashion to the way in which the proteins of the 30

i nventi on weflewnsieam ixsthe asseciatedhsignaling drobess.conwhich maydhaxe signaling activiesand

char act eri zegfg} | . of Is . binding to
the proteins ofa‘taé\ngme?%\e\e/ué@? gfﬁé‘g%ngg@ ﬁeéﬁﬁﬁ%l%ﬁgggﬁg&ﬁ%gﬂgﬁﬁ %ségior esent
factors invol vedThuPNASequegees il the ene@ed proEiys| af Gigy i0esition maphe ptodeeedh i n t he
associ ated gi | JoTel-1 | Y L.anal i Vihh&S of
their and h_g%gtng\%dgﬁrg%epr exzdgtngﬁé\r%o} %PH%‘%%GRQ%I e\gl%%blghg%}lﬁlg%@l {n%:lt’ lélé nal i ng
process. 3 Thin whish suitableukaryaticl ot hrokenycticihabt peltst are ansfornickebyi approptiaien may be

produced . b . A L nant. rocedure (see for exanpl e,

Sanbr ook, et¥ a|!. tx§%g§gc$£8gﬁ(?ﬁ&3ﬁ% gﬁnqglﬁﬁngaﬁﬁﬁoéquwgsr %‘%’ﬁl&lg({?f FRKUFRIBt i ¢ host
cells are tAsemsdioglye dhd\preseptr dpentidne absak asngermns Csuoh  @MpBdssioy Obdcory emtor s

cont ai ni ng [Ng-for. the proteins.. Accordingl t.he
present i nvé’%ﬁfﬁﬁgg?@%?z%’ﬁ‘@g?’%s‘ﬂ gtboélh‘)feégf) rpé(g%'f“b %@'é”c'f% loﬁ'n‘gs "%Pé‘?‘f?fior ned
hosts for thewvpr thdsec protainsoélse melysle otheir ridologicdllyeacking antlogs) . frapeire indoned

fr agnent oderRafbe, B B B y8G0rk thonate horg oo S vehoBmmieh B <o
i ncl ude vecautfagaroBof tgseprafeingsand thedrahsfagne Hosts dichideelisse pfodhdhgisuchand t he

t ransf or ned | Acl ud ose. produgckng such anal pgs and fra nts. The

der i vat 1 ves ot sk B, THEREyBNR o et rostene o8 Wi BB By ud Bhdar o

nodi fi cat i ostarsfard inedificationi ofshe protdiesi or thsinlapaglogsosr fragdARN pfodugedsiuked by t he

t ransf or ned ?otn%edl}S The present invention also relates to pharmaceuti cal
or

CL O
conposi tions

BT ati on of the effects mediated by TRAF2. The
phar macélit i cal CHrep@sdsentoiiventicdnalsoS irdlfles a6 Phar@éduviall BEHFRIRAS . foRNY ONe
or nore of the follow,ng: éﬁl one. qr e of _the DNA sequences_of the
i nvention, I(’)l?g%%tfof’sol e fEE d gﬁg@fegn@mg' gﬁ?a@%ﬂ’%‘r’f‘b COBRYFHRS | on
vector; (i idonsprising Mian adedngtedignt My oh€or xﬁmelaruﬁrfondv&iﬁ%:lei)%@& hékloy active
20 fragmantt?1 ml o&se, dEI%I vatives or a mxture thereof; (iii) a.
reconbi nant' & 8" e © \5}§c‘f‘}5"f‘t‘8’i‘rdﬁcﬂaﬁ§°f&°ﬂ’asmf’éﬂ Anta @8 GPRICAGAtE 0 t he
invention, eédpeestion|vegoali) ¥ otein’ Bocofdid iR MeSinvaltRhOds tMlogledilyVativwes. The
phar HB.CE(}J'[IFGJ COﬁEO?ItI ns are appljed according to the diseadse to be
ragments, 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.
P35 TNF and p75 TNF receptors, FAS/APOI1 receptor, MORT-1, RIP and TRADD) it is
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treated and in amounts beneficial to the patent, depending on body weight
and other 25 considerations, as determ ned by the physician. As noted
above, oneyof 1he,specific embodi nents of the TRAF-bi ndigtapsiosizns of the
present invention is the TRAF2-binding protein | REN. Based on the findings
in accordance with the present invention that | REN binds specifically to
TRAF2 and as such is a nediator/nodul ator of TRAF2 and can thus

medi at e/ modubfainponEaEtes dedem drugy iwhjchi maxrenhese 5t inhibit b HRAFHEEN it

possi bl e rol g i n:cell JaHEY IPRbx ichﬁﬁéﬁﬁt {sTiesitAYS ndoB@lhte TIRAEH cjtbiogicitpns
y th oth

i ndependent |y Or I conjunction er proteins (e.g. po5 TNF and p75
TNF r ecept ofRincddAS PWOit wardpé desired/oRTodulateNP-1Bh thdw y modglating3the WD

01116314 P 17 of i t t ' '

nin it t he TR PR or Ry il FRAES pillr RAE UGl TipARRANCE o
desired 50 mrcixhmple, when iteik Idesitet ab mddalateythe icelll eytotbxivity Tducéd byvdDFdit be
desired t. dul ate NF-XB i tion, by,mdul.ati the T -

't er act i on vOHldnge detRsd o) RGOS KR APORTPREN, TRLLFMELF AT RN se.
for exanpl e,;mx)/?ﬁmu Bié’} gg%o%ﬁ%hﬁg?‘kmzl'B%@RENtsB&iﬁ@Nhrfmhaaﬂaﬂoﬁi Theré Nduced

by TNF it wo sired t0 nodul ate NF-uB induction by npdul ating the
TRAF2- | REN  afermany discdseninovhiehysughdugstan be ofigeeat helpa denenestiofierd GEREP ¢ NF- xB
modul ati on. GIRRLG, A3 TRBHs SeBRRS §7 whith thE GhS WERagl 408 638 REmSfo O eal
hel p. Am)ngs{ ot hers, 8 ee above discussion as well) acyte hepatitis in
whi ch t 0@ acefteet EsSABO1 reseptormedigied deatioafithe Hver pellefollawing indyetigndyy the

recept or- negi af-ed .. . ) I MRI | WL thd '8l Uadgeandells he  Fas
| i gand; aut %anﬁ%lﬁ%’fjaﬁl??&ﬂggée E:@F‘féd(fégfiﬁﬁlg%%ﬁ aggiet he death of the B Langer hans

cell's of théthppaureashatiésalts inatiabetes; thedeathb celisdn grafieigetionie-g+ kidaphs i n
graft rejecgi %ax‘deli\%{)h i | ggY of ﬂ%nthro@ftgs in ﬁl‘x@ bhain il ﬁﬂ’é fAblléiI)sis; and

oligodendrocﬁes i n rarn I ple sclerosis; and AIDS-inhibited T
cel | sui ci dATDRiintibitd & esdl micidsd Whichrivses polifetatiompHibeAIPSsvimp gndhbeee 15 t he
Al DS di ggas 'e{lﬁ)sidssegs%SSi ble that I REN or one or nore of its possible

bi ol ogi Iﬁha PVEN s 0f or ns, anal ogs or fragments nmay serve as "natural”

i nhi bitors of | RENsipossblé thet IREN heond RerroTRAEts| pasgiblachiplogicalbngftiys such

serve as nody rs ' L o éﬂ%f" L 3f IREN %R o bfide e
enpl oyed as 'iok%%gﬁg%llg;sl %%r%ﬁﬁﬁgygyg&%%#ea a ovué, ffééo*r exarrpll_ e, 20 those
nodul at or s {RENSTRASR2Gnishetion, tand as siehiseree ag modulatoisadfNE-KB actination\8ugh oxi ¢
effects of TNF, In fact, as exenplified.herein bel i anal ogs.
and nut ei ns ‘?ng@tobse‘@?‘yt Py by gpéayegﬁs Q'Ség?clfgsrfg% Yiaters n? ‘\r%/% a%o?}é,sféﬁéx | Evént i on,
whi ch arg capabhRdahtorsas bk akddwghdnHeis 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-1 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 nduction of NF-xB activation nediated by NIK, NEMO [|KK-1 or fragnents
thereof. And also as nediated by bacterial endotoxin (LPS), phorbol

nyri state sapdakHia and the 25 HTLV-1 protein TAX. Likew §@Tm%)a@5rl7
substances such as peptides, organi c conpounds, antibodies, etc. may al so
be screened to obtain specific drugs, which are capable of inhibiting the
TRAF2-1 REN i nteraction or the activity of IREN. In a simlar fashion, when
it is desirelta &elifpatiany ethepavaxrknemnalet those pHakillin theiard ukikewiseaothems as
not ed above §dhstasced o] MU=NOCY ¥al .30 | REN
and/ or TRAF2 in cel F?ﬁba;!/ p\el%t?di:a'cc'))’uosrga?sﬁ?cr::t%\%J ro %e?ﬁggﬁéﬁ%\%? gggﬁ%}ggg&g ove (e.q.

i nt roduci ng SHSRIAICSEESAVhigh sreapakiedyf snhanRing thei agtivitycef IRENt a5 offenhahcing the

expr essi on, TRIAF2PIRINnteRftish!i t abl e fornul ations containing | REN and/ or
TRAF2 for direct introduction 37 WO 01/16314 PCT/1L00/00517 into cells,

or any o? her wayAkpovkimitiog texempleopf dlwl pepitide tthedudators . ofl theelHEN: TRAFRer

subst ances : wﬁﬁlm' : i el c.. Lso be screened
to obtain gﬂée}%u?lﬁc ruggﬁ%ﬁggﬁﬂgrsgm%gggtﬁgggfoneé{ ‘élﬂgs?%‘d&%% ReRt ity of

| REN or of ihitatersiof dCE ael CETlikamprotedsii Mrei snbstratecspécifivity f ICK amd stiategies fig exanpl e

of how pept | of_.t: TRAF2 .i.nteraction woul d_be designed
and scr eenegﬂﬁg%gggg g{rﬁﬁl rée ?lgﬁsskggg%sl’ eR@l eonB'm FEUPIRER IO SIECEE | CE or
| CE-1i ke prdeaagesf a ptptide bp SCE atzs fopelab finvolveyfoaf arhiGk acids! testhe défeai ;s f or

epi t opejgna ' ept i de nt hesi s. The nininumrequlrenent . for
ef fici e}\? %:%%’ag%gizé g’?‘h% %’té)ﬁgipéezt&ﬁﬁ}cel ARG 6ﬂ$d“tﬂben}’h9g§‘ ?‘Hﬂ?’”‘ ni no
aci ds to t hmethglamingfbeingesuffigicot eakaxight of the Pyipbditien (Sldathng ah) Koey Bawadf or

aspartic acjid,i b Siti i th t hyl ami ne heing sufficient to

the right o#t 1.h29 %’ ?%grgl? |oéﬁa'(’g{bgg£ﬂ:“§%‘er5'f’r.e?ﬁf TOSERRAY tratgtpe%fF‘I.e,(31991;

Thor nber ry tstrapeptide),1 9 agetyl- AsprGln&falasp-a-(4-neetiyl-vaunngdri-anilep s abbre@ategpt | de (a

tetrapeptidg); t - u: Val - Asp-a-(4- - couparyl - 7- am de

abbr evi at edg): RM%@“@%@&&%@%’ &yg&fgﬁﬁe °S|eﬂg?%'f’§}'a“(e ) bose)

- pol yrrFr bse fomudR) beldeaveliindeloshostlycdfRAFAS-R stirtidhticn, 5sf(1ﬁéu ?syotﬂértaﬁépgt S R

stinmulatio s ot . apoptopi ¢ _processe Kauf mann, 1989;

Kauf mann et rg?eife% ; z%ﬁi %%gﬁnagﬁ_qt a'l-géﬁ%%} s‘-éﬁ‘g’nfl% et gl olA98l i fidcti vel y

by CPP32 ( aclemyeibeffectively by CEEIB(alridmtRr 6f the SEDBACE|pYotes2® tanlkhd PIAtiIgases. As

Asp in the F;btegosition of the substrate appears to be inportant,

tetrapept i.d%s ¥ havi ng Asp as the fourth am no acid residue and vari ous

conbi nati ons of Asvspoinaled RiSposifion b thefsiibsitetapp&es tb?%ﬁﬂnk!@rta@n%&é&dp@ﬂﬁie?an be
0

rapi dl creened, for .binding.to e active site
P Ya0® having Asp as the fourth agmno acti 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 proteases using, for exanple, the nmethod devel oped by Geysen (Ceysen,
1985; Ceysen et aI , 1987) where a |l arge nunber of peptides on solid

supports ened  for specific interactions with apt| ' The
 REES PLLRAbEY

bi nding o proteases to. specific 25 peptides can be by a
variety of well known detection nmethods within the skill of those in the
art, such as radiolabeling, etc. This nethod of CGeysen's was shown to be
capabl e of test i ngmae it magtbeddiVantygepts te designc peptide Kinhibjteia yhat Iselectivelyni | ar

th t th

It ernct i on tutibonTRARERER O IRARORAL FETRE ERERY fbmelif” 05, "
IhRAthi ndi ngnqerfa‘lrgl wjth qﬂnysnuegxedl Lﬁelldah?dpmmtséshmnwm![ntagwesne'm%eﬁbef_‘ ﬂm{j eﬁneq

ich can serve i nt er.act.i on epti des sj z avin
N sequonce. dniaceiftar ieafing sebwed i Brotkhs-o MACH Bitesses of HHATIGE oy ot o
whi ch cars cgatheiag, whithars aieribads of thelED3ACE TRy bf pdtems,ph@pdbll 6 pdpeidesbi ndi ng
to TRAF2 (or,.T. 3 nce
advant age(()usb Q@‘A%f)géﬁ@ﬁ” %@b%ﬁé ?%E&C@B#w FPA?&:’%P‘”&?#\SV@I? aFWlsB‘IQ'i as

TRAF2- | REN (the onERWEcribBARbdve Bat lﬁtgﬁxﬁh@tsﬁiﬂive)slzxea hed Acdrogenic sobithategeptidentoer f eri ng

th ph I I t h h ot
e L R e A e Bt S S e AR TR, e
cel |l death ERaHt(bMRAFMbnﬁdlﬁg ﬂibtﬂilgl’ Bepftilled, MhichRakBddiériniried 1o by spekific

oL B, PRI, B s st et (21 1o

further syntiggsit ﬂﬁqc@atyaoff'mﬁmz%%r TREN Bfthdr 3 vRrsiP bi Bevdrsibly! ESdmbepty
sel ective binding to such other proteins to select onl thos? speC|f|c for

TRAF2/ | RENt (Al TRAZHrRARROEEG di tHef pA ot EIARePlifs: pi(puloxy) wimetW! arketonst er i ned

to be speci fALTO/dNla-AkSCHEBE 2,6 / PIREDAs £ Btehi @acidRtdOsH fcrd to
enhance cel |l oey}.meabla lSl H% ”Qd)f{ f(taﬁ?ﬁe acti vi ?;gteof Tc t2 and/or | REN

ei ther reverSipilrly, oMﬂ!lsqne\?'era& 5“995) T‘FR?F‘FF!)e‘F‘?‘yte“éPe je i baymgr fed t hat

a tetrapspt icHRrdnaMHIROR: (@ 2(CE.
(O-[2, 6 (Cch A Eh e a@@ﬁgi}ft@ roehy B (RVErsib) ofd uﬁsﬁﬁ?ﬁ”ﬁ , |\§|n| i gan

et al. (199%% lp%o?tmleﬂ@tw eti-Aset06 i(FhiBibrdishlorphenzeng &

chl or onet hylsk&iP i ifHibit SUE T MaBlidhh é?rala|1§95)y(i€écéxﬂ Fﬁ”“ tahya)nam &spwa nhi bi t ed
ICE. In addition, a benzyloxycarbo |chI or obenzene

(DCB) was dH@meptides ¥hﬁh$f’£ﬂcqulldlm(’ m)s%r ﬁa@rrmle éERAFZMQBPN A@tb«? giodified in an
anal ogous Wash, fok %idxﬁﬂ@rahlame@dk Igaiup,sc@.h&&heﬂiﬁk&oﬁy @%16:@) mb@yl RxHeREe, TRAFZ |

or | REN, can be nodi f h, Tor exanmpl g, group

chl or on@@hyl%@&r@%@%m}o ¢reath g pentide mbébl@r ogTRAlel N act1v1ty Peurther, -

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 ceil
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 intheart.
Furthermore, drug or peptide inhibitors, which are capable of inhibiting the
activity of, for example, IREN by inhibiting the IREN-TRAF2 interaction and likewise,
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20 CH2OC (O -DCB group to create a peptide inhibitor of TRAF2/1 REN
activity. Further, to inprove perneability, peptides can be, for exanple,
chem cal | yw#dhédigd or derivatized to enhance their perpggRighbdsys acr oss
the cell nmenbrane and facilitate the transport of such peptlcf S t hrough
the menbrane and into the cytoplasm Miranishi et al. (1991) reported
derivatizing thyrotropin-rel easing hornone with lauric acid to forma 25
li pophi lic | heirsgrctivartictreeen TRAK proteins eurl FRAE hindingprotsinarcae becorjugated acr oss
cell nenbrages ed the oxidation of
met hi oni ne to mﬁﬁ?ox. iéﬁlg% l %’atﬁ%gﬁaéggﬂrr{égﬁlt%@ggﬂie peptide bond with its
ket onet hyl ene i sdésPatent %E@m&Z)dlscbsdsa;onJhgatmge melenubpiorbe tahspoepd adess t hr ough
the cell neghr RO flctl and

Fﬂ% L%p%er;mrgf Yvﬂﬁ% Jﬂgﬁﬁrﬁ B dlﬁg a%e?? t“ECO 1: fu lﬁ p[oﬁgep es,

derivatives tha S
Furt her nbr elonehhalgleb forménet pqixpepm,bothcrrmt:mbwneqbol)meptl@a,pmidl lengthaim fattlyl ting

the activi f | i nhi_bi | REN- TRAF2
i nteracti on'é%(rilsg e[% k 'Sﬁé%gg ga%REjaﬁ“?G—gﬁ © BEF |r agef‘ﬁemfeﬁ‘t g’Fact i on
bet ween TRAElopnculaecomugtasl imtRAhRe bpldobﬂagermfo:b&mlansmembrahes aeinfacifjeites theiror

conpl exed V\nl;t 1”% eC‘l;J| e that facilitate entry into the cell. U S. Patent
5,149, 782 dree] o5m Eﬁﬁ’atl ng a nolecule to be transported across the
cell nenbrane WI deetakeUtSr BaenttSL mﬁ;ﬂmgrea@ezsl‘avaﬁlubib n&ﬂloﬂslﬂmgmﬂmembrane

pol ypept jde nnel , formn tldes her e

pol ypepilpdegehvﬁﬂ'd f’gﬂféc ?Faf%hfaa’t% '&E?H’é%ggg @%l’%‘clﬁiﬂ ol Sal?i'l Wetic

aci d. Theseneemhismnef ﬂabapmilnmhmlemdswtdt&%hvitﬂ]qheﬁ&&ee@uéradystemm ineplees into

the lipid bilayer of .cellular nmenbranes and facili te heir e__:l'grw into
e

the cytopla LSTOBZLE  Byfcse,po rapRose;  Higanase | 6 alrapste:

met hods for agxﬂaglﬁdaspmtmm@nscwal%w(vwngﬁz),rmb%&o%%bﬁuﬁéﬁ iR8lin SHdlothEpt
limted to, proteins and nucleic acids nmechani sm of receptor

medi at ed enBERiE grovgh factars, such as vpidermal é"@é’ﬂt @Ptos {EGBrEowv et ply traches H’@%e

recogni 35 NgnétAbmGéceptBrs, SRR QQﬁ:@ethf?fU?%ﬁﬁin@n@hﬁﬁp Réh Be a&Jaﬁiagéoﬁng' 'uEbd to
asi al ogl ycopr ot ei n, transcobal am n (vitamn 12’), a- 2 macrogl obul i ns,

i nsul i n andSHRAREransRoRactess Ye el membrenayius t@ﬂ@ﬂocagommddeulﬁnlncﬂgpﬁtwnnf act or
(EGF). Low gid Rlate fe&pEdHEsn thd %en%?an@%ﬁﬁ%c@@&f rﬁﬁﬁ C0sUnd theSdi6dd R é&g%?t ors for
biotin and folate, can be advant ageously use enhance transport across
the cel | mefsfiaied trnamembrang: tRpspat | RFpcesiss FUS |ap1=¢mn>1§?y foimedi batveen and

fol ate recegdfoin® S, Qf sgoci ated
acaptor - el b R VD I i or Dl o FRSA, 8 nS RO of BB

formed B&t weewacked 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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conpound to be delivered into the cytoplasmand a |ligand, such as biotin or
folate, is 20 contacted with a cell nmenbrane bearing biotin or folate

receptors lnitiate the receptor nediated trans-nenbrp&sgna port
mechani sm gﬁﬂ'h(lﬁ;el?eby permt entry of the desired conpoun |Jn gﬁt he cell.

ICE is known to have the ability to tolerate |liberal substitutions in the
P2 position and this tolerance to |liberal substitutions was exploited to
devel op a pot ent Andilhbglapprecidtbd dglthast iof eskillf fni thietayt bfapegitidesy iheapeptide a

B ot o PRRLRRE G R AR B Bidgh S %5k 48,75, 1!
or derivati ZRAF29RBN fgerdction dcbortiipg tadifie t presento invantiminoisi meani| ©Cinckde t 0
o ane. |1 REARIAMR drya oF R Wi lsp B e prefiel 25 ikl 65 pept o
menbr ane. | , ' ' pepti de
sequencesw il eRampld TRARIERES t@)d@sdign peibhpsdfiors eble inhébifoss. Create a "chineric
peptide"” wll enable such a "chjner ga%r?ptl e .t rans"ggr}rte acr oss

. de" to.
the cell menbr ank Wilhalso beapresrisied the W@i,ﬂféog%ﬁtawli?_ Y As
Wi Il be apphagdpsdk et Fg&gtid&ﬁ}ﬁﬁﬁt@fs §drbss | ceil médiRamst asOfisqueiidi 4bese atehalspept i de
I nhi bitors of the TRAF- TRAF- bi ndi n%,pr tein i nﬁﬁéﬁciion f exatﬁrrpl e, the
TRAF2- | REN ppriisable tq the TRAE diinding profrinsnpfor grampls, vihnalngs: e £ ¢ o
i nclude pept iR BleinSel s WS Swefllas iofHel Péptiéssand Witeilis Gdith @k&othei? effeqas dl y
screened for binding to, 5 for exanple TRAF2/1 REN to desi gn perhaps nore

st abl e ilBhi Mwagsillarlys i || al so be appreciated that the sane neans for

faﬁL litating gr RBPég&gm% dnBBodits’ ﬁl&ﬁi&ﬁé& h&tlfip m&&iﬁg'lﬂtet, ﬂ:ﬁr‘]ﬂeh{nr t'ﬂilzisg@cgpss cel |
ne ranes as I scussed above are also appllcaple. .lo, -.Q1 Ndl ng
proteins, f&eawxgninciide nobyqlonak §“‘é‘??§1569§‘,°n?‘il‘§@'ﬁéﬂ?§°dlﬁs g’i"%gﬁi mEiGs

themsel ves agipiaic!, aRS-idiSthaE (dMEAY) dliBodiéido Ritiolics aV\Riin® 1£beRdlin sdMable ef fect s
10 intracellularly. As regards the anti bodies, nentj onedtptajgrel n throughout,

the term " aftbaysdyorm, as wel %Frﬁa%flﬁm@r%&e_?@?é%]ﬁ“% lﬂf“‘_éss}“’brﬁnocl onal
antibodiy§s (f3Elimitéd o yfatic eleédaQ%% ¢ sfifidsisiof fe@brBingnt tefihudsd)

anti bodies to anti bodi es’that can bé 1abeled in soluble . 05 bound form as
¢ ?YsUb’rF"

vel | as fragnent Bolydienak gptibodiss | are dretsioesnppus papiiations il b S 15 but

not 1 tedqlQedHaH Tt istra oF SAKABRGmNRBRED With 34 RhHRS] A HonbQ6ANBIIRY
techni ques. Polyclonal antibodies are heter o(geneous popul ati ons of

ant i body roremaines subrantioli hemegeneavs ropylatiass ofxantibadies Spreififi PetEFISh an
antigen. A yRRMAGRNatons RbitkRd YubseRIMIF siiila? epiidpeithiihalite. MABRIRREBRIS
popul ati on of anti bodies specific to antigens,
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
mAb 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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whi ch popul ati ons contai ns substantially simlar epitope binding sites.
MAbs may be 20 obtained by nethods known to those skilled in the art. See,
for exanpl wogw@hbkAas and M lstein, Nature, 256:495-497 (195%0,%§, Patent
No. 4,376,110; Ausubel et al., eds., Harlow and Lane ANTI BODI Eé
LABORATORY MANUAL, Cold Spring Harbor Laboratory (1988); and Colli gan et
al., eds., Current Protocols in Immunol ogy, Greene Publishing Assoc. and

Wley Int er SSRBACe Where myring gpAby dgye l‘tlﬂ‘ér oosldefom dwbridemen B8 highesr ences
are incor porigfthogeHidityelny htlﬁiﬁ:’?s' rkuay tﬁaﬁf ﬁﬂrﬁ:ﬂﬁﬂunéu%ﬁném'@ﬂg% ¥d be of

any |nnunoglobulln class 1 ncludi ng I gG
subcl ass t hehigsric antibadiasend aethogds Bmalaqnn@roéum a@fkqowe lpﬂhﬂs%‘h(cabﬂlb'eﬂt i on may

be cul i val &d Arbe. Wkl fead SeiSUSAB1:95731307Y1(1be %Rmﬁ'sﬁi{ét?i‘ Ploa WAl de 1S ©f

MAbs in vivo or in situ nakes this prese erred net

product i dn. SAQUEHBLESTI683A 1356)! |B@9hm emll, ébmreé 1b643vﬁﬁ6dh9850f¢®ulb/rm
portions arg %fdp\fﬁijfft&ﬁ é)gﬂt%aun? [ £54h3 ?é“bﬁﬁlenzgo%fngér 143 mh%eu]b&%oe ¢havi ng

the variable’region deriv roma nu huna globul i
const ant r edfi dVeturedl #268-27G 08 Hp Tardguchir ¢ ab; EnmpéanyPatent Aﬂpmoathedim%

V0 01/ 3631 aCRpRY BBRHE 0. 083 Ktohfob 3EBE Wfonkal ket RpbliBhalf LB 21 4 *
from hybri demhlsshb@Mamhgﬁaé986),| Nnubcreg‘em alciRGT Applivaticnn® O 8604583t tmmblished
herr pf el 13L196e, RS oPlC EEBen Papit AFpliGe B 164137 g i {273 0

t heir production are Known I n 1> Acad
Sci. USA 81199YDaBapad el d19dAlmmunbl t 3566610741986 Robinsdydt lal., IAeadtiofal Sci . USA

1 SEEL MO s, LT L ML

Neuber ger edcadabei USNa84:34393243 A687)28h étl. 8B)ac NashiApad.Sci €154 84:214B0g opean

Pat ent I 1 96 bl Vb t al.,
Eﬁrggeaﬁpga{ g%’{)l Z%% ?c;ktlo’n ’%ﬁ‘ﬁb?gg?%‘ﬁﬁﬁ‘tgﬁgﬁsﬁg E?figgﬁﬂf% rr| i nggr et
al ., PCIS ApANIBODIES: \N)L&H(DR?B[‘DRY MANUNIE dugrd. NEtesd) rel'éirencw&@) éntifelglo et

al ., Europe P tion 184187 (published June 11, 1986); Sahagan
et al. ﬁ@o gg‘?ﬁ'h?% 5"&‘5974 (1986); Robinson et al., International
Pat ent Appl i cat iAm afstmanﬁﬁEQﬁﬁﬂIﬂ) (aptibudy Sibesl dviipody wb&ﬁ7r)ecoghizus atu ., Proc.

51,0, . 22506kl B i P B o Ly 2

Har | ow and dntihedy ckh bAbEEbBE&)E&mlﬁni;ﬁmﬁﬁB\ébe speiéR bid ge]ibségpe

refer enf(f:s (%rgem%{fs:[els yas t'hQ Sour eoorf?h er eluch EX antl-fdelg 21(1:12 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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An anti-idiotypic (anti-Id) antibody is an antibody which recogni zes uni que
determ nants generally associated with the antigen-binding site of an

anti body. Agobfhssfgnti body can be prepared by imuni zing ?ﬁl‘/ﬁﬁbfﬂ@!ﬂ of the
sanme species ancf genetic type 20 (e.g. nouse strain) as e source of the

mMAb to which an anti-1d is being prepared. The immunized animal wl|
recogni ze and respond to the idiotypic determnants of the immunizing

anti body by peupleddtoacragier suchias deiyhotedimpet bemoayanin YRLH) atel usedriorimmunizet he
anti-ld anti f e%g’ﬂ : PO~ 4. 6! ohich is
herein enti rgﬁ?@wqahggrﬁggrlg{c%dg y %’@fttée?eeﬁ%cg vﬁgggﬁtﬁ‘g%g%t%?@?%"glﬁgqlgﬁgg may

al so be usecdaws tharbitidimgiproperties' oft the ioriginalemAh spenific for aneepjiopesef the abate anot her
ani mal , prodygi sSQ- e nt i -anti = | | bgdy. The anti-anti-Id may
be epitopi cgg'ﬁyhg%fgiﬁt‘l’rcag@%soﬂ?%%en%sﬁ%gfl%ré‘fagyw%rb;%‘er%q?ch i nduced the anti-Id.
Thus, by Susi ng afihe ntiilé smibs tthies halieothgioi ewid ddietypicn epitopesyfora“idibtopes"t i s

possible to identif.y.other clones.expressing antiodi es of identical
speci fici ty.s%%"rﬂﬁ&%%&ﬁtﬁﬁv, CPHRRS e&‘éﬁg?lgaﬁ%% s%&(ff #ﬁlﬁo ?rﬁﬁﬂ, %its isoforms,
anal ogs, fragnenThe tarm "datibodgt is\abse mdéant tocinpluds both intactendlecnles amyweleaasused t o
I nduce anti-Jd anti.bodi.es_.in suitable ni nn SUCh as BALB/ ¢.m.ce. Spl een
ol |'s 1 rom STFEROTHARED et b BY s BrmiE £ Aot FiaPon ieh.AlF poPRlE of b e
secreting anhiigend Fa\asd Flabi)2 fispimentsHackahd Fe fragniehb sf meaot deibody? clédd Hidre 16314
PCT/ 1L0Q/.00517 oupled to.a carrier such as keyhal e |inpet. henpcyanin
(KL a8 o aty Somihe frchfiSo 35 fang st 1R EF e Besae e R AP HGEE 1 .
W || cont ai antbuidy (Wakliet hid JoNidl el 24:3163325 (1988 t he bi ndi ng properties of
the original mAb_s ific f.or. an i t t he, above | REN pratein, or
anal ogs, fr agrren{té'agﬁ?a apRIpTiRed &@%@gtaﬁg?&?g{ a@ﬁ‘hﬂ ntg SF&I‘Rﬁg&E‘ﬁlﬁ have
their own i aisefhlyipithe pRsénd MBEntich may beé 0sed oS the @tei:ﬁ(ﬁﬁ adaduayititation ofathet 0 t hF
epi t ope bei val uat ed, .such as r Qt ei.n- a, e term"antipody" is also
meant to i ngﬁﬁﬁé’r%?}f‘ﬁ“‘fq’i‘f‘%f" WBI“E?GE% ‘sggseMF‘ic' r migeh : %émf’r?ﬁlﬁé%f , such
as,b f otr]I lﬁ?abfmblgfraﬁﬂé‘mﬁﬁd tgilécahi ):ibﬁuwg ibg rétédyticodledvhe, Qiin@bxﬁﬂin_@%sugﬁ%l ?en.
Fab and F(ab' ragmen ack the Fc fragnept \hfact antibody, clear
more 10 rapiPa‘I)’%n {’? B‘%H“ti}‘fﬁk f’f@ﬂ?‘ﬁ)PbPﬁps‘&ﬁ@gpﬁ‘&{}cﬁE{?Bh %@é‘“‘"ﬂﬁﬂ- specific tissue
?ilggi?);l? t Ihan ?‘[‘ Aﬁtaaﬁbodyé‘iBFsaing)be ghﬂpbiée F bﬂiélianE ébml)slgahe éﬂ\kﬁhhé’aﬂaal%ﬁ&@ﬁ%t f
Coltowi e apprecjated that Fab and F(ap' and ot her fragments o
the anti bodis%‘écﬁlgéfeﬁ tngnwith @em"éls%'ﬁﬂ oy e P thegpotreulade dher Bibpde
det ecti on arme @aMepitcPe’ W mednt tdRfer &EDRE Porfibe bNaCHoleélilé Baphble b Beifipt hods
di scl osed herein for intact anti body nol ecul es. . .
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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15 Such fragnments are typically produced by proteol ytic cleavage, using
enzynes such as papain (to produce Fab fragnents) or pepsin (to produce

F(ab')2 fram@Akfd.- An antibody is said to be "capabl e ofpcBifbglhidgy 2
nolecule if it is capable of ~specifically reacting with the nolecule to

thereby bind the nolecule to the antibody. The term"epitope" is neant to
refer to that portion of any nol ecul e capabl e of being 20 bound by an

ant i body, whiledieseently alabeled antibody ofseez belowy covpled arith bighty micrescepipe Sowr
"antigenic d@t&ﬁ{ﬁi&}ﬁf‘ﬁéc'i'rox'rlétﬁ@h&&t{bﬂ.”si st of chemcally active surface
mol ec

gr oupi ngs of ul es such as amno acids or sugar side chains and have
specific three diteeantibodied (or fragmentsrthereath usefidtinrthe present asvention may bspeci fi c

charge char | St . S ant: A I ' a

o coul o canappi iR, sO BfRonldeBultBiol pncileefop it iallord |
capabl e ®f imutycletecticarofaixei IREN protejns ofl the erezentiinveutjon. dlawiti Heteation imaydieng t o an
epi t ope of | t . 0 n...ong _epitope.
The. speot 11 2Pinpiied 9 e Ving ' 10K Kot BER o el Snd PRV B
antigen wi labele@antibodynofathei piesent Saveation ve sneinmespecimienh The santibadye ggrondi ng

ant i body an ] i f r.anti i i be

evoked by o?r ﬁ%ﬁr? éng\rliylf &’%géﬁéﬁy g@‘}ﬁggtbg(%ﬁ P ‘8‘8&%@@? oy %&ﬂlgﬁﬁegﬁﬁ?l\é%%gﬁf’&ér

ant i bodi es, fragndént)l to iarbidldgicab sasmat Thiongtethe userofisagh Hprovaiack, itds pasaiblei tbat | vel y

or qual ktati det ec he | REN pr.ot e in.a . sanmple ar to.detect

presenc (1136 of héégﬁge ?‘ﬁ éﬁ"}yeélﬁ PESRIE i‘i’g t%?@i!iﬁs P '(?t‘eéilshg‘ﬁ c?ilg‘)’t 1%688;1&%%0& on &’ﬁv enti on.

This can beesadngiptisssdie Using thenpreeeht imvestRag tbse toéaiﬂdihgyéﬁilﬁmlll anidlflgw)a 43

WO 01116314 _PCT/ 00517..fluorescently |abel ed,anti body. (see bel

Coupl ed v 1 RPA P 723 06 St et ot el s (6% o Retbing pbrsige)

det ecti on. ddnbeanddifieddn emlef torachievegsEninSit Baecioh) useful in the present

i nvention may be | oygd ,hi ogi cal L.y, as in, i munofl.ugrescence or

i mrunoel ectron ﬁ%ﬁg%&%%@f ﬂi"ﬁ%"‘?ﬁ“’éi##"c@?@ﬁ‘t fo¥FRtgp YR ERMBEY ei ns of

th he plr es$®nt incubating iaOlliiol]?gilaalss'ahi.pld;i SUEIE s cartgmagic&i_eﬂm,ca ﬁﬁbdesa&%ct?)ﬁeﬁlﬂybyibng a
i stol ogical_s imen froma patient, an rovi di ng.the | abel ed anti body

of the gr eshﬂf’gﬁﬁ\fg siuﬁ{ﬁa peytes Qé’[ﬁ?%f’%‘%ﬁ °r‘i‘F?gS &%EWE‘BHH?LFBH“" Pslnent) i s
preferably jntissuedattuRRyinohipbickén@e 6f a Ribeled aiitdtally bipablef idRalyad thetrixedy (or

fragment) to a.biological sanple. Through the use of such a procedure, it

i s possi bl ep’t"%“?oanﬂ '§F?ﬂgﬁge ody,pXany Qb a pprabe o techiqyes avell keswa ithe i ns but
also its distribution on the examned tissue. Using the present invention,

readily perceive that any of wi de variety of

t hose of.ordi nar Kill, will C ] ]
hi st ol oé? cal rretﬁﬁa’éd?% fample &aﬁibﬁi"ﬁ@‘e‘f)i"’ﬁbédﬂi‘%gl}ase 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

44



can be nodified in order to achieve such in situ detection. Such assays for
the I REN proteins of the present invention typically conprises 15

i ncubati ng ' gi cal sanple, such as a biological fl qi(]qm sdossue
extract, f@sﬂ{lggﬁharvested cells such as | ynphocytes or eu@ocyt es, or
cells which have been incubated in tissue culture, in the presence of a

| abel ed anti body capable of identifying the IREN proteins, and detecting

t he anti bodymbigrigmyaydvevirtuailyany pdssiblectmétrabeonfigiratidarsodeng as thagoupledt . 20
The bi ol ogi cal , sanpl . eat &g; |,d épﬁb\%ﬁﬁaﬂ{ carrier
such as nith 8%%‘?%”03%@%&?%‘{"%@ ago | ?J%B%%d&'qgﬂ ﬁgg?% e J|;cch ieé capabl e
of i mMmobi | i zénfiguratied ey besphkriqak ias incd eed mylindricalbasdn thednsidesrfageef adesbpor t  or
carrier may, then be washed w t i tabl e. r I Y. ga ment
with a | abef"é’a’ U ?Bgﬁ‘f/’gli sﬁrtg%ec%radfz)ﬁb}e\ﬁ‘ﬁm&&@%ieh% pr eés%e'{r}%y\lﬁ%f\}ge{nstulg%n, as not ed
above. The sidei, desp sipeets UPrefertd suppors ot earriem\indliderpdstyrénevhesdredTheseh t he
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above, may d¢f&ctefbt 1OF rﬁ"%@al"a(}f’é’o?ﬂﬁtﬁ‘g’ PIomEEIS TG oh oBs ISTALEE i | 1 ed i n
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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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enpl oying routine experinentation. O her such steps as washing, stirring,
shaking, filtering and the like nmay be added to the assays as is custonmary
Or necessayyoipdsid he particular situation. One of the ways -ch an

anti body in accg%dance with the present invention 15 can gL ((Wﬁiel ed is by
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R- PTPase t hgueh@h i eorUgRerd bf merla.cthmdmeﬂesasmase (ritaldy cmﬁbsgmdhaemhe ption of
RIA may be found in Lab atory Technl ues aglbe Bi.ochem stry in Ml ecul ar

Bi ol ogy, b3PtbgdyK using Suchmetyl ‘ch P P setleneitiaping P gy aciqyy (1978)
W th partlcmma\) reference to the chapter entitled "An Introduction to

Radi oi m"rune Ass and 0§eI ated 45 is. WD 011% 6314 PCT/ 1 LOO/ 00517

Techni ques” @aptibody can glsahesistesiably labgled by cpunling it p ghemilumigeseentii oact i ve

i sotopejs caébnk}saumet i fieseve STUGE cﬁ&?rﬂﬁlﬁc&h&gwgo@' 9 R Wefefthined 2

scintill atlon counter ‘or by autoradi ograph s al'so p055| ble to | abel
an ant i bodyby fetecting theapresencs @ﬂiumﬁesqsn@stémarm@mquhe coprsg Qlip ghemicabr escent
conpound. Weeamhh%afa pRS & Gantichiérly %péfble&eem&mgaent &baﬁ.g%%oms drk ght  of
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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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| sot hi ocyanate, rhodam ne, phycoerythrine, pycocyanin, allophycocyanin,
o- pht hal dehyde and fl uorescam ne. 10 The anti body can al so be detectably

| abel ed usiyp@gofddfy escence enmitting nmetals such as ' S52Ep-pPiopbdiss S of the .
| ant hani de series. These netals can be attached to the antllhé)o,gy usi ng such

metal chel ating groups as diethyl enetriam ne pentaacetic acid (ETPA). The
antibody can also be detectably |abeled by coupling it to a ]
cheni | uni nesexirict thg antigeyofrosh i esapaples diic Eormptionh eof ¢ ebind ndalids pbase- t agged
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arises during the course of a chem ca reacti on. anples o articularly
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t heromati c L,di i |+ 4l i el ni ester.
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ound in bi . : t he
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um nescence, t Dbi onpounds for purposes o

| abel i ng ar g"qel.tlé(;r? & ?nﬂl,e %%#?@Q@é&%ﬁ@ é’équori n. An anti body nol ecul e of

t he present i nvehtdnothentype &f'sandoqih® dsshy) whirthi thayzaidol lerusefinl with therantigsamset ri ¢

assay, so _kpown as.a "two-site'. ar, . sandw gh" .assay., ln a typica
Mmanorapr 1 of B8 BR iPvanbit i b g rRARhE e EI st B
anti body) i simitansads hssayainsaliésch singhpintiibation step ad the astibddp bopndnd theysohid
detectably | abel ed sal ubl.e .anti bqgdy, 30 .i 5 agd 0 pernit. detection and/ or
Guant | tat | oftRBP™ oh g ey ety A el AHEF (. bR <BEAT bein RRETHLEE, D01
ant i gen, anecamatiaé.cdfianthe hedyatiol yypéonmleteda ki solid fvppore dr carrfenis oastiedite assays
I ncl ude "forward", assays . n.whic he antib boun o .t.he solid_ phase is
1 rst cont aEPRYe s gt Eidirnoland yrociplargs (beiedsiipds) 1 gugbsnee of
PCT/ 1 LOQ5 00 fabeled enmtiody tassotiated miithghe sélidosappére of aaryiéreis tyenf detemained,nasoit a
bi nary soli gv {d)':a%s§ ant | q%d%/l-,.gont i?rﬁ,enanﬁo | ex. After a suitable incubation
period, the 9 iS%ﬁﬁ‘BB’F‘E 8 AVP T epanfel F¥&d to remove the residue of the
fluid sanpl e, i nklthélfragrsehasags stepvisaaddition, firstiof a aslvtioncofdabieled antibudyact ed wi t h
the solutio n{ ai ni an uynknown. quapt i t f labeled . 5 antjbody (which
functions ag‘eglo““{ Séwhnfg’#"m%@éﬂq ga)t‘. n ? P‘é‘?%ée%sa%@ﬂa boynd 18 3?&641“88&? od
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 sampie
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 (2) 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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speci fic tavig€H sefolms thet.cgntaindasviplete EED3)CE wegians €e. g0 MACHE3 )tage fdundct t he
i nsertion of the MEN q?ir otein sequences into the cells. Further

phar maceut i ©d13ve ghigubifory gfec on; the actiynef; eonexprssisdi MACH] o MAGH2 | ¢

i ngredi gt hahcidy; NeyI08WGLEBEAA D BRAKMRER IRARAGH BY B/ BTT aRfgsERSequence
of the 30 MEN protein sg&;e_nce, or (b) drugs that block the MEN protein-
TRAF i nt er a@xpression obsuch infititery tsaforms inxslls may sensiitio? gicappnis efeellplaesent

invention ipeldidedn Spfifs CRRPAPOIPURY ANE-REdiaed | YRobREIRIIBRL Wfige achi eve
its intended purpose. Tn addition, the pharnaceuti’cal conpositions may

contai n suiheigsegengity-0fMAEH: isefarms, whichegreaily| exceedy thapobserved fauanyof/the AQ/ 00517
carriers c I.Sd D} L Lhat ' Yy cessi ng
of The ot yau PEUBAeAThPCEDOICE Hanf) ShaLERIRY s SeAE a7 Bhe Mirflg™orthe

phar mac#lt i fuastiop ofHg aglivedACHisoformsbi | i ze such preparations for

adm ni stration tp iB&daKb] Gfh he HeRft GARLGG Ate AaSe MBI 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/APOI

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
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del eti on Mt ofRenENmIRAULELP i uBvaf b il Qs BEaRKiAS 10RkRd above,
the IREN proteins or possible 25 Isoforns nay have varying effects in

di fferent tiasstvationlagnd eonverssly: wben itj istdesired ttp presaive [eellsTxFenbansementsofand
their influqqr,_c_e t evr{ab on the activity of the TRAF proteins, or

I ntracel | ul ar 'S(?aﬁélall%‘é' nedi ated by the TRAF proteins. It is also possible
t hat sonme of the Thepeidnt inventiotl alss@bnders ppeeine ondtherrlighndsorhichnen birdoio
exanpl e,, R one .| REN anal ogs, _or .i sof or | sq act. as cki ng
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i que aby | 1 SR mekiSaRe e ioda For SemBiEn ere iy U SOUMED R PRt nBu Ve
as the abi |l iliggndsf inchding Igrotéits; eapableSof! Kinding g0t IRENeprofeins sifehedmvargiong
activities,

particul arl F‘%B?‘é‘%’%t":t%?igit“‘gdsie%g'“&i%g e 0w TRARS 551 TREFRL OF S could be

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 s§assgesd/assalli, 1992; Nagata and Gol stein, 003Nt i fying
the nol ecul es that participate in the signaling activity of the receptors,
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PCT/ 1 LOO' 00517 chromat ography the vari ous TRAIB proteins to which they

bi nd. For exanple IREN, and anal ogs, fragnents and nmuteins of |IREN (see
exanpl es bel ow) may be used for the

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 inseried 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.
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affinity chromatography purification of TRAF2. 5 The invention will now be
descri bed in nore detail in the followng non-limting exanples and the
acconpanyi ngs: It should al so be noted that the [£s of . 1)

t wo- hybr i sc {eﬁgirl'lyl and two-hybrid (3-gal act osi dase expr eg&:’gﬁg’& (i)

i nduced expression, netabolic |abeling and inmunoprecipitation of

proteins; (iii) in vitro 10 binding; (iv) assessnent of the cytotoxicity;
and (v) Nor tih¥esst serginsequence anal yses as wel | as ot her procedures used in
the follow ng Ex |.es have been PLevious. I |cat i.ons by the
pr esent inventorgngﬁe?séétﬁglé Vgt U H’é °f‘rFFF’£E§‘I’ #" §UP%t ei ns and
pat hways ( HRJc sfrain tiex anpheed iBdledivo hgbridecreen i&DSEYSZS%&h tham:hs Bedddnn et al.

1996). These procedyres al so _appear in detail in the co-owned co-pending
|srael 15 Abep&samséﬁmgsaysl P&ﬁwra"mcméhe BurggRfic MAReHArPl e and
120367 as \H&anl WUsesé Péast s&@ink BHMOTEHOW th RialmARPHthAR! hédurhackiRE Ay pisiah 10521) .
Accordi ngly, e full disclosures of all these publications and patent

appl i cati orsad lﬁ“@n?sr\’é]eﬁﬁj@ﬁb’ e frapsformgd by, plasmid;parrying theapild-type yesgans ofs far as

the detail qebsgBRs D&m aLEBﬁP%@%vﬁsyeﬁdi %uﬁapew%dlen@nﬁwsLﬁSthawt erials
and Met hods_ | braries a) B-cell cDNA |Tbrary 25 Adigo dT prined

library corft 80 genes faal4rs %@I@@Oxﬁagﬂuﬁ‘f’é@"’( mespectizeldy al .,  1993). The

CDNAs of the |ikras amarmcrm{stﬁﬂywl@cz oag?% it fn et.;h;a sPAGEsbased
vector pSElI 107 in fusion with GAL4 activation omaln thtestls CcDNA

| i brar 0A e fused i thg YAS andihadd TAepaertien %@Abéé@momea‘ll Br thiges random

30 hexanuclGatd giemp GATRC 7-n¥ inkenthd fg@fled ﬁ&gei‘A'l‘loﬁ?Bﬁmﬁ'o?ﬂaeqf:YéPo to 400
bp. 50 -------------- 6314 PCT [ LOO/ 00517 Yeast stralins Two

yeast st ai rmsommr@rm@e@ teslan@Bpths@Nal HaSrand the GALA d7-meers Ya respensiverteeni ng:
HF7C strai gd§ t4‘€ﬁﬁscHP€6Lal chgﬂtﬁr.tﬁi"gd&é{&l{ Pg’ﬁ%fr%rbaﬁﬂg the M3 f]ér{e?' n that
e fi act osi

was used in as€ assays th strarns carry t
auxot r ophi (fusn@mkwd rapd thedA TAeportiorsofi(adilel promp¥te yeast strains cannot grow
in mnijgal synthetic medium | acking tryptophan

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) Twe 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
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and | eucine, unless they are transfornmed by a plasm d carrying the

w | d-type versions of these genes (TRP1l, LEU2). The two yeast strains
carry del e ations in their GAL4 and GAL80 genes and

gal 80-538 ?u(?gtn:g%%s respectively). SFY526 and HF7c stai ﬁﬁgﬁ)%g"r'rﬁ% he | a
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 se®iBgdarty r migleciathat provesiap A “bait™ neth€yEpent prvertioneFRAF2thased to

lacZ. Both Gl clddSi 206 tﬁ@%&#@géﬁ ”&E&d ethE HAROIRIAYS & ¢ c%%}go ﬁ’%@

transcriptional activator ti’on, c strain cafrries
reporter f uegsther gvith ¢heUsgesnad B-It‘iell‘lwmmhrarb'om e @ast smlmnﬂf’ér THeS iii)

Q oni ng of BHRAk 60 cDNA
library (for Rg\ squgﬁ’gguﬁmgﬁﬁgfmg%ﬁaﬁhg&gebe% ﬁﬁex E‘Rﬂkad%
Rot he et Jal .and 10 Sereengh e e tlibrasy was 1R09d; toHhe @AL# | activati®s Glonaird in\dld ach

O e  BSETRAE ol e 183 B8 R L P Bbeem sriping o 1

sequence of seexEAUBtSrofithey GALD mrothetec otich if caspdrsive fto IGAL4 ivirishitivinale
(underli ned) ker. h BE%E‘%I‘ site 2-er..reverse

pri mer ?‘El IA&%@%&%M éoihs %a%lﬂ;’tplasm@l UG®s hTRAF2
gene stop c@dmteC( fon gemith ne gdlatea wdthautSeyipkophars rtdi leddinen Iisa B&ondlsteﬁ podm\n:ker 25
Fol | bued oy e b Bebpalivig bl TR bl izl wih 8 e o Bl s
at 72C. The aetmateﬂf(ﬁ,ebll HlfSBgmreTﬁéEez wpfrorh dates @seidt efttrypedphan, leaditenddd - Sal |
sites of pGRIL .on. W L 4 DNA Bi ndi ng domain. 30 iv)
Two hybri dcﬁgggl\éﬁg%f&g{ameﬂﬁﬁfﬁgg vl aez"[&ﬁ ybrid screen is a technique
(see.details in above nentioned publications and patent applications) used
in order to | en i .dfact_ors that are associated Ali 51 WD 01/16314

PCT/ 1L00/ 00 SH7-E2HEORICAS i cul ar nol ecul e that serves as a "bait". In the

present 1§nvent i OBosTtRAI'E?onbhﬁfbkedV\gﬁanll@%%ybﬂa QcrbddOwt8 Shtéctda@B 18z &,e(;rved as
the bait. CO- eggrxeﬁs:wt together. with the screened B-cell cDNA

T
library in 5A ‘@%")P%E‘( testip noH ceHe fokgwing Féthmﬂmtom manpldbi nant
fusion withdethits Gok4aBMe- HeRGlindd P@BIRAGbns 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,PO,H,O; 0.75 mg/ml KCI; 0.75 mg/ml
MgSO47H,;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 pUHDI10-3 based vector into which FLAG octapeptide sequence was introduced
just in front of cloned TRAF2, hereby named FLAG/B6/TRAF2.
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5 and the screened cDNA library was fused to the GAL4 activation domain in
t he pSE1107 vector. The reporter gene in HF7c was H S3 fused to the

upstream aﬁ,tdo\igi:{lgg sequence (UAS) of the GALL pronot erpciitsobosss .
responsive to transcriptional activator. Transformants that contained

both pGBT9 and pSE 1107 plasm ds were selected for growh on plates
W t hout tryptophan and |eucine. In a second step positive 10 clones which
expressed two hybFliecopstmpisicnstainingtani ORE of IRENiweine transkectsd Hote theHiTAher ef or e

tivated GALL-HI I K | ,
feuc ne-and PR HEELERBE flsd G sVGL S T ki B, (90 aRichn
13- gal act oshldas eorassmysfidedrdtht FLAGBGEBAFR| wsingd stapdard) ealrinmp-phosphiase i d

bj o] | | 1 t
col o 1ol 1 B kR borer BBl Qe RIS AP MR BB AR RS,

ment i onefl pEMiecadf)i ons and patent applications). In brief, transformants
were allowed to grow at 30C for 2-4 days until reaching about 2 mmin

di aneter, then were transferred onto Whatman filters. The filters went

t hrough a 20Qjif Le@kedst agay t reat ment in order to perneabilize the cells, then

soaked in a buffer.(16..1. s/ 2HPOA 7 H . P 0.75
my/m KOl ; 0.75 ﬁ@'é?ﬁy 5%"5%5@%5&8‘5@7‘3’3‘8%% %s?%&ﬂ%ﬁ?%ﬁ and
0.35 mM J - gsiacPes @ad hessending dh 0100es! ektractiord buffar @d M KHPOKIpRONt of

bl ue color which is an_indication faor in uc';é n of\}gl-e‘%?pact osiﬁia‘ﬁ:. 25 vi)
Expr éssilBn 8H=¢8oha OHUALYHRS! thergls ops acppsy three 2R ™

const r uct edpit@berfarid\ kR, Selt At waGémdvad 0P Béntiflzdtion (5 min pet0,000adg)ng frame

(ORF) of IRENIn fusion with the Hemaglutinin (HA) epitopg. 3Q b) A
pUHD10- 3 baFetithgdueifsrase mssay.ii0ci of Incifesese ket (%emg/éqﬁeﬂs °‘V\%sl(%i W%"F oduced

just in frogtigpbﬁ[ﬁg&fgﬂ%ﬁ_ 25 QRf ﬁ@xdz,am%@%%%lnm; 158MVOTPY/ 16314

PCT/ I I AQ 00 tructs contal ning of IREN were transfected
into the Ht Wate aldetiio S0Tul ofthe et Subsdquentlyol00ni o 8.2 aeM| Hlusiferineo23@ M and

Bujard, .M (1992)). eithe or_.eot itk TRAE2 using
ot anaar 8% oFRRIRV G b0 L Ot oo RN SRl "Lidhelhd SRl AT
Prot ocol s i detininal byareadBadolight ymissics using 8 livmitron 15minometer setlon)l0 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 TRAF?2, 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 GAL1

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 PB-galactosidase activity was performed on the
transformed SFY526 yeast colonies as described in Materials and Methods (v). The blue
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vii) Luciferase assay Typically 5x105 transfected cells were harvested by
washing three times with cold PBS and resuspending in 400 | extraction
buffer (0. {yd\4iliesffC KH2PO4 . 10 pH=7.8; 1 nM DTT). Lysi §Crp,h05,b&1.;:el | s was
achieved by three tines freezing in liquid nitrogen and thaw ng. |1
debris was renoved by centrifugation (5 mn. at 10,000 x g). For the

l.uci ferase assay, 200 | of luciferase buffer (25 nmM glycyl cine, 15 nM
K2HPO4/ KH2 Pcnolpmha?t dgvelaped s oy DWicatian mymrmlomemmmmcm mgwer e

added to 50 | ‘Q’f‘e"‘i&epﬂ%%ﬁ};‘%fbf%g‘?g ;ﬁg&%ytoloo | of 0.2 MM D-luciferine, 25

mM 15 gl ycyl g yCl ne the reaction. Luciferase
activity was def endwmddntbgloneemdem@ldtth@mns@ed ﬁhmw\r@g peotain AREN diy

| um nonet er [

pat ent appl |t€eg{%b§{ral 8‘%%&9%[ |%ﬁg%§%et§‘ dﬁ%lﬁa%?é}s(?rt% lﬂg%?ﬁrrtlégwo | REN
and two HBybmildhe witlvzalomes: Ciaked, bwa werepelBibhs eatlify fwmksow@ proteinsa I RM2eened
for protein |que as
descri bed i ﬁlts‘%\/g tg% a%l aﬁa‘iﬁ}g‘%‘stoga&@ﬁé)fo r#] Hmﬁ&ﬁ?g a:{ﬂ m;'ﬂ}p

expressed bdeta rmﬁﬂwlmd uarapelbtﬂaeldmnmapwbieeh@#ntmhmcb't&&l?z ng with | t : t he

GAL4 DNA- bi ndi ng domai n and the transcriptional activation domain were
br ought t oget her TheThesitivesaldres weese fuktherzapalysedt in @anbinditlg epgsifisyy tesh nafelyhe 25

repor L er 0°Guydeh bt G3euh W HGE0hnl BukE: URSHA bl TRER oy on of

the GALL pro e screen yie approxi na ones, which
wer e abll® t onlyrwith RAFR pmd TRIAEH) and Hid notIAid pl atyeme dﬁNAnqmlspaf grtléventm 165

random y- sel e t.ed nes ved ctl on of
SFY526 yeastpm aE f.rﬁaxsg &‘ e?s @ﬂ"h aﬁi%yfﬁ%ll% fégﬁrﬁglnﬁ) 3lndC§ff§ﬁ §l{l Assay
for f -gal acdbmamdudiﬂm pas tnd/pTSyTNBEecpors, MOBT, NIK, NIK mﬂtaran.sd;,morrAdO SFY526
yeast colonies as described in terials e 53 WO
01/ 16314 PCT/ LOOPHUAS 0 narfyvs fovn G Feph g g tﬁ“ﬁ*‘%@%maﬂmwg Wrich iHErabts s Hith 0
colonies t héRENawbeﬂdmtxomomadlwuga made) IO eonstmet qumbpyrisingt thelN-teimaihalbi nds t o
TRAF2. 6 |nd e one e |der1t| fie at en t he noveg|l protein
| REN by 13 gg}"'m@ %ﬁ‘\‘n’%ﬁﬂ* dpi &2 g%‘{g bgﬂfl’ﬁg?ﬂﬁg 224 SAPTENE e asUr ed
in the col orthet Ritfy fifger o ale | 780 BRShAHAY CTHe 0GR CHSEHAdnciidt MY theCDNAS

codi ng for known proteins; rtself that is capabl e of sel f-"associ ating
and for m ng Chisriaplingartsof EMIF& h@lmwmpchomxtprﬁohb@mnn&@e T8AFrdemaén” as

intracel | ul gfndRnRiAgiHeki 92 SR k&, Bhid whBebfstructs 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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The positive clones were further analysed in a binding specificity test,

namel y

Table 11,
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2 Tabtett)—Detetionmanal ysi s
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CycD IREN -
p75IC IREN -
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TRAF2 IREN | OB ++ |IREN 10B IREN I OB ++ | REN 10B I REN Lanmin | REN | OB
Lamin IREN CycD IREN p75IC I REN 55 WD 01116314 PCT/L00/ 00517 p551C JI REN
- MORT | REjobR4634 | REN  NIK TREN NI K 1-400 | REN TRAFI | 5y dgiabs17°20 | REN
TRAF6 | REN The open reading franme of | REN cDNA encodes a protein of 541
amno acid. The cDNA also contains a short 3'UTR as well as poly(A) (Fig.3A
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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
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).

Example2: Further studies and functional characteristics of IREN
15 IREN cDNA fused to an HA epitope was expressed in the 293 human kidney
cell lines using a pcDNAS3 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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WO 01/16314 PCT/1L00/ 00517 antibodies. Cells were transfected with the
| REN- HA fusion protein using a standard cal ci um phosphate nethod (Met hod

in, for e sgcurrent Protocols in Mlecular Biolog subel, F. M
SBPlRess Yerfifioect,

et al. s were then grown for 24 hrs. in Dul becco's d Eagle's
Medi um(DIVEM plus 10% calf serum At the end of the incubation 5 tine,
cells were lysed in radioi mune precipitation buffer (10 mM Tris-HCl, pH

7.5, 150 nmtmaes Celis N tlansfected Adch ﬂl@/J&EN)-chﬁ!@ioatp@telo usiog sp®ndardd 1 M
EDTA; | y tion with
rrelcvant FARBr o Ten @iy bYRPCoie GLial SRIGHL I MolkuhE | T
Sweden) . | Mng)preés;u’pxsuw,l BM etvahd Fells wpwsuerbgmmrfwM hoscimbRulbergo’at 4C of
Tos8) oYl R Sl BRIEN Bt 09205 K, REER cATUER sogfbacth 01

SDS- PAGE geimef g¢1]so:md lyised iimdwnmnﬂeqirecxmtaho:ahuﬁferrﬂm aM |'I1msdII(§,spH'ITrﬁs pr ot ein
encoded by o) { udi es of

| REN effectlkgﬁmﬁg&% lglggl%ﬂld rlxtg’?ﬁ(f\;elr/g&]e%x?c;h Edsg?%’ Jt“ﬁe repor § gene

i;sm/v E??{ nlﬁBBil((‘l(ﬁQJteilﬁ,t ﬁﬁflﬂleqsi?aier a«asSf)ﬁﬂbaécti \bytzhcdbﬁnﬁmpﬁmlfﬁelmt ﬁt{bﬁotnth ai nlt Rg
I NKe (0] e Luclirerase reporter getner w el er e
PCDNA3 pl aghigruED Ach ISy Greereresnicedy ﬁ’h@m&a, &WF@F“&%W eqipiaion 4

t f I th
NEND. G 1 arfr Raforach of PORS et 4 Ko YBbiObrhE) R, il St (o TR
(N Knutlp, 42CA$ dFieidadl ctiel.ct988hmeneconal antibodiRENTHd mseggmytems were
N term Nal oyl b B SBSHRGID bel kel ?%%ﬁgﬁiﬁ)@% B FBEdEO ThY S Cone

using a stan CI ump phate ne or exanple, Current
Pr ot ocol s mrptmt’amdf#@yIBENthPP@MSaMB@MPTOMWtéﬁ%Da) as described in
t he above Material and methods (vii). In co-tansfection with nurine | KK-1,
a known subst r abtedies of BN effiecy omNFexB adtivatian yerg Redorinsd ugihp tlvtremﬂe1997),

human | REN_was f i_ent

determ nedgg@ s% ?um @e‘@aé%lge‘fggeaé&/ %g%g wwﬁl‘é?pcﬁgA?rvgng & i’\z{"l(l)lﬁg of a

C-t er mlAal HNI ETR dinked tcarite mﬁlfdldﬁwﬁelﬁo@ef\llg&iﬁ aogether withi dﬂueﬂﬂ&O@DNsm chis
report edl y t 0. bl.oc z act v of Rot h et al.
1998], was P 'hdc ntmm If%ﬁg cﬁ_ﬁ& §?°| Sl B pf@g@fa&qi V@mmng%nsf ection
(Fig. 10). cBNAV@c@dﬁﬁgﬁlB Tdllowaig froeiEOIKET, ﬁJI[ ﬂmgﬁnNEMG, C-tofmihiit-deBtiomduced by
| REN and | K&EE/R) Nlﬁnkslf eCtdefo Cient iitant of NIK (NTKmut), a C terminal deletion mutant

of IREN (IREN|_;97) or an N-terminal deletion mutant of IREN (IRENj93.541)

20 Transfection was done using a standard calcium-phosphate method (Method in,
for example, Current Protocols in Molecular Biology, eds. Ausubel, FM 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-xB induced by IREN and IKKI
co-transfection (Fig. 10).
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conparabl e to that induced by co-expression of full size NEMO and | KKL.
NEMO was not able to further potentiate NF-icB induced by I REN and | KK1
(Fig. 10).whiiidses CANEMO, cotransfection of a kinase- defdcainghposit ant of
NlK (Nl Kmut, 5 ami no acids (see co-pendi ng co-owned Patent Application WO
97/ 37016, Malinin et al. 1996) was not able to bl ock NF-kB induction by
cotransfection of IREN and | KK1 (Fig 10). I REN co-expressed at a 2:1 fold
ratio with N K Dilhe edetiwin Wéﬂ@r‘ﬂBotﬂémeﬂab)eéRENnmfbthh osr-traqsfegiipn was

Co- expressi Qg I P]gj\@, d by the
latter. Thi S&ﬁ&mﬁ#tt{) ct)l?#t é@ﬁl e re’\t}’éér\%%gq’ggﬁgilﬁér\leﬁ?g gndng? KRQRENE(%% g. 10).
As it was siveswmtelble td farthdrpeentiaie NEA induced by IRIAN albikddl (Fipp0)- cat i on WO

97/ 37016, Malinin et al. 1996) N Knut effectively blocks NF KB i nduced by
CD 120a over exprl&:ﬂﬂde(ﬂ)&NEMOscotﬁﬁsffambnws kinase-defitientadutayt of NIKX(pilkEmet,on of

| REN (Fig. 10. Tgken t ogether the overrenlone 0. the
suggesti®n FIRENCR MT&%WF@?H&W‘W@M%@F ﬁgg@iﬂfﬂ\ﬁéﬁl acting
downst r eam UDGMVKS 1 table RS bI6EENF LB indviclibh By ébtlatiéféction df IREN andKKt @Fdul at or
of the interaction between NIK and IKK-1. It was therefore hypothesized

that some d&Petion nutant of | REN m ght interfere wth the 5|gnal fl ow
from NI K ki nase he NEMD- | KK ex.. I et| nut ant
| REN 1.197 did dg‘%l‘%%&@‘l’é‘ﬁ?ﬁd *f‘f"eggnﬂ'i‘ N_F‘R"Y‘ﬁ'dﬁ&égﬁﬂf %ﬁ"‘ﬁ’@f T8I 20 (data
not shown) . iddGMRKQE Nancd\lcbfe&gﬂem{n STFUIEELONEMO ith NIK bld%EA\NFJ@Ehméed
| REN198- 541% prof oundly inhibited Nl K-induced NF-KB, to the extent

0

conpar abl e by thetlater. Tis ifsibitionriogld begrpversed Dyysiaression@fREN Fig d0)- A5 #93- T
cells (2x10 t | KKI )

al one or i né’}é‘%ﬁ?ﬁgﬁ‘g{]@%ﬁe‘ﬁﬁg‘é‘% w°§§éﬁLoﬁ% n%:ﬂhﬁ c&l %%gg&@l\/% Igrglg#gl n) or
pcH S- | REN étahd@lﬁ)rlﬂKHms effectjyelpl bloRksNYF-kBringyced 5 CRENaNvErsspiesionREhis 19s- s41

encodi ng a tant of IREN that acts as a
dom nant nega (g/ﬁ%%glﬁ%%b)r%gset&%%efgﬁ%& g’?ﬂéﬂéce I's were harvested, |lysed in

o yoorol , 1 mw Eoyct S g bdipnbitiontd s IBRG TEilfeon BAPTERNARET, 10%0

b- gl ycetidphedthinathe, NEQBsigrfaNEE, pathwey] Madigaddwnstea/todIK utnipstream to
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It 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}.197 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-xB, 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 pcNIK, pc20.4 (encoding the NEMO protein) or
pcHIS-IREN (encoding His tagged-IREN), or pcHIS-IRENAN (pcHIS-IREN 193.54)
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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Cell debris was then renoved by centrifugation. Follow ng addition of Nad
to 5 up to 250 mM proteins were inmunoprecipitated with nonoclonal anti
FLAG anti kggiygsssrsrashed thoroughly in washing buffer co b N ysi s
buffer with 0.1% NP-40 and 250 nM NaCl, and el uted vvithgé p m%éléh buf f er
containing 1 ng/mM FLAG peptide. Aliquots of the eluates were used for an
in-vitro kinase reactions with E. coli produced GST-1iB as substrate, in

t he presence togly@ziphosphate, 20PniM RNBBsd lul¥if dNa3VaO4.01it aaMi NgF501 M

P- gl ycer ophosgh . %'ig@’ W;&@ﬁp 0 co\Um | EGTA.
The reacti on%@b‘éégyﬁﬁ' E;% -gggé%gn phosp é%‘{% éﬁt%a%\e mﬁﬁgﬁg\t ei ns
was det ect ed(Bathrenige®xposure to X-Ray film As control, anpount of protein in
the lysate was d rmnped b te | ot . M 1. i F Nt i The N
Lorm hal del ot  onIUCal et hoalERiefd by bt o Rbilwing Safioh of Foty o

negat i ve Srolwcud €58nmM, oprbteins kwenkKinimawpievipityted nvithhendobelasat ais &.AGhen | REN

and |1 KK-1 wer. gexpr.essed w.t h. NEMO. erexpressi on of., |.KKI .an EMO, but
not of | KK1 %’Flg?fge,s’i n uegetgorf’%{%tm v‘fgs%ﬁlé%oéugeét 9 }%W"%Pysfﬁafé( é”s'%ag'égssed by
aut ophosphoryP-#0 and2miMiya() end plutedyigt 300l vesish bitffes obataipingdumg/'ohl B5AGI kappaB
fusion protei 8-541 wit.h | KK1 n results

n) expression of | REN 0 a E
s o oni 11 Rede: ARAPIRSE e ARy porRred s P Feh iReedo il e ki
and NEMO expi6fiRbPBSITaNBlas shbstrhteSinZthe bR b 3D badiaY A TPUin kiddie BhfrgCt (Fi 0.
11, mddl e lTane). Exanple 4: Conine and seauencine of | REN-10B and | REN-E
25 I'n orlder cootainingi0irhy Bsyghvicerephospliatey £ nMDTIREAMM Mgy el mM\¥a3 VaPar y

derived from the abovenentioned MCF7 cell |ine was screened wth. the fi.rst
500bp of - | RENEMCEDFRGETA s Tractieponete Spaseied b SORATASE pedlorphom gl

appear ed t o Jr@rdt¥iRs Was deloRB laftererpbsart 16 X2Ray RN AsHIASS, AMSUnE bPRORIBIE
identical to IRENin their first 5 1 and have additional coding

! 595 bp.
sequences attht igateswasleterpingd, by wastsra blog yith antt El-AGiaptibody.px domain 30 - a

conservative donghg Nfterhival @éRtién Hfuitdn® of IRERS WaR Bluid o PicP a8 i aNdérhihii N
interaction dommin) that is also _found in sone signalling nglecules,

i ncl udi Ng PRSeA VA qacleculenand) tgflocks Bek-A rgtivifivethe kinsge pseay) gvbhan (REN andanked by

two short i dRRL1 Gede coO@reaned withMENMOII on 59 WO 01116314 PCT/ | LOO 00517
downstreamto these regions is different in the twd clones. K For

conpari son of thOverrrEPression; f KK, 3nd HEMQ, bukpey Ak ﬂ?“%.’“%?@P%nal
sequenci ng Qdinakd&etivity bf IKK 1L RadsEds by ARoph8§hBRatEN Bild by FhoSHIOHARAR of

E.coli produced GST-IkappaB fusion protein). Coexpression of IREN (9g.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 —aconservative 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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up to the first ATG with Kozak sequence) indicated these sequences were
identical in 5 IREN and in IREN-1OB and | REN-E i sof orns. The regi on of
TRAF2 bi ndighgiiigsigapped to | REN 198. 386, which is identipet/miooossht three
splice isoforns shown (Fig. 9). Accordingly, IREN1OB also interacted with
TRAF2 in the two-hybrid assay. Al though no self-association of |REN was
observed, |IREN I1OB did self-associate in the two-hybrid test, whereas, it
did not i nt edenvmstrim to thess reghens if diffsreat in e twa dlpsee Fobmcompasisen Hthq ey | os

| acki ng t he " N&q} g ng a coiled coil motiv not present in
| REN, was al Eocgg 't&oog)MFf Sass ciate. This indicates that this coiled

coil domainisr L PR (96 He 4 Ebhe feanpl e 5:
Proteins int erac'?l nm %ﬁugngﬁl\llg?g%ggnﬂg | REN X ceel Ic%flmt;lrhgr sdque creened
with | REN | OB tgshen’@rst AEGy\em&oza}wemgpmq) dn@%qdéhﬁseéﬁqlﬁégeérW%"e@e%‘Efﬁi@ to
I dentify aqu w} %%&dllﬁbﬁr@%fogg with REN I OB. Three such

ent| dt

proteins were I nteracted strongly and specifically with

IREN | OB 1) Th h | mm HicHoik Rieiidal t 41APS50,
CLAPM ; gene @gﬁ@?&%#ﬁ%@?nﬁﬁ&ﬁ \Aﬁ% (l:nt er aétgd ﬁ\er ongly

with | REN I tmge spute ispfoyms wkewa (Fig ?)hﬂcmnglz) Iﬂﬂﬂ 198 alsp intragts whi ch
i nteract ed SltWinythé?\go-ﬁ 'Js&a@alﬂ\ht}{ L@ﬂtrﬁ) éMﬁa@sociaﬁ&Nof fﬁl‘@@a%béer@& W th

| REN. This gene was I ni ent | sequence fused to the E2A
gene in chi IBEboBydid slﬂaesm@m ia th@ItW%hﬂBldaﬁ%i whersess itedid gt interegt pihy 13
(3), 25 gp 9IREﬁ7(§abléﬁ?9) It was recently shown to induce apoptosis upon
over expressi on. IS localized in the nucleus and is involved in nucl ear
translocatlon of néladihed cbiled (1 rie
A o ol e Run SEIREI] L0 TR PR o e ey Ch

i nter act ed swilemfivynospresent RERENGRvasisiso ablel It S‘a‘éﬁiﬁomﬁ\féa'ﬁhl?“’m"ﬁﬁs fhetRps Thi s

gene i s hi Ohloe MO SARS rdsforklife BN EA Lih RTRERI0. 30 Transt in and may

be involved 1n ear | ocaflsation of slin oki et al, FEBS Lett
401, 109 - 112, 1997). 60 WO 01/16314 PCT/1LOQ 00517 In view of the fact

that | REN | B, ilhekAslbealhARaiee With 1RS¢ 131 6 e th the above proteins,
I REN may "t h ki ng of signal

proteins, e.g. TRAFcdl ligafveasstrecngd WtRERENORBsusing the yﬁaﬁtrit”@rhé{@tl% sysfefh an
uni dentifi edaskdegtgﬁ)@d tagc?\te 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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phosphorylates IREN | OB I REN 10B as well as IREN, fused to N-termnal 6-H s
tag were expressed in 293T cells by transient transfection. The proteins
were purifigegl ours after transfection by inmmunoprecipitation. The :
| munopr eci pl({at es were subject to PAGE 10 and |m*runosta]1’(ﬁr|"ﬁ Wlth anti-His
anti bodi es showi ng that both proteins were expressed to a simlar extent.
Ki nase reactions were performed with both inmmunoprecipitates. The |REN OB
pr ot ei n under wentInstievonfjthe ffmm’(wimubb rintedaawisﬁmgﬂ)hatd dpbdificafly @hﬂi the Was

associ at ed th an fied kinas oesub te | RE . | REN
itsel f was "4 e R mtgfgf moglﬁ%coh?lﬁ ag %ed® aﬁtbv§s1"b? r{?ﬂsé"é‘}“lgl af’g?a bound

ki nases. Thpmtemu;legaTEAF-IS that the above ki nase interacts with the

C-term nal sequences of IREN | OB, possibly its PX domain (Figure 12).
Exanple 7: I REN seens to be it nenber of a gene famly 20 BLAST search of
the new § aEaamplel 6: JRENA0B_stwoigy Ninfegadi® Stitldfanl haideaafiéd kiseepPikat ed hunan
genone sequepce,reyeal at least partial copies of the gene as
well as a vgmggi@%!ﬂﬁ—g@d isoformwith 97 - 98 %identity at the

nucl eoti de | ev@RENCIOBY asi \nelB&VmEN fis26 3 | NEm ikl B-19i8 4y WER BRpresséll ih

conserved e ture. - of either of the two 1sofaqrns
encodi ng arré%gr lﬁsdi)y 1‘1@5‘6“"468“ ‘?98?‘? ei‘ﬂfoﬂ&‘gmﬂ% wege WBE%t%dE%‘“%E@WSQ of
t he SequenC&Snsfdﬁmﬁi By nﬁﬁundbreoijﬁldtl& [’IﬁE@nhﬂn&&’eApﬁaﬁEQvétpsuﬁ}@% PAE SEQ 1D

pect veI .and thus e TRAF 2 bindi ng domains, were found
c on s erv i@ ‘%}’é?‘ﬁﬁg WithagH %?Pé‘§°d19§rﬁhp\¥m§d]€ﬁ? both rateias were expessediet ect ed

on only ong ﬂ'mil%x&ﬁt KiSErestiofsWeR PeFormb S B ithnfidbpreci} lméescaﬁee t hat
| REN vari anha%l\gafé3 ressed in variQus SI iﬁes with different N-and

C-terninal eigsurlgrwent, steang; phagphonyntion showing thatAhis pspteimpwps

dependent sasgétidiéd m;h R uhde(Fied kingid whold substratB R TRBRT 10BN IREN tebedf veasl
dat abank by BLAST re eahqthtc at the at Ieast Earts of I REN are expressed

in highly cOP%&feedy gibly ky wspscificaklyrboyng, kinaseso Thisrigdicates hot h

i sof or mes Of thhtthe A6k BiBRAntetabS wRIRRhEIE S6Hie Sequbnckd SRR B! pSstibekd as the
one 61 V\D]g%/ 16314 _PCT/ 100/ 00517 found in other chronpsomal |ocations
ment i onned EHJowag(Bievsddy in the EST databank, dermonstrating that both
closely related isoforns are active genes (Figure 13 B). 62 WO 01/16314

PCT/ 1 LOO/ 00517

Example 7: IREN seems to be 2 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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t hereof, said IREN, isoforns, fragnents or anal ogs thereof being capable of
bi nding to TRAF2 and of nodulating the activity of NF-KB. 30 7. A DNA
sequence a to claim®6, selected fromthe group c of a) a
cDNA sequeﬁvggﬁgie?ﬁved fromthe—coding-region of a natlvep El\ﬁ/bdg%otel n, 67
WO 01/16324 (1L ELErrrrrrernnl CT/1'L00/ 00517 * C L M b) DNA
sequences capabl e of hybri di zat”"m M’ 'weﬂgﬁ of (a) under noderately
stringent cofdLAIMS and which e‘ncm aI |y active I REN, and 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

I REN 5 prot®eiAnDNA. sefudabierodidg @ GRotéifi Cafatiend birdliry @I TRAF Slected GRMPtHesi Ng at
| east part of the  sequence depicted in Fig. 6 and encoding at |east one
active | REN §PUROnsisting®6f orm  anal og or fragment. 9. A DNA sequence
according to cl awa&mm; eétjublkef tRFANrdi 8ésEinfted TREBIN QoMprisid®the hatledider

f ragnent haV| Ieag aﬁ of the am no acid sequence depicted in Fig.

6. 10. A ve(,sF |“h€‘g 'DNA sequence according to any one of clains

1-9. 11. A vect 0(b)a&Q~mNiL %ﬂ%\ﬁeﬁcec bRt Adleifioaighfe®TRENLIVB ConrREgethei N A
eukaryotic host cell or according to claim10 capable of being

expr essed |ﬁ‘“&leﬁ?}l'd6l§%ﬂ“§’i‘ﬁeld€1“°tf§ j8t%cel | . 13. Transformed eukaryotic or

prokaryotic host ?IGJA'cDP@&nieahéhb@gofath\éeE&élﬁ dapaaed IREN-P @ﬁg:ri@ilﬂg fk clains
10-12. 14. An IR rotein, ‘isoforns, fragments, anal ogs and derivatives

t her eof ,10 eﬁ@ela@uieﬁsquanm@@aueﬁsé according to any one of claims 1-9,
said protein, W)QrmmenmJJeW%ﬁ(c%m%&&ﬂﬂ bﬂ%ghdéﬁfi_h&&% pkdiéih eof

bei ng capabl e of binding to at | eas ortion of t RAF2 protein
bet ween ani rfarakle of inding_ 9@ least thepdf-301 E‘Bm°A°‘SIS§1"éP“ﬁ ofd8&Fding to claim 14

bei ng the proteip, %nﬁmeﬁtq{?éhce Qgﬁaﬁlenﬁﬂ?yﬁhﬁﬂﬁ{oﬁctoq SRerctRf éﬂﬁd) AndRr Ot €i N,

| sof or ns, fragrrents anal ogs aand derivatives thereof according to 25 clalm
14 bei ng t hénqsedted Wll}m@“ﬂ'ﬁ@lﬂWhlcéﬁaP@Q%a bwiosgﬁam%waﬂ@t%?m@?. ves

thereof |5  ofbinding to at least the 225-501 amino acid sequence of TRAF2; and
(f) a DNA sequence which is degenerate as a result of the genetic code to the

DNA sequences defined in (a)-(¢) and which encodes a biologically active protein
capable of binding to at least the 225-501 amino acid sequence of TRAF2.

2. A DNA sequence according to claim 1, selected from the cDNA sequences

20  herein designated IREN and IREN-10B and IREN-E.

3. A DNA sequence according to any one of claim 1 or 2, encoding a protein that
modulates NF-xB activity.

4. A DNA sequence according to claim 3, selected from the sequences contained
in the herein-designated cDNA IREN.

25 5. A DNA sequence according to any one of the preceding claims, comprising
the DNA sequence encoding the protein IREN (as herein defined).

6. A 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.

30 7. A DNA sequence according to claim 6, selected from the group consisting of:
a) a cDNA sequence derived from the coding region of a native IREN

protein;
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encoded by the DNA sequence accordi ng to- aﬁy one of clainms 1-9. 17. A
protein MEN, isoforns, anal ogs, de_ri vatives thereof

accor di ng gﬂ%ﬁl,l@;lm 16, vvherel Wﬂa soforms f pegamobes1ANd
derivatives have at | east pa sno*aci d sequence depicted in Fig.

6. 30 18. A nethod for produci ng a protein, isoform fragnment, analog or
derivative thereof according to any one of Aal 8 14-16, V\hlfg?r}m%g%gorl ses

growi ng a transfor med b)iB% S‘?FE‘F‘P"B&E%PBMQQ‘Y‘P" izafign 19 4 SEQURREE° i ons
sui tabl e for piga@KR ﬁ%@ﬁt‘éand?ﬁorﬁ%h&iwhﬁh%h@d@a biofdgidanyrhctfvewmmm anal og or
derivative thereof, ectin ost-trans| ati onal t\ﬁ 01/16314
SEERREERREER RN REE |¢)|DN4\P¢quel|n@thcwmwra§ Wﬁq fhegeneticcofe s sary
for obtaini fige Séuthddl GEflell in! @PRAT ) dAIENbncodbal BiBloRically aérivé ARENE

t hereof, iso g sal expr essed protein, isoform fragment, analog or
deri vati ve. pl@emAntl bodi es or active fragrrents or derivatives thereof,
specific for theg 'B’EB»{ ﬁ%@ﬁc@'a@cor&ﬁgft@ag?m ara,almm Egﬁgrsmastqudme/atlve

t hereof according to c 15; or specif he protein | REN

i sof orm an@leq;gnctf d@gmé‘nm ig. @lend graodipg atfﬂ@ﬁfe@'fe %E@FW@"’“F‘B’ 8P 16 or
17. 20. A mgf g nmodul ation or nediation in cells of the activity.
of NF-icB or ot er | ntracel lul ar signaling activity nodul ated or

medi at ed by TRAF? ok DNA saquenselnseording ée glaime 8tencading: a IREN Rseteinnisofogds or m
anal og, fqyag) & epRRA iPFigtb.ai M5 14 to
17 bi ndsOr rﬁgﬂé@?ﬁ%ﬁ“ﬁ’a@“ sa?ﬁéﬁﬁ%ggﬁhggﬁggl ﬂgeilﬁl p |ntlro ucing into
sai d cells one orlOmarwectof ctmmnsmgladlm mqupm@facnonﬁmgm@mmgne offclaigrb-® or
derivative there a é(mnro Gy @
thereof, or int ﬁgd&cYe%b %E‘{S(})‘ﬁ}sﬂ%{o gl‘éle fds?gagh%%\lkﬁ qé.u cesencodﬁl{g sal d one
or nore protlestgelli soform 15 anal og, fragment or derivative thereof in the
form-of a suitabl wegt car i u b

capabl e of effectllsng Y5 Oranglér#%%%laslo lgacl ga%gee%&%ﬁr §?x‘n€sgﬂzrg£gfok§fﬁ]ﬁg in a
way t hatlsaikbssetjuence is expressed in sal d cells. 21. A nethod according

to claim20, whergin said treat,i .of C ugi lnto
said cells a DNAlg'eq éaﬁgfgr“éeﬁicslgfaﬁguga?r O%Qni;?&sli ch or hﬂ“&ﬁﬁ gg%re‘ﬁ'?‘?* 20
anal og or deaebudh’g@adyrmnéhﬁolinmsriﬂ{lﬂ a SUI tabl e vector carrying said
sequence, said vegto capa i n n

sequence into saﬁ% ‘é‘\"q@aﬁ%’r @ﬁlalso??%}s’ ‘s agals dgeq{e"%ﬁ%gstgée[ n said
cells. encoded by a DNA sequence accordmg to any one of clalms 1-9 said protein, isoforms,

20 fragments, analogs and derivatives thereof being capable of binding to at least the
portion of the TRAF2 protein between amino acids 225-501 of TRAF2.
15. A protein according to claim 14 being the protein encoded by
herein-designated clone 10B.
16. A protein, isoforms, fragments, analogs and derivatives thereof according to
25 claim 14 being the protein IREN, isoforms, analogs, fragments and derivatives thereof
encoded by the DNA sequence according to any one of claims 1-9.
17. A 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.
30 18. A method for producing a protein, isoform, fragment, analog or derivative
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

protein, isoform, fragment, analog or derivative thereof, effecting post-translational
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22. A nethod according to C|'Hi’ﬂ‘1‘29—94’—-—2-1_AADLi n said treating of said
cells is by transfection of ’ ’mﬁ’ h a reconbi nant ani mal virus
vector co t he steps ﬂ' M ucting ar i nant ani mal |
Vi rus vec?g{doéyr%?yl ng a sequenee en |raI surf§%§%ﬁ”?ﬂn (1'i gand)
that is capable of binding to a specific cell surface receptor on the

surface of said cells to be treated and a second sequence encoding a
prot ei n sel embdificdtionnas ieesaryd foprobtaiing sdid cpfmn‘i;sl.sofaﬂﬂ,l fogpment, ranglog et s and

" sard oot SARERSER et ol Sekestd Bilan fig!PRe aBPP: ARH ORe x5 or

any ot her i dérivathe. | uI ar signaling activity nodul at ed/ medi at ed by TRAF2 or
ot her said m)lecHJ t?]c{f 69 WO 1/16t314' L1l 1111&1 I‘}IIIIII
PCTI 1 UD 00517 S (%7“ ibodies gr agtive Tagients of deryatiyes ? VIPERHE Tggith i'i%é 23. A
nmet hod f&r prockis, doform, mkl‘ngrag&ﬂtai astivatet thérest aeédréiag t(DdElaxﬁEMﬁr 15 efpri sing

treating said eIIs es or,active fra nents or derivatives

t hereof, atff ﬁlﬁ?{d‘h"t 6'0@!@%‘2 rmy; gpajog, eﬁ'@'atﬂ? theseotiaecording, of a
sui tabl e comintlib@n1?d cont ai ni ng sai d ant| bodi es, active fragments or
derivatives thereof to said cells, wherei when the | REN protein _or

portions ther eof20ofA %Y@déglm%maﬂléat@kﬁéﬁﬂmﬂw tnrr@ll%szﬁthae@wm PENF-)Rr f ace,
sai d conposhl igforhds HRSCEINIR! AehaifE aBWAG ARGhlRS: ARS8 MHAFRGyhen sai d

| REN proteins are intracellular said conmposition is fornulated for
i nt r acel? ul ether mplseylesato; which agprotein, Asomsmha@l% riragment ef desiyativeethyrepfo

rodul at ed/ nedbaldodhy 8¢ oPBAR! 1610 FORA, Skl Xoniifishghdail faiy i th an

ol i gonucl eoti de sequence encodi ng _an anti sense sequence | east part

of the DNA &llglhwninEodusingdingy sai celErne o tedre) of seigr How,tlaofomyamhé of
clainms 1 toﬁggmea%rcheeutﬁewéomd faﬁn m&uﬁmﬁéﬁeeﬁam% éd%'céoxpémle&fos#' ng the

expression of the N protein. ; according to claim2
wher ei n sai mtr@!ucglannte seid cellsen lauameceueycmnstaameumm protei, iseform, VI a a

virus ofscl a%laggZ %ﬁ\%’i ok '&exz%'u% %%&%E ﬁ?%ﬁﬂ%ﬁ’ aOdujtiitt %cﬁé!ﬂ %@Wes sai d

ol i gonucl eot | seguence nodul ating t
nmodul at ed/ nisaeeace gaid veeten being capgblesof effectingithe insertignofisaidgequencer intosaigne

procedure |&|lg\4}hac\bayam¥gg@ quﬁ%%@%@ﬂas&d%%é’ 20 sequence capabl e of

interacting wt uence encodi ng an | REN
21. A method according to clalm 20, wherein said treating of cells comprises

introducing into said cells a DNA sequence encoding said protein, isoform, fragment,
20  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. A method according to claim 20 or 21 wherein said treating of said cells is
by transfection of said cells with a recombinant animal virus vector comprising the steps
25 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 encoding a
protein selected from the said protein, isoforms, analogs, fragments and derivatives
30  according to any one of claims 14 to 17, that when expressed in said 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

69




protein according to any one of ctains 14.toll, is introduced into said
cells in a form that perm ' said ri bozyne sequence in said
-cel |'s, andyybgisgiqn When saimmnm;iﬁmmmnce_ I S expr egsathojodsigai d cel | s
it interacts with said cellul ar* mRNA* sed ce and cl eaves said nmRNA
sequence resulting in the inhibition of expression of 25 said IREN protein
in said cells. 27. A nethod for isolating and identifying proteins,

accordi ng to any (Drefeeing said gellsewitiysaidovestpr of@habl e of binding directly to
TRAF2, conpri si ng3apgl yi Giling THORF YN ABRAREAY EF ol 2
sequence encodi ng3'sa'ligzd’m:'lgﬂF!ﬁ%\iFSA?ie[ga!carrgerF byi“cl)é\b[e{l ﬁybri d vect gr Oano? sequence
from a cDNsoppriging dwatingdrid ceilsowigh sntibadignerdctve figgments wdeeativesctherpe i d
vector, th r N &l t i ¥ iABR L confblifio@nd the
positive treaans_%grrtéqéﬂclgj }g%@%ﬁ%ﬁﬁ (‘)’F‘gﬁeﬂﬁgﬁughmeogaiimegt rac Epit)oln?of t he
sai d secondcontpjrting shid,antibodies, active fragments srdpnivatives thereofl torsgideels,ovherein whi ch

PCT) 1100/ 00EAP i ey POt PR becbl oF i 1 Mool oh el

wher ei n sai sirfpeeptsaidncompositiREN formulatet] s extoacelluldr dpplicatimENandswher spid

anal ogs, fr erj.vahives..thh fo: 29. eyt |
conposition ftor %ﬁgﬁ%ndﬁgllé%ﬁcgﬁd%f i?geg&@%ﬁyo%gufﬁlg@%ﬁe@? a#gg&gk lTm('act on
cel | s conprapplicgionas active ingredient at |east one |REN 5 protein,

accordi g 0 anong ot gl il Wbl TAdSubAhOIh SRLY cABHOHEl 2o 5

anal ogs, derivatives or mXtures er e rmaceutt cal conposition
f or nodul atc¢onprising tiER#g2saidwrlis mdtheal/ oligdmatcotide dqeerce encodiigl an antisgnseé si ng, as

capabl e of e G B B PP PR DA HelBies S Eitfre B TRR 0G0 Uehtae g O 0"

| REN pr ot ei any dne @f olaims hed 8,\eidf oliggnetdotido seqaerek dging capabler aofibhepking. the any one

of claims 14 to.17..31 ‘gﬁqgh%r maceuti cal conposition for nodul ating the

TRAF2  nmodufRIEYPHE %1{ Pt on cells conprising as active ingredient,

an ol i gbhucl eot i2de Asmehehseordingadliclaiin a4 whetein ssidsligonssieotide sequéndetie | REN

protein nRNA sequence.. 15 according.tq a ne, of . cl ai 1 to 8 32. A

har maceut | PIPTEEL LS Pl Tt RO B0 PORer i shHeispe of siid

pat hol ogi cavirsenctides it dippmeleoti@ssedhidnbe. NF- UB i nduction or with any ot her

ggélo\r/ :j;[ % 9 trrgd;ﬁ'iz%g rfgy%qihT%%Ft%r x%rodBXtinogt g r'I‘RA ZGI%géuﬁgte({/r?leMtleg fogct %Exocte é n
comprising applying the ribozyme procedure in which a vector encoding a ribozyme

20  sequence capable of interacting with a cellular mRNA sequence encoding an IREN
protein according to any one of claims 14 to17, is introduced into said cells in a form
that permits expression of said ribozyme sequence in said cells, and wherein when said
ribozyme sequence is expressed in said cells it interacts with said cellular mRNA
sequence and cleaves said mRNA sequence resulting in the inhibition of expression of

25  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
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

30 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.
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clains 14 to 17 binds, said conposSition ctonprisi-ng an effective armunt of a
protein 20 encoded by | REN-10B ﬁmﬂmmmnﬁ codi ng therefor,

nol ecul e Ca’?/ﬂ)tb di srupti ng tlmH of said coded by .
| REN- 10B wi H‘%&g or any othet nobl dculMe 0 which a pr(%?%gdo %Sggded by

| REN- 10B bi nds. 33. A pharnmaceutical conposition for the prevention or
treatnment of a pathological condition associated with NF-xB induction or

wi th any ot her athBviAtxynethé’cBaacaﬂingttednﬁyneTﬂ/hﬁi‘rns)EO hyZbWheremrmﬂquéinas to
which a protej ng t of c 14t01

conposi tion cig@nprl Pl]r% 3’% ﬁm B’F%tfgn‘%de”lv ﬂﬁc'eSfiorm
fragnent, anal og 2% dArphmnaceantamensomfosmm m.- ma\ mmdMioheof:ohh MRARher ef or,
or a nol ecul e abl e..of . disrupti i nt eraction i.d _pr ot | REN,
ot orm 1 r alRiebifes 4ok oB oe camplsing S afive, PR S SR IRER oy

nol ecul e §0 prdRinpMac@idisg ko agy odiecof clhiﬁENM tcs 07, Gitsbiofogivgile Aétive Afrugimefts Or
derivative bin phar. macegf I C conposi tion for the prevention or

treat ment of a’&%gfaéf%%@*%&?‘x‘&?ﬁ n associ ated with NF-icB i nduction or

with any other agoivitn ﬁﬂan\i&eﬂﬁéalfi?cﬂ:ﬂlpbsﬁdnl | for| rhoduldtingVitheé [ITRAH2 |1 1111

PCT/ 1 LOO/ 00517 by  TRAFZ .or by at her | ecul es tp which the

pr ot ei n | RENTSRIEYMESTHE ehEih g, Pls SmEBH: S 154 HAFUTh & EABRORE of

interfering aihil Vife vadr eﬂcbding)ﬁ prdiéin ¢ a@teedﬂblﬂdﬂfg\h cab surﬁc@h&éﬁ&caﬂt i cal

conposi tion for .the %seven Lon or treatnent, of 2\9219 gﬁl;f% condi tion
i

associ at 8 vfCcpding-at) ofsin, §50 Wa?f?v%?ﬂ%?enéﬁ: ing 04 by
TRAF2 or by aiymhm,ﬂw&a,smo whi ch a prote| n encoded by IREN- 108

according to cl al sai d 05| tion conprising an, ef
amount of a pr ot3 gc g‘@&“ﬁ?“ﬁ‘ BROSHIon, %RIA’H‘Z;“Mﬁe th%d[riﬂj&lzher ef or,
or a nol ecul ﬁodnﬂaaaﬂh&ﬂate& eftbicb bnl Bélls%mbhﬁng B RAi0€ trigfudien, afi dligorfatiebtRien

encoded by IREN 1OB wi,th TRAF2 10 or any ot he | ecul e whi ch sai d
protei n encol8YFaes SPI9EIaE| anoANtSHES se‘B’GnceAdg (PEStEiD) mé&l’ﬁ)ﬁ%‘l“?‘i“‘ﬁn for

t he prevgnt |&eoreﬁ,gw§@toﬁgaftclgfnsqto pat hol ogi cal condi t | on associ ated with
NF- x3 i nducti on 3r with any ot act1V|t%/)‘r medi at ed by TRAF2 or fgy ot her

nol ecul es to whi Phgpdceptic ﬁPmP%SH‘PBr the RfFsgHion %ngfaé‘@e‘ﬁr 8rivative

according t aﬂioi’dgi&llﬁoﬂaitmyas?éc%iéd uﬁtﬁ'l@F%ﬁ”ﬂG&dﬂBﬁ% Wiy DtHRE altiVity©
effective armunt a protein | REN, isoform fragnent, anal og or der| vative

t her eof , or raedl@vdobm’éké% peby: edEmoleenasde avhichoy prateincaceerding te apysniecofof
di srupting tdgmt ks 39 bifdl, &la composition comprising an effective amount of a protein

20  encoded by IREN-10B or a DNA molecule coding therefor, or a molecule capable of

disrupting the interaction of said protein encoded by IREN-10B with TRAF2 or any
other molecule to which a protein encoded by IREN-10B binds.
33. A pharmaceutical composition for the prevention or treatment of a
pathological condition associated with NF-xB induction or with any other activity
25 mediated by TRAF2 or by other molecules to which a protein according to any one of
claims 14 to 17 binds, said composition comprising an effective amount of a protein
IREN, isoform, fragment, analog or derivative thereof, or a DNA molecule coding
therefor, or a molecule capable of disrupting the interaction of said protein IREN,
isoform, fragment, analog or derivative thereof with TRAF2 or any other molecule to
30  which said protein IREN, isoform, fragment, analog or derivative binds.
34. A pharmaceutical composition for the prevention or treatment of a

pathological condition associated with NF-xB induction or with any other activity
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said protein 1REN, isoform fragnent, anal-eg or derivative thereof with
TRAF2 or any other nolecule t ml m |n I REN, isoform fragnent,
anal og or &asavidgsiave binds. al Iﬁ "iﬂ" “"Q t he preE@Jg pro]siete)e
treatment of a pathol ogi cal conditiconL associated with I nduction or

wi th any ot her act|V|ty medi ated by TRAF2 or by ‘other nolecules to which a

protein according to any one of claims 14 to 17 binds, said nethod
conpri si ng aMgliARd tbé‘rmém 6r By sther eplecples e avhichnthe freteini IRENabindntsaidi  a

protein or  tsdostith dohPARRE e maRalIOYafB Siefn'te\fﬁhh%%v&hﬁi@ %{mﬂf o%&‘ xture

of any thereof _according 25 to any one of clains 1
nol ecul e co@fan{i&Nef or, or a nol ecule capable of di sruptl ng the

interaction of 'S4 R Olihfciica $BhBbiior WAIER prev@RBHOS BRmefiht vaLi ve

thereof or a mxture of any t accor |ng to any one ains 14 to 17
with TRAP2 oathalnglcajtmmtmlassmiaedt withiNFekB siaduttipn @ir evith any iothef actinity

fragnment, apal ethrof Qr,.g mxtu

accor di ng to any o&re]ﬂ%?ﬁ ir4m9[§°u(?%$(f°1“?h'§] ﬁ8§0t81§§“c°ﬂe‘ﬁ5{ﬁ%%$a}§gordl ng
to claim37 avdoﬁha o elaim lprbmds; seid sorapusitidaccompriking Nn efﬁeuveﬂmﬁminhaﬂ a
according t aid praotein is 1REN. . 72 1 1L T
VITL VI ?r‘% Roiéa |b\|§/cr>®5§{)g o A PHR) Figlbsiie cofiing; st ok actsster or
screeni ng oi:arlableIo@drsdxpnﬂg)ﬂb|1ﬂex@étio|ﬂiolﬁdéldilgro&@néhd&ﬂélil@l IRENaIOBOWilh TRAIF2 any one
of cl ai 14 7_conprd Si ng. con omat ogr aphy matri x
to whi cgﬁsal d'gn}gr eéﬂ‘?igggleiﬂ nglc‘fﬁéﬂs °8‘£?d% é%a@? b%{aé'r eby the 1igand

i s bound to sai d36matAi p(hanaﬁuéuﬁﬂautcbmgosxticﬁlo&iﬁt thegpravehtion adry kta@lertabfd al | gand.

5 41. A net hog far screening of a uence coding for a |ligand capable
of  bi ndi ngPtBelgg! oa W°’é@é§9F’&YeﬂgW‘tﬂb an dpductien or a’Yl'Fhsaf!MOlhBl’ ativiBnpr i si ng

appl yi ng t hghediRasy 'IW(szh\‘le bﬂleﬂh&%&ﬂé&ﬁs vdh'ibhvé{f}sr&'amqkﬁﬁq BIO0A, E%& ng said

prote| nis carrl ed by one (?/bl’l vect or and sequences roma
genoni ¢ DNA ‘tﬂr%frdf"&q*’é’eé%ﬁ"F irgitojplaimi6 or 4 binds) snlylmomos;mmpmsmarasform ng

yeast hast efdchife dhéuht 884 ﬁoiéﬁpﬁl@f\ﬁ isofor d@é\;‘g& , and Og]rg' defivdeivk Yfelebs Lok gnsf or med

cells, and extracting said second hybri btarn a seduence
encodi ng saPdl4 mglesule cading thergfornpria mieculamablmfr@srmmh@mnaf | i gand

capabl e of sdi®gibkeit mtlgﬁoﬁ%kﬂkﬁraﬁfb ol va EIBJ ?e%?qﬁtﬂw e(gl yg TRAF2

conprising: a) Screening for a |gand cdpabl e Ing tO0 a po epti de
Corrpr i si ng other molecule to which said protein IREN, 1soform, fragment, analog or derivative

binds.

20 37. A method 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 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 according

25 to any one of claims 14 to 17, or a DNA molecule coding therefor, or a molecule
capable of disrupting the interaction of said protein or isoform, fragment, analog and
derivative thereof or a mixture of any thereof according to any one of claims 14 to 17
with TRAF2 or any other molecule to which said protein or isoform, fragment, analog
and derivative thereof or a mixture of any thereof according to any one of claims 14 to

30 17 binds.

38. A method according to claim 37 wherein said protein is encoded by IREN.
39. A method according to claim 37, wherein said protein is IREN.
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15 . at least a portion of TRAF2 havi ng the am’ no aci d residues. 225-501 of
TRAF2; D) Identifyi ng and cha "ﬂ"ﬂ u ot her than TRAF2 or
portions §ﬁgeptor of thiﬂmﬁ" uﬁl lm? fani | Y, dcanigboeyrsai d

0

screeni ng step capabl e 6f §aild bl nding; and c) Producing said |igand
In substantially isolated and purified form 20 43. A nethod for

I dentifying and producing a |ligand capabl e of nodul ati ’?‘8‘ t he ceI l.ul ar
activity nodul at etd. oA msthiodtfer Sﬁyﬂ&ﬂ&wf)ﬁellg#“‘bé‘%biﬁ ol binding H9 HRPWGR ¢l ains

17-20 conpri gi reen bO#N . sikb ecoatactihd) GnNgffin@ty a
pol ypepti de corrpr |gs?an a§9 &E (Iggg%l;lglgpor tl ogﬂo Oﬁit%E\le gec uear(:cegql RE'\&E!EI cted in

Fig. 6; 25 b;xrommgtaphwmﬁgxamwh@hamd@rfé?mm&tgch&d I“‘I"Bérfﬂ" e¥Fack vheth RAF2 or
portions B ‘%ﬁ ] md by said
screeni ng sthé&‘{l?&gﬂlh?%%a%a % a;wsg{ﬁcﬁflﬁ E ggh x%?ol uci ng said Iigand
in substanti aI I y41 sAhmtmdl fanstrmmgforf@dmblsmuem coﬂnﬁ&fm)'dﬂa%ﬁaﬂahlér?fl fying
and produc | I 1 theity
nodul at ed/ 8%ﬁe proﬁ%?élmfy)% dggdn%?? g{i‘%l’?ggrﬁéﬁukeﬁeﬁ:hﬁ@ for a

| i gand capalybst tyfo-lmbnd iprageduge mtwhichna sequenge endoding 4id prasein isgaried by P8 ce
depicted in %)}%?1] ddtied by the ! |

PCT/ LOO/ 005 f’r& ézbo)rZ? yéﬁf'%é/ﬁ]ﬁg&;&n é%%én?élrll%ﬁ%‘ Mry?’aké ° otyher t han
TRAF2 or porsedondisiybrid vectore trepsforming yease hastceliGrith eﬂé’ép‘(%?o“f: aFﬁlﬂﬂg theund by
sai d scr) eni n e l,e | B @8t R9 said
li gand i’ SL?BgP %ﬁﬁqor%%goﬁ%g{z(ae%danﬁagﬁgi %eé%gél%wblg&}g&éﬁ met hod f or

i denti fying seq\dnq:&renchdmgrsgxdalgmm.ecul e capable of directly or indirectly

rodul atng the cgl |l at ek iiitifiPa ALAEATSIANE ke i roBil ! FETL

conprising: a) cul‘e capdb ulating activities
nmodul at ed/ meeliddrexdtivity niddelapdimediated BREBAFR2Gomprisingnt i f yi ng and

characterizing said l.ecul.e ns1
substantially isol ate Sﬁﬁam%forgqlégadfgi’%yg lﬁ%xﬁ?{n&%@%ﬁ? nt |n%yi ng and
produci nNg a ankhstapbeion afyBRAE2 dvingi themning acid residues 225-501 of TRAFZ
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; and
¢) Producing said ligand in substantially isolated and purified form.

20 43. A method for identifying and producing 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;

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; and

¢) Producing said ligand in substantially isolated and purified form.
44, A method for identifying and producing a ligand capable of modulating the

30  cellular activity modulated/mediated by the protein IREN comprising:

a) Screening for a ligand capable of binding to at least a portion of the
IREN sequence depicted in Fig. 6;
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indirectly nodul ating the cellular activity nodul ated/ nmedi ated by a protein

according to any one of clai ising: 15 a) Screening for a
nol ecul egcm@/l@;’ﬁf nodul at i ngﬁmmmmﬂm”@ﬂ%, at ed/ ned'k,é\.}c/ﬁg, k52 Protein
according to any one of clainms 14 to 17;"b)s ntifying an cﬂa_ract eri zing

said nol ecule; and c) Producing said nolecule in substantially isolated and

purified form 20 25 74 . ) i
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; and
c) Producing said ligand in substantially isolated and purified form.

5 45. A method for identifying and producing a molecule capable of direcfly or
indirectly modulating the cellular activity modulated/mediated by the protein IREN,
comprising;:

a) Screening for a molecule capable of modulating activities
modulated/mediated by the protein IREN;
10 b) Identifying and characterizing said molecule; and
¢) Producing said molecule in substantially isolated and purified form.
46. A method for identifying and producing a molecule capable of directly or
indirectly modulating the cellular activity modulated/mediated by a protein according to
any one of claims 14 to 17, comprising;
15 a) Screening for a molecule capable of modulating activities
modulated/mediated by a protein according to any one of claims 14 to 17;

b) Identifying and characterizing said molecule; and

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

20
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