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PREPARATI ON AND USE 5 Field of the Invention The present invention concerns
DNA sequences encodi ng proteins capable of binding to TRAF2, the proteins
encoded thereby, and the use of said proteins and DNA sequences in the
treatnment or prevention of a pathol ogical condition associate@ 22tk 20i8- uB

i nduction or with any other activity mediated by TRAF2 or by ot her

nol ecul es to which 10 said proteins bind. Background of the Invention The
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Except for two receptors, the p55 TNF receptor and Fas/ APOL, the various

menberis oFieldofsthedoeenttion fanily do not exhibit clear simlarity of
structure in their intracell.ul ar donuai .  Neverthele there is
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(TRAF2) pdugsiofdor with ey then @etivity mpdigiedstynTRAE2 oinky adsr molegnles doravhich of
several of. g ors of the TNF/NG- fam |y. By what nechani sns does
TRAFZR) ac{mc{aﬁr}gteﬁ%ﬁﬁi Its responsiveness to the different receptors to 25
which it binds coordinated is not known. TRAF2 is a nmenber of a recently
described famly of proteins called TRAP that includes several proteins
i dentifi ro NtOMRAF| , TRAF2 (Rothe, M, Wng, s.c., Henzel,
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be unrelated. As shown in a schematic illustration of TRAF2 (Fig. 1), the
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Nevertheless, there is much similg.n'ty of function between the receptors, indicating that
they share common signaling pathways. One example for this similarity is the ability of
20 several receptors of the TNF/NGF family to activate the transcription factor NF-xB. This
common ability was ascribed to a capability of a cytoplasmic protein that activates NF-xB,
TNF Receptor Associated Factor 2 (TRAF2) to bind to the structuraily-dissimilar
intracellular domains of several of the receptors of the TNF/NGF family. By what
mechanisms does TRAF2 act and how 1s its responsiveness to the different receptors to
25  which it binds coordinated is not known.
TRAF2 is a member of a recently described family of proteins called TRAF that
includes several proteins identified as, for example, TRAF1, TRAF2 (Rothe, M., Wong,
s.c., Henzel, W.J. and Goeddel, D (1994) Cell 78:681-692; PCT published application WO
95/33051), TRAF3 (Cheng, G. et al. (1995)), and TRAF6 (see Cao et al., 1996a).
30 All proteins belonging to the TRAF family share high degree of amino acid identity in their
C-terminal domains, while their N-terminal domains may be unrelated. As shown in a
schematic illustration of TRAF2 (Fig. 1), the molecule contains a ring finger motif and two

TFIIIA-like zinc finger motifs at its C-terminal area. The C-terminal half of the molecule



regi on extendi ng between am no acids 264 - 358 (called N TRAF), and anot her
part towards the carboxy end of the domain between am no acids 359 - 501

(called CGTRAF) which is respansible for TRAF binding to the receptors and
to other TRAF nolecules to 5 formhonp- or heterodi mers. Activai2dUNfaghe
transcription factor NF-xB is one nmanifegstation of the signaling cascade
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contribute to immune defense (see Blank et al., 1992: Grilli et al. 1993; Baeuerle and
Henkel, 1994, for reviews).

One major feature of NF-xB-regulation is that this factor can exist in a cytoplasmic

non-DNA binding form which can be induced to translocate to the nucleus, bind DNA and

25  activate transcription. This dual form of the NF-kB proteins is regulated by I-xB - a family

of proteins that contain repeats of a domain that has initially been- discerned in the

erythrocyte protein ankyrin (Gilmore and Morin, 1993). In the unstimulated form, the NF-

kB dimer occurs in association with an I-«B molecule which imposes on it cytoplasmic

- location and prevents its interaction with the NF-xB-binding DNA sequence and activation

30 of transcription. The dissociation of I-kB from the NF-xB dimer constitutes the critical step

of its activation by many of its inducing agents (DiDonato et al., 1995). Knowledge of the



vari ous NF-KB-inducing agents is determ ned. One of the npbst potent

I nduci ng agents of NF-KB is the cytokine tunor necrosis 5 factor (TNF).
There are two different TNF receptors, the p55 and p75 receptors. Their
expression | evel s vary independently among different cells (Vandéndibbai¥ et
al ., 1995). The p75 receptor responds preferentially to the cell-bound
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effectively triggering NF-xB activation, shares most of the effects of the TNF receptors
despit the fact that it has no structural similarity to them.

The activation of NF-xB upon triggering of these various receptors results from

induced phosphorylation of its associated I-kB molecules. This phosphorylation tags I-kB

25 to degradation, which most likely occurs in the proteasome. The nature of the kinase that
phosphorylates I-«B, and its mechanism of activation upon receptor triggering is still
unknown. However, in the recent two years some knowledge has been gained as to the
identity of three receptor-associated proteins that appear to take part in initiation of the
phosphorylation (see diagrammatic illustration in Figures 2a and 6). A protein called

30 TRAF2, initially cloned by D. Goeddel and his colleagues (Rothe et al., 1994), seems to
play a central role in NF-xB-activation by the various receptors of the TNF/NGF family.

The protein, which when expressed at high levels can by itself trigger NF-xB activation,



I nduction of NF-KB by them TRAF 2 does not bind to the p55 TNF receptor
nor to Fas/APO, however, it can bind to a p55 receptor-associated protein
call ed TRADD and 5 TRADD has the ability to bind to a Fas/APO I gs\ﬁmcmxed
protein called MORTI (or FADD - see Boldin et al. 1995b and 1929 )
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«B. There is also no information yet of mechanisms that dictate cell-specific pattern of
activation of TRAF2 by different receptors, such as observed for the induction of NF-xB
by the two TNF receptors.

In addition to the above mentioned, of the various TRAF proteins, it should also be

25 noted that TRAF2 binds to the p55 (CD120a) and p75 (CD120b) TNF receptors, as well as

to several other receptors of the TNF/NGF receptor family, either directly or indirectly via

other adpator proteins as noted above, for example with reference to the FAS/APO1

receptor, and the adaptor proteins MORT-1, TRADD and RIP. As such, TRAF?2 is crucial

-for the activation of NF-xB (see also Wallach, 1996). However, TRAF3 actually inhibits

30 activation of NF-xB by some receptors of the TNF/NGF family (see Rothe et al., 1995a),
whilst TRAF6 is required for induction of NF-xB by IL-1 (see Cao et al., 1996a).



directly or indirectly. 5 Furthernore, as is now known regardi ng vari ous
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' FAS/APO1 receptor on their surface and can thus be destroyed by activation of this

receptor by its ligand or by antibodies specific thereto, and thereby activation of cell death

(apoptosis) intracellular pathways mediated by this receptor. However, the FAS/APO1

receptor may mediate deleterious effects, for example, uncontrolled killing of tissue which

25 15 observed in certain diseases such as acute hepatitis that is accompanied by the
destruction of liver cells.

In view of the above, namely, that receptors of the TNF/NGF family can induce cell
death pathways on the one hand and can induce cell survival pathways (via NF-xB
induction) on the other hand, there apparently exists a fine balance, intracellularly between

30 these two opposing pathways. For example, when it is desired to achieve maximal
destruction of cancer cells or other infected or diseased cells, it would be desired to have

TNF and/or the FAS/APOI ligand inducing only the cell death pathway without inducing



NF- KB. Likew se, in certain pathological circunstances it would be
desirable to block the 5 intracellul ar signaling pathways nedi ated by the
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desirabl e to enhance these intracellul ar pathways. Summary of t &Y i on
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ot hers) bi n%&aég t heir r%cept_ors such as, for example, their

modul at i on/ thefs ovonld breesirabletgrgnhsncehese intraseldar pathverysect | y or
indirectly with TRAAF proteins. The novel proteins of the present
invention are therefore direct 20 nodul ators/nediators of the

i ntracel | uBamnirglofadhe Mvemtionvi ty of TRAF proteins (e.g. induction of

NF- KB activation by TRAF2 and TRAF6 and inhibition of NF-KB activation, by
TRAF3). The novHISFnopliegisofcthe tirvention dptnreyvidameveli preteinse irichingeet isoforms,

dul ] J L] . bi ol og; i vity. of i et
oF ot pip " piRskso el of Rl NER Sered? Blnich B Shotfls S bintinelie b qvaphe
directly omecranili factwi lrsceptorissdohBPARAFESORIM AsRROTRNF JreeaRtbeE invBIled FNF

receptor, IL-1 receptor and their associated proteins, such as, for

exanmpl e, MbRToodulatigar, medimjon pfhietastivasisneeft the franbeription dadtoNFHeB t whiph vi de
ant agoni st.s..{e..g.. anti bedi i des organjc c ounds, . or even song

i sof orns) 1o Fﬁqgoyaﬁoﬁ%oﬁ%w 5755R1oRS aﬁ%ﬁ%”fe?%g ?‘%3@ Noted @Rﬂvﬁg_thes"_tﬁ"_élr ns,
anal 0gs, faragmNés tlRNSred@f ii¥htive By tHsdigDk W%é@ﬁébﬁe 'fﬁé?gfo}é).ch {eDbf
the signaling process, or, nore spemﬂcal?y, to'inhibit the activation of
NF- KB Knd dffestingésodulatingdon medatinggreiret iniracedlelat signalinigabeasseadrifisted bywWagitus
desired. Likew se, . TRAF 2-2 JUN 20D4 7 binding proteins of the

i nvent i onHlﬁan&é"ﬁ" ﬂﬁ@%éggsw%@‘ﬁﬂ%?ﬁ) gﬁé&f‘gﬁpﬁﬁe'( EecgptorsTigh 3y, fog example,

t hensel vespbin i dauiern : _%(ﬁﬂa' ' ' - LI 1 sean object. t rovi de
ant agoni sts lt o} th!aaglgw‘lzﬁl?%gtgliﬁn i ng%?r %%gaﬁéh,t\ébg-@%ﬂaé% ned'?%gysc%rd%%ﬁcﬁﬁ%“&
process orTRaFerotejmecifically, to block the inhibition of NF-KB activation

and hence bri ngl_about enhanced ) _ )
. The novel proteins of the present invention are therefore direct

20 modulators/mediators of the intraceliular biological activity of TRAF proteins (e.g.
induction of NF-xB activation by TRAF2 and TRAF6 and inhibition of NF-xB activation,
by TRAF3).

The novel proteins of the invention are likewise indirect modulators/mediators of
the intracellular biological activity of a variety of other proteins which are capable of

25  interacting with TRAF proteins directly or indirectly (e.g. FAS/APO! receptor, p55 TNF
receptor, p75 TNF receptor, IL-1 receptor and their associated proteins, such as, for
example, MORT-1, TRADD, RIP).

Another object of the invention is to pfovide antagonists (e.g. antibodies, peptides,
organic compounds, or even some isoforms) to the above novel TRAF—binding proteins,

30 including isoforms, analogs, fragments and derivatives thereof, which may be used to inhibit
the signaling process, or, more specifically, to inhibit the activation of NF-xB and its

associated involvement in cell-survival processes, when desired. Likewise, when the TRAF-



5 NF-KB activation, when desired. A further object of the invention is to
use the above novel TRAF-binding proteins, isofornms, anal ogs, fragnents
and derivatives thereof, to isolate and characterize additional_ . protelns
or factors, which may be involved in regulation of TRAF proteizn?dis'ﬁiﬁiy
and/ or the above noted receptor activity, e.g. other proteins which may
bind to TRARiRg qirefems afidthe Oinverftione e ethieMER AFaptdtéint Yo wMigh Othe} Obihd Ofedt €
and identi her receptors or other cellular  proteins further upstream
or downstr )nartetfée’?? YE2| nhiBiteny o'oe I¥-&B) agtiyatipn. cthen ftelseamobjedt topprovidens,

anal ogs, f St | At i i n nd _hence, in whose function they
are also aihﬁdgo \E/llt(;fdt.O ﬁ% g‘?w&iﬂ?ﬁﬂ rBroQtt)jggSc?o &FEY#S%PE\%&#F% PICCEH Op R E de
i nhi bi t or spedifically Canbloek tHbinhibitica0SCRE - et EOHrRE abdiieS i th
t he novel PI'RAY— b?ndi ng pr otlgi nst and pos@?%ﬁéﬁkga‘ng&ﬁc?b{]ﬁgr%g?gt\/\%@@few

i nhi bi for Nkvish agivatiop, mhbi BésiredRAF prot ei n- associ ated activity in, for
exanpl e, NF-. BA@%} i vation and.hence, when desired, to inhibit NF-KB.

activation; or hep, Oﬁﬂfﬁt fhe dnyentien f5 to yseihe phayieynovrlAPRAE dunding proteins,
activity (fStms] RN | = J ' h. . n_desired,..to
enhance NF- KB éct I va Si' Igﬁgmg?)ﬁ( Il\gfc'l)'crl gg%l/‘éa\r{%% P{é fegoii}‘gtr? %@%%catn\ﬁg%afaﬁgmﬁ? ég@H?"al

i nvent i on praseigs er fimombwhishmant bo ied!ved iR [reguliAN- & TRARGrofesi é‘dtﬂﬁ?; ahdRf or s
and anal ogs, fragmegts and derjivatives thereof as ant_ifens for the

prepar ati OFF BPVHEPIATBERICTARHYiBH e o AEher Brrteingphich senyeind teeTRAB prateins and

ant i begi emflubicd Mol b - e | for the purification of the
new pr ot ei ns f ro%{eﬁd?@gr'eg?d}élggor ééeogg,tesgljr@hn}aggﬁ%e?tlhe%ﬁc?gt@f % 0prother ¢flpiaF mred

cel | |i negrot@bs Ruthehapsrosen ot d@stst@Ain HQEE SigndRy Jbsceldﬂeg tbAlhich ARBOREVEF
purposes, e.qg. for identifying disorders related to abnormal functioning
of cellul BP‘%F%@&@%%@F@?% and deniyajives bintRawd perseeimwhose fumdiiat ety bye t he
P55 TNF 1 gesRh8lvedFAS/ APO receptor, or other related receptors and their
associated cellular proteins (e.g. MORT-1, TRADD, RIP), which act directly

or indirectly wtostibduttheelbbjeci af ahé nhvatoh! 4l & PPEVEESIABItIs dwhith S&ACHd On
30 with TRAE gro_tel ns. A further object of the invention is to provide
phar mbt eulfregdprceddnisuesliste higd of intprack with théreoveh FReATrbinding PRAEINS aod @bssible

i sof orns ; f. ts or derjivativ 2 JUN 2004 R. thereof, as
wel | as pﬁgﬁbﬁgggﬁé@%@pﬁé@aﬁgg@ﬁ?ﬁsdﬁy Egﬂﬂrﬁnéﬁhﬁm péﬂt_&{f'éasﬁ%‘_i‘%tad R8I es
or other fontexg@ples NE-xBNacATARINIAICRentk! @h&ﬁ%eﬁ%%iﬁ@‘in}ﬁﬂ?ﬁ’ﬁﬁm%cti@atm;”&er of

novel TRAF-binding proteins, in particular, 2- bi ndi ng protelns, have

been i sol whieh. mThaske ta RMEBit bnhibitory TRAF-associated activity (e.5. TRAF3) in NF-xB
activation and hence, when desired, to enhance NF-xB activation.

20 Moreover, it is an object of the present invention to use the above-mentioned novel
TRAF-binding proteins, isoforms and analogs, fragments and derivatives thereof as
antigens for the preparation of polyclonal and/or monoclonai antibodies thereto. The
antibodies, in turn, may be used, for example, for the purification of the new proteins from
different sources, such as cell extracts or transformed cell lines.

23 Furthermore, these antibodies may be used for diagnostic purposes, e.g. for
identifying disorders related to abnormal functioning of cellular effects mediated directly by
TRAF proteins or mediated by the pS5 TNF receptor, FAS/APO1 receptor, or other
related receptors and their associated cellular proteins (e.g. MORT-1, TRADD, RIP),
which act directly or indirectly to modulate/mediate intracellular processes via interaction

30 with TRAF proteins.

A further object of the invention is to provide pharmaceutical compositions

comprising the above novel TRAF proteins, isoforms, or analogs, fragments or derivatives



5 proteins have high specificity of binding to TRAF2 (see Exanpl es bel ow)
and hence are nodul ators or nediators of TRAF2 intracellular activity.
TRAF2 is involved in the nodulation or nediation of at |east one
intracel lular signaling pathway being the cell survival- or vi@piJynt 3004
related pathway in which Traf 2 is directdy involved in activation of

NF- KB whi cthepdafys: @ cewtll al asr ol phaimaceedi¢al siompoyieibns Icdmpaitihg @BCaRfve! REiEE
new proteins, %%{gl ed 10 NIK (for "~ NF-xB inducing kinase') %i nds to TRAF2
and sti mul ARUROYGS KB ANIAEPNISISNI K is  a ki nase sharing sequence simlarity

with several MA i .s5e I . -Furt.her TRAF?2 bei ahl e of
i nteraction di_rgﬁﬁcgb@?ﬁﬁﬁ@e?ﬁb? r%m\él%th ‘%W?&E‘%‘boée“%%éd"‘%%" N&?‘A&Z@E‘SP%L
p75 TNF r epepios, in PAGICARE) TRAERPINE foekids) fhve BHAGIIALS OTHES TRIATS IYRERT: 1.
TRADD and RIP,. also is a nediator. or nodul ator of the NF-KB i nduction o

act i vat onPHSeIBE 1aXg high Speqifigiin efgbinding e SERABZ éspediamplaARtows atd et are a

nodul at or/ j f cel | i val t hways .(a sed tq the cell
deat h pat h\j\m/gyglls]?{%dé} ap‘éegﬁﬁvst?{ezg%féc E%E@“lgnagt"f‘ﬁ&eﬁﬁgggdﬁilﬁ’f ¥diniths ns
and as suchotiblatien t?Neditiom o828 q6ds0 bV Edliulah SS@hali }
proteins with TRAF2 i sean li rrporat ant fgctlor i nutahe %ntjitlg%?r’ghﬁﬁt %égﬁgéft?% \c/:ICI y

of these PE¥pk o yigbiiizereiated pathway by whivk Fraf 2gamitsitly maokkd in whrdatiet of he
cells wl InguﬁrQ/i ye. or die. 20 A(fcordi nsﬁll y, the proteins of the. invention,
for exanpl & 1 R Rlayss fenpral el m cell syraval; In fart ope ghtheet aeskmrotrins xalierd

t he ot her - NRIRL 1 i i pr.ot.ei such
as N Kby Do fargNECSERheirg D) Hilcso TR bt FERGAS, wroh RO it
W Il have 4 keiase abdring tequemaduinil@tly byith &8 IAPKIMKidasdsRAEL belbS. Further,

TRAF- bi ndi r%t eipns, such as, for exanple, the TRAF2-binding proteins,
25 i ncl udi ﬂgﬂ%ﬁ Y bsgeapelde of winrastion diveatly: poindireetly wigh thecabove noted pis8 TNF

system p i RENE and characterize and.as, |

det ai | ed ﬁ%&%ﬁ#‘ég?ow aﬁﬁ%gg érﬁ"f%&%@ﬂﬁfgﬁﬁpwésp%{&%_a?ﬁﬁ -do?rr%ﬁ“?fgb’m'éi ns,
and hence FRADID iafd FRAFZIsoR W Imadddtsf B RS of e WK BORIHERA Heh&@hvBion

t hroughout, TRAF protein activity, for exanple TRAF2 activity, is nmeant to

i ncl ude i tastigy agribytet go thrse reepioms. ERIAER isotheiefore remodilhtos/utediatal of tBE cell
pat hway, especi,al as ,concerns NE- KB i,nduction/actiyation. Likew se, as
used her eiS?l’P‘flﬁéri(?& itle (W-oﬁ?qi'd}l tﬁﬁ Cg# 8?%F Rathixays) rpediated gif thesa recepiosy Yy
protein, agkir \séotidted FedBins an@ ds"GlcHAfe [hink ] iy F-,
in particular, TRAF2- Ii'):g%ti \S/iaty gy \c/:i I’tle.le ofn Z@Q%bﬁlgg%%gnwg%r%%%{é iC
bi ndi ng t cntfRamronsevita TRAF2TIRARF 2mpomirei factor trhihe cubchmeadf tie/aceditadt tlse

i ncl udi ng modul ati on/ nedi at,i,on of cell survival pathways, in particular,

those rel dEFHECTJONTG2RE 20 1Y e digendruBemeh. Whether B crlippvilh setarensy, die.
SRS ARl b LR Sl WA g, 1 ol
interaction between TRAF2 and the other proteins/receptors with which TRAF2 interacts,
as proteins such as NIK by binding specifically to TRAF2 will modulate its activity and/or
will have their activity modulated by interaction with TRAF2.

The TRAF-binding proteins, such as, for example, the TRAF2-binding proteins,
25  including NIK, have been isolated and cloned using the two-hybrid system, partially and
fully sequenced, and characterized, and as is detailed herein below appear to be highly

specific TRAF2-binding proteins, and hence specific TRAF2 modulators/mediators.
As will be used herein throughout, TRAF protein activity, for example TRAF2
activity, is meant to include its activity in modulation/mediation in the cell survival
30 pathway, especially as concerns NF-kB induction/activation. Likewise, as used herein
throughout TRAF-binding protein, in particular TRAF2-binding protein, activity is meant
to include their modulation/mediation of TRAF-, in particular, TRAF2- activity by virtue of



5 nodul ator/ nedi ators of all the above nentioned proteins and possibly a
nunber of others which are involved in cell survival, especially NF-KB
activation/induction and to whi.ch TRAF2 (or other TRAF prot eieijé)"dm Hﬂf or
wi th which TRAF2 (or other TRAF proteins) interacts in a dir ]
indirect fashion. Accordingly, the preseft invention provides a DNA
sequence eH€Bdnsgilis prdng @ apaptiello TRYFRdproteins thist madulatimedmedation

factor rec - ' - TRAP ecul e e_embodi nent. _of, the
sequence. oftpRie EARRARe LA Chr T8I SIVIRL pPRaT ™ grBTbles ostrr g o

bi ndi ng t ONFRAFZetiviloh/itRicRsIPRdI BN TRATF A&l Sae TRAFOS s I8 1ved VG RitlyON
is a sequence encoding a protein capable of binding to at |east the am no
aci d resi doemditedlysott of suchd Rl 100 TRAKR-bibBing qoioeincmayp be TRASiZerel lag indirect
enbodi nents of th sequence of the jnvention in¢lud )ga) a_cDNA
sequence o'F’ongEt E%Ofa@giaﬁﬁg'i abre %ﬁ&l@egaﬁw%@ﬂ PPFF@" Autmbst phathers
sequence i cted:] J10: A 3311 a IERC . i si_gnat ed
clone 10 oo &8 ibiydtin Bt sl oGS 3HRE°ERbabl BRI Bl B WA,

CDNA sequeTRAFaf(o btheh TRAMpdesihyg tiidd of WithewHibh TROFY @ RGhdr ER AP pedtiad) de
sequence depicted in Fig. 5a; (d) a fragnent of a sequence (a)-(c) which
encodes a BesAgyIncadireet acindiject fgghinnei n capabl e of binding to | east the

222-501 am no agi ence RAF2:. 25 (e) a sequence capabl e of.
nyor 1 di zat | on 1 SeRragHEREPRgent divedti proriesy TN SERGOC Epfaliine el
condi tioonSca@ﬂb‘le\Mﬂ'bi@lhingrt@Qd@@oﬂn&&r@&i@&bﬁ|rédépﬁﬁiaks&ial9§d3(tmlz);rﬁ&é&ll@ of

binding to at |least the 222-501 am no acid sequence of TRAF2; and (f) a DNA
sequence whi ch P5e gajediceat ef the ANAesaguenasfofi the injenten & & semencs enchdin®A

sequences Lned | -(e ich encodes a biologically active

protein ﬁggeérggﬁaé%&%%d%ﬁ)tﬁmt | east the 222-501 ami no acid sequence
of TRAF2. Yet oAhethecsrhnshinBitict thd DINIE sd¥énEeAURO ifeion 99 JefYdiat kfdddigt ed
above include : 2 2 JUN 2DJ4 10 A DNA sequence selected fromthe sequences

cont ai ned 4 prot¢ia capabld of biddisg gmat kedstabblamincoaned raiduasi 22550 A\ obikbe areino @nide
whi ch ncosdes a.pk i that al so nodul ates NF-KB activity; and 5 A DNA
sequence SHAREES he sequences contained in the herein

Other embodiments of the DNA sequence of the invention include :
(a) a2 ¢cDNA sequence of the herein designated clone 9 comprising the
nucleotide sequence depicted in Fig 3a.;
(b) a cDNA sequence of the herein designated clone 10 comprising the

20  nucleotide sequence depicted in Fig 4;

(c) a cDNA sequence of the herein designated clone !5 comprising the
nucleotide sequence depicted in Fig,. 5a,

(d) a fragment of a sequence (a)-(c) which encodes a biologically active
protein capable of binding to least the 222-501 amino acid sequence of TRAF2,;

25 (e) a DNA sequence capable of hybridization to a sequence of (a)-(d) under
moderately stringent conditions and which encodes a biologically active protein capable of
binding to at least the 222-501 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)-(e) and which encodes a biologically active protein

30 - capable of binding to at least the 222-501 amino acid sequence of TRAF2.

Yet other embodiments of the DNA sequence of the invention noted above include :



desi gnated cDNA clone 10. An additional preferred enbodi nent of the above
DNA sequences of the invention is a DNA sequence conprising the DNA

sequence encoding the protein N-K (for 'NF-KB inducing Ki nase'gi h‘mp
Enbodi ments of the above DNA sequence of the invention encodin 12 € M*ei n

NIK include : 15 20 25 30 (i) A DNA sequemce encoding the protein N K,
isoforns, fragments oA Danal sgmehdeersetieds drdin Mdsequemfes (ddhtairded 48 TBOhérer
anal ogs thereof being capable of binding to TRAF2 and which is capabl e of
nodul at i ng C{q&’gﬂ%f‘i@?‘{@d@ﬂeq\%m@}iu i) A DNA sequence as in (i) above,

I df h LSt f. . DNA der,ived
The coaing rogi on of A RATT VRUIRS sPiet nEes DRSERoNunaLe KaUARE <D

hybri di zati@ﬁvrgq agdsequence of (a) under noderately stringent conditions
and which encode a biologically active NIK; and c) DNA sequences which are
degenera@te as a resul & BNA equesnetselecteddfromothet rgusmes eronesnedein dedhérsin( a)
and (b) and qu ch eﬁf\f)del a g ologically active NIK protein; (iii) A DNA
sequence adiePgngtPy CENAFlPRe 190y e "comprising at | east part of the sequence

depicted in Fig.a5 8o )1%%&5[)% ebb&ARbt Sﬁﬁxeaa%%béfﬁj\li& eﬂée%io'}a%l% %%axﬁ{g?{‘K

analog or fragnent; (iv sequence as 1n (111) above enco

protein, idSohd@NA seqmmlce)gompriﬁngghimDNma&ti]u&ﬂceaéncb@iagtth@QfdteiﬁfN]thoﬁWF‘lﬁB
aci d sequence depicted in Fig. 6. In another aspect, the invention provides
protei ns or$EMeddmasedes encoded by the above noted DNA coding sequences

of the jnventio LSQf @r.B....ana Iragnmepts and ..derivatives of said
ot ot o1 2 "and polRfme RS o B o §A DRAE sopd SR e B Saicr it iR grare
TRAF2, prefMdiaiatiudéo at | east the 222-501 ami no acid sequenced of TRAF2.
Enbodi ments of these proteins/polypeptides, and their isofornms, anal ogs,

fragnents and deri vativAsDNfe sequfingg eneoding theypesteinoNIKndtofatans; fiagmedtior
2004 11 ( %halggg){h%[‘e%if.nsapae Nﬁg itscr)] orr%g,oftrz?ging]en?sngro gn% ogg){her}géfeti)eri]ngdga%ia Q%tf%gdgllgone
to TRAF2 and which is capable of modulating the activity of NF-xB;
15 (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 NIK
protein;
b) DNA sequences capable of hybridization to a sequence of (a) under
moderately stringent conditions and which encode a biologically active NIK; and
20 c) DNA sequences which are degenerate as a result of the genetic code to
the sequences defined in (2) and (b) and which encode a biologically active NIK protein;
(i1} A DNA sequence as in (i) or (ii) above comprising at least part of the
sequence depicted in Fig. 6 and encoding at least one active NIK protein, isoform, analog
or fragment;
25 (iv) A DNA sequence as in (iii) above encoding a NIK protein, isoform,
analog or fragment having at least part of the amino acid sequence depicted in Fig, 6.

In another aspect, the invention provides proteins or polypeptides encoded by the
above noted DNA coding sequences of the invention, the isoforms, analogs, fragments and
derivatives of said proteins and polypeptides, provided that they are capable of binding to

30 TRAF2, preferably to at least the 222-501 amino acid sequenced of TRAF2. Embodiments
of these proteins/polypeptides, and their isoforms, analogs, fragments and derivatives

according to the invention include :



10; (b) a protein, isofornms, fragnents, anal ogs and derivatives thereof,
being the N K protein, isoforns, analogs, fragnments and derivatives

t hereof encoded by the above 5 noted DNA sequences encodi ng sai d"aé\“ﬁ 200
protein, isoformnms, anal ogs, fragnents and derivatives; and (c): le( 4
protein, isoforms, analogs, fragnents ang derivatives thereof being the
NI X protein, isoforn@) anapgn fhedgmemes paseindacodalt by Béreinh@ispahte@Riaded
by the abgve noted DNA sequences encoding said NI K protein, isoforns,
anal ogs, flroagrrents and 10 derivatives, wherein said protein, isoforns,

fragments and deri va.i have at | east rt of the amno acid sequence
depicted in Fig. 6. hxﬁ?‘e%‘nbsf’ﬁ"é?sa %’é%?s'?ﬂ Kan rﬂeinefﬂt“ﬁrs(a‘.‘)}@’ﬁr sb%"'g/ﬁé'ﬁtpr
conpr i si ngﬂm‘?r&éi_n,t hef@b@y@alwﬁﬁgﬁu&@%a REGRNIL MBerbor é&&%déd‘ﬂi@ﬂe‘ gyvehi ch
are capabl e of being expressecf'l n host cells selected from prokaryotic and

eukar yét i diotas] DINA ssequenees tangodinigr et NIKolpagtyiot iifonmes, abblogsik fagmerts anél | s
cont ai ni n%eﬁaitq, v_e([:l'aor. The invention also provides a nethod for producing
a protein, FEBFS A anal og, fragment or derivative encoded by any of the

above DNA sequences (a):caomtknﬁm}?n‘é {eglgfor{ngygm&égp g%%mscwﬁgﬁ%rg @g&&’?ht he

above nentioned transtfornmed hos S under T condi tions sul e
expr essi oeg theaNEK protei, moforssf analegs, faghagsand daiyadvdsshatoRéhcdéed byahi ves,
ef fecting EOSt -1 rglg)ﬁ‘gti onal nodificat. %r‘)]‘&as necessary, for aqbtaining said
protein, iP8OfoPNE Sguengesencading sgid Prosn.efORRY analagn diagpents apd
expr egped defivitiRes), whdr&if fs@id Frotedl) 3t ns, Ha Ei’?tg.taﬁd WeriPfilvel BhieSiSeask ﬁgrg of

further aspect, the invention provides antibodi es or active fragne
deri vat i véte amhiae @cild segyance Hemicfedrin Fize6above TRAF- bi ndi ng prot ei ns, anal ogs,

isoforns, 25 frag[arrentfz or derjvatives thertﬁgf or specific for the NIK
protein, isoforyCLINRY 2spectyieiventipon geqvides o Xpstar irompising sy ef Aiscaleve | n a

di f f er ent ra¢Re64uent i i : 1 g i thods:
(1) A ot g e accBHERL 1 R b el irlle W, el B AR
accor di ngcelb setestedi fnvrargrbbaryotis amb bekhredravels;i 4l thel itragsfosnéd prokaryetiahRyS
fraggints r derivatives, thereof, 30 conprising contacting an affinity

chro ?ogF'glfﬂWthacte § RORtAINDS 2K CEIT. protein, isoform anal og, fragment or

derivative is i | e t ereby the ligand is bound to
said matrix, a?%g 2%%%13141%65@1‘03%659& ?ﬁaﬁ% gn%’%znlgénaug g PoP’P%Fg‘adER*J"‘é“’za“ 21 4
12 . (ii) HAagmedtoor Herivative canbdd by any DEALS QEUEN TN A adiidhcED bcddrdihg 38 dhe

capabl e of : . .
invention which comprises growing the above mentioned transformed host cells under
conditions suitable for the expression of said protein, isoforms, analogs, fragments or
20 derivatives, effecting post-translational modification, as necessary, for obtaining said
protemn, isoform, analogs, fragments or derivatives and isolating said expressed protein,
isoforms, analogs, fragments or derivatives.
In a further aspect, the invention provides antibodies or active fragments or
derivatives thereof, specific for the above TRAF-binding proteins, analogs, isoforms,
25  fragments or derivatives thereof or specific for the NIK protein, isoform, analog, fragment
or denivative thereof noted above.
In a different aspect, the invention provides the following screening methods:
(i} A method for screening of a ligand capable of binding to a protein according to the
invention, as noted above, including isoforms, analogs, fragments or derivatives thereof,
30 comprising contacting an affinity chromatography matrix to which said protein, isoform,

analog, fragment or derivative is attached with a cell extract whereby the ligand is bound to

said matrix, and eluting, isolating and analyzing said ligand.



binding to a protein, isoform analog, fragnment or derivative according to
the invention as noted above, conprising applying the yeast two-hybrid
procedure in which a sequence .encoding said protein, isoforms-z Sjéﬁ‘g
derivative or fragment is carried by one hybrid 5 vector and 2 @‘from
a CDNA or genomic DNA library are carriediby the second hybrid vector,

t ransf or m n@) ydastethuds forc abiesning t &F aaDNAectqfesce icodingt Fdtgat liy@ind OSphblY bty
transformagte_%gl |'s, and extracting said second hybrid vector to obtain a
sequence erRBYRHEP 2 LRPIEI 1sgiaran. arplag, fiagmyent of dedvatiye icser dingdoi the invantipst 4sod
for isolati 1.d s I $Of or s nal ogs,. fragnent s
accor di ng tdgg‘%tﬁgg?‘}r?\‘/g%ﬁpg’ﬁhﬁg'}pgg%zgﬁgﬁ\}eyeaéégxg%'ﬁléb%é PRT S Pxﬁeg% ‘cﬁ"rcéc SAUER-e
TRAF2 , conmcodinggaidpproydimgisbioemy easlog! MerivhivE i ARl @arridd WYl 6db Bybrid
sequence encoding said TRAF2 is carried by one hybrid vector and sedquence
froma SDNAECKF 39drrgavenceniom prekNA jor geaomie BNy librasy et cantiet\Hyr the seemiior |

t he vector i.n . to transform yeast host cells.and the positive
t r ansf or nei‘yégﬁrvselggderl %&H?@%’.‘gge&“& E??towgl]a ‘6@1 TR YEGats; jisplpting @"ﬁep Hivaly
second hybrirghsfoembd tellsO afd bt ittine SEAULAGR 18 0JeBhr 3o RIbRLi R eyl hiRds
to said TRAF2. In yet another 1agpelct of tlﬁyemi nventri gn trller eeéiMsEng&?gxﬁBH@g a

net hod for selddigapdiul ation or nediation in cells of the activity of NF-KB
or any other intg.acellular signalin ctivi nodul at ed or. nedi.ated by
TRAF2 or by othé _rll%c[&F'@s’stagS%foé’ﬁd _?)F’bett}té‘%/%fori %‘BIPHP%&"gdd%‘g)P%_Pmem&
fragmenb orisdi8inhsy ahhlygs, IfRn@als Mcoldify tH YR IdveRtiAcndteld %ﬁggél?fb\éﬁabléaf ﬁin% 200'

conprising treating said cells by intfoducing into said S one ofr
of said protigrtly toi EBAFRmcompakiog, afpldograhe yerstdove-habrid erodednoin iwhich for m

suitable faor intracel,lular,, intyroduct.i t hereof, or introducing into _said
cel I's a DNAEEHERALLIMGHH F%“@ PCHTiEs BY Onﬁﬁfebé'dp%t%iaﬁ? SPQUSAER PRI,
fragment oforGRRAHMRIDNR braY80¢artild B%ﬂ'gfs%[:saé)ﬁgb 'd%hto?,béhﬁ v%éo?éetﬁ%r%eir?ﬁ{e){' ng
sai d sequence, said vector being capable o ffecting the i1 nserfion sai d

sequence i e dragsforn yehdt iosincedls way thehpdsitbai tarsfamed eelld seivxpolasae thliowved diyd
cells. gnbod{' nent s fo t hi,.s abave rrgt hod for npdul ation/mediation in cells
of t he 'Act iIHESHONRE the saifsecpud fybrid (vgetor to opRet seAusPCe PRAINE (fgPTREN Which
nodul at ed @fndeRelialiqkApy. TRAF2 or  other nolecules include : 30 (i) A

met hod as above, wherein said treating of cells conprises introducing into
said cells a Didyseanoeh asgaecoflihe gnveatich fhefd igiphovidaiod iethod fbr thgmRdtiulation
anal og or derivative in the formof a suitable vector carrying said
sequence, Saimediationdn osls Ak theagstinite of NEEkBeert anygothpringragelula shopling activity

ooy besoy Hoddldh BPHERTE ' PRARL 06y et ndlelifds 10" Wnich oo 055m, °

20 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 encoding said one or
more protein, isoform, analog, fragment or derivative thereof in the form of a suitable

25 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.

Embodiments of this above method for modulation/mediation in cells of the activity
of NF-xB or any other intracellular signaling activity modulated or mediated by TRAF2 or
other molecules include :

30 - (i} A method as above, wherein said treating of cells comprises introducing into said

cells a DNA sequence encoding said protein, isoform, fragment, analog or derivative in the

form of a suitable vector carrying said sequence, said vector being capable of effecting the



cells. (ii) A method as above wherein said treating of said cells is by
transfection of said cells with a reconbi nant ani mal virus vector
conprising the steps of : 5 (a) constructing a reconbi nant angmalyy iofigys
vector carrying a sequence encoding a viral surface protein ? i gan t hat
is capable of binding to a specific celli1surface receptor on the surface
of said celnsgtipn obeait sepieect iandsaid selsdnd seguUBBCiE BeRBhDis RxPFatedi iA said.
selected fromthe said protein, isofornms, anal ogs, fragnents and

deri vati ve&iccor di ng to the invention,that when expressed in said cells

i s capabl e of u i LAkl ne 3Gt iV [~ an t her
i ntracel | ul ar gln gngﬁ?’?}tg%agf %%y%%gsgta g%é/a ﬁ}é%?gfa%ag%g%bswfrpg%fg%&l%%ép sai d
mol ecul es; calmavithy) recobimbntraginsaivitus eédtor sdntprisigithle stegs o of (a). Li kew se,

t he present inv&gti on al.so provides a nethod for nodul ati ng TRAF2

nodul at’ed/ nedi at?@§OBFTUSHES 8Fecaunhiaant apmtal ¥ingyveoteragarmyipashieiiuendd enceding at he

ant i bodi esy;nf su&aﬁ:g%g%fe}ﬁe(lig&?cggﬁ:{ftié cﬁ:&%bgeqrg'ib}/n%grgg\é?gsaa%gﬁﬁg g%lf Ba a%g rr%!eﬁ&r Eogbf ge

i nvention as ‘note ove, “sal reati ng bel ng

conposi ti othe corfacl off g seélisctoar! fréuel 88d 2 36édndSeqhdn@d BRGNS péteinVleLiegs
thereof to_ _said cells, wherein when the TRAF2-binding protein or portions

t her eof of &R thecwd protew, dsqfomes analagse fiagments cindutlerivatives acmrdisgitd the
conpositi i[5 f ted for, extracel l.ul ar, application nd. when sai d
TraP2. bi nanniop P e BresGly FILET 0BT B aBm gt e ity
f or nmul @t edoff F-dBVbf Ak lothér 3hitrARMITALC ﬁghﬂiﬁge%ibﬁ} maahﬁ%g%%@ﬁ%%@gﬁ Ien

for nodul ati ng the TRAF2 nodul at ed/ nedi a effect on c (1)
A met hod chgsrsaxi molecyleanindhg said cells with an ol i gonucl eoti de sequence

encodi ng an antj sense seqyence for .at |eas art of the DNA sequence
encodi ng a TRAI—J?fl %Ct‘BEﬁ%Hﬁﬁl?sp\’”élf‘é‘P&,ve?tﬁT%}QB&A sequence being any of the

above Nt i onedt QaGse ofe! ieschf Yo 1:5%byed SOPUELEoKH IRoRRANEPRARS', 10

capabl e of bl ocking the expression of the I'ng protern.
met hod as medulatpd/adediatednéffaceion s doalpinginp wedaeing isdid st uarte ehe sntibbtieoduced
to sra11i d cel. via a \rﬂt?(r:q%nbi nant, virus as poted above, wherein said second

sequence &Fllgiff&gmgﬁs FEVERED dsredty ecopslingtihe Buentioa erpiehabove said) A
encodi ng &1 e bsung B iBRaloiCol A RRTHTP PRBSRAN Fork bl Gll bR soivn
sequence Zr@mpul RQierivdtives nlewebfitg saidIdeAS; Avivirein iwign Pheo TRIAF2-Hisdih® proteiadal 09,
fragment %rortfloenrsitgg'teg) of gid E:egles'a're exposed on the extracellular surface, said composition is
formulated for extracellular application, and when said TRAF2-binding proteins are

20 intracellular said composition is formulated for intracellular application.

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

25  binding protein, this DNA sequence being any of the above mentioned ones of the
invention, said oligonucleotide sequence being capable of blocking the expression of the
TRAF2-binding protein.

(i) A method as in (i) above wherein said oligonucleotide sequence is introduced to
said cells via a2 recombinant virus as noted above, wherein said second sequence of said

30 virus encodes said oligonucleotide sequence.

(ii) A method comprising applying the ribozyme procedure in which a vector

encoding a ribozyme sequence capable of interacting with a cellular mRNA sequence



i nvention noted above, is introduced into said cells in a formthat permts
expression of said ribozyne sequence in said cells, and wherein when said
ri bozyme sequence is expressedin said cells it interacts w é[h 3%%
cellular MRNA sequence and cl eaves said rnRNA sequence 5 re b the
i nhibition of expression of said TRAF2- hinding protein in said cells. It
shoul d be sotasing HhARAFGrbindihg preeiapisoformet ods:, offragment nore ndérdativeheodrmg ei n
of the invention as,inhdicated, can.be s, ec@#ﬂca ly N K or at |east one of

the N K i sBRGPHE neifd PR, B iRtrddeadinto sei ol IPor) Saet ARERELPXP eSO 6 Stbov ¢
met hods andipgphadidBice ihReiEes, ahd tvn‘r:eréiﬂ\()?r{%h'sgi'a r?}l%%gxge 'sétideﬂgé g?e?(ﬂ%ers]s]ég i I'so

a nethod for t'he prevention or treatnment of a pat Ircal con

associ at ed saii wchlls iintkidcisnwitic bdid oelidarminRIN 2 8yquehdeeindaciedves syid TRRINAL Reudite
TRAF2 of b}/ o}her. g}%geq les to which a protein, isoform analog, fragnment
or derivat FPRINNG R Blednipition of gepresiian Rt sail ThARZbindingpratawpintew aglsmr i si ng

adm ni stering tg %ogﬁitﬂeergﬁt%&r ﬂl&p?oq‘qillqﬂe %&?ecrrh'et\ﬁg?sﬁg? t{ﬁgtirp%]éti?q.‘%gérf%{?nw: of ghe 4

i sof orm anal og, tragmen erivative, accor

DNA nol eculmettborcasdhdigatedaan bespecificatly NIKe6r GeagomPd Bthe NIRI issRhd, Aghisde
interaction of said protein, isoform” analog, fragment or derivative, With

TRAF2 or affpe®emeandrieraatives thereafii ch said protein, isoform anal og,
f t deri i i I n thi t f the,i i i d t ei
of “The i nvent ot S B dioss B dhBodielld tndkof AiertiERaR dherk it inched '

the pratei aseaanettdd fdythelppeentidn oNttatnddht iof @f RENBlo@OR cOBditid R akbRfate Suit
fragment of NI K, or a DNA nolecule 20 coding therefor.. The proteln encoded

by cl one 1DFzei éndustiompr wiith 2u9-adien antivity incedzaters byl TRAJZher by pthgmemtieules t\l K,
while NIK | ﬁdﬁces F-- KBfactiv tiop. In anégdditi onal fsgect of the .
i nventi on PHEPE RTEYH RAMYEY 2RAU0RaFASRENQr S vVatbEnpUoreing i thsrinygngion, binds,

nmodul at i onsad rehid d TR adl | - GORFL NG as
active ingredient at nglesls @g@,g?ﬁﬁgd %E%%Zlﬁ%{ ﬁ%?jnag]rbﬁgﬂtweﬁsanrg, acc%:(l%ﬁ)lrdélg‘a’ to
25 t he i nviseformn andlog, foagrhangicr aleriyativat iaceoriinggoethe Snveatiah ogrsa DA MalbdiNes
or m xg_ur es thereof. O her?‘rgge;aﬁr ceutical conpositions qr enbodjnments

t her eof® actB W§FEY- Pha mal apaie o disppsing the mterachion ohsaid preteiy isoform,
conposi t i oghafd, fﬂ?gféh@&ﬂ @&%ﬂ@e,%%m ?ﬁrgptéijﬂgrd}n@fel% e.t8 REH sz@& rpi;oeilﬂlns
conprising, as active ingredient, a reconbi nant animal Vvirus vecto

encodi ng 8&oampareday, fragmeabbredaivativatindg Ia thiemetbad bfube ifenaph Oaidpbtein

encodi ng at.least one TRAF2- binding protein, isoform_active fragnments or
anal ogs, a‘?if(,tb? éﬂ"ﬁ@“?’ba‘grﬁ'é‘lsfeﬁ?fgmf rpatigntyin neggl sayphe spscifically the pratsimenseded cal

compost 1 S FCKDE! 4 1okih, 052 oAl o L Rl
20 coding therefor. The protein encoded by clone 10 acts to inhibit NF-kB induction, as do
other fragments of NIK, while NIK induces NF-kB activation.

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 at least one of the TRAF2-binding proteins, according to

25  the invention, its biologically active fragments, analogs, derivatives or mixtures thereof.

Other pharmaceutical compositions or embodiments thereof according to the
invention include :

(i) A pharmaceutical composition for modulating the TRAF2 modulated/mediated
effect on cells comprising, as active ingredient, a recombinant animal virus vector encoding

30 a protein capable of binding a cell surface receptor and encoding at least one TRAF2-

binding protein, isoform, active fragments or analogs, according to the invention.



sequence encodi ng an anti-Sense sequence of the TRAF2-binding protein
MRNA sequence according to the invention. A further enbodi nent of the
above pharnmaceutical conposition is specifically a pharnaceutical
conposition for the prevention or treatnent of a pathol ogi cal ol 200bn
associated with NF-KB induction or with any other activity mediated by
TRAF2 or by ot ; okea. pQt ei n, , IsqQform nt
or derivative, ngc%pgbﬁgﬁkgﬁltchlg CW?{ \%glrtlltgporq%i ndsr?&ls@%tg'%conpgé? ti onfrﬁi%'re
conpri si ngnedulgtd/metiates effiastinin ofllsacqmptisng as a6l tngrddents Qf 0fliPonfidlaRAEN
or derivat] ye, accor ding to the invention or _a DNA nol ecul e codi ng
therefor, SSIURCHETRAMEANNAIoEe sHauancs, efhe TRARRbinding PaeteinanRNA sqichce
protein, aRabdRg totifOhO&dionf r@agment or derivative, with TRAF2 or any other
nol ecule to which said protein, analog, isoform fragnment or derivative,
binds. 5In a yetA futhdrembzpitnerti of gebadveEyharrctesticaP RamBBAEOH i€ Glecifically
conposition conprisjing an . effective amunt of the protein encoded lby 1%

cl one 10, pﬁ?warégﬁlqaL88@%%1“%59‘0@9 Rrévenfion; eretrestmentagira rpathuflogit# condisio®NA

I I i ; f ot . th i fi nbodi t. th
venti on "o deu e NE LS indhBidihe PUR BT el Fishd rofseCb FROBA o on ot

t r eat nent neflecales abhohiolyiaCrotei® Ndliald O NsF8 R Chrdneidht Wr tdarivNEreY mB-d tipn or
with any other activity ng{gi at ed beTRAFZ ’or%)y ot krler HHD Kt ce(;sr&igg(iﬁdg%i ch

the prot eMYeRFR Birdeissaid spapesivipn somipoining campeffesiing amount o€ al rotam aktlaRgof
interfigri j rotein. kinase activity of NIK. In this conposition,
the i r%?er?%ﬁrwgtf%g egtu (ra%ﬁﬁ‘{/'ﬂwﬁea‘éﬁ?rg’lnget&ﬁhﬁé"‘éﬁ?ﬂﬁﬁtor o DA malecule goding
active si tlerefesi slugsmolebile dbRE v{ 4ot e Wth native
NTK, in particular, Itnﬁe ki.ndgﬁsée a?t?fi‘ \%Sﬁ/ﬁﬁg EII\IIIQ%n te Cgbﬁng(;frv\nglﬁé nr§4|e§r}’ozﬂmf°5’
associ at elo{arin fiapmenmrideduativieo with B F 2rar) any Sthr Bfyleld 1y ®hick 2aidpoteing -
aut oi mmung, gi s s well as tuoors, Still further aspects and .
enbodi nen'? %a%dif q%ﬁ@sr?‘n@ Einbr?réﬁéw?ti“ja i"ﬁ"ét h’bél Yebfurthse speaifs prgbedimeny witlici ng
a ligand phepmbtentiofl ¢mplstionNbnldtRinCh ! i t .ed/ medi.at ed by
TRAF2 conprising : a) s_crseeni ng F12}%;11‘;%%{1 iegkéﬁé’egﬁ%%‘f#e)%?@ %plﬁogllﬁgénf%&iegaby
pol ypébt i €8N dApNIKi Aw isoform, 30alogaderivativerdri foaunednt BRAAK. havd MINA hgoladild0
acid resig&{ﬁ? A2Ar501 of TRAF2, . 2 2 JUN 2004 16 b) identifying and

a

char act enzu% ?rgand, ot her than TRAF2, or portions of a receptor of

Sai d binding: and o) b oHiEr” eaRme dne ShEARLl BBV B | ponaeeitahg
purified ¢ampasition 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
20 which the protein NIK binds, said composition comprising a molecule capable of interfering
with the protein kinase activity of NIK. In this composition, the interfering molecule may
be an effective amount of NIK mutated in active site residues, this mutated NIK serving to
interfere with native NIK, in particular, the kinase activity of NIK.
One known condition associated with NF-kB induction (abnormal} is AIDS, others
25  aree.g. autoimmune diseases, as well as tumors.
Still further aspects and embodiments of the invention are :
(i} A method for identifying and producing a ligand capable of modulating the
cellular activity modulated/mediated by TRAF2 comprising :
a) screening for a ligand capable of binding to a polypeptide comprising at
30 least a portion of TRAF2 having the amino acid residues 221-501 of TRAF2;



5 (ii) Amethod for identifying and producing a |igand capabl e of

nodul ating the cellular activity nodul ated/ nedi ated by a protein, isoform
anal og, fragnent or derivative, according to the invention, c Eoréjii a)
screening for a ligand capable of binding to a pol ypeptide cong é &Eﬂt

| east a portion of the NI K sequence depigged in Fig. 6; 10 b) identifying

and characterizing aphi ganGden@f/agf t hapndl RAGZRriZRQr § 9N r of
t he TNF/ NGF recept or ?am’ |y, found by said sacrcegr;lzi %g slgep’?%h%ethgggg}g‘{‘giof

sai d bi ndi AgPOHNAS f a pecegitariafghs ING/NGHarnckptor fsmby tfamid by bajd bEretrifige ste il
purified form (il met.hod for identifying and producing a |igand
B F, ofﬁgét%%&1

capabl e of “wodur atd ng&nde| | ylar activity nodul at ed/ medi ated by NI K

conprising : a) scr e@ybﬂﬂut:i_gé SgidI]jg?ﬁ(ggﬁﬁ%qgmaﬁ%gfolalpége%dg%gtggﬁi ?Prﬁ"(-)l ypepti de

conprising at |east a portion of seqguence I'g. 6; b)
i denti fyi ng and(idhArmethedifer idenaffingyand produviti 4 Higandl BATaBleosf pRidulaGRS (RE @
recept or of NE/ NG- receptoyr famly, found by said screening step to be

the T
capabl e of Ce“’z‘g?é&‘ilﬂ%ﬁnﬁéiﬂﬁf&, medipted by ARIGEhdsofery anRlganfagmens wissictivatival | y

i sol ated apdopiid {d &d iR j ; thod for identifying and producing a
| i gand capabl e of di réct f‘gb%gé"?l’)ﬁé@r“gﬁt ly nodulating the cellular activity

modul at ed/ medi at ed by) Mrkertmnforiasiguad:capibls of Biadinggo faﬁiol@yeﬁﬂh@@&ﬂnﬁﬁﬁﬁﬁﬁpl e
of nodul atfgirllsgéact ivitjes_ 25 nodul ated/ nedi ated by NIK;, b) identifying and

char act er i Pogiion abthe NIKesequenge depistedduEigng: sai d nol ecul e in

o oducing a ol ecur e LSRR el cFfalBlifhe b Yhodd BPCE g THART S ponbora
cel | ul ar aetéptot yf thed INBINGE neslpedreimily, RuBd ®f &hid, sci’&:ﬁfn@rzsﬂjp to3Be *BARIof

fragment or.derivative of the invention, conprising : 2 UN 2004" 17 a)
screeni ng PYPRAIAG a8y e capabl e of modul ating activities

T ol ek o, ) e e AR el B
mol ecul e; and (i) Apnettiodi fog ideati/ing ke Br&ichgSa m%ﬁrﬂn&dpablleyoﬂ sebakask and
purified form O her aspects and enbodi nents of the present invention are
al so plpovicg[;@alégctgptygm lated/mediated by NIK comprising :
a) screening for a ligand capable of binding to a polypeptide comprising at
least a portion of the NIK sequence depicted in Fig. 6;
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
20 said binding; and
¢) producing said ligand in substantially isolated and purified form.
(iv) A method for identifying and producing 2 ligand capable of directly or indirectly
modulating the cellular activity modulated/mediated by NIK comprising :
a) screening for a molecule capable of modulating activities
25 modulated/mediated by NIK;
b) identifying and characterizing said molecule; and
c) producing said molecule in substantially isolated and purified form.
(v} A method for identifying and producing a molecule capable of directly or
indirectly modulating the cellular activity modulated/mediated by a protein, isoform,

30 analog, fragment or derivative of the invention, comprising :



fromthe follow ng detail ed description of the invention. It shoud be noted
that, where used throughout, the following terns "nodul ati on/ nedi ati on of
the TRAF (or TRAF2) effect on cells" and any other such 10

"nmodul ati on/ nmedi ati on” nentioned in the specification are unde 2 stidb 20t o
enconpass in vitro as well as in vivo trgatnment and, in addition, also to
enconpass i nhi bi ti om)oscreeniipafireranbleanene i on..¢Bri cription.of the
Dr awi ngs 15<Efﬁ1iaqé I gho a diagramatic illf}iatBFrGati (% of oﬁgf?@% uct BFLEINSE. t he
TRAF2 ol dBefiute¢mediated by & proen.iepformt analat, dggmen: or devivhtivdl icRErdSE, @6 t he
proteins ijpxatiyed in  NF-kB activation, including the new TRAF -bi'ndi ng
proteins of the present invention (e.g. NK), in which (a) is a partial
scheme and (b) is a byidentifoNPARL DafeieRFho o ﬁ%ol %getg azhow t he nucl eoti de
sequenge of the 5 end of clone 9 (a) and the 5 déltced amino acid
sequented encoded t Ifé PEIsEcIngsaidmqjecule Bihsnbatarttiadly ivebk@ArddR rised e of
clone 10; Figs - ucl eotj de sequence of clone 15 (a) ‘and the
deduced ami no Oe'{?:?(fg gezéaﬁxeﬁrﬁ%:%&eoﬁ%%ﬂof&’érPé‘E)‘;?m('BYQHUW gre dscsprovisied e arising

nucl eot i d§osethe dolaving detailed EREIHRA (ﬁ"ﬂ@&v@,ﬁ]oq sequence of N K; 25 and
Fig. 7 shows ap alignnent of the sequence of protein NIK wth the sequence
of the nouse B‘r chevd ke naeted miEKK wifard ussedVARISugkouE R he de}]%%céfi fAase) . and
a nunber qfoqMRRImKiRASES tTh:'r&rﬁgi ons corresfPondi ng to the cdhserved
motifs | to Xl 1n protein ﬁi}ﬁ% 4p% TRARZ effegh) on cllgUnn@ g dBeDeiah | ed
Descr ipt i tmodflationémédimesnt’ | @enti I: ntion rel ates to DNA sequences
encodi ng proteins _capabl e of U&@%gﬁﬁg‘?? edz'aﬁ%éﬁ?r}t’)rar%éleg?ﬁtlogaftﬁc?"GPmPaSS in
recept or - 4€€otS Helldas 4 twivo ¢rERARNt ravidednl ditad alseeto RAUrRiS iﬁﬂﬁiﬂgﬁdﬂ

t her eby. édﬂaﬁceﬂ{eﬂlflﬁjrede ﬁagbodi ment, the present invention concerns ¢
sequences hereln - a6 giated clone 9, clone 10 and clone 15 (depicited in
Figs. 3a, 4 and 5a, respectively), which encode for proteins capabl e of
binding to, TRAF2, and the proteins encoded by those DNA sequences. In a
further pratidessrintion odiths mgsi nvention relates to the DNA sequence

15

Fig. 1 shows a diagramatic illustration of the structure of the TRAF2 molecule.
Fig. 2a-b shows schematic diagrams iflustrating some of the proteins involved in
NF-kB activation, including the new TRAF-binding proteins of the present invention (e.g.
NIK), in which (a) is a partial scheme and (b) is a more complete scheme:

Figs. 3a-b show the nucleotide sequence of the 5° end of clone 9 (2) and the

20  deduced amino acid sequenced encoded thereby (b);
Fig. 4 shows the nucleotide sequence of cione 10;
Figs. 5a-b show the nucleotide sequence of clone 15 (a) and the deduced amino

acid sequence encoded thereby (b);

Fig. 6 shows the nucleotide sequence and the deduced amino acid sequence of NIK:
25  and |

Fig. 7 shows an alignment of the sequence of protein NIK with the sequence of the

mouse protein kinase mMEKK (mouse MAPK or ERK Kinase Kinase) and a number of

other kinases. The regions corresponding to the conserved motifs I to XI in prote'in kinases
are marked.

30



10 encoding the NIK protein, and the NIK protein itself The DNA and the
deduced am no acid sequences nentioned above represent new sequences; they
do not appear in the 'GENEBANK or 'PROTEIN BANK' data banks of DNA or

am no acid sequences. Wthin the scope of the present inventi®p rNe2glso
fragments of the above mentioned 15 DNAgsequences and DNA sequences
capabl e ofpdiyifid Beadigetm drant MRGgauences or part of them under
noderat el y stringeni condl Tl ons, i ded they encode a biologically active
protein or pol yiheppiestnt ciapaitbe refatdsi tod DA t seqaéndes amtodile p2at3ns Qhpabie R
acid sequwe of TRAF2 . The present inventjon %[éso concerns a DNA
sequence 0§ §052 JUPh BPUPYS £ACtYl TegepteEAssocidted; ety (ARAT) megeule.candhige
above nenb}dgggge%egw es and which encodes a biologically active
protein or polypepti capabl e of binding to at |east the 222-501 am no

aci d skquence o a preRFed enfisodieal the prBAN invehtiord béndethsDNAB4hehhAt hetiy e al
menbers of the TNF/NG- receptor famly activate the transcription factor
NF- KB by Hfyanatedyelons §i clone 18swd slonsi b%(degsnwi tilh FigRAB2, 4 whd Sh, fespdctively)an

adaptor p i - recept or.s. and S 0 be considered as a
nodul at or }‘}Brr}ézgl egf (é(?ef %’? rﬂ’? ?ﬁtgmls ﬁ%ﬁ?gtei Ogﬁlﬁnwgt ?r(afiat?‘F SFPLEDE FRodgd gY thosese
TNF/ NGF  Delepdqueicédssee the schene in Fig. 2b). Another receptor, the IL-1

receptor activates NF-KB independently of TRAF2 One of the enbodi nents of
a preferred TREF2- fisthedipaefepedteaibadiment abo riceantion wietdtest tre thor E2NAtsetusneat | on
is the, N [ in ich.bin | K.i.n.a very specific way and

sti rmFOat eé%ﬁ%gb%mw m, ﬂﬂ"ﬁa]eﬁ\?@gré’lr?‘ﬂétf?lﬁr eoni ne ki nase ~havi ng
sequence simi | The DNMNidnb tBEMEhREd AR Ucill RaGERed SRELHEERTRLES r%%s%m) nevdl K
anal ogs or nuteins produced in accordance with the present invention (see
Exanpl es) SeAUENcEEINhen 0o o appédr g thea SHENEB ARK a5 ePROMEBINt BADIK' Mhté bamks of 0
stinul at eDNF- KrB act i v%ti on, when these analogs/nuteins are expressed in
cell's. FuPthep® BHQRC | RI9H%PDgs/ nut ei ns when expressed in cells also

bl ock NF-KB i nolifhil £ se¥pel¥th@prediltinntiBY 2Rl 1K kL S
the Dbacterial endot oxsi npeLPS, ?roer boIm nyrl?staat efcgceéf at e‘é ?g‘hgrqg%?’ﬁé’ﬂ%ﬁ%‘ge C
act i vt or PNAasequetines BndHDINA bequendesicapableof HyNFidizatloe to thes@ieqiEndéB o pirt wi t y

is via ei bher of the two TNE receptors (p55, and p75 TNF receptors) and
hence it BfPeldpder Maperately RiriReeRicOnAions | bgyided) thex enerfigca Pistomsallyracke

- acti vat i Offodiof Pﬁ%ﬁg%tﬁﬁg@k%ﬁlé of lolrfﬁﬁ'@ t\?)ieat e tfl‘vggﬁ-@%l Al ég%ﬁé‘?e%ﬁﬁéﬂpm

| i gand may al so activi a a related receptor, t
recept or , TRAF2h i nduction is al so bl ocked by N K nutei nsl anal ogs. Moreover,

The present invention also concerns a DNA sequence which is degenerate as a
20 result of the genetic code to the above mentioned DNA sequences and which encodes a
biologically active protein or polypeptide capable of binding to at least the 222-501 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
25 with TRAF2, which is thus an adaptor protein for these receptors and may thus also be
considered as a modulator/mediator of the induction of NF-xB activation activity of these
TNF/NGF receptors (see the scheme in Fig. 2b). Another receptor, the IL-1 receptor
activates NF-xB independently of TRAF2. One of the embodiments of a preferred TRAF2-
binding protein in accordance with the present invention is the NIK protein, which binds
30 NIK in a very specific way and stimulates NF-xB activity. NIK is a serine/threonine kinase
having sequence similarity with several MAPKK kinases (see Examples below). NIK

analogs or muteins produced in accordance with the present invention (see Examples)



10 the above receptors have adaprot proteins TRADD, RI P and MORTI which can
all also induce NF-KB activity, but which induction is also blocked by N K
mut ei ns/ anal ogs. In addition, such N K nuteins/anal ogs al so bl ocked NF-KB
induction by IL-1 (functioning via the IL-1 receptor). AccordRroly¥N 200s
arises that NIK participates in an NF-KB-pnducing cascade that is conmon

t o recept ki i f-am 0 -heseptor .. NIK.15 3l so
appears toli)‘g](l:(%h lia%@gﬂedlihrﬁe%?é ;E/l\/{lal% #nNFﬁ%lcjongstt&lﬁ—{l&E %%a?‘f%ﬁtl%‘bs&hﬁpy% a
enhanci ng he#@zs/mhiriptue ykgeised iédlie CFursher, THtich NIKI fiRboghmRMihd G hed 8§88 ked
observations that the above NI K anal ogs/ nuteins |acking kinase activity
(al so cal | BUCSH8 RISkl B méuqmpépml‘s&’mhmll agkpothes aufucing agérts swbhds i
effect in - he Fzinduced activation of .Jun kinase, indicating
That i Kk acrie TR BRSO obdi LR for i S audtE st oy bt e (- peditarh o the

af fecting HAQ v-hep A, kit RS eniEnyal LU r o Thus,

present inventi oﬁp con?:?r% ?ﬁg I“Dﬁl%&?gq%f;nces Eﬁfg@%ﬁg‘y‘é%&f‘gﬂ%%ﬁ 6”0 m ve
TRAF- bi ndi rRgephont @idhsanden7g. TNRAG2ptoirs)dindchepeoit eippéars shae thealNTK fnflfteif4a4I0 €

NI K, as \/\ﬁll as ,anal ogs, fr&nents‘and,deri vatives thereof, and the

anal ogs, fPRgfeRuctgny of gNFixRtactisations vishdheseoreseptorenbibdwise: HBYEand Tiee

reparati o ogs, fra nt.s,25 d.derivatives i.s by standard
Br ogedur esﬁlétgfe‘qeﬁ(?g:}ee gér’r[bﬁ%a:ndggﬁgg§8léng‘fceaﬁ?7'&g§8§‘j"yi Ha 3 pelatgd ix'ﬁcquFE- thea

encodi ng SEASRARES rec®BorOWhidR ifiue Q6 Sal SR BiokRe 6y ﬁtlﬁqnut@ﬂg/gﬁalg s, Moreover
substituted by another, to yield encoded anal ogs having at |ea3t a one’

ani no Hti dtheadpue seceptoan javenrdaprat gspteits TRADE: RiBtdndeMORT leivhich Aag afitaddl e
anal ogs are,tho ich retain at |east the capability _of binding to TRAF2
M Eh o w BB Rl 2GHHG g YHeidaren lighen Dwkhby MK ey amiogs. 1 o
anal ogs whjgiidH T QLS Iz En bi 0 further
downst re\gﬁdg?g%ﬁé ?ﬁcholﬁﬁg&%gﬁ?g@%%%al%ﬂ%egw 'égtlg ufg'g}' Ry Z]p'jn@’!cﬁgﬁéﬁwnt

reaction. thtrilSUQBceptiBY ARBAIAGS, GBS BaP NIKE daheifafeshAY S ATSRBGANRR
dom nant - negative effect, 2 2 JUN 2004 20 nanely, an analog which iIs

def ect i ve @s¢aderthatis pomuanion do resemrrsf the INF/NGE Ubmdy amhto theilfratetepgor. NIK

foll ow.n uch binding as poted abave. .Such anal ogs can be used, for

exanp B O B ekt BB s e Wi pab St o AR ieciog P

related r ?@Bﬁlﬂfwl@fif)ﬁ%éctlﬁsr hidVghides &0 ft&@&{g?ﬂnﬁ%@éeﬂa‘?ﬁnp%a\faﬁé Oatﬂﬁv{ ﬁﬁﬁpt or
P t ove, Dby conp g w e

associ at e roteins (adaptors) as note C etin

nat ural TRABloZsimuelnndaqking dimse akikawi(slso called alohfithnt-glegitivanhuag) tihea
anal ogs ma beﬁ'()duﬁegﬁgﬂ ch_woul d serve to enhance the TRAF2 effect.
These woul P § Sifenejretisat incanyTmanmer pher §NFgngicsg activasionaofdun Henasene

better; si ' i f th tural ,TRAF2- bi ndi g pr ot ei.ns. |
o anal ogdndftil iAONRRERE! ScBcdll, b XSG HiismpRerecopl B sk enRinghe
i nventaoon tha AR kiaepakeiledh A tphesphaA)Hftion.

Thus, the present invention concerns the DNA sequences encoding biologically

active TRAF-binding proteins, e.g. TRAF2-binding proteins, such as, for example, NIK, as
well as analogs, fragments and derivatives thereof, and the analogs, fragments and
derivatives of the proteins encoded thereby. The preparation of such analogs, fragments
25  and denivatives is by standard procedures (see for example, Sambrook et al., 1989) 1n
which in the DNA encoding sequences, one or more codons may be deleted, added or
substituted by another, to yield encoded analogs having at least a one amino acid residue
change with respect to the native protein. Acceptable analogs are those which retain at least
the capability of binding to TRAF2 with or without mediating any other binding or
30 enzymatic activity, e.g. analogs which bind TRAF2 but do not signal, i.e. do not bind to a
further downstream protein or other factor, or do not catalyze a signal-dependent reaction.

In such a way analogs can be produced which have a so-called dominant-negative effect,



10 with respect to the preparation of the anal ogs. Suitable fragnents of
t he DNA sequences of the invention are those which encode a protein or
pol ypeptide retaining the TRAF2 binding capability or which can nediate

any other binding or enzymatic activity as noted above. Accoigd gghmm
fragments of the encoded proteins of the _invention can be prepare Ich

have a donhgfiast - ' inantpdditive. effe not ed above wi th
respect to they'lg?gﬁ% %V)S"éﬂhsﬁn‘?ﬁ? %FIP’f/,eltggl}iWab\“s% ﬁ%m %r Opaife ubtsgquent

standar d negidlingfolloning sich biadifg de ol QBB Fuck 3RalGs RS 1280, 79; é&hg 1o
resi dues of Ibhe gﬁ% eins, their anal ogs or fragnents, or by conjug {ei on of
the prot ei BBIbItthe GD40, b I&FAndinTs (BEASIAPQhatdethemelatal Heeemogeffeafy, as

ant i body, tor, etc., .as are well kno inthe art. O the
Sbove i ok BB e lc R Riclated bl YoriSis MfreRio: ceonich Protams Hadentoig) as onoted
roteirs, (#bhoge, BRAEZmPétik f j S SnE.Qr e ,+NLK) isoform
p (#hoge, DRAEZmPétE RGP GlafliralS! b9 é;g;g%hse Likewwise 38callal

anal og, fragnment or derivative, there is also Intl a

of the i nv&HRINgH;PDBNNesanglognoesy be apadiced ofhitty boutl 2drbg tdVichRarRe GRNAR AR
sequence [ from coding region of a native TRAF-binding protein,
i n which Sﬁ?ﬁyhy 5P M“’%‘ﬁ 56‘1‘? 3@ %@fef@rmr Utk 2-hisdiegaprepertist richgfendame or
condi t i onshettaPsioudli ik i W%L encode, a bi ol ogically
active TRAF 25 gi nélfgrt% %r(;tscej?ffltﬁp%lﬁtgse ybr g{ﬁ;&g |REOTER. T us gfore

i ncl ude DNpelsgigalbnansive fiagmehts divie: dories] oftth Bhv¥ntibindhay S Bep¥d LOnbHE Bl Ve
TRAF- blinndi ngk%r ot Ff\i nﬁ}ecDNA sequence, (e.g._ TRAF2-bi'nding protein c
sequernice, SHEIFSBRE! 19 Hie prgparpiion gfifbe gpatogs BMitalie fagmensy ofithe DN Asseqiiences of

represent (& Gehidid r Nz ences which may . be, for_ exanple,
nat ur al | y- der i.?/edd?{sjéerggléﬁggiﬁ%mnec%a#%a%? %leémv rrqo&%pwf"yd’i“ﬂﬂf TRAER Bindingg

i sof or s, capability waralvhigh et inddiatg afe QU LRSS 6P dhAGndRic ARl a?%&ﬁgibggeto a
group of TRAF-.bilnd' ng protein-like sequences encoding a protein having the
activity SICHIGELY.piragmenss oF dheepnroded pgoteinRAE2hoiinusntion pambeipeparaliwhichs,
for exanplhgve NdkhinaFb! : 2 2 JUN 2004 21 segyences may al so, for
exampl e, i nci ude F\nc?ﬁy E\%%‘&glofg%%gléﬂarni%r?&?mgf/ﬁ&%cétaiscf‘&?nga%oﬁ? B‘Gﬁ‘c‘@g{’%b%@ﬁces,

that dfe shatogmrSitmlatine derivatives FRAFbDipheHaRdt BY %ﬁidﬁr&%ﬁf&%ﬂb’zﬁn‘é? thd Wie

incorporatre a nynber of desired nodifications. Such synthetic sequences
t her ef or e 'G4RE % §8C AT IMYPE amee peid Seiiuessdthe poesing rbeidangogsad fgsments, or

br over ns - PE SRR S VES aftieil hey anafbes oF Sfsmants navieotlice maleqd eg. oh
TRAF- bi ndamibody 0érelyie, rebptebledl. Masldi@ wéi knbs i@iRue, not ed natural 'y occuring

TRAF- bi nding protein-like sequences, standard procedures of screening and
i sol ation of n&¥uthgl 2bpvedPNeseqDRitcesrof FI¥AInsentipineshichoscoas I20URAR-BifdIRS May

be enpy Oyﬁ%téﬁi (@% tﬂf&ﬁ.‘&%&fﬁ'g p-xl'-oéRéllzl: Elilc?adziis or example, NIK) isoform, analog, fragment
or derivative, there is also included, as an embodiment of the invention, DNA. sequences
capable of hybridizing with a cDNA sequence derived from the coding region of a native
TRAF-binding protein, in which such hybridization is performed under moderately stringent
conditions, and which hybridizable DNA sequences encode a biologically active TRAF-

25  binding protein. These hybridizable DNA sequences therefore include DNA sequences
which have a relatively high homology to the native TRAF-binding proteins cDNA
sequence, (e.g. TRAF2-binding protein cDNA sequence, such as, for example the NIK
¢DNA sequence) and as such represent TRAF-binding protein-like sequences which may

be, for example, naturally-derived sequences encoding the various TRAF-binding protein

30 1soforms, or naturally-occuring sequences encoding proteins belonging to a group of
TRAF-binding protein-like sequences encoding a protein having the activity of TRAF-
binding proteins (e.g. TRAF2-binding protetns, such as, for example, NIK). Further, these



10 protein cDNA or portion thereof as probe (see for exanple standard
procedures set forth in Sanbrook et al., 1989). Likewi se, to prepare the
above noted various synthetic TRAF-bi nding protein-like sequences encodi ng
anal ogs, fragments or derivatives of TRAF-binding proteins (€8.JUN 2004
TRAF2- bi ndi ng proteins, such as, for exanmpje N K), a nunber of standard

procedur es smyeridss ayabd, dor akample! R HRhaArAE OW LOREH! Ni n%rrﬁﬂ%ﬁcall
preparation of such anal ogs, fragnments and derivatives. A polypeptide or
protein " subfOUUFRT SARSNCES  thatsase stimikag to tthe mRAE-TRABbmging proeim cDONAC bagdagenot

| y TRAF- b, pdi [ t . pol tid tei t hat
anal ogs. - of " THRE RO B ot SR alGTRRIOS Sl hBtnent amiepoesitioasend
to TRAF- bi ridtinde pit of Rierpodiible bétRSRcesRALYBEP MRS, frsgd{\éHtsCXq]dg&bﬁg%ve'E%ﬁ | no
S

acid of the TRAF-binding protein's amno acid "~ sequence een replaced
wi th andt hehnding peotains de.gd IRARSebindidg qrotems e suchdhs, forosxactpit NIKY, allt fwhich

resul ting | n._exhi bi bst.antially the sanme or hi gher biol ogical
activity a@#ﬁ@“@&ﬂﬁﬁﬁéﬂ ‘5‘85 Bf‘ﬁ'_a‘f‘g_ which it corresponds. 25 In order
to substanti al | Y& @bt£s RNdaddus HBAVe %Eﬂ' ﬁ'ﬂurﬁfcl)ftogﬁd?ingtm%%? egs g;{‘o il e

sequence of TRAF-binding protelins, such as 1soforns dre gene
rel ativel y sailvasees, sindasligiocehieen ofibereetifg @hdrgaioneyf haurly-defi N DN o
preferably ten changes, nore preferably no nore

: %ﬁ%re are Fo nore than [ ror
than five, TABTES, Frofe VaIUS Hsues MaYt bea Ampleyed usiag cthe ottirgle TRARWbihdinginy
t echni qoe tQ i j i O icall ctive 30 proteins
whi ch subs m te?gﬁ%ggg |P(r6 idpﬂgﬂgﬁ? E%EL Ls%éﬁ tPI rnéé;c Q%Pf(;étsgnﬁgr,% Ry H%E%é’{f’é t‘fg't éﬁtﬁ i que
is the usdagbrednetaht 1988 nut agenesi s techni ques on the DNA encoding the

protein, resulti ng in a few nodifications. The proteins expressed by such
cl ones can t hen 3§eV4ss 4@ MERPar% hesabpve nRtesoGuions synthasicr TRAFibinding probéimike o

TRAF pr ot ei f1&asY d ul ate - TRAF pr. ip-.(e.9. TRAF2)
activity i rslétﬁngduls_a??co%g?aét Qbr{f agflﬁp ﬁel:'llarﬁlt(:g PEEars lﬂfgfﬁé‘gﬂéé@gg pﬁ‘ﬂff*‘@ﬂ%&ﬁove.
" Conser vat iITRAFZbiadige proteins | snols as, FoABGAPINNIICY) aulbedr BOaRRrENRREMTE he)
change thge?lct'vity of the protein and are usually the first to be

screendd a 3 b dediled herpig bebpve spnceraet the prepasitiontafabitly arabensg Fagrhents
si ze, charggg ériﬁﬂ@éigurati on of the protein and thus would not be
expected to change the biological properties thereof. Conservative

substitutions o pe¥beftidadompropsift"ehiiantiflh) BSPespBndR®! AP THIGH Ginfind! pro{eﬁ?‘St
one am no ackﬂ residue_in the pol ypeptide 'has been conservatively-replaced
by a diffEFENES Bei erly dBAF-bindims protsut butirdsooprdypept e atprytearsethamate anlogs

accordanc eomtﬂlﬁding protein.

20 Analogs that substantially correspond to TRAF-binding protein are those
polypeptides in which one or more amino acid of the TRAF-binding protein's amino acid
sequence has been replaced with another amino acid, deleted and/or inserted, provided that
the resulting protein exhibits substantially the same or higher biological activity as the
TRAF-binding protein to which it corresponds.

25 In order to substantially correspond to TRAF-binding protein, the changes in the
sequence of TRAF-binding proteins, such as isoforms are generally relatively minor.
Although the number of changes may be more than ten, preferably there are no more than
ten changes, more preferably no more than five, and most preferably no more than three
such changes. While any technique can be used to find potentially biologically active

30 proteins which substantially correspond to TRAF-binding proteins, one such technique s
the use of conventional mutagenesis techniques on the DNA encoding the protein, resulting

in a few modifications. The proteins expressed by such clones can then be screened for



10 following list as presented in Table I A which substitutions may be
determ ned by routine experinentation to provide nodified structural and

functional properties of a synthesized polypeptide nolecule while
mai nt ai ni ngpt he biological activity characteristic of TRAF- bi Bd JigN 2004

protein. 15 20 25 30 2 JUN 200% 5 10 15 2Q 25 Table I'A 23 O gi nal

G o e s OrNiAd, "5%*9@?@"@’“5“2% bl YT TRAE praif

Leu |1 e; Vale.g. TRHE2Pagivilymn ﬁodulatlolhfbiediaﬁbln Eﬁﬁwllrht&acelllﬁﬁhepdma)}s%té@/d'bove Ser

Thr Thr Ser "Conservative" changes are those changes which would not be expected to change

the activity of the protein and are usually the first to be screened as these would not be

5  expected to substantially change the size, charge or configuration of the protein and thus
would not be expected to change the biological properties thereof

Conservative substitutions of TRAF-binding proteins include an analog wherein at

least one amino acid residue in the polypeptide has been conservatively replaced by a

different amino acid. Such substitutions preferably are made in accordance with the

10 following list as presented in Table A, 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 characteristic of TRAF-

binding protein.

15

20

25

30



Trp Tyr Tyr Trp;Phe Val Ile;Leu Alternatively, another group of
substitutions of TRAF-binding protein are those in which at |east one

am no acid residue in the pol ypeptide has been renoved and a di f‘_gjbent
residue inserted in its place according to the fol |l owing Tabl e @ 4JUNHa04
types of substitutions 30 which nay be mage in the pol ypeptide may be based
on analysis of the fregpgcjes of am no acid changes between a honol ogous
protein of different species, such as those presented in Table 1-2 of
Schulz et at., GE., Principles of Protein Structure Springer .2 2 Jul 2004

24 Verlag, New York, Ny, 1798, and Figs. 3-9 of Creighton, T.E , Proteins:
Structure and Mol ecul ar lties, WH. Exemplay & Co., San Francisco, CA

1983. Based on such an a i.s, alternatjive.conservative substitutions
are defined herein as exc%ﬁ%@g within oneé—ﬂ’éfﬁ\% followi ng five groups: 5

TABLE IB 1. Small aliphatic, nonpolar or slightly polar residues: Ala, Ser,
Thr (Pro, Avy); 102. Pol ar negatively charged residues and their am des:
Asp, Asn, Au, Gn; 3.Pol ala positively ch@lyfed residues: His, Arg, Lys; 4.
Large aliphatic nonpolar rgsidues: 15 Met, Leu, Ile, Val (Cys); and 5.
Large aromatic residues: 3 Tyr, Trp. THeSt hree amino acid residues in
parent heses above have speginal roles in prgphgpe architecture. Ay is the
only residue |lacking any side chain and thus I nparts flexibility to 20 the
chain. This however tends &9 pronote the f@mati on of secondary structure
ot her tpan a-helical. Pr because of its, unusual geonetry, tightly
constrains the chain and Séﬁerally t ends X5 pronote 13-turn-1like
structures, although in s@® cases Cys caryhe capable of participating in
di sul fide bond formation which is inportant in protein folding. Note that

Schul z el al., supra, wouldunerge G oups Jsand 2, above. Note al so that
Tyr, because of Gly Ala:Pro
His Asn;Gin
15 Ile Leu;Val
Leu Ile;Val
Lys Arg.GlIn;Glu
Met Leu;Tyr:Ile
Phe Met;Leu;Tyr
20 Ser Thr
Thr Ser
Trp Tyr
Tyr Trp;Phe
Val Ile;Leu
25

Alternatively, another group of substitutions of TRAF -binding protein are those in
which at least one amino acid residue in the polypeptide has been removed and a different
residue inserted in its place according to the following Table IB. The types of substitutions

30 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., GE.. Principles of Protein Structure Springer-



25 its hydrogen bonding potential, has significant kinship wth Ser, and
Thr, etc. Conservative amno acid substitutions according to the present
invention, e.g., as presented above, are known in the art and woul d be
expected to maintain biological and structural properties of RreJUN 2004

pol ypeptide after am no acid substitutic;r'}.4 Most del eti ons and

o oduce T g e 50 cranoed: 1o RSl 3l o i BT En P i St and

produce radic 30 changes’in the ¢

pol ypept i d¥laleiubr \Hrepertieh aWaLtleémin 85C0) San¥8ided. €A MAONE] e 'ogﬁkltflg
manner to define both changes in secondary structure, e.g. a f & 25
hel i x or 1314y§isealtergativironsaryatyrsupstitutionbiars defined herpirt asvétchanges gvithiboRei ng
to TRAF p i lor nmedi ation of TRAF proteins' effect on cell death.
Exanpl es o§p%§£@3%@?g§985"%ﬁ$no acid substitutions in proteins which can be
used fsor obtaining anal ogs of TRAF-bi nding proteins for use in the present
i nvention include any 5 known nethod steps, such as presented in U S
patent RE 33, 653, 4,959, 314, 4,588, 583ABIdE B3 737,462, to Mark et al.,
5,116,943 to Koths et al., 4,965,195 to Nanen et al.; 4,879,111 to Chong
et al.; and 5,017,691 to Lee et al.; and |ysine substituted proteins

din US. / : . . )L, Besi i
Clbstituti ons di scuased abauh A el wonpaHndr Selly poialfGs, ARG Bhe 1o

activity of TRAF-bi n(RmgGhnptein, either conservative substitutions or |ess
conseryative and nnrg ran 0F1changes, which | ead to an increase in

bi ol ogi'cal activity of thelaBhRegaiyelygthanardresivasiang theivawiides; Asp.eAimtG@nded
to be within the scogg-of the invention. Wien the exact effect of the
substitution or deletion is to be confirmed, one skilled in the art will

appreci ate that. the3.effeBblanfpobiticelsbsigkd pisidaRé:s) . del etion(s), etc., wll
be 15 evaluated by routine binding and cell death assays. Screening using
such a standard testHisg i nvol ve undue experinentation. At the

6t
genetic |l evel, these; anal . ener al.| repared by site-directed
nut agenesi s of nuclé%tidegg%ﬁ%@ﬁggbﬂﬂn‘H@ﬁ&&ﬂﬁ’%he TRAF- bi ndi ng protein
t herelly produci ng DNALQmﬁpﬂaﬂgﬂtbﬁggaﬁiog, and thereafter synthesizing the
DNA and expressing 20 the polypeptide in reconbinant cell culture. The

anal ogs typical |y exhi bi tLarse aamticaesidiascPleaded Tpal i t ati ve bi ol ogi cal
activity as the naturally occurring protein, Ausubel et aL, Current
Protocol s in Ml ecular Biology, Geene Publications and WI ey

A Labor at ory Mncal - oT o1 et bBr T aBe ey s, e L Fote M ohe "o
NY, 1989. arElitegtuisar @iy isrthefonly refdire bickit rapy pidet @iaim aml thas dnpancBedisifigwot h,
or an,@l t YN3%inY ©This however tends to promote the formation of secondary structure other than
o-helical. Pro, because of its unusual geometry, tightly constrains the chain and generally
tends to promote f-turn-like structures, although in some cases Cys can be capable of
participating in disuifide bond formation which is important in protein folding. Note that
Schulz et al,, supra, would merge Groups 1 and 2, above. Note also that Tyr, because of
25 its hydrogen bonding potential, has significant kinship with Ser, and Thr, etc.

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
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

30 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-



nucl eoti de sequence encodi ng the sane pol ypeptide but differing fromthe
nat ural sequence due to changes permtted by the known degeneracy of the
genetic code, can be achieved by site-specific nmutagenesis of DNA that
encodes an earlier prepared analog or a native version of a2IRABNHI0NCI ng
protein. Site-specific nutagenesis allows the production of 30 anal ogs

t hrough th 0 cific pligopucl eot e . sequences that encode the DNA
sequence o elﬁg)rdéglﬁ?eg’d aﬁu{”ﬁﬁ i ?J%FH%%‘IHI qﬁ%"’&“‘ uf§VitYe §t2-nbiwdee tof TRAE
adj acent npekten ifligsn médatidi SVITIEF ?rd%ihgreerge%@%gﬂp@egﬂ{ sufficient size and

sequence conplexity to forma stable 22 J dupl ex on both sides
of the del et onExanples of posiungont obasineextid Mppiimaibhyin propins®hickicadb®uted 20
to 25 nuclgatides in lLength | referred, with about 5 to 10 conpl enenti ng
nucl eot i de%’Q °§%‘%%%FP%?S§2°W%§'"§@&%H@@SH@T Wif 18/tRepresent [nyepiarsinglnde ardye
techni gue owr hRrkReGEds t IS 1 I [ :
exenplified by publi catésbﬁlé(:hgigclﬂ’g%&zdélﬂr{;n\e%tené:k.rﬁ,)g\%6wi’gsglg%{‘ (41% 8,5 t he
di scl osur eangf 4RV 862, & Markrquaslatser 6i@13eic Kiyhs ef a1,en065, 195 1o Nim&Eet al.:

appreci ate he site-specific nutagenesis technique typically enploys a
phage vect‘g?7é'll1§} t%ﬁﬁ@ﬂﬂg strelb@nt 06/ to Lee ehddd antdystsupibetitatadaprdteihs

form Typi 48 S f i i of irected nutagenesis include vectors
such as ttheha'él\‘;'[rLl:%e pﬁggg, p#grﬁ Nﬂé)?aér?ﬁggﬁe(gga iegEﬁOSed by Messing et al., Third

A evel and - SynpaBesides aonbé&rostbDdubeitli8ens] Gis@idse dRBISVEON AR twddM noEdichiBE arflty
Walton, Elsevier, Ansterdam (1981), the disclosure of whichis

i ncor pdr at VAN ACUKjty, af dRAIThindmp cprotehagither aranserwatiliel yubatiaibadloe less
comrer ci al t.hai se |s ner al | | known to those skilled in the
SOTTOAS oy olserelfic! A hotdiind g BERERS e Tt e SBR Mibreoe o Bielaicah st aiotge

origin of thepidestdfaRANSiddteSirorkins, arl¥BhtBndedEBAEWithin thh23: IE]H% be
enpl oyed to obtain single-st ro?nded bNA _11%el n generarll, ???%’_%ﬁ@gg’%’g '
nut agenesi s i n Whenthesayaet effaceof tha sibstipeidnovmdsletion if to b¢ cordhitnad Nomegskéled

i ngl e-str hat. i des within its. DNA
That enconalt artoBHL flprklile (50 W Reck'orAhe shbS iRk So Clshosl e BEbPPng
the dasir edaloatedb9ttoutiRIURARE dnd dRNl UMM NNt §Gbbcd Li¥in ?élé@U{iM 9{5@&:{%& Lest

DNA/ ol i gonucl eotide synthesis. This prinmer iIs then anne
si ngl e- st gAY} ipyalveirducaypenmoentasiont aj ning vector, and 20 subjected to

DNA- pol yneri zi nzymes.such as E. soli polynmerase | Klenow fragnent, to
conpl ete the s;?%t ﬁléesiésﬁn‘atf’c ﬂﬁ‘éel'nzlieé?i WE%aﬂ%@%’FrFﬁhcﬂreWﬁ%, by sigtdireetgd
sequence aiiflagenesis DFCAMECHEEARN tReangat | ped ratad b e, A

het er odupl ex gv_ectlsz)r IS theln uéeé toﬁ%rgrgcs? 0 mﬂgeppr oprplg?lggc@latez?‘ tshﬁréeﬁyas
E. coli Jpigirceg DNA envddingdhe snados ané ltheresftbr tshathesizing khedONAe S Bipaasihg

vect ons b ri& the nutated sequence arrangement. 25 After such a clone is

sel ected, ThB gﬂ?"éﬁ&d“fﬁﬁ@%‘f‘ﬂgl?‘?@ MY nl isetfuomsctymegipaxhibit the same or
increased qualitative biological activity as the naturally occurring protein, Ausubel et af.,
Current Protocols in Molecular Biology, Greene Publications and Wiley Interscience, New
York, NY, 1987-1995; Sambrook ef al., Molecular Cloning: A Laboratory Manual, Cold
Spring Harbor Laboratory, Cold Spring Harbor, NY, 1989,

25 Preparation of a TRAF-binding protem in accordance herewith, or an alternative
nucleotide sequence encoding the same polypeptide but differing from the natural sequernce
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 a native
version of a TRAF-binding protein. Site-specific mutagenesis allows the production of

30 analogs through the use of specific oligonucieotide 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



renoved and placed in an appropriate vector, generally a transfer or
expression vector of the type that may be enployed for transfection of an
appropriate host. Accordingly, gene or nucleic acid encoding for a
TRAF-bi nding protein can also be detected, obtained and/or n@ipfJuad2ngi n
vitro, in situ and/or in vivo, by the use of known 30 DNA or RNA

lificatj ' L SUC PCR and®' .chenical. ol i. | eot i d _
aynthest <. Jpek i PBUEUAS: oRHE deifor WRCE ity e veearde THHCHMD BRDPE sbout
speci fi c DRAto 26queloasesdiy 161%@%:% RefeERA RRh%BBIRS € fléacBHa_féﬂgemiE%‘ hlg%léoﬁgi% ' on

can be used as a 2 2 JUN 200 7 replacenent for clonin
required i 8" £aghsidecatheotequiarcenbeingiatterdi d Irs @eneralc ahe téchnigquel &t dite-spadifiy

out PCR, pLihers ar.e desi gned ich are conplenmentary to the sequence of
"t er oot . HFEEeRS /o KoOPRan Mo e Bem b e ) R oD By AN f .
Becauses pr Ders1g | r:L € rt_pf the gene,
condi ti ogs can éepgﬁe%?égggﬁgﬁgﬂﬁtg?“@yﬁlgsﬂn’{g?@}?&%e@ﬁ&gﬁ Irgﬁ\’e‘ﬂ‘f:%rygbase

pairing can be #lval deegprodinodd, the sitd-Syecidic mhﬁgﬁmesimtédmkﬁl@%biéﬁgi éﬁgﬁ%}%a{'
|l ead to th@@s nthesia}of a mut ageni zed product resulting in the  generation
of a pepti i YT e A reyipey in b8th . ginglesirerdedi prd deublmstrandedefirs:) . Typial

al so, e.g. Al : 1] 6. Al so coupling coppl ntary DNA
(cDNA) syn‘{eﬁtesi zgp%ls i’lnnaﬁéjfa{ergcet%@l{t%%eﬁg%sr i"bc{h'é&s)e‘,'ecaﬁ’rgﬁu 5 *Wﬁﬁh% deed

as the st amninply, mnidiciostd bpMdsbing Sy 6I.NERIrG CILRIML SMpR¥SA %MA&’J»%@HH%@ n
of a prol aCta’Jﬁ receptor_w thout cloning. Furthernore, PCR priners can be

desi gn¥d B9 Resrogiay O MévEdisast A Walton, Elseder, dymsterdamr(1980)1 theedisciasatre 66

term nati : of .t he gene segnent to he anp)ified. . This
ol acement - opeR B3R Bbra IR Dy Rpret ot ST G R BN A R e bl s Proskabne
sequence aall| thes useris generaie §rdll Mkfova 6O hdre skIRRF-iRi Meiang AH{e?ﬁa‘%iivE‘laP a8mid

e

fragnent thereof to be 15 custom desi ﬁned for ligation other sequences
and/ or cl ofFi9ES $hatecontain & singlesstrapdsRl phageottign of réplidationr (Veipd f it athfash of

RNA and/ or e, wel n in the art and can be. u according to the
present i nb:/gnt f’%%géuﬁf%%%@ [ﬁér,\?@)ueee"églﬁ}éﬁqt 4p F‘Bﬁl,%'s‘trﬁﬁgﬁﬁﬁgﬁ't he teaching and
gui danse pr esermhagbnbel, Sife-diKeRWmIBEARYS iRfactNhake %t@ﬁ%@?ﬁ@& 19 st
i nclude, but are not limted to pol ynerase chain reaction ( and’ reiat ed
20 anpl i f icbkinas apinglesisanded sieetor ehdt, includds. \ithip dtsesetjuddas 2 BINBSskqhéie that

4,683,202, 4 15 4 965,188, to I1is et al.; 4,795,699 and 4, 921, 794
to Tabor &F°% eg?h%,reiél‘?f‘bgglyf’??qdﬁni‘%‘? ohgonpsleonde primenpearing the dgsired mutated 310

to Innis; sequefife SBhrdrarad SyRASIRN hon A3 Fanthets almi
4,994,370 to Si | oo Prigan Gl SRRRIsEl B Aomadia BRI chele %ﬁﬁs’ﬁgoh > and
| nni s et &fmer éxithep R@RaIBY otitc tessingle-Quiuthed tofdi-hademiccofiing abéteALhdand
RNA n%ji at %d %5 Mi C@t I oan. whi ch uses anti-sense RNA to the target
sequefce Sbiec ?%ﬁ)BB sPPRyerging eazymes such as L. coli polymerase I Klenow fragment, to
complete the synthesis of the mutation-bearing strand. Thus, a mutated sequence and the
second strand bears the desired mutation. This heteroduplex vector is then used to
transform appropriate cells, such as E. coli IM101 cells, and clones are selected that
include recombinant vectors bearing the mutated sequence arrangement.
25 After such a clone is selected, the mutated TRAF-binding protein 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. B
Accordingly, gene or nucleic acid encoding for 2 TRAF-binding protein can also be
detected, obtained and/or modified, in vitro, in situ and/or in vivo, by the use of known
30 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



stranded DNA synthesis (U S. patent No. 5,130,238 to Malek et al., with the
tradenane NASBA); and i mmuno- PCR whi ch conbi nes the use of DNA
amplification with anti body |abeling (Ruzicka et al., Science 260: 487
(1993); Sano et al., Science 258:120 (1992); Sano el al., Bi o@cJUN qiés
9:1378 (1991)), the entire contents of whjch patents and 30 reference are
entirely irepbacpoest £6 deiigd: wiloar B @G ERGE is L R f.ashion
bi ol ogically active fragnlggnt s of TRAF-bi ndl? ngng‘?ge?g?hg&%?@fjﬁg attawgssegu%‘fce'any
of the TRAHDOER ¢R5HPWLRG Rsprimers lareadesighed whichrapé eomplelfkntafy fotte geqedddN
2004 28 iéf?"i%#%) gaﬁ .rl%]e repared as eH%t ed above with respect to the
anal ogs of = TRAF-Di Y UMY Bt SR Seneggied by aEtomaterh DAt systhenRaBepiusel primers
proteins aga B@&nelits hybREidd By bl pdFAF the RiRALOGProtein capabjlity. and
whi ch can nedi at eﬁgt he bi ol 0gi cgﬁ @ggl Vi t)'t/heo?én‘\th\%%btﬁ)Od’tseﬁaﬂé’e % "’tf’tﬂ‘é that
prot ei Hs aBsBElches dn widnipldRATanyr bisei perigh 1086 tey tdérateqdi raahpllftatidiC o0 tdkdea! V.
5 TRAF- bi ndjﬁ%(@r‘?tei.n fragments can be prepared which have a
domi nant - TEYRPIPEL SPSIgNS Guhisad fe- e syathesss ef f auwtagenizedt pddad aeeritvigt in the
respect ta:ehBBtidR3F QIS ot e hoted _.that these fragnents represent
a speci al Zi:l ass of t%gptédnetawgggy%% r?%eg ’?Sr{\'i%‘nflﬁeo Fecﬁ"&r@?%‘*f@%g ée&raésodéﬂi-ned
portions chusiBAFsigradChgl@r dlis, bg cdeplingednipiarenkire DA (DRAF-L AN NG, o
protein seﬁ%ence ge.%, from.t hat g‘? \gny oprlle of the T&F%ﬁgﬁﬁgﬁg%mg
prot ei ns, TEYREPF Hanscripiase wathPER| RNANRar hsrused os theostarting ynateriat for shecynphesisi on
or fragmenyrih@diinGer : e-nof ed desjred activities. Such
fragnent may be, e?gm,(r (ggnb%%tg f%g?o\f |tlﬁ1'r%c§Pf°§,w'3’é’PF #9PP%es may be prepared by
standard nodi f iEathennsrep PORNSrifEd &8 beURSizn@f tPHEoDo L D AC4;
resi dues of the TRAF -binding protein, itfs;nanal oggﬁofﬁ?pg‘gﬁr’g}rﬁ@f& %&S 15){/
conj ugat i GRS HeatHEs srefFapierminatomeedons af thetend anfthegrene sedmeag ie b amplified.
anot her 1gy e an..anti body, enz , receptor, etc., as are well
known in thgED gl(r'at&%”l&,&c%fgrreaﬁ"ﬁtd?gl,Sltesd%r%a{ |a5g§’ € Ggélif praplified gepeeequence
deri vati vaeHowdifeh g8y sendii £ RAERhd TRAF-4:h&ns topal i ogcur
as side chains on the residues or 5t he N- Iornttﬂt?‘gltre{rﬁ ﬁ’gf‘ ﬂ%ﬁgéwﬁc&h}’f’eéﬁs
known !? n £Rgomdesigapdifarligationpibdestqiencehend/ovdoding SitesDE vect@si ves may have
chem cal noieti such..as carbphydrate or phosphate residues, provided such
a fraction has af‘%é’tl&eéﬁlég%‘? Sh%%?é‘?“%ﬁ?tlﬂ“o‘@fl Q&IA ard/p PNA aee welhknoivmdi ng
prot ei ns. theadrt eXREI Bs udA dSHANES tHBYrdsttitAGHid) ' tehs. of Lhe

l'}é, ér s&ﬁ |M%ﬁtlé‘1|1bk»}?ﬂ%é n %e\ﬁ]?rﬁn%{?m a or

car boxyl n’groups, am des of the carboxyl groups by reaction

with prinBisgdom thedeardingyaminguidance Nresantgll herin. v Kinbwasméethods SEDRA HORSIAOUPS
.of the amarﬂBl'ifc:Cit'd r'ecj‘:{fgeg%s for rreg_vvith acyl noieties (e.g., alkanoyl or
car bocycl PEPAT 8P §p JPub Areciof dippitegcto; ¢rase gfairt reastion (R andgretatpd 25

(Tor examuhglifiddibn Hros@sd (R, I COM!! pdiER! RYES) 689M188 9 4Us5 B0 % 808YsE! | -
4,965,188, to Mullis ef al.; 4,795,699 and 4,921,794 to Tabor ef al.; 5,142,033 to Innis:

5,122,464 to Wilson et al.; 5,091,310 to Innis; 5,066,584 to Gyllensten et a/.; 4,889,818 to
Gelfand et al.; 4,994,370 to Silver et al.; 4,766,067 to Biswas; 4,656,134 to Ringold; and
Innis et al., eds., PCR Protocols: A Guide to Method and Applications) and RNA mediated
25  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 ez al., with the tradename
NASBA); and immuno-PCR which combines the use of DNA amplification with antibody
labeling (Ruzicka et al., Science 260:487 (1993); Sano ef al., Science 258:120 (1992),
Sano et al., Biotechniques 9:1378 (1991)), the entire contents of which patents and

30 reference are entirely incorporated herein by reference.
In an analogous fashion, biologically active fragments of TRAF-binding proteins

(e.g. those of any of the TRAF2-binding proteins, such as, for example NIK) or its



The term "derivatives" is intended to include only those derivatives that
do not change one am no acid to another of the twenty comonly occurring
natural am no acids. A TRAF-binding protein is a protein or polypeptide,

i.e. a sequence of amino acid residues. A polypeptide consiQ®i JigN @bsa

| ar ger sequence which includes the entireg_sequence 30 of a TRAF-bi ndi ng

el ndet wen ) R oo Bl B4 Bbblt CBieh BisPa p el e o8 TRd-bndine o

not af f ect ptdteins.b&sitablafidgmente lof AR EinGinkeSirbesdnsClre tiGe VYA | Rap. | f
t hey eitheﬁi retain or increase the 1 2 JU 852004 29re #l;)t%gl og?gtéﬁtggglfl% vity of

TRAP- bi ndi RIReRTaTEN 63pabHity Bed whish\cen medlidte aheebialapiaat activitgrof TROAY peftkinge

havi ng t he pi 09 . i Vi of , TRAE-Dbi ndi.ng protein. Thus, for exanple,
the pr esent illhé\?e It%i’f‘%rrlf'a|(‘i§ss‘°|cl {eénm}a NRICHRIRS (9irgsthh oprindiggctly. oficcordingly,

TRAF- bi ©idi TBAR-bihéing pit ' j : i des, 5 ment i oned
above, it sﬁgﬂd be?up:gfaeﬁhs?%%gé%t?]g?h '?) %eﬁg%%%%hl‘%ﬁg%el goqoﬁ‘a“ﬁ%'ﬁ%{{ﬁ@r@ bf

t he i nvent A¢AInaRtepesifivepetace an soteti abbvermythbiesgkcamsl the 8o @ "RAUbAH el fifted
activity %Etﬁ.n%(eFRAF [E)trotei n intracellularly. Particular exanples are the
0 ‘?ﬁ’b”g

TRAF2- bi ndi nig pr ot 8P HEIES RERTEIC 2 APSHA Glass af tie analoizaoé thehigvarar2nasayncheat ed

intracel | uzirardeﬁi,fgj’nﬁd&'ags 8ETR )4.!FL . i bove pally as

concerns TRAF2's i nvoll venment na{?dﬁgégfﬁwgafg T%ﬁ@’ﬁ%‘g"ﬂa}&m@tﬂ’hr,

fol | owi ng $eAvencat(egadrimithdset wepond BARR FRAFYMiddns Isfctfhs, [iCexahid PO
j "all e

receptpr f Ig.and/ or Behei r aisoci_at ed adaptor proteins as detal ove
and  bel ow. ACL PR EPHITEskeark uchporig or fragwent diaviae gy of theciboseinstedhizsiNd}

protei n angtiities g@éﬂﬁ@n@};@ma 9%, '%rg%gg@ées, etc. (see Exanples) which

appears to bind TRAF2 very speciftrcal and to have a direct action in

i nduci ng NF- KB 3iotilasty,tderivatitds m@rb:emﬁpdﬁbd(bjr Sandad AedificARASbE 4R side groups

anal ogs/ muteei ns bl ocking this activity. Al the above nentione

modi i cat i BIPSERF BT 2D 4 rsidyes ofiiei TRARbinsingpprotiniets anatugy opfiagmemed
the abili tgy I L ns .or pol ypeptides or their anal ogs and
derivatives %é&gg?&%gﬁﬁ%‘g a% |'§§1§1{"g[ ﬁfgt%ngtgcﬂl&%ﬁf,fg BFRE S ol Pe AR REST
TRAF2.15Al Imalemlereog eiansamivddpolenpont | 4esptof, the LOVEBt oM uwH & URe Oft

their capability to 20 bind to TRAF2, are considered as nediators or
nodul at or CGP“%'FS&‘FZ@

Jrgtives e usad heraim covepaiddrivaiives which oify bb @répavealfrbo@n
have a rolg, i o npl the signaling progess in which_the binding of
TRAF2 | | gggedﬁ{ﬁgt‘%%é@?&%ﬁa‘ﬁﬁc? ;?ﬁ%ﬁc?ﬁ%’i&aenc*ﬁgtsao'u -T65idpescRipthg - pEE-temming75
TNF 1 ecepanps, bsmeisl kndsmiifeneoir) and hRARALAESARL i RHARLC DBALEL R0k e

herei n above,, leads to activation of the transcription fa
Parti cul afhsmic#irapietes sugh ias carbohydirate Wt h@phated-esidpsal proatdebiistictps Getidh has

encoded byheGL0R%: Jh?gh%fr blto?c?giéarl] \a(c(:atlr']«tltiy%rs] -’I‘R?Btfqgitng{nlgep?otse?nqs.ue nee
For example, derivatives may include aliphatic esters of the carboxyl groups, amides
of the carboxyl groups by reaction with ammonia or with primary or secondary amines, N-
acyl derivatives or free amino groups of the amino acid residues formed with acyl moieties
(e.g., alkanoyl or carbocyclic aroyl groups) or O-acy! derivatives of free hydroxyl group
25 (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.
A TRAF-binding 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
36 of a TRAF-binding 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



anal ysis of NIK and this clone- 10-encoded protein (originally termed NVPI)
di scl osed encoded am no acid sequences corresponding to | - Xl conserved
notifs characteristic to Ser/Thr protein kinases, thus assigning a
function to this protein. The new clones proteins, their anak g% f ment s
and derivatives have a nunber of 30 pos?%/bl e uses, for examf w‘) ey

b : NS L G B act Ui t he funct | f TRAF2 and
The recopt oeacigh Bl of TRATCRAbhY Brdil 0n Bin, Singri il el o areincet on

i s desiredpalypeptidd haing tBObiokgfal ASivit) oRTRIAFBIABiLg Protkin! d@. flbﬁE)% Q4 Y
n

applications where the. TRAF2- induced effects are desired. I's’case

t he protei RESERt IMEBUPM sdAtended totineide Rusion pgsteink ofi JReidt-binding piieteinwaitt masr,
whi ch enha t RAE2. or receptors effects, may be introduced to the
cells by %@@Rcﬁ%@égﬁpgé&ér es known per se. For exanple, as the proteins

encodeds by t he BiAnBR h&, til kinkrace a . )
5 by tdreBesHRE, It ol $B drdBrs Ry E@T%%Fézdogk f gg?ﬂﬁbslhélﬁé’

shoul d be introduced only into the cells where t
desired, aP®yaineefthenveptiai dreany ptoteinkiwhich mayfbiidariemedigtethdilatdthe activify

cells is necess One .way of _doing this is by creating a reconbi nant
el vi oo RRAT e st Rkl cxambles o R GE 2ot pipteins
foll ow ng i ANy 9 gene .ng. a ligand. that
bi nds to cepﬁahgﬁﬁﬁ%@l#ﬁo‘??ﬁ%&%ggﬁ?lﬁg@ﬁ %{}Sti’g&gxlgﬁg‘ge@ghr %i’@'"i‘]ﬂ’e’ TEME 2 .

ones such mentidved Ab&ee, kpedally s concedis THART 9iRloRewlehel iRiGET NPRECAd VAR | ¥
to sone cell s%_gCEF Iciyrrph,ocyt es_and related | eukem as) or any other |igand
that Bl nd@ R3Eeyps, dallpyingy theointeraction: betmgem TRAEDtand virigushinenibers RAF-the

such t hat ' Vi ector will be capable of binding suc
cells; and t @ﬁ%ﬁ@?ﬁg%?ﬂg aE' %@r \él?ert APRgatse “Eﬂ%tor ipﬁ?fﬁﬂfiaér‘ﬁgt&ﬂﬂtégm’e an
expr essi orbebdwt Aespeeific- sufiphe 6f bui:dnldimmr&ﬁcﬁh%ﬂ pPoteln3Ss THE MNAIRCpRkeid Rfd \s' US
15 wll target the virus specifically to the tunor cell or other receptor-

carryi ng cEFIOUs faRlogG FHaemonis.c pct liseepEsaraplay) ehinddrpreasse tu it TRARY virg
i ntroduced,,. he | s via,the virus, .and. once expressed in the cells
will res ulds egﬁgaélﬁﬂh%“ﬁﬁg%ﬁ‘{e 8 ek 2Pt pi é‘i“ﬂﬁ’rﬂg actyibg  with ¢adewg NS a

desi r e immﬂm_nsgatml@mwn@ie‘iﬁs%émhoémtie I's. Construction of such
reconbi nant aninmal virus i S by standard procedures (see for exanple,

Sanbr ook et al .All 2ige a88@)mentivoth erodifstionsi Arktiy the séapei oft the dueatiéh erovided
sequences tgf t he en&oged@?r ot gi ns in the form of oligonucleotides which
can be absB8PhBIFSHYSE ARe @RI oL the encoded perteins &r palypepiiflgs ohtheirmanalags anded

Lo inhi bi ldeh0RiviEtiicReorP6 Bild hofeadt i 2LI AA'Bnilh acihTehfendl oPTRRE T eCEP! OF

that binds it, e.g. 1n cases such as tissue mag septic shock

or graft- vs.-Hdbthe pjoeeits emd polypephidel of thd mveetidr Byl virtuebbOmkir tdaabiiftg uged
D 2SR S RRES g lablh s e S b AL sy 2ol
said molecules of the invention have a role in, for example, the signaling process in which
the binding of TRAF2 ligand to CD30, CD40, lymphotoxin beta (LT-B) receptor, p55 or
p75 TNF receptors, as well as the other receptors and adaptor proteins notéd herein above,
leads to activation of the transcription factor NF-xB. Particularly interesting is protein NIK
25 and a partial NIK protein, encoded by clone 10 of the invention; a detailed sequence
analysis of NIK and this clone-10-encoded protein (originally termed NMPI) disclosed
encoded amino acid sequences corresponding to I - XI conserved motifs characteristic to
Ser/Thr protein kinases, thus assigning a function to this protein.
The new clones proteins, their analogs, fragments and derivatives have a number of
30 possible uses, for example:
(i) They may be used to mimic or enhance NFxB activity, the function of TRAF?2

and the receptors to which they bind, in situations where an enhanced function is desired



ol i gonucl eoti des having the anti-sense codi ng sequence for the proteins of
the invention, which would effectively block the translation of nRNAs

encodi ng the proteins and thereby block their expression and |lead to the
inhibition of the undesired effect. Alternatively, other ol i@pryuy gmii des

may be used; oligonucleotides that preser Oed their ability to bind to 3(}

TRAF2 in aueiys ihhdti-tuic ok 6L i tLh 1 bi'ndi,ng.of other nolecules to this
prot ein, vvhiul e iat tlheﬁiggﬁi%ﬁﬁl% Egm.glgforﬁeamg{c HQTy Vers e i 6RAGR- induced

nodul at i on effctstars dasitedc lih ehis Idasd g FrbRER ofGhas | Shi; i ¢ ol ecul es
can di srupt, t.he. int eéi,act i on of TRAF;F With | tsllﬁ%ﬁéd&ﬁ%'fggﬁr‘é&?& g’ég{?ms'ﬂm 4

31 t her ef SFTYRIVERGVBiEh eabanse ths ERAKR abirecepforabifibdts mhaybecihiro@iced 1B dhat@d by

TRAF2, sucly sgsiaNG Lvation far exanple. Such oligonucleotides may be
i ntroduced Tnto the@gﬁés %Esqw ber g \FEamBleoahihg pretens eneoded byahe BNA he

second $equleneeof dfer inechtiin 4rbentYdcelfa LS t L,i.gonucl eoti de, sequence. 5
Anot her possibility is to use anti bo?jiggm%S%éFﬁlg ngPtr?(ﬁ(fe OGNt thr cellp e

i nvention P&ere thﬁiTﬁ’rﬁFQ pid¢at i desired; el dystenar fos isgetifld iRGodsdtion Yhes?( gPotQHQH?&‘ '
way of '”hﬂg'éeilp l;he undesi r ed efféigct IS, by the recently devel ope
ri bozyme appr oac%. eﬁF%S?yﬁ%‘f WaYeoldaing this is brncat ecetembitdrataning ¢irhii eal ly
cl eave RNAsne dBHDOZ\FERS VR ' d cleave rget RNAs of choice,
e.g. the nRI\TAs encoding |0 {'ﬁ% %Pg%egﬁ\gﬁo?ft ?’ﬁlechi ﬁ\?eﬁ’ﬁ]% 18 $He heenes oriines
woul d haveltfodeepderthe gepecintoding ar ligimd tHaRWhdaf 1ot BEl RGGLE] ﬁ%@%\cj\ég\% dybe
capabl g, of ,g?%sgé ti ng t@erewi th (conpl enent ar bi nding) follo T ii? y
cl eavage of H{H& rrgeﬁl&,’ PSR- NS ischaastbie IR HIYD virosngb B2 ptovsis Wwhich binke

[ i ' I d, ex [ bei
dependont upon TR meas (CDF Lrierl sRERIRETRrTRY @ g etmee detnd the
i ntroduce Yindsospgeibisallynoocelinearcyihg @ rofepidy GRIAR TRAT?, LIATEGAS F%éiopng‘nt ne
TRAF2 bi nd‘;@g vprot Wﬁ% an%) sujtabl e vector may be used, e.g. p asmgr
ani mal vi ris® (FELF S Ph&sPabla-oidhading sush cellss and dhd gene waeatifthetpibteing BF PRS €
(see al sAngdntiod I I rus has, . as. second sequence, a cDNA
encodi ng the rl?bg%!%ée eéﬁ%‘%ggtﬁc]) ce@ﬁ%’f@‘é -biniag prote(y enhe sustase @6 thet irus

concerli ngvillitargeytie s/irme ap&inalieto &e-tumod 882+ 2 GKirbIAR) £ 120, (111)
They may b .%Is d to isolate, ige%t i_ef ;mgnd cﬂ)ﬁﬂg@gE‘nﬁgﬂogr%h}n#sceahﬁogﬂwﬁ&e
capabl e of™ i RGtaRs encerinseseguenceshwill oy itretoced inseotheadlli Rial A€ virus, and

i ntracel | Yhad esi ¥ ragess, that .are downstream of TRAF2. For exanpl e,
t he DNA s?queﬁgﬂgg&gﬁclggpgg&ﬁ%é” 'lbtr%sf‘lbi'ﬁsena?“cteﬁ’ém phitentacertorney TRAKR effeétn

t he yeast ldaadimghydord desiyst emmiufoWhingrd e e ins will _be _used as
"bait" to_isolate, c]one and i dent | f)t/ér?r%ﬁnéaggﬂmﬁ'g?g %élﬁ%n%s,%nwl?q kﬂfaﬂcgs
other 25 SEQIPHABE apmpl eijass)is dycsiatidagd prasedices (wei examplei BambRdkhg gl ones

r ot eh@s. t ibility is to
p hi1S. 1b4b)y! ﬂﬁoﬁﬁpﬁosmblhty 15 to introduce the sequences of the encoded proteins in the form

of oligonucleotides which can be absorbed by the cells and expressed therein.

(ii) They may be used to inhibit the NFxB activity, the effects of TRAF2 or of the
receptor that binds it, e.g. in cases such as tissue damage as in AIDS, septic shock or grafi-
vs.-host rejection, in which it is desired to block the induced intracellular signaling. In this

25 situation it is possible, for example, to introduce into the cells, by standard procedures,
oligonucleotides having the anti-sense coding sequence for the proteins of the invention,
which would effectively block the translation of mRNAs encoding the proteins and thereby
block their expression and lead to the inhibition of the undesired effect. Alternatively, other
oligonucleotides may be used; oligonucleotides that preserved their ability to bind to
30  TRAF2 in a way that interfers 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,



way, it may al so be determ ned whether the proteins of the present
invention can bind to other cellular proteins, e.g. other receptors of the
TNF/ NGF superfam |y of receptors. (iv) The encoded proteins, .their anal ogs,
fragments or derivatives may al so be used to isolate, identi&2JHNGR0N one
ot her proteins of the sane class i.e. thos,g binding to TRAF2 30 or to
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proteins related to TRAF2 or other proteins or factors invo
i ntracel | ul §bit Geiamtrgelhgproignaling netivityi s appl i cation, the proteins, their

anal ogs, fragnen r. derivatiyves.of the esent _invention, may be
i ndi vi dual Iy att éﬁeﬁ%&"ﬁ‘c‘?’ ary| ﬂﬁ’&??‘bé‘_t‘f}goﬂ’ét siply effet rip dystharrecentlystevelopeight
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of 10 being_involved in the intracellul"ar signaling proc

af finity chR&wayser apnpe eppiocereiiteclesuatanieh BNAY ot o, 0. MHRGRIRNAs Wdathg
bind tot heth%rgll géins t@eei.r apal ogs, fragments or derivatives of the
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e P ho CuamRIA R hanALRaR ald ABIRNDS ARaPLE (RelatBRs dherblifh (sihipiBgenty ™

al so be used as inmunogens (antigens) to produce sp Jpiegentagy
thereto. Theisdinghfalloweildy deayagd ebrheemRNGY résaftinigha PERRSE ortoniit fdsepinl On

of the prot(-ﬁi ns of .the.i.nvention either fromcell extracts or from

t r ansf or med & &IPSR Sf HeRigteinsgthedeel of derapased maprespinnobeiny dependsns upon the
Further, thec® &FHH i e r..di agnost i c purposes. for

i denti fying di S HcRORE S0l gﬁ"n%ﬁ#ﬁl“ﬁ'u?@t'?%%‘?% TORE inte i glls of
system in vithiobte (etgh élyosk wanyingrthe ERAE2 M@ h R Pt dt¥iRs PEnURAEBIR Vel iv P m-E%E Zised,

i nduced cel | ul g effects, Thus, 20 should such disorders be related to a
mal f unct i orfHiP AR atumelVigss Gegevrushyecsyrst that iarassualingsed foe tiis pugioss (wb
the inventi ; agf I serve, as an inp nt di.agnostic tool.
The term" adrl:dt&? lgg‘%} 4 %&gﬁ\te q?rg\é\?]lr#:‘?aﬁasec%'& VAPl aacﬁl}t“goe&f:%‘g?g Zymal

ant i bodi es sequetios Jof choicekr (For atiewdhesiodabicl thileMinpirbokts géedddhe et al
anti bodi es ?}%?21%5' bodi es that can be |abeled in sollUble or boun Por m ~as
wel | as fral(t? OrandrRiek. 1993kh as, for exanple, Fab 25 and F(ab')2 -

Llr ﬁgrﬁgﬁ)g n![ ?Sle(,‘ln 'Igi)t’fl?x%y 'r:rﬁayfbre%gg?w isc%tei, %E:x?t%/ a%cri] tc.otx)xg%¥ﬁervﬁ/{']<;tgigs %Elﬁ:h %Eriep‘%?nlal()ale of
of binding to them, e.g. other proteins involved in the intracellular signaling process that are
downstream of TRAF2. For example, the DNA sequences encoding the proteins of the
invention may be used in the yeast two-hybrid system in which the encoded proteins will be
used as "bait" to isolate, clone and identify from cDNA. or genomic DNA libraries other

25  sequences ("preys") encoding proteins which can bind to the clones 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.

(iv) The encoded proteins, their analogs, fragments or derivatives may also be used
to isolate, identify and clone other proteins of the same class ie. those binding to TRAF2

30 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



(vii) The antibodies, including fragnments of antibodies, useful in the
present invention may be used to quantitatively or qualitatively detect
the clones of the invention in a sanple, or to detect presence of cells
whi ch express the clones of the present invention. 30 This carR DUN 2004
acconpl i shed by i mmunofl uorescence technigues enploying a fluorescently

| abel ed ant febertly dowfiped systetn binployingi 66m0S Gavoent SduRNeR YRR Aioh

fl uoromatrisﬁ d?t ection. y2 2 J Uhl 2004 33 ‘%he ant i tgodit/es %oﬂPﬁ ?Igc{gwneéjnl%ys

t her eof ) usEfRIcanng (Wil &2bn1%8%venti on may be enpl oyed histol ogically, as
I n i nmunof | uor es ' mrunoel tron mcroscopy, for ipn situ detection
of the clones of&?g&pﬁé%ntappﬁq}gﬁﬁf)o tlizg ﬁﬁes FP‘EPC%ét‘EB’EC‘I“HnOfﬂHS‘? iggention, their
acconpl i shedhalwgs,r feamndntgoRdétivatifé0dits ke SREE INBBHEH i

providing the |abel ed s antibody of the pr esennt invgﬁlt:?%igm%gﬁ@ucaﬁgéjgphy to
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t he presenggodfs thethd apRatidtihLal FL S sk h Ot t he,exam ned
tissue. Usiqﬁ% tsf\e p(es@ﬁt a?%\%é&?i%ﬁ?‘“&hé@f%@%d?r(r%grpg&g T ferikaityes, efathe y
percei ve t paeseahinvesitios, deay be irelividwdly ldtabhert @ efink@l chighitegphy Welti@s and
st ai ni ng pr@%‘eﬁuregé. can be m)d'hfiﬁd in order to achieve sucﬁ In situ

det ecti on. "SUCR CHERRILC CORtapt, witp) oo crxtigptst Qicisplpted eptpteinsvenfactans syspectat | of
conpri S8s ibemYRASJINY i [ L& < Saf c s..a biological fluid, a
ti ssue ext rac'!tg , rg%hl?;hﬁg{r?%gg!t ed ¢ %ﬁ@ gﬁ%ﬁﬂaﬁs‘oﬁ“{}%ﬂﬁcﬁfﬁg‘? %FOF@EHWF es,
or cells wpretsdimey thelmber proeithat €t wiHiGshisd wih@wr&eids,mhéh%nﬂé%ﬁgﬁ fRRS of

a detect abl}/ | abel ed antibody capably of identifying the encode r ot el ns,
and det ecff AgT{A¥eS ﬁhﬁaﬂgﬁﬂ%‘gﬂémbwluadn@ﬁb@damficber@nwnqms wel | known in

the art. (viili ; [ of the inventi.on may al so. be used as
i ndi rect En_)dul ;t(gi?gkseg(?tggeaﬁa%ce}bgc?? gtginﬁ‘eihegr%?égﬁs frpgmeat tclﬁe‘?e&f"a"t"ﬁ‘éiqf the
capabi | i tyinventmediaygalke b hedd htimARabieis Aantigdng} ¢b Nrodd GibcicNSStibodies

intracellular proteins directly bind yet other intracellular protelns or
20 an iht r PEETPuT BEse dBHpRdiesomaia alse b asseshfir ahe pyiposasi of, puFificatidreoftie posteins of

nodul ati n S: r .ntracel lyular proteins or the intracellular donmains
of trans rrggtpgenlglvg{ﬁir&gt eel%hgé ,f‘%Phée‘lSP%{ﬁ%gf (ﬁ'f)m[ fransfonmsd: slnlingg producing themuced
into cell theirmnalogy b €rag@ienit@¥ortRd, IR httRdicl S8 RARQUS} 'aiaégi'l&)t'rc ﬂuﬁgp}&%? uld

al so be no%??d that the isolation, i1dentification”and characteri zat'

the 25 priradensifivng diserdeny elatedito mbgorhml fiercfioning dfubé necepryy s9teinhia wisikh
known st angl@?dfuﬁ&roeenei ng . pr ocedures., For. e lLe,.one of these screening
procedures. { he ke t® & nd? ﬁ%pyea or underactive 2- induced cellular effects. Thus,

20 should such disorders be related to a malfunctioning intracellular signaling system involving

the proteins of the invention, such antibodies would serve as an mmportant diagnostic tool.

The term "antibody" is meant to inciude polyclonal antibodies, monoclonal antibodies

(mAbs), chimeric antibodies, anti-idiotypic (anti-Id) antibodies to antibodies that can be

labeled in soluble or bound form, as well as fragments thereof, such as, for example, Fab

25 and F(ab'), _ fragments lacking the Fc fragment of intact antibody, which are capable of
binding antigen.

(vi) The antibodies, including fragments of antibodies, useful in the present

invention may be used to quantitatively or qualitatively detect the clones of the invention in

a sample, or to detect presence of cells which express the clones of the present invention.

30 This can be accomplished by immunofluorescence techniques employing a fluorescently

labeled antibody coupled with light microscopic, flow cytometric, or fluorometric

detection.



procedure which was used to identify the proteins of the invention.

Li kewi se other procedures nmay be enployed such as affinity chromatography,
DNA hybridi zation procedures, etc. as are well known in the géiz,m{qo
isolate, identify and characterize the 30 proteins of the invef# &M% o
isolate, identify and characterize additiddnal proteins, factors,

receptors, etc. MAi cAndhadiesapdpl e Bagnntsi therev) ushial jor dteepresenoinveiition may

i tion. 3 Mor. h tei f d to bind to th
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not ed above and below, to isolate, identify and characterize o

proteins, Peromplisheddyoremaningts tistelogmpldpeeimenh finimnal paent Qaridrotiliag MiohBdQs of
t he invganti o& bci?ﬁﬂci_'iﬁn gr oteins and which may represent factors invol ved
furt her”® do®EOPE0h TG Pigsent JB¥eIE0 ( 18gsushgh Spedigenr She swtibedy (@i fagmeny) fmve

signaling VA : hel r. n ul rese roteins invol ved
7o i ot Prepertity e b bR b el Bl s BREG R bod G cind Bt ns
.of the i nvbiotdgomal sempld pontihedsdyf suahy fFbaadal ¢ is BERIBN RAdderklA R QnRdUr €
(see for egg_ | e, Sagghook, et al., 1989) in 10 which suitable eukaryotic

or prokary €}gst oLdpe §l%eé bytaalsd ifs rebsiribyticappn dhe ieasmined Kasyeot Usingo the
coor df ngl oot RieRioh Thatd bOGd sy SRS SER0Y ReREhEroat e bk Nreebosts

Accordingly, the presént Tnhventio ( _ \ :
and tr #nsf bistokgicahmethed§ (such bestpit@ybécdtredf cdn ¥ RbGGBH Nordbs {oh&ﬂew §h! on.

As nentioned above, these proteins also include their biologically active
anal ogs, f’r"a‘b’ﬁé'ﬁ'c%ﬁ%!hd derivatives, and thus 15 the vectors encodi ng them

al so include ve r i | pgs and fragnments .of these, proteins, and

the transforne %s%gﬁﬁg:gﬁ&g%l%ggg%ﬁrpdwm W&%WEHY@HQ{YOW%&EWM&?S.
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nodi fication of the Prot eins or their analogs or fragrents, produce
the transf@MRBRFYHEArsleulprytes; @5 wslls minbnhaverbeah sucubetedt iastissee phlatrapetliei cal

conposjst i ti of . 20. tHg ef fects. nediated by TRAF2. The
phar naéeuﬁ? %Szg a{:%%ggeﬁagﬁs a%%?gp?qq@? Fa%?g’ga?f‘gﬁlitl 8 the, ghcoded Roteighyangne
or more ofdetduting eel @itibody b ddy kbR B RefifigldidhoRGHeHES? Of the
invention, or parts of them "subcloned into %n appropriate expression
vector, (ii) a (pidileesncaded prateing of thetitneniiow siay ialso beiused bé mldpedtGadduarast i ve
fragnents, s, «derivatives or._a i xture thereof, (iii) a reconbi nant
ani nal vi r°5§q@’le"§%%6 Pfé’ﬁb%dﬁ“ﬁ‘ﬁmﬁ j?? VAG Bffnﬁieﬁ caprhylity 9 dinding tosothee intracelivtar on,
i ts bi ol ogiréteinkywhich ioviger ih@SHBRNLS pr ARG 89810 bileLiVakl i
phar maceutical conpositions are agpdlalaed accgrbﬁgétt%h%yhgérafés[@gaéem?tgmﬁé”
treat @8 @ndntraseliandunsaib efie friaginedmbrand freteat ent, dependi ng on body wei ght
and ot her . )
For the purposes of modulating these other intracellular proteins or the intracellular
domains of transmembranal proteins, the proteins of the invention may be introduced into
cells in a number of ways as mentioned hereinabove in (ii).
It should also be noted that the isolation, identification and characterization of the
25 proteins of the invention may 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
procedures, etc. as are well known in the art, to isolate, identify and characterize the
30 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.



consi derations, as determ ned by the physician. As noted above, one of the
speci fic enbodi nents of the TRAF-binding proteins of 30 the present
invention is the TRAF2-bi nding protein NIK. Based on the findings in
accordance with the present invention that N K binds specific@2yUN20RAF2
and as such is a nedi ator/nodul ator of THRAF2 and can thus nedi at e/ nodul at e

TRAF2' s act i vi t yMoreoMer, the2prdtdihs20084 B5bind KB 8! | pralehn ANGhd'SAGEI0ES may

possible role in cell survival pathways in ways that TRAF2- functions

i ndependentth§mssives e eamlarest inen analogavsHashiqrn tt tienway & whichGhe Pidteinnf Mé5
TNF recept . FAS/ APO | _receptor -1, RIP and TRADD) it is of

i mport ance "?‘%EH%’E?% n u%ﬁuﬁs“%&éﬁo‘ﬁ?a%%‘ﬁc@ 5Plaaffh Adentiy anfbcharagterize qther

i nt er act i oproRinsdfasiore tbtc FRhich %8Rk T i Lo ncrease the
cel | cytot (r)pxi city i n_duce(c:i by “INE | tﬁavl\)/(l)eﬁf%\,g@gm es) ?‘ggﬂ?o&&?ﬁ%iogit © Npepen-

i nduct i én, bindingnhrdseins agd t Whicl RAB2 réfirésenn fanast inoolved foithérnidwstrentd it RAE2
and/ or NI K gsoec'}fdi calah%. Li kew se, faor exanple, when it is desired to

i nhi bit t h&T&REY FADTEETErES: PhATEEYM3Y hane Signalipg l2atitiesdef theirdardohence

ennance NFwiid AgHGERoRISIANGT R diie, SRR ikttt eract i on or by
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liver seeffyy P‘&“‘#aéalféﬁqm@mtm Prosedyse dpeentsn exempled Sambrask, ehal.| 1989) in
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and liver); the death of oligodendrocytes in the brain in l'tiple

scl er osi s; ASRRFAINElyDLhe prigrant dmgntior alsp contesnysuohtixpressian vestopy oidi thasfsined of
the AIDS vi h the -AIDS djseasge, In such cases, .it would be
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amount of ngd NTK_ s that the NI K- or TRAF2- NI K- nedi ated jnduction
of NF-rcB %’?ﬁ@sat%f“g ﬁh%}%??s(%%"é“‘?“ﬂ%?sésag’égde RO RPAYCIRE gHelt analags | and dragpgentss
activat i onTeaderhafio& SfethbseSprovdinar: ' ' LR &
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cell cytotoxic diators (e.g MACH, see schene in Fig. 2b) to provide for
an increase in | eeprieﬁ?i’ﬁé'i"leé“o’g?lso Fglatestopharmagaubisal sempesitipnstor wogalation of

20 the effects mediated by TRAF2. The pharmaceutical compositions comprising, as an active
ingredient, any one or more of the following: (i) one or more of the DNA sequences of the
invention, or parts of them, subcloned into an appropriate expression vector; (ii) a protein
according to the invention, its biologically active fragments, analogs, denvatives or a
mixture thereof: (iii) a recombinant animal virus vector encoding for a ptotein according to

25 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

considerations, as determined by the physician.

As noted above, one of the specific embodiments of the TRAF-binding proteins of
30 the present invention is the TRAFZ2-binding protein NIK. Based on the findings in
accordance with the present invention that NIK binds specifically to TRAF?2 and as such is

a mediator/modulator of TRAF2 and can thus mediate/modulate TRAF2’s activity in NF-



Conversely, in the case of, for exanple, tunors and infected cells (see

al so discussion above) it would be desired to increase the FAS/ APO
receptor-nediated cell 30 . cytotoxicity to bring about increased cell
death. In this case it would be desired to inhibit FAS/ APO r&2pidr 20RAF2
(or -TRAF2-NIK) interactions and/or to inhibit NIK directly, and thereby
t o decr easexBhetivatiuCiridoReRE N teVint Yeell - 04.36 It |
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the FAS/ APgher iétegdesinedito inmrame the céinoyemskitg Siducee sy TNE R W& be @Ssired to
exenplified QEI ein below,, various N K anal ogs and nutei ns have %een

ik sol at eg } it E&Fdaﬁéédw/tion. bmhihitéam%_mmh hHKdmpLaiuhbm ]lcﬁr gjl? ﬁhhli(b_iting TRhAFZ
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receptor, Xgtdrbgitity daaesd B fﬂFW?&\ﬁlH% b eﬁhﬁc%%-%{ﬁgtif}%s; el as

medi ated by the IL- | recCeptor I ch activation 1s via

i ndependentthef TRARENIK amedraation @s byrehhaidith Mchm/balmdgﬁeg?ﬁcnw@%) ,
f or bol ri.s ahgléafet ate, and the HTLV-1 protein TAX. Likew se, other
S

subst andes ! BRIB @r 8eny slisgases dn cdvghowneh irugmeanblmib® greachelp. N&yioRgss O

be screene ' L £ I Lch ar.e.capable of inhibiting the
TRAF2- NI K @i%&?'g%?ggﬁgﬁg%{ﬂo hag vy Fé\,/\‘,‘uqf @e%a?mmrw CH the aquts damage 4a ﬁ*?edhf,er

when it s seiues roeafiea FASHSROP rddsoeliBtdeadatabi aid livar VAL BH5windiitdiglibP"s
as noted a ovg? hta%,s possi bl e, for exanple, to increase the anount o K

and/ or TRREZ qngl; gytopamuperindyeedherdi deathe sunbdas thetdedthhef e B Biapéthage. .
i nt roduci ngejlNAF (H | | nd/or JTRAF2 | nt el s to induce increased
expr essi on, _eor pr g%@?#ﬁgﬂag&%’gﬁ% dfag'?tr?ﬁl tgfl‘%ﬁ@‘ Bhﬁ?lgii i S8t NEIRCUgI( @8-
TRAF2 for Hidney, theamand tiuei @B dedth @f 68EddondRoyte@ Vihe bREA id’ﬁmtig{é%gfér&s%- Lapse
of skill i he art). Likew se, other substances such as peptides, organic
conpounds, by T esliswicider whink ¢auses philifératiopof iHei AINS wigss ¥ Eéhcalke
capabl e of 4¢8 %%%L&g the activity of NIK or of enhancing the TRAF2-N K

I nteraction. non-Timting exanple of how peptide inhibitors of the

NI K- TRAF2 i nt er Bt fichreas@b itshig bR&iedes &“ﬁﬁi&@f}ﬂ% ?9{5@51@? rLCSeBPOa_S ed;. on

previ ous studies on peptide inhibitors of PR Biaiated cglh
substrat e SpeErKityi(egonsesis)qRthway Fidr eohenriecthe FAIS/APOT opeepestahythitsd indGEmth

Pt 0 by BN via THEARD S HHE TRAHS NS Meraction “One way of doing the oud be to
increase the amount of NIK in the cells or to increase the amount of TRAF2 and NIK so
that the NIK- or TRAF2-NIK- mediated induction of NF-xB activation will be increased
providing higher levels of NF-xB activation and hence cell survival; or so that the direct or
indirect interaction between FAS/APO] receptor and TRAF2 (or TRAF2-NIK) will be

25  increased resulting in a2 decrease in FAS/APO1 receptor interactions with cell cytotoxic

mediators (e.g MACH, see scheme in Fig. 2b) to provide for an increase in the induction of

NF-xB activation and cell survival.

Conversely, in the case of, for example, tumors and infected cells (see also

discussion above) it would be desired to increase the FAS/APO1 receptor-mediated cell

30 cytotoxicity to bring about increased cell death. In this case it would be desired to inhibit
FAS/APOL1 receptor-TRAF?2 (or -TRAF2-NIK) interactions and/or to inhibit NIK directly,

and thereby to decrease the induction of NF-«xB activity,



| CE was found to involve four amno acids to the left of the cleavage site
wth a strong preference for aspartic acid in the P1 position and with

met hyl am ne being sufficient to the 30 right of the Pl position (Sl eath et
al ., 1990; Howard et al., 1991: Thornberry et al., 1992). Fdrd HBNe, the
fl uorogeni c substrate peptide (a tetrapepgi de), acetyl-Asp-d u-Val -Asp-a-

(4- met hyl - counailtyis- ossiblelahatabiIK e¥i @ngCorACn&¥eVEF AYGossiBler ﬁ?fb?l% Sa#a‘f’o ot
sequence IP 2.2 JUN 214 37 polaé, (ADP-ribose) polynerase PARP) ftoufid to
be cl eavedPHMEUs MY $RDEES y natpxaer inhibhersRINIKnitsettdr of theNTKWIR ARS intdrition,

t opi Kauf. 1 . Kauf t _al., 1993; Lazebnik et
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substrate appears to be inportant, tetrapeptrtdes V

ani no aci dusedsvhimet andesirad ito iscresathea adll oRstoRfc @R ATNESO; theifiind b frRf
three resih]g&s/ ietions can be rapidly screened for binding to the active
site of t pbta%f ERCERtoy 47 ﬁéd,e"ft@r'ﬂfé%éﬁme% Jdeathe Infachoss ekewplibebterbin Kahyws.en

(Geysen, 198Rus GeNS : 7). where a | arge nunber of peptides on
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vari ety of, || known detection met hodfé3 within the 1ski rII g?gt?hgg%agﬁgpﬁe
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capabl,g ofi: ' l,east..4 tide h working day. In a simlar
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i nteract i cacdpedri@dich AR08 ¢ i B P L. and .

TRAF- bi ndi ngerp prot ei n%_ can be g:\iﬂicf? gg{lg aﬁlg&{t?%gr? pept)i érgfsﬁ%rgﬁsa%lsd’g@%’@ned
whi ch can bagietal eedaspyiok (LBf)s foibol enwétiteracertq. amiephd GEEL BYINth@SInZ A

havi ng a nce simlar to that of .the binding region or conplenentary
thereto V\ksiﬁ cﬁ '?:%lr?“&e&‘?ﬂé:lt%m\ff P‘FFhrﬂitH?PHéeSNPFga(‘Grcoﬂmpﬂ%ﬁ- aaiibagligss etcemay alspor

bi ndi ng t Ge stRARE (6T obkBAFIpecil i i dyant.ageous, t
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bi ndi A¢ pimMe@rnYn pmihe mavityosfNEK.t hout interfering with physiol ogical cell

deat h processej i n.whi ch other menbers of the intracellular signaling
pat hway are i nvbsdgilardaghionpwhenss i dasised toincrasse dhel NFddhadtivetiomirayarionhi ch

are nmenbegs, | CE ) f proteases, the pool of | des
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prot ei ns ERFOSRILe SHKoANd/oR HFAFZ pasei dalls tooindTeRARRIdskd (expreiat/ 3RAFepaiingli ng
Prot esd) - syitable formulations containing NIK and/or TRAF2 for direct introduction into cells, or
any other way known to those of skill in the art). Likewise, other substances such as
peptides, organic compounds, etc. may also be screened to obtain specific drugs which are
capable of enhancing the activity of NIK or of enhancing the TRAF2-NIK interaction.
A non-limiting example of how peptide inhibitors of the NIK-TRAF?2 interaction
25 would be designed and screened is based on previous studies on peptide inhibitors of ICE
or ICE-like proteases, the substrate specificity of ICE and strategies for epitope analysis
using peptide synthesis. The minimum requirement for efficient cleavage of a peptide by
ICE was found to involve four amino acids to the left of the cleavage site with a strong
preference for aspartic acid in the P, position and with methylamine being sufficient to the
30 night of the P, position (Sleath et al., 1990, Howard et al., 1991; Thornberry et al., 1992).
Furthermore, the fluorogenic substrate peptide (a tetrapeptide), acetyl-Asp-Glu-Val-Asp-a-
(4-methyl-coumaryl-7-amide) abbreviated Ac-DEVD-AMC, corresponds to a sequence in



Pepti des which are determned to be specific for, for exanple, TRAF2/N K
can then be nodified to enhance cell perneability and inhibit the activity
. of TRAF2 and/or NI K either 30 reversibly or irreversibly. Thornberry et al.
(1994) reported that' a tetrapeptide (acyloxy) nethyl ketone2?2 JUN 2004
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derivati v&w’ “é’ﬁbeda (EBe Npaberopl peptides vrsolit uppoasvose screbhednirapaimRs .
Zachatg a peradti I repoy. t i dation of methionine to
sul foxi de and ‘{Oﬁélﬂ@‘gﬁg@’g%ﬁt ﬁ(ﬁ)’? Blﬁ’lﬁlglgpoggﬁﬁ% BEHERsEd 1 specdic peptidesceamyhecne
i soest er (@BTeib Py hovatianyi dfi well EndwinbetB@idn @EthBEPLAERSHE Qkﬂ%ﬁhéﬁ%?ﬁ% Jlr\t/,

ns and derivatiVves

menbrane. These are just sone of the known nodificatio
that are WEF|3S AGokghelngnetchEhisimathobhef Giagser’siwastshewartd beFuaphtie b msgng 4l Ug

or pepti dgad:AphHA! i are; capabl e of inhibiting the activity of,
for exanpl ae, NI xbﬁg[iéﬁﬁ%{%‘%&#b“ 413‘8' NI K- TRAF2 interaction and |ikew se, the

interacti on bRt aeieilad RAF ey &zl PindabdediBiG: Pisgl LS Gan..be .
conj ugat e% or conpl exe?ﬁgvi th ol ecu?eggitgﬁgtr p%ggg,? P?%’g@gfo E’?h)}ghl Agtermings
cel | .20 0° itepgtembetyeen FRAFZ afidsNIK Ses amoojheg ARIATI patéin| 208 IFEAE BindRg

transport r t he. | | nbrane with a nenbrane bl endi ng agent Such
as f usoge‘ﬁ?t&aﬂ@o@iggﬁ[ﬁfﬁégg ang gﬁ?‘rﬂﬁ?ﬂng mayberiGreensd Whidpeandsave toth?ank this

menbr ane ipekachentd. gl esptiddddyhiP RSz ENAk N of LdS.. €. 4. ri,stic acid,
pal mitic acid. Thegsigﬁﬁénbr Ane br e%ilvﬁ1 agstgeé%%ngglslg@%}- ° ﬁﬁéo%é’ml%mgwn
conj ugat €¥ PRplementary thsireto biielyen ainpeed With asturs Mkaqwsrlambfrﬂﬁfflodrbﬁin?

8,921,

H;\E/: :av\gng\ﬁlg?ihg%géé Mi@g%mﬁ;nmsnt%vr Sttneal dél iU;/S.ryPg]E epri)l &:ul es such as,
but not |im t eSindeOit dyOb& alvanlpdoidtd Qieﬁgriaﬁjeﬂﬁiebl%j%ngrs that selectively inhibit
TRAF2-NIK (or TRAF-TRAF binding protein) interactions without interfering with
physiological cell death processes in which other members of the intracellular signaling
pathway are involved, e.g. MACH proteases of the cell death pathway, which are members
of the CED3/ICE family of proteases, the pool of peptides binding to TRAF2 (or TRAF) or
25 NIK (or TRAF-binding proteins) in an assay such as the one described above can be further
synthesized as a fluorogenic substrate peptide to test for selective binding to such other
proteins to select only those specific for TRAF2/NIK (or TRAF/TR.A_F_-binding protein).
Peptides which are determined to be specific for, for example, TRAF2/NIK, can then be
modified to enhance cell permeability and inhibit the activity of TRAF2 and/or NIK either
30 reversibly or irreversibly. Thornberry et al. (1994) reported that a tetrapeptide (acyloxy)
methyl ketone Ac-Tyr-Val-Ala-Asp-CH,0C (0)-[2,6-(CF3);] Ph was a potent inactivator
of ICE. Similarly, Milligan et al. (1995) reported that tetrapeptide inhibitors having a
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conjugates into the Iipid bilayer of cellular membranes and facilitate their entry into the
25  cytoplasm.

Low et al,, U.S. Patent 5, 108,921, reviews available methods for transmembrane
delivery of molecules such as, but not limited to, proteins and nucleic acids by the
mechanism of receptor mediated endocytotic activity. These receptor systems include those
recognizing galactose, mannose, mannose 6-phosphate, transferrin, asialoglycoprotein,

30 .transcobalamin (vitamin By;), a-2 macroglobulins, insulin and other peptide growth factors
such as epidermal growth factor (EGF). Low et al. teaches that nutrient receptors, such as

receptors for biotin and folate, can be advantageously used to enhance transport across the
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It will also be appreciated that the same means for facilitating or enhancing the
transport of peptide inhibitors across cell membranes as discussed above are also applicable
to the TRAF-binding proteins, for example, NIK, its analogs, fragments or its isoforms
themselves as well as other peptides and proteins which exert their effects intracellularly.

25 As regards the antibodies mentioned herein throughout, the term "antibody" is
meant to include polyclonal antibodies, monoclonal antibodies (mAbs), chimeric antibodies,
anti-idiotypic (anti-Id) antibodies to antibodies that can be labeled in soluble or bound form,
as well as fragments thereof provided by any known technique, such as, but not limited to
enzymatic cleavage, peptide synthesis or recombinant techniques.

30 Polycional antibodies are heterogeneous populations of antibody moiecules derived
from the sera of animals immunized with an antigen. A monoclonal anttbody contains a

substantially homogeneous population of antibodies specific to antigens, which populations



240: 1041- 1043 (1988); and Harl ow and Lane, ANTI BODI ES: A LABORATORY MANUAL,
supra. These references are entirely incorporated herein by reference. 30
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(1985); Taniguchi et al., European Patent Application 171496 (published February 19,
1985), Morrison et al., European Patent Application 173494 (published March 5, 1986);
Neuberger et al., PCT Application WO 860153 3, (published March 13, 1986); Kudo et al.,
European Patent Application 184187 (published June 11, 1986), Sahagan et al, ./

25 Immunol. 137:1066-1074 (1986); Robinson et al., International Patent Application No.
WO8702671 (published May 7, 1987); Liu et al., Proc. Natl. Acad. Sci USA 84:3439-3443
(1987); Sun et al., Proc. Natl. Acad. Sci [/SA 84:214-218 (1987); B;tter et al., Science
240:1041-1043 (1988), and Harlow and Lane, ANTIBODIES:A LABORATORY
MANUAL, supra. These references are entirely incorpofated herein by reference.

30 An anti-idiotypic (anti-Id) antibody is an antibody which recognizes unique
determinants generally associated with the antigen-binding site of an antibody. An Id

antibody can be prepared by immunizing an animal of the same species and genetic type



bi ndi ng protein according to the nethods disclosed herein for intact
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The term “"antibody" is also meant to include both intact molecules as well as
fragments thereof, such as, for example, Fab and F(ab')2, which are capable of binding
antigen. Fab and F(ab')2 fragments lack the Fc fragment of intact antibody, clear more

25 rapidly from the circulation, and may have less non-specific tissue binding than an intact
antibody (Wahl et al., J. Nucl. Med, 24:316-325 (1983)).

It will be appreciated that Fab and F(ab")2 and other fragments of the antibodies
useful in the present invention may be used for the detection and quantitation of the TRAF-
binding protein according to the methods disclosed herein for intact antibody molecules.

30 Such fragments are typically produced by proteolytic cleavage, using enzymes such as

papain (to produce Fab fragments) or pepsin (to produce F(ab")2 fragments).
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20 The antibodies (or fragments thereof) useful in the present invention may be
employed histologically, as in immunofluorescence or immunoelectron microscopy, for in
sttu detection of the TRAF-binding protein of the present invention. [# situ detection may
be accomplished by removing a histological specimen from a patient, and providing the
labeled antibody of the present invention to such a specimen. The antibody (or fragment) is
25 preferably provided by applying or by overlaying the labeled antibody (or fragment) to a
biological sample. Through the use of such a procedure, it is possible to determine not
only the presence of the TRAF-binding protein, but also its distribution on the examined
tissue. Using the present invention, those of ordinary skill will readily perceive that any of
wide variety of histological methods (such as staining procedures) can be modified in order
30 to achieve such in situ detection.

Such assays for the TRAF-binding protein of the present invention typically

comprises incubating a biological sample, such as a biological fluid, a tissue extract, freshly



30 the assays as is customary or necessary for the particular situation.
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same by use of routine experimentation.

25 The binding activity of a given lot of antibody, of the invention as noted above, may
be determined according to well known methods. Those skilled in the art will be able to
determine operative and optimal assay conditions for each determination by employing
routine experimentation,

Other such steps as washing, stirring, shaking, filtering and the like may be added to

30 the assays as is customary or necessary for the particular situation.

One of the ways in which an antibody in accordance with the present invention can

be detectably labeled is by linking the same to an enzyme and used in an enzyme
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e

second i ncubat ilog)y{)er Llod to permt the |abeled antibody to conplex with
the anti gefFaWmPY FRdigstive iabgling, the prtibndiesaen arsibodi rfoagmrentshat i passiblecth

tib , ) |k i i. S. hed ti to,
The. unfanctAEt WPTRaR Rt B (RIS £ had SRR h RED " kol ehrerpiaingt
whi ch ey RIS endyebeufoebdlin Mabdvatdie mhﬁig@warﬁfBioEH@niwrﬁ%?NA&olédﬁYﬁlrﬁibB ,Eghe
ou

so-cal l ed "sinmul taneous” and "reverse" assays are used. sinmultan

assay i nvol\pes TaSsetrigt Blorthdiniland Snblishing Gempiry. ¥ {1998y wirbuadidutar réferesed i d
Cested ar Prat sbhel el R R e o Rafaromne S50 iph Atied ARTEbETY
support  orbyo@lidrd €T , ifovstited bl Peference herein. The radioactive isotope can be detected by
20 such means as the use of a g counter or a scintillation counter or by autoradiography.
It is also possible to label an antibody in accordance with the present invention with
a fluorescent compound. When the fluorescently labeled antibody is exposed to light of the
proper wavelength, its presence can be then detected due to fluorescence. Among the most
commonly used fluorescent labeling compounds are fluorescein isothiocyanate, rhodamine,
25  phycoerythrine, pycocyanin, allophycocyanin, o-phthaldehyde and fluorescamine.
The antibody can also be detectably labeled using fluorescence emitting metals such
as ""E, or others of the lanthanide series. These metals can be attached to the antibody
using such metal chelating groups as diethylenetriamine pentaacetic acid (ETPA).
The antibody can also be detectably labeled by coupling it to a chemiluminescent

30 compound. The presence of the chemiluminescent-tagged antibody is then determined by

detecting the presence of luminescence that arises during the course of a chemical reaction.



remove the residue of fluid sanple and unconpl exed | abel ed anti body. The
presence of 2 2 JUN 2004 46 | abel ed anti body associated with the solid
support or carrier is then determined as it would be in a cogve'rj&honal
"forward" sandwi ch assay. In the "reverse" assay, stepw se ad ia Pk st
of a solution of |abeled antibody to thessfluid sanple followed by the

addi tion ofxamplesoel eef antpastaarhoundudefila cherhilinineepar labeling 208RbEAR! 23S t €F
a suitabl g Iinpnclljbatliﬂor.l (ﬁeri od is utilized. After a second incubation, the
solid phasemroh,Beandl, theromati aeAipiuma etieto imidszelec acridiniom sdife andokalate of
t he sanpl eshei ng tested and the solution of unreacted | abel ed anti body.
The determ nation of |abeled antibody associated with a solid support or
carrier is therlibevise,m beduramesoent bempsiriil afeoued t8Ndbel "tflé)ra\ﬁ\@dﬁ' GSgYS-
10 As nentjoned. above, the present invention also relates to phar I)Faceuti cal
conpos?t i FRESCRLHYFRGM g BiQluminsserane innitime of ichemilumiptssesceefonadiin didibcal
TRAF- bi ndi rot.eins, j vector .al so engcodes.a vir surface protein
capabl e ofsg;%?rﬂgi]ﬁg\sgglz& ?Ilglﬂg%{; rré)t' o d'é‘frF“E%qg‘? ,e?icé?f’(%roﬁglel gheny|ymingseent
prot ei ns treactibn e The ph@endeserat hiolomest -PhaeS | nces
into the cells. Furipher phar maceut i éa?ﬁggﬁpégég?ggﬁg%%wﬁéetgétﬁl\géﬁgﬁ%ﬁe"f%
conpr i ses AsUIEREseance.y dmpaggns d biehimigescertn compoamiscfeopirgesase gt aateanengedi ng
an anti-s : e _qof the. TRAF-bi ndi ng protein sequence, or (b) drugs
that bl ock t rem‘%%%\%?%%r? |8r§§q"°]51r“0t ei n- TRAF interaction. Pharmaceuti cal
conposidti ons agaoimibBdy hdlddR 6F ' ' | 4 clent

anount of  the active ig)r;gredi ent t?g%gécsﬁ?géga%ﬂtog%%nﬁggteguﬁggég&uﬁﬁ 0 an
addi ti on, PRENOMYIIE AR cAI koawn compoivbrsite’ araYsandeich! Rssiyi t a1 £ typical

phar maceu eptable carrier npr.j si ng exci pients and auxiliaries
whi ch f ac.““’?‘?"a‘%’*éet%? %%%%s? HEGEY @ H@‘ﬂz’&@\?@“fé fifF@gment pf gnithasiy) ischounth to

whi ch canalelid P& emG&Udr hats i ihize. such.
preparations l_f i‘?ﬁgqm ni st%ﬂdﬁh%a\gn{whgf %Eﬁ@f%ﬁﬁﬁ%@@%h@}@ ?Y gsadgf’%t%el I
known to péEHledeectionkind/on quantitatiantof hE tdinaryT RARpIbL fokinied lt@E& BolRDfhabd S

i sof oy %[t' [ éOt es arﬁ %UEHect_ed to be expressed in different tissues at
mar kedl y {1oP8y. ARFISEL pof Labg aubedYent |y also with different patterns of

i sotypes in anTakiadlo [ ssian.ef vaki ous ot her
proteins invol ?/‘Igd i%%‘ﬁrgfd;‘%th s fahg]g]}rfotﬁ %rﬁc g%%g%%n?nge pé’t%ﬁ&s“sﬁs i'%?.’fﬁ’&gtd@d in

t he aboveantibedye o tvihe dolid phgze iifirsg comb@pd waibithé eahple 'B&i_ng ;f%‘%é;dé‘taot extract

di fferencgs nﬁ%n&ossi gl % c?nt ribute to the tissue 30 speci

response 16 IR o %%)hﬁ)rﬁlﬁﬂ?q' RiF2 bingry olid ipbasscansibody-witigen coGERR/ | CE

Eggg' 0gs ARGNY sBitatid incuﬂ:gc%}l; pé?‘]oraert]ﬂé scﬂfd ?dppbnlgrgg l‘i'iEI:[ Pseszrh%ﬁ e'tgtre}ng¥ee t teor S
20 residue of the fluid sample, including unreacted antigen, if any, and then contacted with the

solution containing an unknown quantity of labeled antibody (which functions as a
“reporter molecule”). After a second incubation period to permit the labeled antibody to
complex with the antigen bound to the solid support or carnier through the unlabeled
antibody, the solid support or carrier is washed a second time to remove the unreacted

25  labeled antibody.
In another type of "sandwich" assay, which may also be useful with the antigens of
the present invention, the so-called "simultaneous” and "reverse" assays are used. A
simultaneous assay involves a single incubation step as the antibody bound to the solid
support or carrier and labeled antibody are both added to the sample being tested at the
30 same time. After the incubation is completed, the solid support or carrier is washed to

remove the residue of fluid sample and uncomplexed labeled antibody. The presence of



previ ously shown (in the above nentioned patent applications) that MACH

I soforns that "7 z JUN 2004 47 contain inconplete CED3/1CE regions (e.g.,
MACHct 3) are found to have an inhibitory- effect on the aCtivﬁédﬂIN

co- expressed MACHal or MACHct 2 nol ecul es; they are also foun 8k
deat h induction by Fas/ APO and p55-R Exjg ession of such inhibitory

i sof or ms i nabaléd sintibgdyc essetiatedt with thecdolidi SOpgYrt 68 chiledlis S5l dREQLRSE hf'ﬂ.
agai nst Fas/AFl‘Q 5 and TNE-nediated cytotoxicity. The w de heterogeneity of
MACH i sof or HRUId\RRi1R A copyentipyal "forward)saadvach atsexr ved for any of the ot her

01 "t ho Tunct i on B TERG aet vaskatier eGPl e b aZoBRonAliabdrd bndundy i teent

i nventi on tfhid sarhpleefolibwed beeke hddiicd 86 unRBALP S ' i
TRAF- bi ndi n% pr ot ei ns, _namjy of tﬁe TR,‘AJ\EZ- bi ngi ﬁ%ﬂaﬁdodﬁ%?g{’eﬁ %bqllql {prgﬁeosre

NI K anaP og<PHIRT Afi§E a( Siitablaiusubatier periad Bxatitigbd s Afer avdecatd incobdtioint eHeysdlig
NI K- medi at : S Inhibhitory to the indyction of NF-xB activation

medi at ed b?%f‘%i‘s%ﬁl"r“’glc“ecﬁ“b’?‘?'fm&‘éﬂwo &E%E;?Lf‘l &he residae pf the) samale bateg teisted,
the IL-1 raéaht oluaiod ot hiRtacRGeRbsled 'ﬂ‘ﬁﬂﬁﬁdg. agl‘hgocfe?éiim?rﬁﬂgﬁ’oftlgﬁl%dcfxgtiq%y

TRAF- bi ndi ng proteins or possible isofor may have varying e

di fferent @psiated wihraesplidduwppdreior camiee isathieh detevwningd 25 i RAP sihli ks aRd
their infl u%r}&ie“&..hereby on the activity of the TRAF proteins, or

i ntracel | ul ar "8l gfatPg nedi ated by the TRAF proteins. It is also possible

that soeme of the | TRAE=biqpdi ot eLn.isaqfor erye .other .
functions. For exszlgqrrgflsﬂg,&hﬁlcll Kﬁ(?r‘:,e'sg?rg ﬁ?fﬁ%n!ﬁ%@?n oafrlS%i g%?%? P n‘ﬂ?”ﬁ?“seéi“‘éfﬂt

as docki ngompestorsocompiising rewnthivaint anienal Wk WRetori efddiig tH%OWBB&ﬁ%MC
effects of, faor 20 eﬁaggl e, [Fas/ APOL and TNF receptors via interaction With
TRAF2 or efEHPHq¥PER AT RIS, enepdar2 vipisesurface tpsoteini capablebof bingingf specific
Fas/ APO  apglgekNeil (B SE LR - deat.h .well as th i J.ity of
the TNF rece%t ors (fgget i g‘geéreﬁgtcﬁg? gef Pgé‘!ﬂgg%a%egﬁt P IREEHOR P?é%e ﬁ%%é‘?‘?é(% ons

in the funproten sefuerves énto eheptity: S FaphtrdpRemadditicautdigositdal reht Ghvenlign t he
25 orggsni sm_|ndeed, both excessive and deficient functioning of these
recept or s HIURS5S @ the Agius ipgredisntt (2) 18ntadigprugleatide seqriesed emmdinizemt anti-gmse of

various di LA s 3 . ..Nagat a and | st ei,n 995) . _ldentifying

Uhe. ot ecul aaornif e TRAF bind R0 BrotenaeR B (5 ardet 1t bipch e FRAF duditr <.
and fi ndi ngrovaysTRAFimdtdceibe t he activity of these nolecules, could direct
new t her apeutic i?pproaches. In view of the suspected inportant role of TRAF
30 - proteins, Ehymagepicel eompasuione acdoedimRAFtIERABSdnt imYemiprpinciude a,sufficgnt

TRAF2- NI K .4 r ' 1:n. Fas/ APQ) - and. TNF- medi af ed NF-KB activation, it
seens partalmléu ﬂgr?f;tthé)rﬁch% ifigredient to “achieve its mtenc}e% purpose. In addition, the

20  pharmaceutical compositions may contain suitable pharmaceutically acceptable carriers
comprising excipients and auxiliaries which facilitate processing of the active compounds
[into preparations which can be used pharmaceutically and which can stabilize such
preparations for administration to the subject in need thereof as are well known to those of
skill in the art.

25 The TRAF-binding protein and its isoforms or isotypes are suspected to be
expressed in different tissues at markedly different levels and apparently also with different
patterns of isotypes in an analogous fashion to the expression of various other proteins
involved in the intracellular signaling pathways as indicated in the above listed co-owned
co-pending patent applications. These differences may possibly contribute to the tissue-

30 specific features of response to the Fas/APOIl-ligand and TNF. As in the case of other
CED3/ICE homologs (Wang et al., 1994; Alnemri et al., 1993), the present inventors have

previously shown (in the above mentioned patent applications) that MACH isoforms that



i nportant to design drugs that can bl ock the TRAF- TRAF bi nding protein
interaction, e.g. 2 2 JUN 2004 X18 TRAF2-NIK interaction when it is
desired to kill cells (by inhibiting NF-KB activation) and qor Ll e#%,
when it is desired to preserve cells this interaction should be enha bd
(to enhance NF-jB activation). The preselit invention also concerns

prot ei ns orco8taencompletriSERBIIEE regionh(eg. t MACGH3b afERAERbito diang aprinhibiterg of

the inventi and .t hereb dul at e/ iate the activity of the
TRA bl nai (S0P, B 61 Scir el A7 Fh-Grrpired QYA Higsin a5 Mia(Hse melesuliscthey o absod
and pr oducqgundlo Bl ealtialiRNe ke ggx%@&sﬁﬁ%ssisggogg%ﬁg initory ™

be isolated a nunber of new [ gands, Inc proterns,

bi ndi ng t o itofferni ik cpllomey nenstifuté hendchusinhi P rtelll SUSHE-FTEWCRER hOlinks /Fab/aR0dS
excl udi pg th(«iajg\&om _Tg,a\FZ and possibly IxBif NIK actually 0 binds I-KB).
As detafl ed" smedigted cytafoxri Tk e hetsrageasity- ofi MAICHispfoome; whith goatiyls,

e.g. N K-Riady i vg as. for e ngf {abibitors or
enhancers of Ni ﬂ?‘ﬁgéﬁﬁ?"e@%"%@%@ﬁ §/°§‘re T phaeases Pé&‘? Eﬁ?ﬂ@éﬁmﬁy shayed aljayy
exanpl e, TRARRicM Adyiflieentifis bOihe fidittiod Df HeChtivOMACHIRoiipor tant roles in
vari ous pat hol ogi cal and other situations as detailed above. 15 Another

function of suchn TROGEreANGEl Withpitha eprasdnk nitivemtiqur cheriensiaté gaisesbewaulishidied t o

serve as o e for th i,fication of the TRAF-binding proteins

by, for exgl?r%g%sfﬂmgtfeﬁ'lg ncll;ﬁ )%/me cqrgr%?r:{w HYHE (PRIEISH BAPEY efi Hig TRAF%-bmdmg

pr ot ei ne/ | paasidSNDC] Mhesd tmm\aﬁajbgs/&]héirﬁutsfe@béb%vec d_OE%t %ﬁg& tH&é&j Ggs to
ich a solu

formthe solid or affinity support/matrix through I on,”
extract or mhibitory ke Ni¥omediatrdnas ek dERARibtbrydto ghep irRiuelicts of B cBNdGvatibd |

be passed 20.and in thi to fagilitate the purification thereof. Such
net hods of %gfhfaFeﬁi t’X/ th%tmg@QFoéﬁﬁﬁAéf%P Gbvieeator. Kheitvielaisd potrinslthy IL-1
standard preeestdH kS ofter bt | Kk ! i n{ Lboned.
TRAF- bi ndi ng %r ot ei I’CI)S ,er aagaltogs?nc?'lr_%asgnenc'? gk,’o‘i%é gqeﬁ%?}ﬁ%ﬁ%ﬁdﬁp 1 \c}regosd;yfble[ he
present i msefprmemasahavee varying ¢ffecsuin Biffebant afskueri 4sy regaitls OfBIF Aoteadefivn tWith

vari ouis TRfE‘é%r ot ei.ns tg i ch they bind. For exanple, TRAF2- 25 binding
protei fis | NPIoteIns, @nd faei Jafluencé dhersby onthenagtiitsofotheNTRAFs peoteinsingd es

bel ow) mayinhgcdissd S{ﬁﬁﬁ"’%ﬂﬁ%‘ﬁ{e‘%w% m%@&gﬁr aphy purification of TRAF2.

Hence in the sane protel Y ogs/ muteins of the present
i nvention were Ttiplkbbeambssible thyirsoeiecelithe RRsibaNRARDiddRlOWordls iif¥oniiesfve

met hods and, any ot her equival ent. nethods readily apparent to those of
skill in tfBeafunclions. qEemprample VB or somecIK anglogs, her isTlRrRe 3y Hsnditnay

protei ns mneekRe LeaNEf | oduced.. Such a method for ideptifying and
produci ng thes& ¥ Ffdtgi }r?ggﬁg@%rtg telrﬁs',m"gl."'ﬁ‘%'I 1R oghsT, b?%?’ﬁ%mﬁ}”o?g?ﬂ§ i I%Pr
incl ud® a example, Fas/APO1 and TNF receptors via interaction with TRAF2 or even independently

of TRAF2.

Due to the unique ability of Fas/APO1 and TNF receptors to cause cell death, as
well as the ability of the TNF receptors to trigger other tissue-damaging activities,
aberrations in the function of these receptors could be particularly deleterious to the

25  organism. Indeed, both excessive and deficient functioning of these receptors have been
shown to contribute to pathological manifestations of various diseases (Vassalli, 1992;
Nagata and Golstein, 1995). Identifying the molecules that participate in the signaling
activity of the receptors, and finding ways to modulate the activity of these molecules,
could direct new therapeutic approaches. In view of the suspected important role of TRAF

30 - proteins, e.g. TRAF2 and hence the TRAF-TRAF-binding protein, e.s. TRAF2-NIK
interaction in Fas/APOl- and TNF-mediated NF-xB activation, it seems particularly

important to design drugs that can block the TRAF-TRAF binding protein interaction, eg.



screening step in which the TRAF (e.g. TRAF2) protein, or at |least a
specific portion 1 2 2 JUN 2004 49 thereof (e.g. the portion of TRAF2
between a.a . 222-501) is used as a substrate or '"bait' to Obt?DUNQ teins
or any other ligand capable of binding thereto; followed by steps o
identifyinﬁ and characterizing such protéfns/|igands so-obtained; and
subsequent THFAFSrNBY ditstpctor whenait d$ eitddgatedail ceils<bp sthihitingaNFwB salvatier) and

Bt and ar SBnyPlogy REPEI BBSred BlriestErecesl BUF blgraqtie Tiviks epanaeR now
be descri bgfhahée NPLSB #8balidn) N the following non-limting exanples and the
acconpanyi ng drawi ngs : It s)houl d al so be noted that the procedures of: 10
i) two-hybrid sEhepresandnientonylos icOn@r@apraediRSorAREE ligQNE Rhiehan bRals the i 1)

i nduced expressign, netabolic |abeling and i munoprecipitation of
pr ot ei n's; fﬁﬁ?) INGing, PEGEing of fhentpventian, andatheesby rmedulaé/mediate sheosaivity iof Yhe

and (v) r e, anal yses,.as well as other procedures used
T the 1ol 1 o pRREHE NN IR R isRadPen bf SexsPisit sl At pregnesioy
the preserty adW@ﬁﬁheraSOVdﬂnfeﬁﬁd}%ﬁtmétﬁo@ifl%ﬁ'ekﬂh?l@,cﬁta}e'-‘ﬂnﬁyr bé'iélﬁ%éd BGyRb ns
and 15 pat hwa}/_s (see, for exanple, Boidinet al., 1995a, 1995D, and “Boldi n
et al. 1998 hgadseinclydmgeprotains, shpableppbindingntodese AVIK proteine of ahowvestion
co- pendi n SIc r ael Aeggl i/ﬁation go . r1l14615, 114986, 115319, 116588, 117932,
and 120367548 951 prifbing/fgands raudipe dfin ke TRAA FicoIRBNE if NIK actially
PCTI US86/ MriT«B). Accordingly, the full disclosures of all these
publications and ‘patent applications are included herein in their entirety
and at | east asAf detail@Dalsvet b@c}dﬁéxaiTR:‘dei PRI A b fC BEOIEIRSli@nRs, e.g.

concer ned. MPLES Materials and Methods i) cDN libraries 25 a) B-cel |
cDNA | i brERybinging proteys. may serye .feh eyampinsinhibiters orfenbanchtnef N -velikednas

nto the e gt thespvipy BRles il e, YRRl TR SR RS i a0 S
GAL4 act i wdllilane dapaitat fo)es%@tviBous @athofogicaDAd lotidr aithatishs AsCaMied! dbBGar Y
fromhuman testis was used. The library is a random hexanucl eotide prined
li brady wi‘tn9thes fungion £f sugh ERAF-tinding pfotindindingipotdims/ligands WoNdAB06 serve
as specific agents for the purification of the TRAF-binding 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 the TRAF-binding proteins, e.g. NIK, will be passed
20 and in this way to facilitate the purification thereof Such methods of affinity
chromatography are now well known and generally standard procedures of the art.

Likewise, all of the above mentioned TRAF-binding proteins, analogs, fragments,
isoforms and derivatives of the present invention may be used to purify by affinity
chromatography the various TRAF proteins to which they bind. For example, TRAF2-

25 binding proteins like NIK, and analogs, fragments and muteins of NIK (see examples
below) may be used for the affinity chromatography purification of TRAF2. Hence in the
same way as the NIK protein, analogs/muteins of the present invention were isolated and
produced (see Examples below) using these methods and any other equivalent methods
readily apparent to those of skill in the art (as detailed herein above), any other TRAF2-

30 binding proteins may be identified and produced. Such a method for identifying and
producing these TRAF-binding proteins, e.g. TRAF2-binding proteins will include a

screening step in which the TRAF (e.g. TRAF2) protein, or at least a specific portion



i1 Yeast strains 50 Two yeast stains were used as hoststrains for
tansformati on and screening: HF7c strain that was used in the two hybrid
screen and SFY526 strain that was used in the b- gal act osi dasa?§§@?@* Bot h
strains carry the auxotrophic markers trp I and |eu2, nanely yeast
strai ns capnot ?r ow. i n m ningl R&ll‘nt heti c+tedi um | acki ng tryptophan and

| euci ne, uMMCEROL (¢ Bethe pogtion Qi ERAFAdgtwigena adl. 4241591 Lisrused aga tshistuatd o byige

versions o e P . t wo.veast, stralns carry del efion
mut at i ons .é;onB?%?i ?rogd%ﬁﬁgﬁgﬁo&é@%%ncggﬁ?%g‘f%yéﬁ% gﬁﬁet&a Q@@W§§§3ynﬂfl§t? ons,
respect i veidyitifyiBE Yaa6 abdadtbrizingt aichS pedtelny/lipiRis| 36 BbARAY t §id is!?JbEJ_E]ﬁErftlgf

genot ypes, ia SFY526 10 strain fused to the UAS and the TATA portion
GAL | pr ontJPercngsieh; protgmpdigendscia subsspitiatly ifolatérearaypurified-frams. cdhthesessiaps

sequence A i 0f t.he CYC | r ter, are fused to |l acZ.
otn a1 TneBEad AR BREY o Beflan breGrcei p oReTiefen Eheve andiherei below
transcriptional activator. In addition, HF7c srain carries the |-HS3
reporter fused to the UAS and the TATA portion of GAL1 pronoter. 15 iii

d oni ng of hunahreTRaERioPhwilhoom beTRAEGRbadam mbondetaibyn BERFAoMMAE Aokliffling DNA
library (f%mE¥AF2 sequence and, ot her details see Rothe et al., 1994,

Rot he et al “TPfeghG eAEHgPaymg drawingss. sy et al ., 1996: and WAl | ach,
1996). The priners ed were: a) 30-nmer forward priner

CAGGATCCTCAT apsbesmeiad thasthepissaduregofio the codi ng sequence 20 of

T R A SRR i A S LSOO T e ™
GGT CGACT T AEABENIEH, GIEASSRERNGAA B tiﬁﬁhnbﬁ&hiﬁﬁ%rﬁﬁlfﬁ‘;o&i&‘? g@gﬁ;z‘)ﬁsztﬁx%‘?&;

(underli ne_d% and a Sal| restriction site inits program

conpr i sed (B9 aasessment tafthe ¢ptospusitt iapd v)eNoghern randaseqehice fanhlyssse ds byl 30
cycl es of i 94C, mn. 25.64C 1 mn. and 40 sec. at 72C. The
ampl i fied °%%e?aﬁr°°‘§rérbiﬁsz %ﬁé P dhe ?ﬂ%‘?’l"é’d%‘ﬁ%‘ef haaveghean detailed| . gravioys of
PGBTY vecipablidafiofOby tHaGirbsnr MvEd @Ahréf%{% g F Bondie), SR ybrid
screen of B-cell I[?{)r a(r:%/ The t\/\/()(}hybriS Sw@éﬁgli@ﬂzgpg@h%%a#é&(pgﬁ%naé{%i | s
in abd¥e FaiRNaEHEep s sxempleo Moldiart ahal 29, ApPSH, eat iRuvidih auSae.dm%R.OTMé to

identify fg&tgrs tkllat are_ass ci.ﬁted with a 30 particular nolecule that
serves asPR B 259 APRRE ‘Br‘g’é"ﬁ in ithe ERrovaedTroxponding dsraels Agplgagian iNeso t he

vector pGBI46153a1y88k a35i e 1hgsds, | TROT2 t el el Wi gy t he
screened B-cell cDNA'library int hl-e[ yeasﬁzgggﬁﬁgisﬁ‘e%ﬁ% -0&‘1&%‘; RAF2
was a 122applidati®i4No. PCT/US96/10521). Accordingly, ‘the full disclosures of all these

publications and patent applications are included herein in their entirety and at least as far

20 as the detailed experimental procedures are concerned.

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

Oligo dT primed library constructed from human B cells was used (Durfee et al.,
1993). The cDNAs of the library were inserted into the Xhol site of the pACT based vector
pSE1107 in fusion with GAL4 activation domain.
b) Agtl0 testis cDNA library
30 A cDNA library from human testis was used. T'he library is a random

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



51 reconbinant fusion with the CAL4 DNA- binding domain and the screened
cDNA. library was fused to the GAL4 activation domain in the pSEl 107
vector. The reporter gene in HF7c was HI S3 fused to the upstr22ndUN 2004
activating sequence (UAS) of the GAL] pronoter which is responsive to GAL4
transcriptional activator. Transformants sfhat 5 contai ned both pGBT9 and
pSE1107 pl alih¥dastywtnainssel ected for growth on plates without tryptophan and

| eucine. In a second Sttv\§) ﬁOSItlve cl ones whi ch expressed two hybrid
proteins that intEPaXPSwitRs Beh ustchay hosisithinshior dansfarmation vad ecre€iig: -HIF 7R3,

wer e pi ckeds | ded. f try 0, | euci he and hi stidi ne
and cont ai néiabli}%a}fat %H?S,msg&m%?tg%ﬁ@z%’?u %5‘ W%é 5D, thab vasused g the b-
Posi tive clgatmsosidaskassayn Botht hﬁnﬁs\/\@arﬂylﬁfé SBeohh fpRRMmARER @'Plaﬁﬁﬁgﬁ (i QmefiCZ

col or deve ogtérrent test in SFY526 yeast cells, o | owi ng

Labor at Gr i &8¢ nﬁ?ﬁﬁblmelﬁ’ércan@l@t gifdve lseremabdvsynttwnt:l medidmplabkihg ayeishad Ndhd
were allowed to grow at 30"C

atent appl or mant,
for 2-4 Sgylﬁ&ﬁ‘ﬁfjt ?‘ﬁ&%seéﬂc? a“‘" hr %%'?“%n ﬁw .Ptﬁsatlfgﬁae*ﬂétg thenwtd-typeyiersons of these
transferredened OTIW"BHEEIUZ)‘ "Ifhteet% yeRe striihd ‘3 r?y Y}@Iﬁﬁort My gﬁs % IEeg ?.ﬁ_té

treatnment in _order to perneabilize the cel en soa
(16.1 ny/ Ah&%mstgﬂeﬂzaﬁdgmgnmswm H2fcti0elyp o/ M KC; 0. 75

/Ml MgSO4' 7TH2 0.33 pg/m X gal and 0.35 mV
?g ner E/gpt oet ha%mﬂ%%'b‘ﬁ?@a\lﬁg‘%g%m they E‘szfépma%v@l tgplmwn otyges b ﬁYdGE or
whi ch its astraindiusaf tothd DAY gt PATH H0AH! ff‘fct}%ﬂlgﬁzﬁﬁé o ﬂE‘i E(BBUHD

of cloned cDNAs Two ki nds of expression vectors wer
10 3 based ¢Qigs ©f she Spikidt nll'l'ﬁgelt bensepern yeqa@clgmﬂrmﬂETAfRFbor@iBnedfmeVI_‘g:g

9, 10 th I t :HA: t
based vg::t é%rf]ér}tteo 3 n WI gg‘bﬁta ASsand b gﬂmgslrogrdmwdnglmto th25
in front oGa@ﬂﬁﬂ&cIBt.&Fﬁacth%E&an Q&qtﬁgn FW%%S@E@ égé‘fﬂg r}gﬁ%‘gtﬁ%ﬁ? 10 d

cont ai ning an ORF of clone 9, viere

celI's (fortheldds aoélthtsTA&aﬁmeeMGMLIa{mdnmrard, M (1992)) either alone
or cot ansf.e ted WI‘Ih FLAGB6/ TR. AF2 usi ng standard cal ci um phosphat e

nmet hod {I\/e ! Current Protocols in Mlecular Biology,

d A bel Frivk 5x105
transfected cel Io 3‘2?@“?&?@%3%"%)“%&%@?@3% T 86 HL SRS oray (& PRF2ing
r esuspendi saguemce4d dthexdetalstseo Robhtf &1, 1904: l%tl?@ BP5R/ 1855 2 @Bl 4P 1966 2

2 JUN 2004
Hsu et al, 1996; and Wallach, 1996). The primers used were: a) 30-mer forward primer

CAGGATCCTCATGGCTGCAGCTAGCGTGAC corresponding to the coding sequence

20 of hTRAF2 starting from the codon for the first methaonine (underiined) and including a

linker with BamHI site. b) 32-mer reverse primer

GGTCGACTTAGAGCCCTGTCAGGTCCACAATG that includes hTRAF2 gene stop

codon (underlined) and a Sall restriction site in its linker. 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
25 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,

iv) Two hybrid screen of B-cell library

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

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

30 particular molecule that serves as a “bait”. In the present invention TRAF2 that was cloned
into the vector pGBT9, served as the bait. TRAF2 was co-expressed together with the
screened B-cell cDNA library in the yeast strain HF7c. The PCR-cloned TRAF2 was a



52 DIT). Lysis of the cells was achieved by three tinmes freezing in liquid
nitrogen and thaw ng. Cell debris was renoved by centrifugation (5 mn. at
10,000 x g). For the luciferase assay, 200 pl of luciferase b@ fmngﬁ vl
gl ycyl glycine, 15 nM K2HPO4/ KH2PO4 pH=7.8, 15 MM MgSO™4, 4 nmM EGTA, nvi

ATP, | mM DIT) were 5 added to 50 pl of the |ysate. Subsequently, 100 41 of

0.2 nM D-| uescoabinae; fbomMithgthecZIaglay DINYS, HindiM Rbhae8d agde drb el "N A,
reaction. hrﬁl feras&ﬂ %it ivity was deternmned by readind |ight emssion
using a Lunt'tPEhWPHiSebRthe CAlet adivation demaindss therSEd i 67 ventof, The repipry gene
publ i cati ong, aneh.p PRI lons for additional details). 10 Exanple 1:
Cl oni ng of new clcoﬁggr}gs?omgﬁj%&g%ﬁ i HEYAUNE, Seqhepesd (WA & thel GALdas
screened f opropatreiwitich iatrespoaHd abeGWi4h ' e hybri

t echni que as descrjbed in I\%t erials and Method g‘f’?a\gf‘i‘"‘ﬂ%ﬂ"s F%a‘f’@fon%ants Yhat

t r ansf orfrant ¥ taiRga dethRERER andhpS Il IIRAMEsadslwarepseirceadrfor prakth @nQflates without
. GAL4 DNA- bi.ndi ng domain and the transcriptional

I nteractin | |t he g d t
activati ongté—#&%&lanm%?% l%‘rcgﬁg R 31 85COBY et ehe Positi¥R: cloey, Mhichaexpressedh ¢ wiovlabiridn

and expr essprofeim thifiBter AR With®acl) 88y, 4 ' | $R1L1- L9 Lhe UAS
and the TATA portion of t he GALI pr%n%@etpge%ggét@rateégp%ieﬁggg‘ ‘é{ﬁrﬁrpé%egﬂf‘el y

2000 cl onesT i Rlatefedeyoidedeot erygtaphamniciicipe , andL Bistidindiadd AATaiRASESmVENA

prepared from r %?y sel ected positive clones served for transient
co-transfectloél@%‘imlgg 6 yeast srain together with TRAF2 cloned into 20

pGBT9 wviect Oﬂ.&@gaﬁbsfﬁgehgﬁ%al actosi dase activity was perforned on the

transfornmed S 6yeast Ccol onies as described in Materials and Methods

(v). The bl ue cdlasitivehzionespioket apeil theswarhybrd @@'Eérpﬁrefe%ubg& ttocak%k@g
In :

t hat cont aisdn chNA encodi, n% a Er otein or polypeptide that s to
The resul t $EFOPHEN: (fSt HY BFYad6 sicruetsllst frdlowiia Clontesh Literqibriést dnahuahefort 0

grow on 2%eafid spd @ : i o Lacz as neasured in the color test,
are sumnar i zed in Tg I _eﬁllg&l&ngfl p'?l ﬁg&gif)”s]? ¢ ?‘1/8“8?‘_0?%’ ask d briefygransfosmanmmas
codi ng for _ng\ahowed)tcelgr@y aﬂ'E?ﬂi@fdr_tz.aIJays WRAL reh&hifP RS © Al in diameter then
sel f-aslgom at i aﬁﬁndﬁér m n%@hormdl mers, and the l'ynphotoxin bhefa r'ecept or
whose i'nt ad&f ergRrhartaWhgtman iteuen The filfersdvenRaFRughilh freezedthad esathain 66l
cDNAs (clo . e novel 0 The_positive, clones were further
checked i nlag[?elg??lcﬂje %Sg@gle%ﬁ%? \céllglgsy tl?eé‘ssto,ak?fgfpef‘?“ﬂgrhé‘ék]eﬂlg%'r Nedh Qs TH0; 5.5

oactod only i Lh TRAES and o oo o fi EOMEER 1o, BHERE Sortafild o
i rrel evant m‘g(ral( &rgnd ang 03 5)0M BodercgBoethanol. Colonies were monitored for development
of blue color which is an indication for induction of B-galactosidase.
20 vi) Expression of cloned ¢cDNAs
Two kinds of expression vectors were constructed:
a) A pUHD10-3 based vectors containing the open reading frame (ORF) of either clone 9,
10 or 15 in fusion with the Hemeaglutinine (HA) epitope.
b) A pUHD10-3 based vector into which FLAG octapeptide sequence was introduced just
25  in front of cloned TRAF2, hereby named FLAG/B6/TRAF2.
The constructs containing an ORF of clone 9, 10 or 15 were transfected into HelL a-
Bujard cells (for these cells see Gossen, M. and Bujard, M. (1992)) either alone or
cotransfected with FLAG/B6/TRAF2 using standard calcium-phosphate method (Method
in, for example, Current Protocols in Molecular Biology, eds. Ausubel, F.M et al.)
30 vii) Luciferase assay '

Typically 5x10° transfected cells were harvested by washing three times with cold

PBS and resuspending in 400 pl extraction buffer (0.1 M K;HPO/KH,;PQ, pH=7.8; 1 mM



checked. O one 15, on the other hand, did not bind to MORTI, nor to the
intercellular-. domains of the p55 and p75 TNF receptors, but did weakly
bind to Lamin and to Cycline D. In order to narrow down the r2@i N Qo
TRAF2 nol ecul e which interact with clones 3 9, 10 and 15, two additional
constructs were made. One construct conprised of the N termnal part of the
TRAF2 nol eDUTE, Lagid RE-thEicds:s wa ’ atypy Effedt | R8sk

the zink fi nge?3 nﬁnifs. The secgﬁlhgg%gﬁds:b?ué?ﬂeieﬁtizr?%dgaézg}% @P éaélﬁgéer% %a
part of thehavmege Galledebrisi was aemaved2bP ceatrBBdationoffe mimgatt he,000 RAR) dBomity
and additiqnak 42 am no Zﬁ@i df' 1ZJ'hi-:‘se two constructs were served as baits
in two hybrid T&%t £558he sPRsH ¢ of clushprage 1bulfero(2f hanMwrslyeyiglydmms 1§, m

o TRAF ol el SR pL ML, 57 RS0 LA R AR AT e
FUlT | ongth TRAE2 il ocule. 1o Tabrar LT Buteary o LEne s ariern f 5, 0°
hybrid scr &&¥Fyigvcirg tradp DI werepadded toithe vdaction. dlucifems@activityands ddberniricd
D I DB e b e S
namber 10 3 Lynphet oxi bt a s Srner s o IR AR 2 2155 a0

10 Example 1:  Cloning of new clones 9, 10 and 15

A cDNA library prepared from B-cells was screened for proteins that associate with
TRAF2, using the two hybrid technique as described in Materials and Methods (iv). Only in
transformants that expressed both TRAF2 and a protein capable of interacting with it, the
GAL4 DNA-binding domain and the transcriptional activation domain were brought
15  together. The result was the activation and expression of the 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 srain together with TRAF2 cloned into
20 pGBT9 vector. Assay for B-galactosidase activity was performed on the transformed
SFY526 yeast colonies as described in Materials and Methods (v). The blue color that
developed was an indication for yeast colonies that contain cDNA encoding a protein or
polypeptide that binds to TRAF2.
The results of the two hybride séreen; the ability of the picked clones to grow on
25  3AT plates and to induce LacZ as measured in the color test, are summarized in Table 1.
Of the positive clones checked, two were cDNAs coding for known proteins; TRAF2 itself
that is capable of self-associating and forming homodimers, and the lymphotoxin beta
receptor whose intacellular domains were shown to bind TRAF2. Three of the cloned
¢DNAs (clones 9, 10 and 15) were novel.
30 The positive clones were further checked in a bindihg specificity test, namely
checked for their interaction with irrelevant baits. As shown in Table 2, clones 9 and 10

reacted only with TRAF2 and did not bind to any one of a number of irrelevant proteins



22 JUN 2m 54 Table 111 : Specificity tests (interaction with irrel evant
baits in the two-hybrid test) clone: clone 9clone 10cl one 15 Sﬁt
LAMN--+ cyclin D--+ p75-1C-- p55-1C-- 10MORT 1--- TRAF2++++€idoUN Z004
Applying several PCR steps to cDNA clone 10, the full length cDNA was

cloned 15 fr cE\IA | j braries obtained f¥om RNA of hunan tissues. This
protein was ianeql NI 9@ thegpthenirandg didhdoet bid ke MRRTI, rrdotthe intercdllubar -

that it coniudifls & JDel Lt - shoul d be_.not ed
that the sequence éﬁé @Fone ﬂlﬁa}melre%l% |a| F‘églgna kg' nd(%é‘ﬁﬂ’l’% ‘Echg’ Cycline
obtention d@. NIK by PCR) was seen to encode for a protein, originally

desi gnated NVP (see co-owned, co- gendl ng IL 117800@ This NwPI or clone 10
encoded 20 prot épﬁf‘i’ﬂééoélé'éﬂwtd@ vinchpe regon en déAome sqdormdilqhgnteoadt Iméthlclctrms X

conserved rptpfs it chat.acterize Ser/ Thr ot |n ki nases.

Sequenc?ng of bnazl\(/jv wgs c%l‘ffoélg BQ"SFrHEtSn%Vglm ‘éﬂ?é‘é“‘(%@&%@e Ofi@ Ié{nd
15) were pudridihdd artaTRhé erm‘zlrﬁolEcule 2a5m§91abnd§ﬁdtotiw 'ihaPNﬁhY&ﬁ tﬁW% &%
sequence analysis. Al three clones were found to be partia

The tot al |a@<ih@nmnbﬁngd:ranesfsg'rhqemnd cmﬁsrmtmmdwmlmﬁoc -t&h0al aad JEINO
base airs ectlve S...3 and.5 ) sequenced part of clones
o and 15 afiplsE: aiing acids %Zﬁle%f{ﬁll °°§W%®GQM#OE%BnéHQGd3UQn@ 43 ainp 04
55 Figs. Bé&dd C e eque
ﬁk@éﬁvtﬁb%oﬁﬂwc’fsewgﬁc%]&?%ie%fbﬁ HEREL hitidCleS TI]I% é%f“ﬁ% 8&%‘@9

fromboth 5 and 3' ends am no acl ds enco
(b). Cllénesh®y tlwdmvdhlelc‘bom:s 9pzh® tahd|1 5 aliNAot imveract wials theotoigtrhi® RAEREREamldR

am no acid_l. e
acids'? t& ng {' JP’RAF2 molecule, they all did bind to the C-terminal construct comprising

the “TRAF domain” with the same efficiency as they bound to the full length TRAF2

molecule.
15
Table II: Summary of the results of the two hybrid screen using TRAF2 as a
“bait”, in which clones 9, 10 and 15 were picked up.
Growth on Color test (min.) ID/name of clone, Number of
20 50 mM 3AT as defined by its independent clones
sequencing.
=+ 10 min TRAF2 150
++ 20 min new clone number 9 6
25 A+t 15 min new clone number 10 2
- 10 min Lymphotoxin beta receptor 2
+ 15 min new clone number 15 5

30



Clones 9 and 15 are partial clones, which lack their nost 5 end of the
coding DNA 5 sequences. The deduced am no acid sequences shown in Figs.

3b, 4b and 5b, are all started fromthe first nucl eotide of t@ZU‘ﬁﬂpfﬁfive
cl one. The sequence of. clone 10 (a partial cDNA clone) which was nos

t horoughly anal yzed, encodes for a protepn called NW1 as noted above,
cont ai ni ng Bele THr: pr ot Sipecifikitpases notifs. The full |ength cDNA clone

obt ai ned from PCR using,.the clone 10 as noted 10 above reveal ed the new
TRAF2- bi ndi ng ki nase NI {@gaction wish derelenanibaityia thetwodybriddtestie sequence
and its deduced am no acid sequence of NIK are shown in Fig. 6 in which
the initiator ATG at nucl eotide no. 232 is underlined, and in which the
stop codon at nudémot cldee fo. 30¢Bné $0i Ndiciixeqd by a star. The fully
sequenced NIK clone of Fig. 6 is 4596 nucleotides in |length within which
the NI K’co&lﬁg sequence is contained, 15 this coding for a NIK protein of
947 am no ?L'mq esi dues. Databank searches reveal ed that the new am no acid
sequence o 'K shows particularly high honology to a group of kinases of
whi ch severgtlimbe known to serve as MAP ki nase ki nase kinase. Fig. 7 shows
the alignment of : 20 nouse MEKK (S 1), BYR2 (S2), Tpl-2 (S3), Ewing's
sarcoma on®dddke (S4)- SS3 (S5), 25 (STEil) (S6), (NPK1) (S7), (BCKl)
(S8), and ggﬂl (S9). Sone of those kinases have been identified by virtue
of oncogencvE activity that they ~ 30 posses3 when in nmutated form -2 2 JUN
2DD4 5o ExeoRrire 3: Expression of cloned eDNAs and their Co-- inmmuno reci
itation wth TRAF2 HelLa-Bujard cells were trasfected with RAF2 tagged

wi th FLAG TRAFHUHDLOEF based &kpressi ontector and constructs contai ning
ORF of either clone 9, 10 or 15 fused to 5 HA epitope, as described in
Materials and Methods (iv). Cells were then grown for 24 hrs.

Applying several PCR steps to ¢cDNA clone 10, the full length cDNA was cloned

15 from cDNA libraries obtained from RNA of human tissues. This protein was designated
NIK for ‘“NF-xB inducing kinase’ due to the fact that it contains a protein-kinase region

(see below). It should be noted that the sequence of clone 10, when intially analyzed
(before the obtention of NIK by PCR) was seen to encode for a protein, originally
designated NMPI (see co-owned, co-pending IL 117800). This NMPI or clone 10 encoded

20 protein was seen to have sequences corresponding to the 1 to XI conserved motifs that

characterize Ser/Thr protein kinases.

Example 2: Sequencing of new clones
Three of the novel cDNA clones (clones 9, 10 and 15) were purified, amplified in E.

25 Coli and their DNA was subject to sequence analysis. All three clones were found to be
partial cDNA clones.
The total lengths of clones 9, 10 and 15 were around 2000, 2700 and 1300 base
pairs, respectively.
Figs. 3 and 5 show the sequenced part of clones 9 and 15 and Fig. 4 shows the full

30 sequence of clone 10 :



in Dul becco's Modified Eagle's Medium (DVEM ) plus 10%calf serumw th
added 35S- Met hionine and 35S- Cysteine. At the end of that incubation
time cells were lysed in radioinmune precipitation buffer (10, 3\/1
Tris-HO, pH 7.5, 150 mM NaCl, 1% Noni dent P-40, |% deoxychol a2 JBN 200k
SDS, and 1 mM EDTA; 1 m/ 5x105 cells), and the |ysate 10 was precleared
by i ncubati on w Flgsi 54-Blskwa e & ) B I S
beads (Pharpaci a thweden) I mmxﬁ}gg?ltécé‘?dgfd?a? F%mn\;\eggfpreoﬁggrs %Iggﬁegngﬂﬁ% Gtk

i ncubati on at a“d4jC s £3)i Qﬂlddhs d@dUCtetrhemliryosam eicbedatitetebfF AGO(dmerichasit i hom
East man Kod [g I éclo 12 5 (Field, J. et al. (1988))
monocl onal &At c]\l O"fh‘é’a%g@f’ I ERFOpF tldE pminq aqidlong argtsiad on SDS- PAGE
gel followed by @wneggq n
denonstrated that the pgglg F Z‘%yam;{%%ﬁe\gﬁgma%g i %&@? gﬁ‘(@ fhg% 518Fg Nn‘% of
mol ecul ar  wisARenCss. aiheutedusl Siino 4&6id aeqheabeskshewnds pq,etwab)and SBJOa:b Al 8fapel i ON
of clone 15, w tgu f]J\'[F\’AFZ coul d. be detected, but the proteins encoded by
clones 9 and®®e ¢ fiskpucieotige|of therespestiye ¢lpng. engt h NI K, Were

CO- i mrunopr eci pi T. cel | s t re
co-transfected WTE%@%E%@@ n:'leet @Afg(ggn% (ﬁ%i W}P W@Fd?fé% E “Eﬁy

| mTunopr eci gualyaed: cenebdds for h@bteﬂﬂ&dlledﬂb&@wrasaﬁftéd hb%v%néérﬁ‘ﬂﬁhﬁ%elfl%} gﬁ’éﬁgn by
anal ysi s oqﬂSDS— PAGE as descri bed above, displayed three bands In e

lane; one P38 RS Kisdllilength eDNA tlene ohtained Groor PAR usingdteclops b0 es netednd

prot ei nt 2o 0By FPaied MG TRARD R, g UG PERRAS °ave . ko
i nduction by geITlreeﬁﬂlr fadleqieasegasnce Tandl #aldeduddd Sanding acHOfeqddie EGNATE &l;
were transfected with either i%ﬁ tg of clone 10 in Bc[a)llt\:lA (qFlge7 | an ee“;L)

3 .tg of pcPRAB LK qilkpirhdinimitiater ARG ap nEclgNikernec @p2 run@ériged, And an-ehnBl)

orvmth b epto in Fi

I n each onceihé(;?tsb %gﬁg%gttétéc%gg F?or??zﬁfé‘ '[CS Y%ﬁn&gsﬂ}"@%&%ﬂgﬂ%&
brought to of Fig evist4596 aacieetides Vn len@ﬁl%n‘(ﬁﬁéfpfhe 1:4 @o Qéncﬁ?sr&’&tzﬁ?e’ﬁ
EBNA cells transfected with 15 tg pcDNA3 vector al one I ane

Cel | s war e tHs 60fing &or DI peotein ADYERiamidi anid resitpes. cal f 2 2 JUN 200" 57

serum then vver sted.and tr ccordi ng. to Schrei ber et al
(Schr ei ber Gb"{l%ﬁnﬁ Thusey rees |§'§t Bey amise acid,seaepss of | NHs ghoyel |

NF- KB was r]ﬁﬂlcb[alﬂ?dnglﬁ h&ﬂo%gy $6tha QBUE’%PH@Q&S%@Q& h& ve?il' E&Lfr‘% 5468 as
corresponding to the NF-KB nding site as probes. ? e probes were
GATGCCATT FreeckinFseTkingsd. CAGT. AAAGAGGAAATCCCCAATGG) As shown in Table

IV NIK i nduced I}!Fg uﬁsho‘év%@hgolﬂ,enm%m ofctI vely than TRAF-2. On

20 mouse MEKK" (S1),
BYR2 (582),
Tpl-2 (S3),
Ewing’s sarcoma oncogene (S4),
SS3 (S5),
25 (STE11 ) (S6),
(NPK1) (§7),
(BCKI) (S8), and
(NIK) (59).
Some of those kinases have been identified by virtue of oncogene activity that they

30 possess when in mutated form.



the other hand, clone 10 did not have this effect at all. Reporter gene
assay was perfornmed as follows : 293 EBNA cells were co-transfected with

t he pcDNA3 vector containing I-11V LTR to linked to the |uci f_-fégﬂﬁq
reporter gene, together with either pcDNA3 plasm d containing 1?@9# t he
p75 TNF receptor al one, pcDNA3 plasm d cgataining clone 10 cDNA al one, or

wi th pcDNA3 pl asnid ma@mimm%iamoft NGored® T%Nﬁephgﬁr a{;ﬂﬁﬂ- pCENAPF.?’
plasmd listed in Tables and V. e resurts sno ate
. 15 a) thHemangprecimtatiomwithJIRAR2does not activate NF-KB induction, while
NlK strongly d that clone 10 a | ] NIK in which the active
site lysine ms%@%’l@@ﬂ €8 H?de%ﬁ?f‘F%gF F’IV\\‘FF‘KTI}-R;? regRpdyvith ELAIG sdpNFD 168

i nduct i on ¥ased Bepredahih decidiSdich ﬁﬂﬁtsfdtolrnizfinin PRI ail}e;rgil%g o! 10 Ol(%ﬁS %l&? fg on

of the 3' UIR of NIK (NI K-3"UTR) grea I ntréased I'ts expressi

consequent H dpitopeitsisl desritted it MutérialdraridBMethdids (ivprC et arere MRnass®f fhimd he,
tivation of NE-KB by NIK Gel-retardation assay.

mut ated for Tabl e, | V. Ac , )

Nunber s ar‘&r&‘ﬂ}ﬁ?ﬁ%’ § B’ch’dl'@&i Bagls' s Medum dPMEM)arlus 10% ¢rdd securadvitly added **S-
hosphoi meggfy; £ t t.sare ty. .vector32770.7

TRAR2341170 {7hml\[|i|q)ljl 6B 7S %&%ﬁeﬁo@% &}?igﬁzﬁ‘%ﬁwg‘gs@s THHEElyRed m

Doni nant - madiatmmene pfeeipitatibn Bh@éimenMWﬂ%-HCkgﬂr:J}ﬁrﬂSOW N%Etlb%)_ﬁ‘g&fqew

NF-icB by  overexpression of TRAF2, TRADD, FADD, TNFR-T,
TNFR | / FAS 48 fredepxyeliqlatgng 15 EDSasndh M KPTEE bylNiO ceits) f ardathe Iysass .

I nducefy ofyw & pl¥leNef by incubation with irrelevant rabbit antiserum and Protein G-Sepharose

beads (Pharmacia, Sweden). Immunoprecipitation was performed by 1 hour incubation at
4°C of aliquots of the lysate with anti-FLAG (purchased from Eastman Kodak Co.) or anti-
HA (clone 12CAS (Field, I. et al. (1988)) monoclonal antibodies. The expressed proteins
were analysed on SDS-PAGE gel followed by autoradiography.
15 The results of such experiments demonstrated that the partial cDNA clones 9, 10
and 15 encoded proteins of molecular weights around 50-65, 45 and 26 kDa respectively.
No interaction of clone 15 with TRAF2 could be detected, but the proteins encoded
by clones 9 and 10 (NIK) as well as the full length NIK, were co-immunoprecipitated with
the TRAF2 protein. Samples of cells that were co-transfected with TRAF2 and either one
20 of these two clones and immunoprecipitated with either anti-FLAG or anti-HA antibodies
followed by analysis on SDS-PAGE as described above, displayed three bands in each lane:
one band corresponding to either clone 9 or 10 encoded proteins and the other two is a

doublet of 42 and 44 kDa corresponding to TRAF2 protein.

25 Example 4: Functional tests

NIK was found to have NF-kB induction by gel retardation assay. Typically 0.5-1 x

10° 293 EBNA cells were transfected with either 10 ug of clone 10 in pcDNA3 (Fig.7 lane

1), 3 pg of pcDNA3 containing cDNA for the p75 TNF receptor (Fig. 7 lane 3), or with

both clone 10 (10 pg) and p75 TNF receptor (3 pg) in Fig. 7 lane 2. In each one of the

30 transfections the total amount of transfected DNA was brought to 15 pg with the “empty”
pcDNA3 vector. As a control serve 293 EBNA cells transfected with 15 pg pcDNA3
vector alone (Fig. 7 lane 4). Cells were grown for 24 hrs in DMEM medium + 10% calf



clone NIK*- . TRAF2 NF-KBvector Nl K3' UTR1ONI K*3' UTR225- 501 as
TRAF230010002530ND TRADD30080010001001005ND MORT1/ 3001000258090 FADD
TNFR-12008001000501005ND TNFR- 1120075080020906ND FAS 300120025%)(935{”fl}hgma
RI P3008007550ND NI K50010010ND TNF20080 Rel AL0OOONDND10OONDNDND EXanpl € ;
Addi ti onal characteristics of NIK In additsvon to the specificity tests of
Exanpl e 2 alserve), fhent kere t haovdsiedr iand t eadtédhgacebrdidgdieo Beineibagetilo pSihréibs, ¢f
NI K reveal ed (results not shown) that the initially isolated partial 10
clone of NI %t (€582 4525mplss WeRegyn o9 Yo palwicrylamige ke NE-¢B wrismadnitoseyi esingé
TRAF2 (C TRA b ) . IL.le, in contrast, the full-le | K bound to
bot -t he G TRABT adaiio MRS o8 FSrPHdRS oatsmrantii q KSR BoRBAIR. Sita R
al so does ngfoHekNd tThel ur , a [ i i-ng

C- TRAF doma?n ofb TRgAFZe Eﬁg]%tb ﬁde: I\I—B{ggm nal G%%%ﬁ@?%ﬁ@?ﬁ?ﬂ?ndgﬁe
partial N KCASFESANEGAGGALRTCOCDAATGGRot the full-1ength NIK 15

i ndicating that the binding of full-length NIK to TRAF2 requires both the
C TRAF and N TRAF sh8Whithd able IYRiHoindncer NEmyBopysn mwe effpativelyahan TRKFed d3n

o el SR R B agk g, cocll o commine ol (e
receptor famly) Repodert detie Résal ARPparib@idas ols@ptor) . NI K al so . does not
293 EBNA cells were co-transfected with the pcDNA3 vector containing HIV LTR
10 linked to the luciferase reporter gene, together with either pcDNA3 plasmid containing
cDNA for the p75 TNF receptor alone, pcDNA3 plasmid containing clone 10 cDNA alone,
or with pcDNA3 plasmid containing cDNA for the p75 TNF receptor and a pcDNA3
plasmid listed in Tables [V and V.
The results shown in Table V demonstrate :
15 a) that clone 10 transfection does not activate NF-xB induction, while NIK
strongly does,
b) that clone 10 as well as NIK in which the active site lysine was replaced
with alanine (NIK*) strongly inhibited NF-xB induction by the cDNA listed in the first
column of Table IV.
20 Deletion of the 3" UTR of NIK (NIK-3"UTR) greatly increased its expression and
consequently its ability to block NF-xB induction when expressed in the mutated form.
Table IV
Activation of NF-xB by NIK. Gel-retardation assay. Numbers are counts

of radioactivity decay events as detected by ‘phosphoimager’ plate.

transfected cDNA counts area (mm”)
empty vector 327 70.7
TRAF2 3411 70.7
NIK 6532 70.7
clone 10 343 70.7

25
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Example 5 : Additional characteristics of NIK

In addition to the specificity tests of Example 2 above, further two-hybrid testing of
the binding properties of NIK revealed (results not shown) that the initially isolated partial

10 clone of NIK (NIK 624-947) binds specifically to the C-terminal region of TRAF2 (C-
TRAF domain), while, in contrast, the full-length NIK bound to both the C-TRAF domain
and a region upstream of it (N-TRAF domain). NIK also does not bind to TRAF3. Further,
a chimeric molecule containing the C-TRAF domain of TRAF2 and the N-terminal portion
of TRAF3 could bind the partial NIK molecule (NIK 624-947) but not the full-length NIK

15 indicating that the binding of full-length NIK to TRAF2 requires both the C-TRAF and N-

TRAF domains of TRAF2.



as well as by overexpression of p55 and p75 TNF receptors, or
overexpression of a p55 5 TNF receptor in which the intracellular domain
of the p55 TNF receptor is replaced by that of the FAS/ APOL re2@niuN 200\F- KB
can al so be activated by overexpression of TRAF2, TRADD, RIP or MORT 1,

but not by a MORTI deletion nutant |ackingethe region upstreamof the

“death domain' oMdvEdRE:. KWEKnaloesl aboveelf-f Wkdocla@s)gt forNl feesblit md the o K
mutei n NI K KK429- 430AA nor the partial N K (N K 624-947), induces NF-KB 10
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NI K acti vi t% i s _di rectlgﬁl nvolved in this NF-KB induction. Likewse the

above obser VRADILWHVIBIRT band RIP nZhesewesulisicomslate withsthoss shivert #sTable HI hbsw

| xB reduction. 15 NE-KB i.s al ti d by IL-1 h in Fig. 2b).
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dom nant - negative nmutant). However, thi
expr essi on o199 Ra and 2ntiSg. Abrbeagpimbiecrompldie NF- KB activity observed upon

over expr essi on ﬁ[il t}t;e E’E%St Re] .honol ogue in 293-EBNA cells was_unaffected by
co 20 expressi on SFOFP RALAnlFIS gevealed thak there ina ginslerifansennt m§ NIKaexpresreddise s
not af f@ct JabiBus tisdiel 12014 ' ' t I Gdpat es, i

their receptaqr‘:]? nlducec;J1 a(l:ft?%r'\e/rgte‘ F‘éﬂg q*fﬁ%@ﬂ?ﬁ%“[@ﬁ?‘%y%c{?‘f‘év?fgﬁ %"fft %Pplﬁ ritleofides
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ant agoni zi ng co s”é'g'\ﬁgﬂ s 35f 194ed |aBONE dN atearech et ethenBEatein ogncadrd KRGHone 10

activation (gR¥indlR, 9¥aL A Wi LS §Upel - - | Lpduce .
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As mentioned above, overexpression of NIK in 293 EBNA cells induced NF-xB to
an even greater extent than overexpression of TRAF2, but overexpression of the partial
NIK (NIK 624-947) did not bring about NF-xB activation. In addition, the above noted
25  NIK analog/mutein NIK KK429-430AA also did not bring about NF-xB activation when
overexpressed in these cells. Thus, induction of NF-xB by NIK depends on an intact kinase
function of NIK. In contrast, RIP (see Figs. 2a, b) which also has a kinase domain can still
induce NF-xB activation when its kinase activity is abolished by mutation.
The activation of NF-kB upon overexpression of NIK was indistinguishable from
30 that produced by treating the cells with TNF, and as with TNF or TRAF2 overexpression,
the principal components of NIK-activated NF-xB were p50 and p65. NIK overexpression

caused the degradation of IxBo and blocking this degradation with N-acetyl-Leu-Leu-
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appears to play a specific role in this casc
£ e
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phosphoryl at es and activates other Kinases

activation byKdinuteit NIKOKK1ZOyARAL Mo lthe pRiial N |- s adussd; NE- X
activat'oon I s. i.ndependent of TRAF2 and h?ﬁ?i& t he actlvéatitli on bntHMF%BB';"fEhe
| L- | - r eCept HHVAHY: pElosepvish dixaresaionof he ITEr KKHa9 <i30AIARMSteid or NIK 624-947 in

serine/threpgy. { is.recruited to the IL-1 receptor after
stimul ati on@%ycggl\}e% Qgﬁffot&%%%l%‘?t,h %d&laﬁs’g (5’_“??3? #%ﬁiﬂoﬁﬁﬁﬁgﬁnqﬁi heishe Feepioseer
Cao et al.,ast8Gfad pastelerbsufed ﬁpﬂ%%dkﬂlg%fgndu%mm o RIFAGS E&iﬁﬁgﬁ’ ﬁ( ﬁ@?’?“&eﬁe be

target of NIK, or of a cascade of kinases activated by i

| xB. NI X nedgeatss indigatispthatyINBE ectiiRAFs direqlyeinolvead i S INELES Ynd&Ef?&ﬁiL?g \%E'é‘t
bind to thetﬁlfgr eﬁangll g_TAI\_IK—I/TRAF_(see Cheng 30 and Bal ti nore, e9 ,
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' idibited by the expression of NIK mutants. In addition, the NF-xB activity observed upon
overexpression of the p65 Rel homologue in 293-EBNA cells was unaffected by co-
20 expression of kinase-deficient NIK mutants, indicating that NIK does not affect the
function of Rel proteins directly, but participates in their receptor-induced activation.
The cytotoxic activity of TNF (apparently mediated by MORT 1-associated protease
MACH - see Fig, 2b) is subject to negative regulation by some NF-xB-inducible genes. The
antagonizing consequences of NF-kB-mediated gene induction and MACH activation may
25 explain why TNF itself, as well as IL-1 can induce cellular resistance to TNF cytotoxicity.
In line with this, it has also been found in accordance with the present invention that the
expression of NIK dominant-negative mutants in 293-EBNA cells significantly increased
their susceptibility to killing by TNF, and that overexpression of native (full-length, wild-
type) NIK inhibited the killing of the cells by TNF or by overexpression of the p55 TNF
30 receptor (this receptor has an intracellular domain containing a ‘death domain’ region that

when expressed in cells, in the absence of any TNF, can induce on its own cell cytotoxicity
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wherein said pol ypeptide is the sequence encoded by the nucleotide
sequence SEQ ID NO 3 (clone 10). 3. The polypeptide in accordance with
claiml1l, wherein said polypeptide is NNX (SEQID NO 7). 4. The.

pol ypepti de according to claim3, wherein said pol ypeptide has2atJUN-2308
part of the am no acid sequence SEQ ID N@ 7. 5. A DNA sequence. encoding
a pol ypepti @8 tSmbrodk neis 4o (TRI®2 Maicmﬂuélaﬁﬁ%N%QEB&hhw hanblit; XBid Sprin

sel ected fi__‘g tllig group consisting of: (1) ac sequence conpri sing %’he
nucl eot i de E]E.Pé boratany FresgoCold: Sprimg Harber 2gient of a sequence of (1)

whi ch encodeg yHEPLd L hat, i g to TRAF2 and nodul ates the activity
of NF-ice; anga%%tag" %ﬁzgaﬁgﬁec%ﬁcg g’bl e of hybridization to a sequence

of (1)--(2)5unfaio ¢redle( Hioah Bigbetint@Reb, comdi tions  and which encodes a
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prokaryotic host cells containing a vector according to claim9. 13. A

met hod for producing a TRAF-binding protein, isoform fragnent, analog. or
derivative thereof, which conprises growing a strain of hOStégiu
according to claim 12 under conditions suitable for the expr N 2904
said protein, isoform fragnent, analog or derivative thereof, effecting
post-transl ational nodification, as necessary, for obtaining said protein,
isoform fragment, analog or derlvatlgﬁ t hereof, isolating said expressed
protein, isoform fragment, anal og or rivative. 14. Antibody or active
fragnment or derlva¢%§ t hereof, specific for a pol ypeptide according to
claim1. 15. A for t he nDduIatlon or nmediation in cells of the
activity of NF-KB or any other intracellular signalling activity nodul ated

or medi ated by TRAF2, sai da peifiegteeepitiati BYndds @atl rREFS AN HekbSRY
introducing into ald cells one or nore of the pol ypeptides in accordance
with claiml in a®*fordrSIPEEpPE NE5rBr n$d ik oL WPeRt 3R nEFBIRELIB MY F8F e0Of , oOF

introducing into saitbcetis delgeded NSO Gib:DNA (geauense im éfﬁ%@rdance
with claim5 in the, fo m of the vecgto in a dance with cIa|n19 carrying
¢
said sequence, sard vé ctor elﬁg c%ﬁa?W%Q of° t?;hsflﬁqﬁ fG2eerts i3 a way
that said DNA sequentRarz aedphensedesntisiatticaly o¢ ﬂﬁvaTh@) g4 hofd ne
according to clalg1d§ mhq&gkn ) idn treﬁﬁ*&%hOf said cells is by
transfection of sard c®fFT¥ W Ph §"r88% ) afF il - vP?Y%W%éEl&P e
conprising the stbps tin chajgednst ruet enina acddosbiusant ani aBlowimus
vector carrying assequenge eng SREC raa' §p15i€s%%t py ot %fe'ie%rga%d) t hat
is capable of binding to a sp eC| surface receptor e surface
of said cells to BBS rtion of an amlro acxd, which analog blnds to TRAF2
and modulates the activity of NF-kB; or d) a derivative
of a), b} or ¢) which binds to TRAF2 and modulates the
activity of NF-kB.
2. The polypeptide 1in accordance with elaim 1,
wherein said polypeptide is the sequence encoded by the
nucleotide sequence SEQ ID NO: 3 (clone 10).
3. The polypeptide in accordance with claim 1,
wherein said polypeptide is NIK {SEQ ID NO: 7).
4, The polypeptide according to claim 3, wherein
said polypeptide has at least part of the amino acid
sequence SE{Q ID NO: 7.
5. A DNA sequence encoding a polypeptide that
binds to TRAF2 and modulates activity of NF-xB, selected
from the group consisting of: (1) a cDNA seguence
comprising the nucleotide sequence SEQ ID NO: 3; (2) a
fragment of a sequence of (1) which encodes a polypeptide
that binds to TRAF2 and modulates the activity of NF-xB;
and (3) a DNA sequence capable of hybridization to a
séquence of (1)~(2) under moderately stringent conditions
and which encodes a polypeptide that binds to TRAF? and
medulates the activity of NF-xB.

6. The DNA sequence in accordance with claim 5,



treated and a second sequence encoding a protein selected fromthe said
protein, isoformnms, analogs, fragnents and derivatives, that when expressed
in said cells is capable of nodulating /nediating the activity, af F- KB or
any other intracellular signalling activity nndulated/nedlate%

or other said nolecules; and (b) infecting said cells with said vector of
(a). 17. A nmethod for nodul ati ng the ggRAF2 nodul at ed/ nedi ated effect on
cells conprising applying the ribozyme procedure in which a vector
encoding a ribozyne sequence capabl e of interacting mﬁth a cellular nRNA

sequence encodi ng pt.i de ae cording to claim i s introduced into
said cells in a fo&?ﬁp é?’ téI}em“{’"s" estEe E?‘ber{'cﬁfs%llg FPbokyme sequence in
said cells, and wheréi.n V\hem mdseqdunynﬁnsa@uefmues WBXAr eysed sp said

cells it inter actéo%grtﬁglﬂz? fo rﬁ_@leg*_f‘ée @%e%é‘uengg trf'?e I reb gqlﬁeﬁ\é#ﬂg 't

thus resulting in t brtion or ~expression
protein in said cevig tBe mimet Aot fasqueset SEONLD Avd i?dentl fying the

pol ypepti de accordinggt,o cAaipihl secRRBALS ecQEal?l‘J‘dbf‘ghygi-*Q% gt‘é t Qad RAF2,
conprising applying the geast two- hybrid procedure in which sequence

encodi ng sai d TRA] O NZEPE8 | SR bcorke WBPP@ICQ/ectheFI‘ and
sequence from a cénw%de@rag&nthptiméﬁdctbfdﬂng its €adikd €d by the second

hybrid vector, the vectors then bgl u§ed to transf orm yeast = host cells
and the positive transfor nedv PFS @Lﬁ " sl éqtq e B FRoRETOH "ExFF act i on

of the said secon@llaiﬁylérl d vector to obt ain a sequence encoding a protein

whi ch binds to said TRAFZ. k9. vg'@,g)rrre;mdag ordi ng L cd aicgh;?lé/\,hgg ein
ahal ogs,

said proteinis NIK or at |east one of the N K isoforns,
fragments and der?SAS BB ¥4RePcof @ eukaryotic host cell.

11. The vector according tc claim 9 capable of
being expressed in a Prokaryotic host cell.

12. & strain of transformed eukaryotic or
prokaryotic host cells containing a vector according to
claim 9.

13. A method for producing a TRAF-binding protein,
isoform, fragment, analog or derivative thereof, which
comprises growing a strain of hest cell according to
¢laim 12 under conditions suitable for the exdpression of
said protein, isoform, fragment, analog or derivative
thereof, effecting post-translational modification, as
Necessary, for obtaining said protein, isoform, fragment,
analog or derivative thereof, isolating said expressed
protein, isoform, fragment, analog gr derivative.

14. Antibedy or active fragment or derivative
thereof, specific for a pelypeptide according to claim 1.

15. A method for the modulation or mediation in
Cells of the activity of N¥-xB or any other intracellular
Signalling activity modulated or mediated by TRAFZ2, said
Method comprising treating said cells by intreducing into
said cells one or more of the peolypeptides in accordance
With claim 1 in a form suitable for intracellular

introduction therecf, or introducing into said calls the



20. A pharmaceutical conposition for nodul ating the TRAF2

nodul at ed/ medi ated effect on cells conprising as active ingredient at

| east one pol ypeptide according to claiml. 21. A pharnaceuti cal

conposi tion for nodul ating the TRAF2 nodul at ed/ medi at ed ef f ec) 29uK 2dss
conprising, as active ingredient, a reconbinant animal virus vector
encodi ng a protein capable of binding a ceglfl surface receptor and encoding
at | east one pol ypeptide according to claimz2. 22. A pharnaceuti cal
conposition for the prevention or treatnment of a pathol ogical condition

associated with Nra- %XBqhdCiiNGg QW ..ot her,.actiyjt | at ed by
TRAF2 or by ot her nol e%ﬂl es t_ol \Aﬁggﬁ%&%o%%?et%t ib:gg“@a%:cgr‘ dlx?ng é(’)r'al'%:l%l m |
bi nds, sai d conpo&Pti FRSEBAPrinsi #RFOTgANEe f atitthy ecldidurl  efrayimaot &4 id

encoded by clone 38q$&kQ, kRidQectbr Bdind\ dpabIBCSUleakr&ORASkEiQn for
the prevention o _ treatnent of a pathgl ogical condition associated with

. | _
NF- KB i nduci ng or “%i £h Gy Bdfers3i& iQH%t HBATPSE eAShP*PIEEFES oM b§R 6t her
nmol ecul es to whi chedigpol ypeptide according to claim1 binds, said

conposi tion conprisingg an %f J Ve f_a DNA mgl.ecul e_coding, for a
protein encoded by cloné 18ﬁ S%HOIS N%gag?in‘g W J‘f)lﬁ'lﬂ'gng é"éeﬁﬁ?'“Asa&
phar maceuti cal coRp®stiF W gridheeprevintbontrapsiecwannefit safidacells

pat hol ogi cal ~condi{ 410N 23S5QEHBE St 4k maVF- KB Jsndiel ben Qr. i L h, ot her
activity nmediated_py TRAF2 or by ot%erm_rml ECLﬁseg}ét va\hicchpgi%o'dlq;lg%hﬁti da
according to cl ai Pr’f%/‘?s bPhis, (25 aiCOnEbMFTENE oh EOFRIDILERRY 2BATRY f BEEYSVe

amount of a N K pretweim, chsofioigm af ragiente &italogg oz defiyat isyesddeer eof

25. A pharnmaceut | ﬁ%t&%@%%béﬁé%n tﬁngyz !{Qeca%ra%\ignéé %r}.nding 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, that when expressed in said cells is capable
of wodulating/mediating the activity of NF-kB or any
other intracellular signalling activity
modulated/mediated by TRAF2 or other said molecules: and
(b) infecting said cells with said vector of (a).

17. A method for modulating the TRAFZ
modulated/mediated effect on cells comprising applying
the ribozyme procedure in which a vector encoding a
ribozyme sequence capable of interacting with a cellular
mRNA sequence encoding a polypeptide according to c¢laim
1, 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 saquence
thereby cleaving it rthus resulting in the inhibition of
expression of the TRAF2-binding protein in said cells,

18. A method for isolating and identifying the
polypeptide according to claim 1, capable o©of binding
directly to TRAF2, comprising applying the yeast two-
hybrid procedure in which a sequence encoding said TRAF2



or treatnent of a pathological condition associated with Wr,B induction
or with any other activity nediated by TRAF 2 or by other nolecules to
whi ch a pol ypeptide according to claiml binds, said conp05|tﬁppJUN 2004
conprising an effective anount of a DNA nDIecuIe coding for a NIK

protein, isoform fragnment, analog or derivative thereof. 26. A

phar maceutical conposition for the prev@tion or treatnent of a

pat hol ogi cal condition associated with NF-icB induction or with any other
activity nmediated by TRAF2 or by other nolecules to which a NIK protein,

isoform fragmentis aaakogd My deki Mabiie eet Jidid 0qudd @l Frdmbi Nt sai d
conposi tion comprjsi n an eE] gcy ve anpunt of a NI K protein, isoform
r

fragnment, anal og “Gr F‘Wa tREd 01 LS 293 rThegh By nkReuEPERRA cRYRIFSI t i on
for the preventiomrctor, t that reotonf ehgatihnimgicakl Qand.lrbh@fbﬁsswsat ed

with NF-KB indugtien or,wth ny, other activi F2 or by

ot her nol ecul es % \%m Sy Tkgpro i ROSLY a0t o&‘ﬁ‘?ns‘f“roé@ e\ﬁaﬁg‘“gm@r

derivative accord-lsngat@if clfailirr@edi bys, estatattdonpasi tl:DdE] (s@rmr i segugrdan

effective anmountygl;qd DNA-HP! ggul odi ng for .a N K isof.qrm
yBEi eEUBLG lq % Je ?%Ioan E‘\%he p? 9

fragment, anal og Or derivative thereof. eventi on or
treatment of a PREABIDYIdEaltocemEd {iR2associ ated with NF--icB i nduction or

with any other activiiy negieat:gdnby LBAFZaQly bae Q_Ilt&a 25 5%& gpléo
nol ecul es to which g?fol ypeptide according to claim| sai d net hod
g

conpri si ng adm nFEP o M¥a?% eAt  leAShedthearPef ‘F’Eﬁ:tﬂ“é ARBEPR™f t he
pol ypepti de accordiatggs} fFrelyakntd.and dedi vt hed f;l@éretol‘fe prevention or
treatment of a pat ho%@gl CAaI condi tian_associ at, % NF- K?al nductl on or

: fet
with any other activity medifated by TRAF2 8PPy (oPRetor modulating the
TRAF2 modulated/medlated effect on cells conmprising as

active ingredient at least one polypeptide according to
claim 1.

21, A pharmaceutical composition for modulating the
TRAF2 modulated/mediated effect on cells comprising, as
active ingredient, a recombinant animal virus vector
encoding a protein capable of binding a cell surface
receptor and encoding at least one polypeptide according
to claim 2.

22. A pharmaceutical composition for the prevention
or treatment of a pathological condition associated with
NF-xB inducing or with any other activity mediated by
TRAFZ or by other molecules to which a polypeptide
according to claim 1 binds, said composition comprising
an effective amount of a protein encoded by clone 10 (SEQ
ID NO: 3).

23. A pharmaceutical composition for the prevention
Oor treatment of a pathological condition associated with
NF-kB inducing or with any other activity mediated by
TRAF2 or by other molecules to which a polypeptide
according to claim 1 binds, said composition comprising
an effective amount of a DNA molecule coding for a

protein encoded by clone 10 {SEQ ID NO: 3).



nol ecul es to which a pol ypeptide according to claim1 binds, said nethod
conprising admnistering to a patient in need an effective anmount of a

Dl VA nol ecul e coding for a polypeptide according to claiml. ?£ G']J'Se
met hod according to claim28 and 29 wherein said protein is er 3 W
clone 10. 31. The nethod according to claim28 and 29 wherein said protein
is NXK. 32. A nethod for screening of a PPgand capable of binding to a

pol ypeptide according to claim1l conprising contacting an affinity

chromat ography matrix to which said polypeptide is attached with a cell
extract whereby the |ighnda gphbownbdtacsal @Ionnmtsritxmam,d ehalth ,rgg,,entmn

i sol ating and anal wzi pg screeni n of a
sequence coding for a ??S’gnf capa Ipa%ﬁ?l%qlcﬁﬁ ﬁo’f‘% HHOBoRFRRPLE %68 wfe
according to cl ai NE-gdnprétsitignappl Wity tHhe weast bvprvitybrjediRfaeegure in
whi ch a sequence ergRei a | ypeptide is carried by one hybrid vector
and sequences fromﬁ’g %D%KS l:’ggecﬂ%m)éc 'Fﬁ\lﬂlﬁqullBPar’i}’ ar"@l‘i}'ar Pi eRPYPePREs
second hybrid vect 8FCO¥Gidisfiey mlmgmyéasmnlclest SBm|Son\)§lofslﬂ igai cbrprel O,

isolating the posithvekyeddidRsharnpd sl xt ractl ng sal d second
hybrid vector to obtain a “sequence encoaldlanIngg gangre Kaﬁg?%%d f or
i dentifying and pr BUTShPradeF §eaid vec Bhaasas . of m)dul atl ng the cellul ar

activity modul ated/ medisat ed pyaHRNedrEOMDIdoHpBE; ¢ () faera@@'rgkweﬂ Eigé JWN
2WM 71 a ligand cap bL ome ndlngtoapol ypépti de conpri Si [Cast a
portion of TRAF2 haV| fg T HE "amCho2aBf i %%FB&e%OWZlB{ala%?OCFRAFQ Wit

a Toceptor of the SNEINGE.T ocomtar { oty {oond by S e Meabidd AP ©F
or Dby other molecules to “which a polypeptide
according to claim 1 binds, said composition comprising
an effective amount of a DNA molecule coding for a NIK
pProtein, isoform, fragment, analog or derivative thereof.
26. A pharmaceutical composition for the prevention
or treatment of a pathological condition associated with
NF-kB induction or with any other activity mediated by
TRAF2Z or by other molecules to which a NIK protein,
isoform, fragment, analog or derivative according to
claim 3 binds, said composition comprising an effective
amount of a NIK protein, isoform, fragment, analog or
derivative thereof,
27. A pharmaceutical composition for the preventioen
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 NIK protein,
isoform, fragment, analog or derivative according to
claim 3 binds, said compogition comprising an effective
amount of a DNA molecule coding for a NIK protein,
iscform, fragment, analog or derivative thereof.
28. 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



screening step to be capable of said binding; and (c) producing said
ligand in substantially isolated and purified form 35. A nethod for
identifying and producing a ligand capable of nodulating the cellular

activity nodul ated or nediated by a pol ypepti de accordi ng toagé hﬁy@@
conprising: (a) screening for a ligand cagpable of binding to g pti de

conprising at |least a portion of the NI K sequence SEQ ID NGO 7; (b)
identifying and characterizing a ligand, other than TRAF2 or portions of a
receptor of the TNF/NGF receptor famly, found by screening step to be
a0l at ed_and puri FIETFOFm 36 PACherhot HEEPF it FHHEAAT ndoprbatti by &
ligand capabl e ofbirsdul stidgmetied elokgk asimEctddnitystarmdyl as ed/ pedieated by
2 portion of the N X e amnaegin e, @ihE CEAY Betipohiieanatseetha' °°"
characterizing a I%y#&d@inother than TRAF2 br portions of a receptor of the

TNF/ MGR receptor fam by, fpupskis $RizdchsCheenindont 6P tP-DSepaPaR! & Of
said binding; and (c) producing said ligand in substantially isolated and

purified form 37 PAIRePABERY londdbhen famsegiarer pricHUBFTIP dnduetieule
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or identifying and produci-ng®a Lve amoun D ecule coding
a polypeptide according to claim 1.

30. The method according to ¢laim 28 and 29 wherein
gsaid protein is encoded by clone 10.

31. The method according to claim 28 and 29 wherein
saild protein is NIK.

32. A method for screening of a ligand capable of
binding to a polypeptide according to c¢laim 1 comprising
contacting an affinity chromatography matrix to which
sald polypeptide is attached with a cell extract whereby
the 1ligand is bound to said matrix, and eluting,
isolating and analyzing said ligand.

33. A method for screening of a DNA sequence coding
for a ligand capable of binding to a polypeptide
according to claim 1 comérising applying the yeast two-
hybrid procedure in which a sequence encoding said
polypeptide is carried by one hybrid vector and sequences
from a cDNA or genomic DNA library are carried by the
second hybrid vector, transforming yeast host cells with
said vectors, isolating the positively transformed cells,
and extracting said second hybrid vector to obtain a
sequence encoding said ligand.

34. A method for identifying and producing a ligand
capable of modulating the cellularx activity

modulated/mediated by TRAF2 comprising: (a) screening for



nol ecul e ca-Dable of directly or indirectly nodulating the «cellular
activity nodul ated/ nediated by a polypeptide according to claiml,
conprising: a) screening for a nolecule capable of Mdulating gctivities
modul at ed/ medi ated by a pol ypept-ide according to claim 1. b% N 2004
I dentifying and characterizing said nolecule; and c) producing said
nol ecul e in substantially isolated and 7gurified form 39. Antibody or
active fragnment or derivative thereof, ‘specific for a polypept-ide
according to claim 3.

& ligand capable of bianding to a polypeptide comprising

at least a portion of TRAF2Z having the amino acid
residues 222-501 of  TRAF2; (b) identifying and
characterizing a ligand, other than TRAF2 or portions of
a receptor of the TNF/NGF receptor fawmily, found by said
screening step to be capable of said binding; and (c)
Producing said ligand in substantially isolated ard
purified form.

35. A method for identifying and producing a ligand
capable of modulating the cellular activity modulated or
mediated by a polypeptide according to elaim 1,
comprising: (a) screening for a ligand capable of binding
to a polypeptide comprising at least a portion of the NIK
sequence SEQ ID NO: 7; (b} identifying and characterizing
a ligand, other than TRAF2 or portions of a receptor of
the TNF/NGF receptor family, found by screening step to
be capable of said binding; and (e} producing said ligand
in substantially isolated and purified form.

36. A method for identifying and producing a ligand
capable of modulating the cellular activity
modulated/mediated by NIK comprising: (a) screening for a
ligand capable of binding to at least a pertion of the
NIK sequence SEQ ID ©NO: 7; (by identifying and
characterizing a ligand, other than TRAF? or portions of
a2 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,

37. A nmethod for identifying and producing a
molecule capable of directly or indirectly modulating the
cellular activity modulated/mediated by NIK comprising;
a} screening for a molecule capable of modulating
activities modulated/mediated by NIK; b) identifying and

characterizing said molecule; and c)} praducing said
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molecule in substantially isolated and purified form.

38. A method for identifying and producing a
molecule capable of directly or indirectly modulating tha
cellular activity modulated/mediated by a polypeptide
according to claim 1, comprising: a) screening for a
molecule capable of modulating activities
modulated/mediated by a polypeptide accoxrding to claim 1:
b} 1identifying and characterizing said molecule; and c)
producing said molecule in substantially isclated and
purified form.

3%3. Antibody or active fragment or derivative

thereof, specific for a polypeptide according to c¢laim 3.



