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| MODULATORS OF THE FUNCTI ON OF RECEPTORS OF THE
TNF/ NGF RECEPTOR FAM LY AND OTHER PROTEINS Field of
the Invention 5 The present invention is generally in
the field of receptors belonging to the TNF/ NG
superfamly of receptors and the control of their

bi ol ogi cal functions. The TNF/ NG superfam |y of
receptors includes receptors; such as the p55 and p75
tunor necrosis factor receptors (TNF-Rs, hereinafter
call ed p55-R and p75-R) and the FAS |igand receptor
(also called FAS/ APOL or FAS-R and hereinafter w ||
be called FAS-R) and others. Specifically, 10 the

pre
o DU ORS O FENCEFONORREE R PORS Pefrn

|nd|reﬁgk¥ hg‘nenbers of the TNF/ NG- receptor fam

and ot haF/ Nty REGERTGR FMML&%&NDQBH&R@R%E@ S

specifically, it relates to one such protein, herein

designated RAP-2 (for RIP-associated protein-2), and

its isoforns, fragnents, derivatives, and as well as
Fietdwofgheolmiension 15 bi nding to RAP-2. RAP-2 binds to RIP

("receptor interacting protein”) and is capabl e of

nodTHeafreRgt BentbRds atlddlst ahé BBt dfeeceplordbdlodiifly to the TNF/NGF
thereby al so capabl e of nodul ating or nediating

supgfaridy 1of regipteracindetel gontroheoft et bislogishl é@rﬁé&pns The TNF/NGF

RLP_ dj ctI -
o) 5 0L Bt LB e 865 8 Shkp perosis co
recdpfid?s 2ZTNUFRY, ihereinafOr B@&J@g;mun@nefpmm) el ék EEdXSAIIltg,ariEleraEptor (also
Nﬁ%?%?iﬁ Factor, (TNF- a) and % nphot oxi n (. TNF- B
calleq S Aa{ HEPL F FAPNE and bersinaficr wilh bt retodrAS- dlnftrqrrhee; Specifically,
the %}Fa&eﬁp-ih\tlénf[ilﬂﬁ‘ CLARARI N RELS IJORJL saxqpﬁﬁ B tByo:t]]%E P&Sink UHTBthemselves
inly by nononucl ear whi ¢ ve nmany
binéflifretlyoromiicelly ® r@%bérﬁ@lﬁ IheHNF/LHBBbecémOr fantilgranerooter 2ntracellular

{ %: on Gresser, ed.), pp. 83-122, Academ c Press,
modHABPOKHY Beut | er and Cerani (1987).

More specifically, it relates to one such protein, herein designated RAP-2 (for

RIP-associated protein-2), and its isoforms, fragments, derivatives, and as well as to proteins
binding to RAP-2.

RAP-2 binds to RIP (“receptor interacting protein”) and is capable of modulating or
mediating the function of RIP and thereby also capable of modulating or mediating, directly
or indirectly, the function of other proteins which bind to RIP directly or indirectly. RAP-2

binding proteins are modulators/mediators of RAP-2 function.

Background of the Related Art

Tumor Necrosis Factor (TNF- @) and Lymphotoxin (TNF-B) (hereinafter, TNF, refers
to both TNF-a and TNF-) are multifunctional pro-inflammatory cytokines formed mainly by

mononuclear phagocytes, which have many effects on cells (Wallach, D. (1986) In: Interferon
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Both TNF-a and TNF-B initiate their effects by binding
to specific cell surface receptors. Sone of the
effects are likely to be beneficial to the organi sm
they may destroy, for exanple, tunor cells or virus
infected cells and augnent anti bacterial activities of
granul ocytes. In this 5 way, TNF contributes to the
def ense of the organi sm agai ist tunors and infectious
agents and contributes to the recovery frominjury.
Thus, TNF can be used as an anti-tunor agent in which
application it binds to its receptors on the surface

7 (Wh GHeswr, &), E)ﬁ. gnao 1 heseldnid Pidst aldd@on; 18 FBNEBE 8nd Cerami (1987).
| eading to the death of the tunor cells. TNF can al so

Bope T e arts TAW -Ainifiate riheic teifoots byabjeding ta Gpedifieell sutfatehreceptors.

F TNE- l.s ave.del eterious effects. There )
SoEEL e B Nerfic B BrERE PO GR e, iRy gradfpoator example,
tunfGRjcolls Grating GeBited EQlseintd RuE AR AibedSRABQSHtidST granulocytes. In this

exanple, effects of TNF-a, primarily on the

way, oWl Fertpdes tartke gafenws of sherzanismjageingdusersfapd infectious agents and

0 tdic _shock ra et al. 986). ILn .
corBARL e ooV RS IS TR SR B B B e PR splilymer asent i
whichaphkodtia) ibhinddippteestpigrsast theishifes FfuRdl BAGYinAStha&RBy initates

by causing anorexia, and TNF-a 15 was thus call ed o _
the SxeHteping te thraleath of shebwrarioss ANFxameldp e vpechas arnanti-infectious
accflgmage to tissues in rheumatic di seases (Beutler and
“Cerani, 1987) and as a major nediator of the damage

obs y! t-ve -hqgst, re i ons i qu et. .
o OB, S TR DERE PSR RE L T oG yidence tha
overrothieioR o q@&Sa 0dn plaf laanayet bﬂﬁo@ﬂﬂ: lofk BBYerAt 1€dases. For example,
di seases. Two di stinct, i ndependently expressed,

effgecipthil ¢, PHReriyss e gapmatmRFaRknowhite he a20ajbi prish derrsymptoms

= d - echdicall i pitiat d/or_nedi ate.
of Fhae ST TarEd BPor o car i Al AR et Riive tos of
welgboepthekia) baveppsdskiug bt dlibyofdidgsiciel afd bynéfsB@lanbtedia, and TNF-a

domai n suggesting that they signal differentl See
s PRrAIec AR ) O3, ol descrbrh 06 Tabdiaton 9BGhe GAmase 1o tssues in

rheBLOGK RAYS L AL a]n%Q . 0 &lnd® | ajor 39 arsE R
ot &l T 5:9 6; I\beicr) I g%ragﬁ,. fl§%9{ﬂd ésmgtrﬁajore tn?eéjlw}t?r %? ti‘le damage
obs¢98d;n grafi-dedus-dpstetadlons (Fi§8A)et alHOWRYEIn ddbRioaeiTNE i@known to be
" qquaq%sns, fo%.e anpl e, the 25 various proteins and
VSRS PG P rRs ol § afiongaddp many ofhey BISGASES-i n t he
intracel lular signaling of the p55 and p75 TNF-Rs .
havEW9 Ststing!. pedeopissntateapressed, receptors thppacet|nfiSakNF-Rs, which
bin& b@RAT NP, aMF—Bsspeciﬁcally, initiate and/or mediate the above noted biological
effects of TNF. These two receptors have structurally dissimilar intracellular domains
suggesting that they signal differently (See Hohmann et al., 1989; Engelmann et al., 1990;
Brockhaus et al., 1990; Leotscher et al., 1990; Schall et al., 1990; Nophar et al., 1990; Smith
et al., 1990; and Heller et al., 1990). However, the cellular mechanisms, for example, the
various proteins and possibly other factors, which are involved in the intracellular signaling of

the p55 and p75 TNF-Rs have yet to be elucidated. It is this intracellular signaling, which
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occurs usually after the binding of the ligand, i.e.,

TNF (a or 13), to the receptor, that is responsible

for the comrencenent of the cascade of reactions that

ultimately result in the observed response of the

cell to TNF. As regards the above-nentioned cytocida

effect of TNF, in nost cells studied so far, 5 this

effect is triggered mainly by the p55 TNF-R

Anti bodi es agai nst the extracellular domain (Iligand

bi ndi ng domai n) of the p55 TNF-R can thensel ves

trigger the cytocidal effect (see EP 412486) which
occBRf igh fieetiovwhd vi.of P

A o g L F b2 & TR do fhe pregpton that i
resfidnsle &rehe comtieacogeme vétthonasofidet biereettonadiedt lulimntely result in the

si.gnal i ng pr.gcess. ther, nutational studies
Ob%@@%ﬁ%Bﬂg@ﬁngcﬁﬁto 92; Tartaglia et al., 1993) have

shown that the 10 bial ogical function of the p55 TNF-R

depehH&aEs ﬂi’%@oi"ﬁt%lﬁlio{‘%ﬂ ortosifd qiiget YT .un amosa BfHsi shudied so far,

thlyggﬁg{ i 'tﬁtg:le}’eid' rfnalﬁf}ﬁ‘o)b[ﬁg :ﬂl ng@ﬁﬁﬁt %q]tfb?&)i%i %ﬁﬁls'&y egel():(?ré%ﬁ(ﬂﬂlar domain

I nt r ac ar “si‘gna eadi ng
(ligedd boﬁmgfdofﬁlhﬂﬁ) of ditrpS S AN B Reanskdghebee trideet the cylocidal effect (see EP

41z?ﬁéf’"ése%%«?q'%re%teswﬁﬁaal;%:fe‘%few'w?&?%E'at'oﬁ'g?orsaiggﬁ'g”%g?r; sntibodies,
belBAIDL e TBE first ARG lﬂsthég&librams e € Tuflegeas! ﬁglm&g%'pgg&gg Further,

intracellular signaling via t
mufatignad bitidiesy (Rrekdbiusch toabnd93X ﬁnmghia Ie't nk, 1623 )rkeoepthown that the

i | | i .€e., t t An t
bio e uogRon GG e R Tl gt ory e o geepblofs iges far domain
Acdofiing19GEREObeen (ShARsRY Wit 6d 1ﬁﬁ§t1(ﬁ‘! %nﬁ%ﬂuﬁ@lﬂgﬁghﬁg'%admg to the

FAS antigen, a cell-surface proteln expressed
C}’tQFadﬁl oaffect iof STNE aevdrsshard mgnieqmeicogyf wiet Iassacuatmdnefrf tfo or more

e LG (TR TN o R

and(ak 50dh, Bhs Ben sugddsth Wlindu@ G 0RRR: §10¥1§lm%e\f1é( %ea}% S58NF-R by way of
negat ive selector of autoreactive T cel

its apilyty gy bingae e covssdink The wckstor mﬂemdl, aiues r¢d¢9tor aggregatior.
apoptopi c death of T cells recognizing self-antigens.
|t Aagheal sembeenf frow ANE/NGF mJ;teafahﬂllySoﬂ rectpiorsFAStHR FAS receptor

(FA%]elgg “{hhg’[ ?‘?’Seéé‘?rgfi‘:ég Ci‘%gp gig}{el%q%)%éld%ﬁ ng)réo'[{?]rr]l expressed in
variBis tiehlles an'dUQidﬁ_r%rﬁ()Hb%‘@I Q§t#Sa (Rkfpkr QYAlARAREs WdPRYR including

et al., 1992 e ligand for the FAS-R 25 appears' to
TNE&R and: BIGE- B\urﬂ%ﬁ:EA§s& mmdmtmcafbﬂmm fire theaformedf dppptosis (Ttoh et al.,

RS AR s b SRl S YR e cwin
matoghibs 6ArT ydely FAS-R mediates the apoptopic death of T cells recognizing
self-antigens. It has also been found that mutations in the FAS-R gene (lpr) cause a
lymphoproliferation disorder in mice that resembles the human autoimmune disease systemic
lupus erythematosus (SLE) (Watanabe-Fukunaga et al., 1992). The ligand for the FAS-R
appears to be a cell-surface associated molecule carried by, amongst others, killer T cells (or

cytotoxic T lymphocytes - CTLs), and hence when such CTLs contact cells carrying FAS-R,
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4 they are capable of inducing apoptopic cell death

of the FAS-R-carrying cells. Further, nonoclona

anti bodi es have been prepared that are specific for

FAS-R, these nonoclonal antibodies being capabl e of

i nduci ng apoptopic cell death in cells carrying FAS-R

i ncluding nouse cells transforned by cDNA encodi ng

human FAS-R (Itoh et al., 1991). 5 A nunber of

approaches have been made by the applicants (see for

exanpl e, European Application Nos. EP 186833, EP

308378, EP 398327 and EP 412486) to regulate the

i.Qu F it e d

thef B R B-3T HEEE SpBhioRTeatt dbill Y by IO RSBV Bl uther,
moimclanal agtisaliasbiaye HEn pegepidtiat e genjiet for \EIAtSth fte=se monoclonal

bi ndi of T tq the cell surface-bound TNF-
antippy 1F§]E$mg &% fadyang apoaptopmEce| gﬁﬂtl’h@ gells crrgying FAS R, including

motiLCeRE Qffdrmed Byl rmé%dfghm% Y R' ?HEPEQ Gehyul ar

effects, approach y appli cants or exanpl’e EP
56892 v ul the T
o008l IV, AT, UL TR B TR B Db i

Eurbf828ppleb@dreSlos. (ER 1 868300 BPof08HPRIIREI830 7 Sin@ MEH 412486) to regulate
transduction and/or cleavage in TNF-Rs wher eby

the fishtsriug Qtecist pled Nobe dohibitingathei hindinace! ANER&Y it repeptors using
antit DT RBGERQTor %%sm%%glklgleofNMéclaPtﬁis t§ %B%E? m{hethgﬁmdmg of TNF to

I nteracting WI e receptor

the roll matfadedaind OTNBR st N THNE- ¢35 thel HShsEHhEtG’BIQEﬁ),mdlﬁl@ 1 it Seceptors is
onstructlon and characterization

d
reqwgﬁ%a?mgﬁ@ Y555 cetfyrarrd feckia gprigachss AY ABplicants ( ﬁfﬁzeffor example EP
568@X§)r BoR! bathafade 4 mﬁﬁ@&@wl Bffed: By ARL1aHh & the acuwty of the

domai ns of the p55 TNF-R S way,” regions”wt hi
TNF#ks. above dommins of the p55 TNF-R were identified as
being essential to the functioning of the 20 receptor,

. EBrieftyn eEEMISHBNAFY reddted e al ingaidd &TNoHulamel &iv@al transduction and/or
subseqnﬁnt signal transduction and |ntracellular
cleaypgs Rirvhcrety rephggsar pthes sflecales mayriptegiss aigheg oyvith the receptor

tsel Ghth &

o SHER A B A, 8. A i s

funttentdff shepfOlRRRAS, InpEPt i58%20r thetches daediawds thdi @hstruction and
are capabl e of, binding to_the various regions in the

chagagtrrizati o phi RSBt TWaTTRER R Nikise hapingt @P%lonbéﬁtﬁhae%%trace“ular
et O LN YL DG L) s v
aboap groackes tHeopSS5i BNF-& ivere Ja’uanitlﬁed as being essential to the functioning of the
receptor, 1.¢., the binding of the ligand (TNF) and the subsequent signal transduction and
intraceltular signaling which ultimately results in the observed TNF-effect on the cells.
Further, there is also described a number of approaches to isolate and identify proteins,
peptides or other factors which are capable of binding to the various regions in the above
domains of the TNF-R, which proteins, peptides and other factors may be involved in

regulating or modulating the activity of the TNF-R. A number of approaches for isolating and

cloning the DNA sequences encoding such proteins and peptides; for constructing expression
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cl oning the DNA sequences encodi ng such proteins and
peptides; for constructing expression 5 vectors for
the production of these proteins and peptides; and for
the preparation of antibodies or fragnents thereof
which interact with the TNF-R or with the above
proteins and peptides that bind various regions of
the TNF-R, are also set forth in EP 568925. However,
EP 568925 does not specify the actual proteins and
pepti des which bind to the intracellular domains of 5
the TNF-Rs (e.g., p55 TNF-R), nor does it describe the

Ve%eaa‘}rﬁ?fbw@a <§1r0|51?o glg’gfg 83&%11%,\%} a arecg dﬁléedgrg}t)e{rg on of antibodies
or fr%%rﬁé}ﬁﬁhlewo?(vh%”me?fct Aieh HHE “Tﬁ‘)@F R op Wikl @kla¥ovd Ero@:’ns and peptides

there is no disclosure of proteins or pept
that@pébh@owﬁegmmbfnge THE-R,iant alac edtlforttam IR iEoES oHOF\A@%rREP 568925

that the tunor necrosis factor NF .
doshaion Spsshy e A Thab R bl rhsbl R PSS PETAP b FusBbph Y domains of
the FANF-Rs (£.51, 99 ITNFIRS, q{& YoedR ARk M ?éa'stotﬂvobﬂybrld approach to isolate

| eukocyt e- produced ands, destructive activities

angd figntifiyesagh tpooteingjor 1:@ wdegenick binchts thechtmarenigr dpmaimis pf TNF-Rs.

ger sti.ll e rstoog
Smn[ar i esﬁ?%g?@? tgelieﬁg{lo %sc’_.o'&gre QS o 8%@1#F\“gapab?e of binding the
intraeg R dbmalipdFAD-Rsi gnal i ng for cytotoxicity invol ve
distinct regions within their intracellular domains

(Br ak@RUSChy 8ho@h- thal 9% bt ﬂgérbﬁs Cfac@t - (Tl\ﬂﬁggecebtto%h and the
and Nagata, 1993). These regions (the 15 'de

singorailneljteheepterfastariggerthaeils, ylpoﬂ' htanu]deam by leukocyte-produced

lio%gg?degité%g ?tg\tfip gsEt %t;leR%cﬁ %Sth‘,%g o8B d&%qel%g t}%@%hawﬁm of this triggering

arc RfiDMele&sdeRedod! QGQRtQHal R08ES G daf®thaAIFAR-R $ind @&gﬁarm receptor
for initiation of signaling (see Song et al., 19

(PS5l sagneliag for cytotog@ny inwdvaldistieat regions wg@]@)thelam@ir@pllular domains

evel s rece XPLES n c
b 4721 AR P onaene afGRaFThe Pabr dhsedesions (e
'dedath domhﬂﬁkj)hav@@ed,uekaa thﬁht}r eqaptRhth Meised flo8CFAS-R and p5S-R
cell death induction by the TNF receptors and FAS-R

teng de ($pld-aggosiate. sldieiress fofssqniastoni appprentlyimomptes thatieeapior aggregation
whlcﬁalgln@?esgrﬁzﬁnl krgf’liﬁg)nroefcs%géa?%lgt(gére gﬁﬂzg%ttﬁ tlrb%4 zﬂltagl?let al., 1994;

enzymatic | oiis,

Boldhe et:a]s,el%m,dar&sat higli e ed] o dedepthr N3Pre@sizy m@ﬁlr€sult in triggering of
y g protein |nteract|ons that initiate signaling
1ggngyin E'GPI"'P enfisighping (Hiokam Alefl 99%)i meric TNF or the FAS-R

I|gand nmol ecul es to the receptors, the resulting
Like other receptor-induced effects, cell death induction by the TNF receptors and

FAS-R occurs via a series of protein-protein interactions, leading from ligand-receptor
binding to the eventual activation of enzymatic effector functions, which in the case studies
have elucidated non-enzymatic protein-protein interactions that initiate signaling for cell
death : binding of trimeric TNF or the FAS-R ligand molecules to the receptors, the resulting
interactions of their intracellular domains (Brakebusch et al., 1992; Tartaglia et al., 1993; Itch

and Nagata, 1993) augmented by a propensity of the death-domain motifs to self-associate
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(Brakebusch et al., 1992; Tartaglia et al., 1993; Itch

and Nagata. 1993) augnented by a propensity of the

deat h-domain notifs to self-associate 6 (Boldin et

al ., 1995a), and induced binding of two cytoplasmc

proteins (which can also bind to each other) to the

receptors' intracellular dongins - MORT-1 (or FADD) to

FAS-R (Boldin et al., 199507 Chinnaiyan et al., 1995;

Ki schkel et al., 1995) and TRADD to p55-R (Hsu et al.

1995; Hsu et al., 1996). Three proteins that bind to

the intracel lular domain of FAS-R and 5 p55-R at the _
(Boldimat #..dGRaINand iaghesd timding vetv ayteplrsmid@atthing falich camalso bind

to ¥ baE Oufsh%f%éeg il ﬁﬁtﬁééc%[lﬁlg{‘ﬁérﬁégpgm &f);or PaBhy g0 FAS-R (Boldin
et awp@ksbecmmalym Gger 19%5; Redchkeleaklh o5 adddMDD tG@SDéR (Hsu et al.,
t he yeast two-hybrid screeni ng procedure. of

1995k J_sl§é cf gl.+ RPOpr brres protyoRthat b(rgouodqhﬁ 1@faca]lulaq_g(ggg)1 of FAS-R and
Saksai)tﬂéngg\ﬂ?h gmgﬁDPe 9‘9&@%@3 %Sllﬁg déaath in u&!‘t?o%Sl))erg%%B:eptors through

bi'nds speci |ca ly®to e secon one

hetfrs @escalasion HsfU heinodgous ¥99bns 1Ad 18126)inddpendimtly 0Oae58ls®R, capable of
and the third, RIP (see also Stanger et al., 1995),
triggerings callhdgsgh Wemasiemlﬁ%fhay A% yeast B@@nhbj@é,d sHETHNGHPRgPdHge. One of

the%eois ?ﬁﬁpr&eﬁp%@ﬁ R%Bcﬁ@iﬁ €aP rl@b%g v@rﬁ g0F unc{&hqna yan et al.,

to eac |ch pr Tor “a
1995§nﬂrmsbmﬂals1kéc1fhatlwe@ﬁABAS Fkharsebonﬁ&ﬁe RFRKDEJS@eé:)ale@IEhgm al., 1995,

ur. thr h conserved sequence notif, the
1950 s TrEaa o CoRGh T EHCa FaSBBEIaS arkiooh @pred% to both FAS-R
and@$50R | %éﬁieﬁ’rtﬁ’éne bf?\%lmg':t%rlf N%%IQI&(? Rﬁ?k{t hug Iﬂrdt@i 5 4 also capable of

yeast 15 two-hybrid hown ‘'t o
bingipgrib ageeb u:Shfy, Mind%ASFORJdeB nomanfmkii@nl cetdsstalk’ t hetsveen FAS-R and

PP R AR BRSPS R N ARSI ot dbe ey copgin module’

corhibit 't@t;}ien&c&}{&@ta%dQBelF AoRaRU 98I FUMHRTndre dA8RHUBR R the yeast
contain any sequence notif characteristic of

tWOehﬁifywlatﬁthéEtT Vivag, shawd to fherdespomeanedussy a:bFAStRI inonammalian cells,
dea nvol ve

th1s hltng 5 i gsl | ace i0 n Sggres n&tim?qe ggt%eo chifptOF,aflf.g&estmg that MORT-1

parﬁﬁbdﬂ&ﬁﬁﬂ G Qfltléfﬁlos@\’éﬂtsobﬁ?FXSpRoﬁleﬂaﬂ(@) JOART-Bi dds not contain any
MORT-1 and act further downstreamin the si gnal i ng

sequense Faetif chagcragishe Oéﬁpzsé@@cmtwﬂy MorTthereferealis sbility to trigger cell

PRS0 Db L DR Rl DENTBA G888 D ctvation o

son(d:d%BerFﬂ)roKarn(QﬁﬁatFBn(d'Mﬂ)H l&|nd ,actlﬁ&ﬁer ddohisfiBah Yidthe@ignaling cascade.
996), indicating that this N-term nal region

Celﬁl—l%ﬁf‘@ﬁquglO{l RE MR R mpignis dickingethe N-terminal part of the molecule has been
shown to block cytotoxicity induction by FAS/APQO1 (FAS-R) or p55-R (Hsu et al., 1996;

Chinnaiyan et al., 1996), indicating that this N-terminal region transmits the signaling for the

cytocidal effect of both receptors through protein-protein interactions.

Thus, the ‘death domain’ motifs of the receptors p55-R and FAS-R as well as their
three associated proteins MORT-1, RIP and TRADD appear to be the sites of protein-protein
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cytocidal effect of both receptors through
protein-protein interactions. 25 Thus, the "death
domain' notifs of the receptors p55-R and FAS-R as

well as their three associated proteins MORT-1, RIP
and TRADD appear to be the sites of protein-protein 7
interactions. The three proteins MORT-1, RI P and TRADD
interact with the p55-R and 7FAS-R intracel | ul ar
domai ns by the binding of their death domains to those
of the receptors, and for both RIP and TRADD t heir
deat h domai ns al so sel f-associate, (although MORT-1

L SRt ket SR R 5 o
FAH- Rflﬁﬁ'&@r“_ﬂ@!' Hé/m!nﬁs %ﬁ‘%\h&ﬂﬂﬂo 51%;3 & @#E%E)%Hqﬂogeoof the receptors,
MORT-1 and bi nd

each Mor eover ,
anéfffbrebftth\lﬁleaItdoTMDD Awoda:bltm gbmaink talsasel fehsswdate, t (alhough MORT-1

L nt erac bet n.the three prgteins
BT SRR Gt F0APHNE (35 EOGF R Rjef A MORT-1 and
TR Hatd &Iﬁe&fntlﬁlll‘)etd PASI?R: ghd b@@R anli Qﬁ@lo'nﬂ:gtor@%gl'l it M¥reover, both

these proteins. Interference of the interaction
M@BTV\}eéiﬁdtTi%é@D Hrieé dffectiedel ouREr. protrdingly. vt | Woulésigem that the
e R P e bt bt MO SR REF 85T GRS mRsrg: po of he
ové@ll m-[rlallonﬂﬂ%hmtﬁc@ﬂlﬂaﬂ fendtig- 15%&P§tz5d Eg”—f hd3e proteins. Interference of

interaction. Likew se, inhirbitron of RIP in addition

the giterpgingbriveer #msguthﬁegnn@atcemrdwnmvng tesulMBRTaotulation of the

B8 AUSAHS" PO P, LA, TS BABEH Bhin o eonr

mayamedutate oife PAS-FRp5 5 AR@-Ri 1ﬁ@¥dcﬁoﬁg§k&$ﬂse iaBbla & jigi i Gddition to
site of sites of TRADD and RI P can al so be used to
thq APvsi mhiitigsy ey ditABPnbindieote MOREd peptfarther ardulauEAS-R-p55
_ qﬁe &Latlon of the interaction between FAS-R and
1as al so recently been found that besides

t he bov tOtOXICIt tivities nd . .
roahTACYSRAHE el it aRRRt0 tafed by oF Pan ) Sugeifically against

thedifldih B 8itE obtlfégloﬁg“mﬂfpbeénﬁﬁup%h Hgbmﬁ usE R Bhiton ﬂ?ﬁzvent binding of
MORT-1, TRADD, RIP, MACH, Mh GlL, a nunber of

thesp pipéeipeandghie erusomaddlatioredf the im«:tacrtgmﬁ:rew@ndéﬂx%cﬁsardl}éé R.
involved in the nodul ation of the activity of the
nuclitides alsprregegdy ibpen Grmundl st besidds-thBabareinoked @llacykayxicity activities

o BB hEr PsrFmepines Honi srtion "esipius Bicbiob s proteins including
FAISORUBS-R AR 1 | 2REWOIP, LESEONSRhEISAET31, a number of these receptors
and their binding proteins are also involved in the modulation of the activity of the nuclear
transcription factor NF-xB, which is a key mediator of cell survival or viability, being
responsible for the control of expression of many immune- and inflammatory- response genes.
For example, it has been found that TNF-a can actually stimulate activation of NF-xB and
thus TNF-a is capable of inducing two kinds of signal in cells, one eliciting cell death and
another that protects cells against death induction by inducing gene expression via NF-xB (see

Beg and Baltimore, 1996; Wang et al., 1996; Van Antwerp et al., 1996). A similar dual effect
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For exanple, it has been found that TNF-a can actually
stimul ate activation of NF-KB and thus TNF-a is
capabl e of inducing two kinds of signal in cells, one
eliciting cell death and 25 another that protects
cells against death induction by inducing gene
expression via NF-KB (see Beg and Baltinore, 1996;
Wang et al., 1996; Van Antwegp et al., 1996). A
simlar dual effect 8 for FAS-R has al so been
reported (see reference to this effect as stated in
above Van Antwerp et at., 1996). It would therefore
appear that there exists a del i cate bal ance between
for FAIS-R hantlpo bwewqd (sefr igfeverice tptins effdched gatedin dfove Van Antwerp

et \faﬁé%gslt &%o%?ds {erfr%r & S a%m él%alrﬂt]rg;reglg e;i%ﬁté dc{ ?F&ﬁ: Eg’[lag%esoetween cell death
ancﬂ&ﬂ?leﬂﬂhﬂg lﬁ]ﬁ)ﬂ%inﬁha‘thdﬁ 662 dubltfes RAtRNR Yy iihS TRF-a and/or the FAS-R
stinulated to a greater extent, the one |eading t

ligangy the gdtznae Cutaeaiel §f by sapulstion idsyending qmwh@hentracgadahgathway is
Vi f L
Stll’{:llﬁzétg% ! es%waf/elr \égﬂgﬂ (t)]?es alsﬁécﬁlln Po ce(l)l deNF (iKguafllafr}E é}% sfgf] or the one
leadihgi o @dltsadyivd) &ipasishidn/of Nﬁt@vay by vvhl ch menbers of
the TNF/ NGF receptor famly activate NF-KB (see

Mal inndddit@in, & presdi? Idveaisds hhge ‘AI%B LSy %ﬁl‘{é}rglumdated the possibly
references set forth therein; and co-owned, co-pend |n%ﬂ1
ad 11'1111 et

pathgay by whichpagrebars Abmeumﬁw ¥oeptor ﬂa_tmm'ﬁst)ﬂ}ltaM -k (see
1 t h
o R P bl PR ocr 8! AR TRt TRLER By geopendive

IsrddFPERnt AppLighica NeQnmON | PAbAPARYN IIPNAYEld), BIBAF2it fdises that several
new y el uci dated protein kinase called NK (see above

memges neinthet THIF/NGE ogvensierd fqnmlmm@@pa@iﬂj of Lacmwms)\ll:r@B through a
f di J t.L ng NR
cori A Qb prllefil P2 AL OV, Aot R TIBEE ST oe above

Maéihinadt al. ab@D7 dnd1B. apfEodeaditong P13t c@p@bneegﬁbmalmono TRAF2 and of
) @||S of kinase-deficient NNK nmutants results in the
SURERINE BETAY achiidaphibfastof Was Py s dsasurfatased blalinm ggal. and L

onEaaBPATEL COISRAOUS TROREL 0218 ARohSefl s cots v

incspiadl eelfﬁllaeilng BASuRtioand NE -t} ockndermal Nﬁdg&wuadumdeomcbeyso in the cell
i ch are adaptor prot

d MORT- el t hat i
ha"bf??naD%E%g 3 mﬁ@fél@ﬁ %fnéfdﬁ\gq RARIER Byed bt s §ithes HA@, {A@ @ block in
NFLELRR DIP 7 aqlﬁmt .

r ot e%ﬁgﬁh%?Ts%Dm}R%ng% R P?g%&%ﬁgﬁrég y I%E) tef} that bind these
p53-Rdindec Fiayg- Roecﬁwsa Alhifdahe bgeptds pSIjl-Eh,op%gRaEABiR ynd their adaptor

prowelins ?ntIIRXMSrBd da kﬁ?' btmrgjedfrgc(;gll;fc(t)rl ?n 1rect1y 10 %F , which by its

binding ability to NIK apparently modulates the induction of NF-xB.

Of the above modulator proteins involved in the fine balance between cell death and
survival following stimulation of FAS-R and/or p55-R, the protein RIP appears to have an
important role. RIP (see Stanger et al., 1995 and also Malinin et al., 1997) has a ‘death
domain’ in its C-terminal region which enables it to induce cell cytotoxicity in an independent

way and also by association with the death domains of MORT-1, p55-R, FAS-R and TRADD.
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O the above nodul ator proteins involved in the fine
bal ance between cell death and survival follow ng
stinmulation of FAS-R and/or p55-R, the protein RIP
appears to have an inportant role. RIP (see Stanger
et al., 1995 and also Malinin et al., 1997) has a
“death 25 domain' inits Ctermnal region which
enables it to induce cell cyfotoxicity in an

i ndependent way and al so by association with the
deat h domains of MORT-1, p55-R FAS-R and TRADD. 9
RIP al so has a protein kinase domain at its N-term na

RI{) %gsigﬂ%ﬁ?iggmf 211 ?(ﬁ{agf? ged L at gsglgﬁaﬁnﬁb%thlﬁglgﬂla%ﬁ%%lzlngwaedmte domain

wHidtek 88eved fo dRBR! 1%’55%95601&1(51{7@%@ vhABCAFDBnd thereby its involvement
Accordingly, details concerning the characteristics

n hlﬁchs@q\u@m»e§%®Mgl)a@étadﬁpﬁmeanmgiyhe@ham@nam agatsequences (DNA

anégm nla acﬂi ortq glﬁgpevseeig(g@f 1Cr11 1le'l lgl év%?xtg)l’[ﬁ i Bag[}. arél%l p?%tﬂ%ﬁdﬁ Stanger et
al | 1r995h\®h1bh efetmascﬁwrataﬂ He@di@ e entditly UySreRk&Reone of the
cytoklnes involved in initiation and nodul ati on of the

hostrvFaRtdlsovbhcabs ARl §RS8nesSInvbivad by mnyétfolﬂsﬁﬁi Hl%&@la‘uon of the host
evol ved to express geénes whose protelins regul ate

antgeirphvdefgnsef Slhlelady,tUmsnehavemdlvbhasexpress genes whose proteins regulate

e-regul atory viral  proteins are. thought
o B B et kBT Eo Y i B hE: 47 aveh to promote
peﬂﬁﬁfchcc Neeofink heithe she shidml ﬁgsteQ?ﬁ@'Bf @fﬁ: 1st-SeHR_d @xdBples of such a
protein is E3-14. 7K fromthe group C human

Proé‘%}é o3 hIEsfrpmdhe @four)y(b dyman adehoSirwies ¢Adpef typewd and 5 which acts

di.at ed t ol Wth th
o LR S B S e

sig casc e t.hat one targets, for K
upoﬁ"ﬂm P gt ting o R OB oSy R mengﬁﬁgﬂ%tra@ﬂ%i%scade that

bedbke tafRGERY IB3-149kalRd Ral iRAMDLI }gm%r E? J h"?@ Qﬁlldﬁ]gzprotem was

for Fourteen-K Interacting Proteln Li. Y.
receigipolafef py 2wadybfid serdening HEPFb fiort Rouirtee ok Iintesacnmg,gramm Li Y. et

t eve the tective effect. of E3-14.7K o )
al. (0 ol TEr 2 v FOIG B PP RGE OByij5 <Res ) (o e VPP ALY Prgfective effect
of BBFm 7 @Ih@ydbtomcﬁtgil maucédoo}eb\ﬁé%%kpr@&l&h@f FMPR-1 or RIP, without binding
above-nmentioned proteins.” FIP-2 was found to have’ some

1o HERpPOYY e abRaPrIEntionrs protstnsi rFIBf2 whefpndgerrve some homology to

RAEDE bfkin B e SUGE Rk HC TR ekl bf 8lrgl sOIAEE Retggen RAP-2

ands EHR2 f nem&rthﬁessgﬂsdbﬂly @k, gereRbe Qbert f}Smt e AfbaAmtiBRment of the two
acid %uences Figure % The honol ogy however
amB‘&:gﬁé§ AyTees i(BhERre é anfhg Aromology however becomes more significant in

specific regions towards the C-terminus of the proteins, culminating in virtual identity of the
50 C-terminal amino acids. It is noteworthy that, besides the abovementioned C-terminal
domain, the putative Leucine Zipper motif in FIP-2 is largely preserved in RAP-2 (except for

an lle to Ala substitution).

A similar sequence named HYPL - encoding a protein related to Huntington's disease

that appears to be a distant homolog of RAP-2 was recently submitted in GenBank under the
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specific regions towards the Cterm nus of the
proteins, culmnating in virtual identity of the 30
Ctermnal amno acids. It is notewrthy that, besides
t he abovenenti oned C-term nal domain, the putative
Leuci ne Zipper notif in FIP-2 is largely preserved in
RAP-2 (except for an Ile to Ala substitution). 25 A
simlar sequence named HYPL ;, encoding a protein
related to Huntington's di sease that appears to be a
di stant honol og of RAP-2 was recently submtted in
GenBank under the 10 title "huntingtin interacting
protein, HYPL" (accession nunmber AF049614). However, a
titl@dbhmtbgtih ointem:$iogi1trbt¢gl t H¥PLUN@tdessiomutnber prIGHB6 ) ndlowever, a

A recent .publicatio amaoka
pu ‘Ca‘ié‘%“ Scrqzla@%) ungtion s the ARk BRES '?‘?GEQ{}PI&J%%
nmurine RAP-2 honol og.. The murine honol og NEMO (

NF- %BTBE@%é?ﬂlbﬂla#tl%Elﬁl\éﬁtWav%sﬂ o (1§8Rt TPt Pbﬁ lélentlﬁca’ﬂon of a
muﬁﬁ@mh’—i QBmBP)% Eﬁ%g@fﬂ@%%}'ﬂ%?()ggt IQ%M(? %M&%} ?ennal Modulator) was

activation o [far vari ant
ideoti{iddTih \d-searthfort tha ke aroledles aliat fregniandoihaszmvams of NF-xB signaling. A

characteri zed, oinat ed 5R, whjch responsi ve
fa, GEUIA (el ode RE-Velc, RF ARG IEe] gt | Dprpplasispys  characterized,
derdohihated g‘ﬁ'{wh@ﬂ@va@%ﬁf&Poce tBSallgtgﬁ&t NF ﬁsogmi g;gt%mmps PMA,

As a result of this p ure enco
[L-NEMSFY 80D performid isagenegc cmmp@uhen%sndmm t‘dmlet afathés, procedure a

is protein 0 id to be absent  f 5R cel | s,
CDIS% enefiging e H@i@ &é?@cw%n wes greversd. Bhageth a8 dhig sl Q&S protein is
sai@ffbe db%erﬁ?ﬂ)%?§k%gll§ Qd pdr{ sf ti]@ﬁ@trh&gculdr%é{%\%trﬂ? B- IHEM@ complex and
can hono-dinerize and directly interacts

is reguealel fpaiteformalpes il ivaet, NV Saan mmaﬁnﬂrxsa:hrulsésecay mteracts with
e P-associ ated protein, termed RAP, which
specifically binds to RIP and inhibits NF-KB

indiJ on. 15 Israel patent specificaion No. 123758
andlStst $AERHEPLHiGaHAN rdp-al 0488 dHpdessere REY-psweisis Biogdn, termed

RAP! Gheh oL eR O] YR @ RIBOLS AR NIRRSAIRAGE ST | ar

aCtIVIt according tot elnvenlonls al so

oo L S O, S TRl i SPITRRT 10 ant

RIR-bgotiaee ptdtein termed RAP-2, which has the same or similar activities.

RAP-2 according to the invention is also called 303 or RAP-303 or RAT-303. For

consistency’s sake, it will be called RAP-2 herein.

Summary of the Invention

It is an object of the invention to provide a novel protein RAP-2, including all
1soforms, analogs, fragments or derivatives thereof, capable of binding to the RIP protein
(herein after ‘RIP’). As RIP is capable of interacting directly or indirectly with the
intraceliutar mediators of inflammation, cell cytotoxicity/cell death, such as p55-R and FAS-R

and their associated adaptor or modulator proteins such as, for example, MORT-1, TRADD,
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It is an object of the invention to provide a novel
protein RAP-2, including all isoforns, anal ogs,
fragnents or derivatives thereof, capable of binding
to the RIP protein (herein after "RIP). As RIPis
capabl e of interacting directly or indirectly with the
intracel lular nediators of inflammtion, cell
cytotoxicity/cell death, sucjhy as p55-R and FAS-R 25
and their associ ated adapt or—or nodul ator proteins
such as, for exanple, MORT-1, TRADD, 11 MNMACH, Mh4,
GlL and others, the novel proteins of the present
invention by binding to RIP are therefore capabl e of
MriH eelehhdot el d)hhblrsaﬁleIdouhb;ﬁro&ﬁxg@thmgrepﬂdewstion by binding to RIP

I,nitiated he. FAS | i and to | o
are rt}éeg%tjﬁfedianalﬁ% 8% ai}%gnp et tr? élgtﬁr allgn%Inggar ess g)htbatg:gg%%ﬁmdmg of
thetFtlSS lnteaWd% At RicBstor, ahd MG R i@SRAL, térr&ﬁ?fm{{) Oan%sesuch the new proteins
modul @t ors of the 'p55-R and FAS-R-nedi ated effect on
of thepiesent Riventon are ailtsiulattapaﬁﬂs pdfi R apeF &8 H- ngdwietdrﬁffﬁwzcells RIP

is ﬁ?%g?a:pg @deefaﬁgxﬂé) gneaﬁégb Ct | n%c(f | rlglg og 1nteractmg directly or

ind(Fedy! \amoNanana A badiRir Q4 Mmeﬁulg@k bf f#aMInEAon and of cell survival
at hways i nvol ving NF-KB induction, thus the new

patpraseintelvolg NHeHrrbehon.i thvebd oew grreteinsoafuthat essnb finvention are

mo? Iﬁtg\gae%tgﬁﬁﬁg}a 5{}\%({ I %%a 1onr_z}§g c%ﬁl slblgéxgqr:l{val ﬁgilq ﬁ.ék?mse yby way of the
F A BT WiS 84RO sin doth i mdﬁlaMotklr@ﬂﬂOFMdfﬁRﬁ@EBﬂﬂ@ l@pa®fe of inducing
i nduci ng 10 NF-KB and cel | survival either directly or

NFidfappeetll pupijvabicHiemdireslyRoPingiregily by randigg o RIFRexFpy binding to
TRK?Z%' VQIQCIBIR?P k?)' thgé:ﬂgte rsootf%yﬁr ?gnt tnp EnlbE %eantal o be mediators of
nventi on may al so ator LIV VAT

cellpmmeaslsmcéxyesv\lay vefy o epahtingd vl @naAeaon rélkel ehat@tlular signaling
ntracel |l ul ar signaling pathways in which the various
PALIERG N YR s VB [5eF #PRVE BrotGipr eRerele |ty uza.cmc@.cvlélsurwval Similarly, as

p7SSR'31J1cf§rtlayFRﬁ152 toozrﬁlcﬁ P Rad ‘Pn ?Blto‘?elf{@bfcﬁe 1 Vﬁntlon may also be

bi nds, the novel proteins of ention may
momﬂaumchﬂPﬁPaelstedfmdaxﬂraneijéd{ medina&tilaoﬁwiqt p75-R
medi ated activity. Another object of the invention is

t 0 Aneterdehi @ tcAgROhislettid R iPio pafide RREHBSRIstsRERL,I Afi%odies, peptides,
or.gani ¢ conpounds, or even sone isoforns) to t’he above

OrgRARIG EPIRAMI, BF BY I FRane isﬁﬁf@ﬁhios the zbaut agycl RaBghpretans, isoforms,
ana?({}f{g pu Eﬂn&]ﬁg a\ﬁﬁsdér vedﬂgé)s thereo rhmlaqy g}; t%"esggeidlt % 11%]?11%119 the signaling

gna

protcesk| @ammatré eqﬁtctﬁﬂal]y Cﬂl&dhﬂaﬁhﬁahﬁm cél-cElokicBy v Ms’ll—survival processes,

g ces es, 20 when desired.
when desire

A further object of the invention is to use the above novel RAP-2 proteins, isoforms,
analogs, fragments and derivatives thereof, to isolate and characterize additional proteins or
factors, which may be involved in regulation of receptor activity, e.g., other proteins which
may bind to RAP-2 proteins and influence their activity, and/or to isolate and identify other

receptors further upstream or downstream in the signaling process(es) to which these novel
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A further object of the invention is to use the above
novel RAP-2 proteins, isoforns, analogs, fragnents
and derivatives thereof, to isolate and characterize
additional proteins or factors, which may be invol ved
in regulation of receptor activity, e.g., other
proteins which may bind to RAP-2 proteins and
i nfluence their activity, anﬁéor to isolate and
identify other 25 receptors rther upstream or
downstreamin the signaling process(es) to which these
novel 12 proteins, anal ogs, fragnents and derivatives
bi nd, and hence, in whose function they are al so
protéineg |aM;ﬁ6°s Thagmeity @nd derivdiives bialds endiliavé, de svhBAPfudction they are also
b|nd|ng protelns whi ch are capable of
invieb@al ati ng/ medi ati ng RAP-2 function. 5 A still further
object of the invention is to provide inhibitors which
canThe invantion ubisdalso rgrovided IRAKR-G binduhgoprotemise mdiith wiet hapable of
RAPR- 2 i sof ornms whi ch inhibitors may
I“i?¥mP%”FﬂWF ?A%ﬁg fSUQRi ated activity in cel
cyt ot oxi rocesses .and hence, when desired, to
enharicd) (Gt QG pL e, MymiigRis PraYIda &thipigprs jiqb qan be introduced

mttl):akalﬁ%s&ﬁd &1 Rifkrag Wi fé_éP' Nalkf thg] Ssibid KAYS isofIrS SARG P inhibitors may

hence, when desir to enhance cell cytotoxicity.
act]tG mlbblé&lﬁrassoptatadgacamtpm edt cabtoxheprpeasardndilruen twlen desired, to

the a ti oned novel. . -2 protei
enieBe B SR T B e S B teinin B brakpBae vislotty in cell-surviva
prdcBREefd @%c@mueg%esﬁrefd% dnli8nccREBRMoBKiGR. of pol ycl onal
and/or monocl onal anti bodi es thereto. The anti bodi es,

Wrgbvepqyls tlﬁ@&dof tBQ Irpre%éﬁtmpxk/ thBQg u%&?%ne above-mentioned novel

purl Icati’on o e new proteilns rom

RASGRIpE®SInS, Smhrmanmﬁiaﬂogexfrﬁgﬁélﬁs and teansbar me&oﬁ as lantlgens for the
lines. 15 Furt re t hese anti bodi es

Prepaliﬂtlaﬁl ShRe¥fliopa Fﬁ{,l r%gggioc]é)n@l antipgdies thyete. ,'l%(}% arpélbogws in turn, may
be QEe?PTcgeéx§ fél ?érecge %Qmﬁ%@ﬁ Trlind e fo?ﬁh@ﬂoﬁfdlff@ﬂchrgcﬁﬁces such as

fécts ne |ate 55-R, FAS-R or ot her ated
Cdf@GE@BGH$@H$bﬂMMi@ﬁﬂH@bJeCt of the invention is to
provi de pharmaceutical conpositions conprising the

abo¥ertnawele, RAEse2 aptibddeNsnay ef apdds forordinatiagpurposes, e.g., for
ts or d rivatives 20 thereof, as well

. as
ldeﬁHgﬁ%g%{qe&%Fe Betpesibneeid fupsming A celhdanpleds mardiged by the
pS ARt irRRR 85 o @k related receptors.

A further object of the invention is to provide pharmaceutical compositions
comprising the above novel RAP-2 proteins, isoforms, or analogs, fragments or derivatives

thereof, as well as pharmaceutical compositions comprising the above noted antibodies or

other antagonists.

In accordance with the present invention, a novel protein RAP-2 has been isolated.
RAP-2 15 capable of binding to, or interacting with, RIP, and hence is a modulator or mediator
of RIP intracellular activity. RIP is involved in the modulation or mediation of intracellular

signaling pathways, e.g. the cell cytotoxicity or cell death associated pathway in which RIP
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ot her antagoni sts. In accordance with the present

i nvention, a novel protein RAP-2 has been isol ated.
RAP-2 is capable of binding to, or interacting wth,
RI P, and hence is a nodulator or nediator of R P
intracellular activity. RIP is involved in the

nmodul ation or nediation of intracellular 25 signaling
pat hways, e.g. the cell cytofoxicity or cell death
associ ated pathway in which RIP 13 has cytotoxic
activity by itself and in association, directly or
indirectly, with a nunber of other cell-death
associ at ed protelns such as, for exanple, MORT-1

hasTeyAgipyic akly R Higel! and ingssacrtisnd Aty Rr wiirestixhmeth @ number of
othﬁacghlcﬂgthaa%§&?%t%f Sro nsb h&zl atsofor Qx%@%#]ﬁ%ﬁ%{&of T[ﬂgb'be%%ACH, Mch4,

I on e ‘presen

G1i po SRR Rndivd SR, @lth v.ttﬁtﬁ lﬁ]fPOcra@Saatdildﬁe’ ot §hd & inaditdeebr Mmdirect fashion
pat hway being the inflammation, cell survival or

viaJhessept APt HuRE meduih prerenip REB gndhinvall e aleresaid, grofeps; another
patﬁ»%yeb?(ﬁjcll rh%qllﬁ%"lﬁ?tldrp gé fi %R/lxbél erwgl!nflb ) n%yﬁgg%l‘g&‘%Qg?@gy have an

|?1ase not | OITHI n presen
actla'bincbrl toje, tdoreby oapalieetl pby biimad 6 thie prddBAde2o M ikirtase atotif or domain

pregic |“Q/§t1f’<&ﬁmgjf1%NFatF{Eth/#ﬁrQ%Cf;fﬂséhfjﬁls‘i’f:&télé%ﬁ I TR WhiED can bink NIK
whichf lrﬁm?ﬁt isontrRnd iGfdtleSW \AEtY and‘%%ow[?,%ﬁ F@ayssa eial role in

capabl e 'of interaction wt
InflIRADDPn andicélbsuavisa. Fugiher cafiSeR) id eﬂsd\lﬁplﬂBe aﬁtnterattlcmnmﬁnTﬂRADD and
survi val e. RIP

eb | | dh
TR S G R AL 711 HOPhy olior 1o B RELPRGMPRELY in the ccll
sur‘ﬁ'(}‘s?l hwahRARPhaRd FPSsybdid 8a E&%Q?)blﬂﬁnm br ﬁﬁara\mthb with, FAS-R,

RAF2 may al so be i npl’i cated |n the nodul ation
TR{‘-‘@‘D andmﬁﬁd?nm@éf RAY \as\m&ll ac withat RAR2 byayt hles de 1mphcated in the

mogulgtl 1}1ﬂ§%%¥1h§é2 B gcf3 \éaﬁ@nrl,&ggweéaéotepﬁ eAﬁ(@;\gmcly, RIPis a

mofRAR02 diifm&di.@tlcﬁr EfS tate %:ﬁthl\aﬁy@ N0 NkdYisdi MeiRY, RAMRD Rl $ie present
a nodul ator or mediator of these intracellular

Inveriombyyndimame BIPhis ¢ nistatorseriragdedomefdhese antert e Uil angppth Wiy s.
yeast two-hybrid system sequenced and characterized,
andRa§-1 kasdetmisbttdred elanel @biowheRARst2wagpbad sydtempseqaenced and

chasfK OREE B S AStlEd heiot: BB N2 PHIGHS Robe th Aighly specific
RIF-BindihRASR e ilVEXRThdnce ROS=Bfc AYIP- Iﬁo@ﬂgto%gﬂatd: URtAeS dobd not bind to

appears that RAP-2 doeés not have a 20 characteristic
.M@Bal, mSﬁﬁﬁwe -RoandngtA GH. Kurther, bisdppears drag RetReRdoes not have a

cha\%c&éﬁs p%egﬂhng negn 8ute or motif, this being consistent with the finding that

RAP-2 does not induce cell cytotoxicity on its own.

As will be used herein throughout, RIP activity is meant to include its activity in
modulation/mediation in the inflammation and cell death/survival pathways. These activities
are mdicated hereinabove and hereinbelow as well as in all the above-mentioned publications
and patent applications, the full contents of which are incoroporated herein by reference.

Likewise, as wused herein throughout RAP-2 activity is meant to include its
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RAP- 2 does not induce cell cytotoxicity on its own. As

W Il be used herein throughout, RIP activity is neant

to include its activity in nodul ation/ nediation in

the inflammati on and cell death/survival pathways.

These activities are indicated herei nabove and

her ei nbel ow as well as in all the above-nentioned

publications 25 and patent applications, the ful

contents of which are incoroporated herein by

reference. Likew se, as used herein throughout RAP-2

activity is neant to include its 14

nodul ati on/ medi ati on of RIP activity by virtue of its .
mogplatip/medistinei ¢lg RIB mtvityt hrsvmrqrgd atsi @wcn‘i;dubatdmw tof RIP, this

mo!cgfhlf@ iQMmFe‘)@l tlgn opgeﬁ”?}f g.%lﬁgg éitIrégg{ﬁl/o S%T.Irl a| t{ﬂa on %ﬂﬁe inflarnmation,

cell ﬂea\ﬂh bechc 4R Ehrkfﬁfal patky@dindiviiiele Ry 191’nvbﬁ1€¢ﬂ eetilyor @ﬂﬁ‘ectly, and as
such RAP-2 may be considered as an indirect

Crli*tffsl‘ﬂr? 2188 heernstdsredar aalipdirese megBlatorimadiaiermd llghe above mentioned
proiFPJuQsI ?ﬂvd;@ps % Q?ﬁﬁ]‘b? %ff &hgﬁrw}%’:h gre %%/QI%EE IﬁA’ﬂif‘fqun?E[ti%n celh death or

nvo

celhmatvival whd cdh V\FHI(EPI Bl dsndspbr whthhwidth CRIPRInRradit € acdigect @r indirect
direct or indirect fashion. This invention also
fasEiiogcloses two novel RAP-2 binding proteins, identified
by two hybrid screening using the full length RAP-2
pr of Bisnnuwigaride disclpssttwolmovab BIAR-Adindieg prat¢ing, eldgttrﬁed by two

id
by Wﬂ%&ﬂ?&% ?‘%591?3‘!68% SRR N

her ea 0 Ione #10-encoded protein or
RAT AR G O Lt T B RS0 Peie o Sy REMER ofercen 2 novel
RAWHQQMH@%I@&?@CM& hérdiBRe or S tRREe Ry #?@"('&D&one #10-encoded
sequenci ng net hods known in the art towards the

proggil or R\ T-bindmgsproteint €1 GopABPHH]). Sherequenti ofgthé m@r‘ﬂ@x ofbtained was
he orotein whi ch however |acks a start codon. 15 ,

furk ol B3 S0 on o RO e RO ot i T S e the 5 end 1o

recAdinite ¥ patRbopdhatadifd fFamk of ﬁieri)rot@fﬁtwhlgl'i‘hé(vvr%eﬁ1 ‘lja%kBé\E’t'a% codon.

but exhibits also a rather strong affinity to TRAF2

d ofgf rﬁ%ﬁ}? 119?%? 1o vveF & E 0 TRERE tl‘lglm}proteln not

MACH, TNFR-1 severa
onlg dmmdSoRABrQthet mshlbrfts)alsenaamlele str@rg ﬁfﬁ&nﬁl 1€ ST(R[AHﬁDXIloﬂet #10 however

o e P R, B, 0k A2 LT O et o
seveR® cHREN ptdEind (88 example lamin and cyclinD). It cannot however be excluded that
binding of clone#10 to NIK might be found in mammalian cells, considering the peculiarities
of NIK's behaviour in yeast. Clone #10 was shown to bind RAP-2 within the C-terminal 200
a.a. of the latter, i.e. a region not necessarily associated with the binding of RIP, TIP60, NIK
and IKKP. This sequence, however inaccurate, enabled us to carry out several rounds of
GenBank searches aiming at identification of homologues of clone #10. The only protein
that exhibiied a substantial degree of similarity to the protein encoded by Clone #10 was

F40F12.5 - a hypotetical molecule from C.Elegans, to which no physiological role is assigned.
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20 of NIK s behaviour in yeast. C one #10 was shown to

bind RAP-2 within the Ctermnal 200 a.a. of the

|atter, i.e. a region not necessarily associated with

the binding of RIP, TIP60, NIK and IKKf. This

sequence, however inaccurate, enabled us to carry out

several rounds of GenBank searches aim ng at

identification of honol ogues of clone #10. The only

protein that exhibited a subst anti al degree of

simlarity to the protein encoded by C one #10 was 25

FA0FI1 2.5 - a hypotetical nolecule from C El egans, to

whi ch no physiological role is assigned. 15

| nt pli@sdtinBB, ¥40FA051As FowrStof Auney oméissnlaayy &PFeral members of

simlarity to several nenbers of the wi dely conserved
thefvaidelyyconservast faiiby of ehinwtndirepiedtpecteasss. Thises enzymey gaunterbalance

cpunt er balance . the destructive effect. of the -
e TP RBGR ot RGBS ol RGN st b in choree of te
mafohiay 9€ pfifteih R oratRIEN évlettsOh PEAL 8l hil¢l aBiardiatligaBeseare Bésponsible for
In a cell. Wirle ubiquitin |igases are responsible for
attashigetthe RPN gibidatip BFY b PEpiFin ipRedestiredt fgr degspdntignnubiquitin proteases
i for degradation, Laui i n - i
ol SO0 0060 RORLL 0L BRI EASEB g e fmcin

of $YORI 1T essutpbh aRe rsegdrity g thaeafoveetntdhed ofbidqud@i-Reded proteases
based on the simlarity to the abovenentioned

hoieyegus GRpSienttdet Bditgiestneasies betbreyemet Whfthes thisrppiiiar protein
pos%gsretk faréﬂ l%g%ﬁlgétic%/a%&ivﬁ'? vt qmdh?tgn Wgﬁhﬂ:?sr Fﬁlp[hecimo.re atc)?uple of points

rotein - posesses’ any zymatic activi
makewahch aobhicifiente quipolnyiielys. Furthernore a coupl e of
points 10 nmake such a coincidence quite unlikely: a)

a) Residubdashithbehbetiefedogl donv@dict Be Gonstdtdlticerebda if @itRer subclasses of
catalitic region in either subclasses of wubiquitin

ublgpiBinPaeEeH A8 Nebeonseyse pvidr el 4Hde S noFadHare 410; nor
in Clone #10; b) Except fromtheir catalytic sites, _
b) BxeephBremaheir hatalybic qitist prrydies of thedubpqwtiedsectédpiotepse family derived

derived from.var,jous. species, (from bacteria to human) . :
frof T dsioR seA B UtbRL etiedh FORED AEREY xPRADS i piSontt Silarity while
FAGHHOISL £ndoc1 @bl 10 DGRl Ceril S0k JF Hopldigdyn degree of

honol ogy. It thus appears that RAP-2 is a specific

Rl Pybigngdi 'ﬂg]'laef&'fs‘)ttﬁétn rael) h?snca_?_hsgecri)fg\gdﬂhﬂbﬁﬁ_{r@e GHrAEQ’ 2B hence a

RIP intrac ular activity. P-2 bi ndi ng

mogdplatazinnsiiatryoft RI@i intradsililat yetivity. BhaB ARAPbRdidpaweteins, by their ability
i ndi i nfl.uence. on RI P ar ;2$s | so :

o bR o bt eabiTRED e erarplth Bt i aPtamostitoms ypditors of RIP

intracellular activity.

Thus, as RAP-2 apparently has a role in modulating/mediating inflammation, cell
survival and/or cell death activities in which RIP is involved directly or indirectly especially
those related to cytotoxicity and inflammation caused or induced by various stimuli including
those transmitted via receptors of the TNF/NGF receptor family and possibly others as well.
(For a scheme of RIP’s involvement in these intracellular events and hence RAP-2’s

involvement, see Fig. 1 in Malinin et al., 1997),
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20 Thus, as RAP-2 apparently has a role in

nodul ati ng/ medi ating inflammtion, cell survival
and/or cell death activities in which RIP is involved
directly or indirectly especially those related to
cytotoxicity and inflammati on caused or induced by

various stinmuli including those transmtted via
receptors of the TNF/ NG- receptor fam |y and possibly
others as well. (For a scheme of RIP's involvenent in

these intracellul ar events and hence RAP-2's 25
i nvol venent, see Fig. 1 in Malinin et al., 1997) 16
RAP- 2 nay also serve as an inhibitor of ce

cyt Bidxd Hlaﬂﬂl%’n?&r‘ielﬁsl wﬁnbltbit@hoibgﬁlwmte@c@y amc{ inflggmppgon by virtue

of :&{ %?r%grege?lé ?g's%]rt 8@ 2 8 nrgﬁ?}’ Bﬁ%ﬁg&’;f prBFe 2 leglgl)ﬁelnﬂgrrots ? bound to RIP,

and Beswelitmdyoxifedit the Qﬁoﬂoﬂfclt?lﬂiﬁmfﬁfnymﬁbfye@ffﬁtﬂﬁf thb&esaiher protems (e.g.
h praoteins (e.g.  p55-R _FAS-R, MACH Mh4, Gl and )
PSTRRFAT MR LGy OF a8 Rg. D Al shhieBHE o Bt ahibion of their
cth!?ﬁl act151t)¢¥1tt‘ﬂEfP)éEt‘PVé?}C:B'nYﬂatﬂmﬁF their activity in
may yet also serve as an enhancer
an dﬁ?&%@@%& g@t Erlrlétﬁ ltscrv%yt g}é Og' In\(/:%,{rt an %Pg Lot (l)ramélé %Stotoxicity and

infRngnatich Bnédds by h@gmmmg ehdretivihp Uﬂdthtalopraleﬁlsaé g ﬂR)IlPeﬁhd other proteins
above aiding in the recruitnent of these proteins_ by

bodpto (YR as éeﬁeéu Fepntaidiag vnnge tscaigieahof tth%secwb‘@@xb?é RIP, the
recgﬁﬁﬁéﬁk%élwﬁ{ o}é%ega;és aJPJt&LE il of %e%%ﬁé‘h aciteliolgsoars to augment

ew’'se, 'I'n an a
thefrasfiiromafdAPeZearmy al so serve as an inhibitor or an
augnentor of the cell-survival pathway as noted above

by viketwite, oh drl Ehalodoly ObMESRRAP-N #hY SalscP8érbway. an inhibitor or an
Accordlng , the present invention provides a DNA
@

augyeenierd dhe prl beiirmiy2lapatinsayRIsmosessdsiva b dipieafdi R s involvement in this
aﬁ@AP 2), isoforns, analogs or fragnments thereof,
P cap%ble of blndlng to RIP and nodul ating or nedlating

the i ntrac lar activity of RIP, said racel | ul ar )
bt PSR M PRl KB HeFors oP Nt PME Ghooding a

Rllalagsfo@hteﬁ%nl)teglm @Jo%rrrﬁeéﬂalﬁlé oY ¥ 8hent theR&TL da ?%lébf binding to
e present |nvent|on provi des -a DNA”sequence sel ect ed
Rﬂ? raocrlnntdqlglagngunp meskatdigsthe mgragéliular activity of RIP, said intraceltular activity

being a modulation/mediation of inflammation and/or cell death and/or cell survival.

In particular, the present invention provides a DNA sequence selected from the group

conststing of;
(a) a cDNA sequence derived from the coding region of a native RAP-2 protein;

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

stringent conditions and which encede a biologically active RAP-2 protein; and

(c) DNA sequences which are degenerate as a result of the genetic code to the DNA

sequences defined in (a) and (b) and which encode a biologically active RAP-2 protein.
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20 (a) a cDNA sequence derived fromthe coding region
of a native RAP-2 protein; (b) DNA sequences capabl e
of hybridization to a sequence of (a) under noderately
stringent conditions and which encode a biologically
active RAP-2 protein; and (c) DNA sequences which are
degenerate as a result of the genetic code to the DNA
sequences defined in (a) and(b) and which encode a

bi ol ogically active RAP-2 protein. 17 Another

speci fic enbodi nent of the above DNA sequence of the
invention is a DNA sequence conprising at |east part

of the sequence encoding at |east one isoformof the
RAFAQothgrme@ﬁn emimdinirat obthsadione PN o sequieceaifche inprption 1s a DNA

seqJGRHERRBr e Ph e g T G EASRGE Al T LAt Fao R (he RAP-2
prot SEAHENGALENRAMR bNthedalfove- DRA JdiReiiceReMt dehye@bd leBtbding the
provi des RAP- Zﬁgrotelns and anal ogs, fragments or

RAd et prgtein gedepictereinelot. bntedaethbyerapadinenitipghedBhesequence shown in
sequences of the invention, said proteins, analogs,
gfragnents and derivatives belng capabl e of binding to
its . biological .acti vi

Rl P.and nodul ati.ng/ nedi a
in tS ?feaﬂ@gfweg' BFIO\’lgllgﬁ F@% DEaJERS, 68{1 AGHyE: fragments 0}/ derivatives

theleBF eACRIH Udyaﬁrluy of 10e AbSREGqhlfce8MPadL TRMNt8h, §de proteins, analogs,
invention i's the RAP-2 proteln anal ogs, fragnents an

framnts/atld ey vativer dging fm@blw Pingingt tei RIR end encllaigg/mediating its
edu fron1t nces
biof iR i L R 2 mwaﬁgﬁgwg%s afrglefer m of
the RAP- t nalogs fragnments and deri vyat i
thefr*éafcﬁz APERO %Pwr Blede byVephen 5y 1Be BdAYP-? MURRE; B IGgisefragments and
der[\%HLéSQHQL:@f ?’ﬁ@ ROFSDH grbté’iﬁtg rg.leﬁée SRS t%{’DN@esequences of Fig.

above DNA, these re cab expr essi on ve [ bel'ng
| apdpald ehafn hreifing bxﬁmﬁh&eeh]bmmmsnm tsafodyeisefikar yDtliecRAP-2 protein,
r ok yot host. cel l's; transforned eukaryotic or
A5k ?&%?ﬂ%mﬁBi?wé%Vﬁ§h“%%hta|nlng such replicable
expression vehicles; and a method for producing the
RAPABO nspyded Ry ther Praseal Brygntion: agg meicab léreha@lwvlawh)@gs comprising

theodcbd/@@N Vﬁ{é‘éé pegnhkaéfblg Qéﬂu%"sgargl{'fgm kL %Qﬁéo&aﬁﬂ Jfoo%ﬁno ?xpressed in

' s under conditions reéssion-o
sulmhied:upargt)m o; prakalyods host K:d@;TBﬁhﬁ"o@ﬂiedZﬁlkdgrolw atk pkté:ﬁryotlc host cells

f.fect t I di ficat f
CO!‘E{?.:[BIS;I s!ﬁlré %]2(@@ rg?;?;e#asgnoge icl gsp elmdI gamlet%gg f%r psroAucmg the RAP-2

protein, or analogs, fragments or derivatives of the invention by growing such transformed
host cells under conditions suitable for the expression of said protein, analogs, fragments or
derivatives, effecting post-translational modifications of said protein as necessary for
obtaining said protein and extracting said expressed protein, analogs, fragments or derivatives
from the culture medium of said transformed cells or from cell extracts of said transformed

cells. The above definitions are intended to include all isoforms of the RAP-2 protein.

In another aspect, the present invention also provides antibodies or active derivatives

or fragments thereof specific for the RAP-2 protein, and analogs, fragments and derivatives

thereof, of the invention.
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obtaining said protein and extracting said expressed
protein, anal ogs, fragnents or derivatives fromthe
culture nmedium of said transfornmed cells or from cel
extracts of said transforned cells. The above
definitions are intended to include all isofornms of
the RAP-2 protein. In another aspect, the present

i nvention al so provides antibhpdies or active
derivatives 25 or fragnents—thereof specific for the
RAP-2 protein, and anal ogs, fragnments and derivatives
thereof, of the invention. 18 By yet another aspect
of the invention, there are provided various uses of
t heBaibhey endhtk aspepderidles inventidne thero tuei providhd ehrigdsesges of the above

Df;ﬁg?%ggcegﬁﬁﬁégk)r%@hgr\@?c khlg\y/ %ﬁgqu] ﬁsc\é@ %E t:{:’l ﬂﬁesinvention, which uses
incRduhabbanruels t he intracel lular inflamation, cel
death and/or 5 cell survival pathways modul at ed or

egleﬁ%dtija? Y ﬁ%gﬁl%?’fzth%qwgéeﬁhﬁg 1r‘if§a?1%étﬂ)91 8& Heath and/or

cel one or nore roteins

celanlalvnfgspatﬁwa@mnﬁslamd cdem':diﬂédi besht pesteiafRIP, «:arpphimg akating said
gln to RP ereln said treating of_ said cel ) h

celfSonish PEBET MY BALCE REPFRBOSATES: BEFES PN Q5Fivatives thereof

capiBleSo iR RS RIP %fe%r{'@ald o 1956 satd %?g[ac'faf'rﬁ)r@és introducing into said

derivatived thereof ina form” suita
celisriaida@el druhare proteimsdisefoiros anhleps dfagnentsi avtdeddatoien ghereof in a form

su%gieofof)?rgfa&a 1|§|ars ﬁngraf[i)m ﬁ%ﬁ&t g@ﬁf@ﬂéggﬁf | d]lgg%ﬁﬁ sequence

en@b@rg\aid oR%r infbork Beoifiag, rﬁcﬁ&nnsaal%'éésaﬁhgmé’rﬁQ bollerBativesiifthe form of
sai d sequence, said vector beéing ca e of effecting

a spitedld Yestor chopingfsaidsajubnse gudveetor btlog saiatilecd]eiffscting the insertion of

saif kit GO RS i FAPRERRGRe e dfif s

f?gbﬂg&%ﬂhqﬁg{r%kﬁ:ﬁ%QMaﬁgﬁ \él }t/bg,lfmggq?}}rg\évg%,;eqescpegﬁlaang{pé cell survival
patﬁ%ysoﬂe@ifateﬁhﬁ I%aﬁds afsthﬁrmleﬁ?mlyaﬁf OFEliing defls (Jla)th@Q&V&l of the RIP

wherein said'treatin conpri ses i nt rod uci ng
prqtﬂn,oacsalldmg:fel (Fsatwae dwwﬂzal[drtﬁiaengl of oells @ofpisasintroducing into said

celgu'?a&cg%\?%é’ i gﬁ?:ogé%rfqlg}%glﬁg t | Vglga%ggt%sp?fq;}watwes tgereof in a form

suitdble A€ Hﬁﬂa@&ldlﬁﬁﬁtr&ﬁlc@ioﬁ QJr 11§tr(ﬂiu% 28 GHRNGAs 8 THOMisBfience encoding
said GL protein, or isoforms, analogs, fragments or

Sald é}h matmm es 1S|0fprtrhearfabzgs; fifgneensusirtdebivatives 61 dre foraof g Buitpble vector

cartryﬁg g g?ﬁ%ﬁﬁé G I \geic\gperggor bg[%bqg of & c?tineg t%fe mesfeit%ntofn Hid sequence

into said cells 1n a way that said sequence is expressed in said cells.

(i) A method as in (ii) above wherein said treating of said cells is by transfection of

said cells with a recombinant animal virus vector comprising the steps of :

(a) constructing a recombinant animal virus vector carrying a sequence
encoding a viral surface protein (ligand) that is capable of binding to a specific cell surface
receptor on the surface of a FAS-R- or p55-R-carrying cell and a second sequence encoding a

protein selected from RAP-2 protein, and isoforms, analogs, fragments and derivatives



10

20 into said cells in a way that said sequence is
expressed in said cells. (iii) Anmethod as in (ii)
above wherein said treating of said cells is by
transfection of said cells with a reconbi nant ani ma
virus vector conprising the steps of : (a)
constructing a reconbi nant ani mal virus vector
carrying a sequence encoding,a viral surface protein
(ligand) that is capable of nding to a specific cel
surface 25 receptor on the surface of a FAS-R- or
p55-R-carrying cell and a second sequence encodi ng a
protein selected from RAP-2 protein, and isofornms,
theaaudl| tbgsyhdnrexprspddsinanid @Bs isvapibles! #@duiatieg/eeliatindte intracellular

: en expressed in said cells is capab] e of
m%ﬁ%ﬂﬂaﬁ ?@/%@& %ﬂf%éegjﬁ‘g"ivﬁ reaé%wswszr i nfl anmat i on,
cell death and/or cell survival pathways; and (b)
i nf ect i ntp) sulieefingeajdscapp ththsaiddogws ebta)of (a). (iv) A
met hod for nodul ating the inflammation, cell death )
andfivy Acendthadirfoi vaddulaSngahbviaflanmetipmt edl yathhand/or cell survival

i gands .of the TNF fami.l ffect.on.cells via the
Pt A RGeS B B ot e do BRI PRe cpasl g E&pgion of the RIP
prdiéth | ®orishgattdtRRdies cenls 36 %RiHoHRYNENLS®ive  fragments or derivatives
derivatives thereof, according to the invention, said
therqodarbepydibei oy thy iapgticeastidntrefting Seingaby eapplication of a suitable
co bR LR PR AuChERGIER) BEbY ot o sid ot

wheRe! @heh Whiesst plartlFasd Rpart pofeis keepbitdoptetekitcdllalar surface, said
exposed on the extracellular surface, said 10 _
cogpeRiEEi 15i GAmplatadolomexaiecstiulpe epRlicetiereanduvhen said RAP-2 proteins are

it . Al ) . o
en@BBThERAIENY, R NIPR5R L TR h AR Foplicaion.
for lul.ar a v

[ | i.catj ) A t f )
oaaEt Ak 3 PRRAEE She et balul TR e con sorival
patflwaysi maaiateea;m@x@aﬂa%l | @f@lﬁ@ﬁNP)fa&h?_effE&%ll@fviat dg@ adtNn of the RIP

|

am |y effect on Cells via the action of the R _ .
proteincemprisiogerisingpid edlatwitparsaigdnodbdtideseybengn encoding an antisense

s R SN SB L SBOAIEE PR e S A B alonccrc
seRIefEHRGR; @hablBOf bIVCRIAL IR bxpidkion of iBuIEestre
sequence bei ng capabl e of glocklng t he expression of

the (RAR- ZeRbt81iR (i Move /fbln@éatﬁﬂg t@or Belfsl d)HPRAEdDEells or other
treating tunor cells or HHV-infected cells or other

disg4se@ aelésd comptising conpri si ng

(a) constructing a recombinant animal virus vector carrying a sequence
encoding a viral surface protein capable of binding to a specific tumor cell surface receptor or
HIV-infected cell surface recepior or receptor carried by other diseased cells and a sequence
encoding a protein selected from RAP-2 protein, analogs, fragments and derivatives of the
invention, that when expressed in said tumor, BIV-infected, or other diseased cell is capable

of killing said cell via the action of the RIP protein; and
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(a) constructing a reconbi nant animal virus vector
carrying a sequence 20 encoding a viral surface
protein capable of binding to a specific tunor cel
surface receptor or H V-infected cell surface
receptor or receptor carried by other diseased cells
and a sequence encoding a protein selected from RAP-2
protein, anal ogs, fragments apd derivatives of the
i nvention, that when expressed in said tunor,
H V-infected, or other diseased cell is capable of
killing said cell via the action of the RIP protein;
and 20 Eb) infecting said tunor or H V-infected cells
or ot her (Qi sertiad saidltimomprtiil Vsaifected/ edisor othfer (iagased cells with said
ve% 9 met hod for nodul ating the cell death and/or
gﬁf(g rvival pathways nediated by Iigands of the TNF
fanil% effect gn cells via the action of the

pr oL ¥DnACBRPBPH §fi>rnr§0dléatg*rgpt|h§, icplg death apslip Eﬁ)hﬁlrﬁirvélc%lﬂﬁ’%'s mediated
by'l[ka}’l\@ &huR m?tfgﬁulﬁ récﬂ%gt'e ¢ las: JAE%F\IA% &egf‘ﬁl@CI@[Pcﬁrg%m €omprising

Interacting wt sequence enco
aplayl}ﬁg\ﬁ’hérlngftrm proeiogy idiwigch @ vedier ericodiap tai rdzying sequence capable of

i nt roduced |n o said cells inaformthat_permts
IntEERNgS Y fna s dai aﬂf%%o%ﬁﬁ@ces%aa@ﬁéea KRR ROk pegording to the

InV%HﬁIoﬁ"’fl? rlr?d'(fﬁu\éﬁﬁ thtS @hiel del 19 OF ¥ B R SHAL 1tF %x%@sﬁ&n% Eﬁ 6hid ribozyme

in said I's’ it interacts wth sai _ _
Se%qwncseldfmﬁs dndewlmels aihen wRNA l®egue nepienesislckpragsed m said cells it

. the 1 ression of said _RAP-2 prote
thrﬁCtééﬁlgl @ ?e am'hl‘?fg* s ras %@vs%faéﬁnﬁl\&gﬁ n%?d&%}ﬂtmg in the
inHiBiti bR 8535 €:Q108 1 07daill R AINE ptdMERE bl celerein - said

RAP- 2 protein encodi ng sequence conprises at |east one

of t(\hf{% %ﬁ’le@ﬂ fdssgfegfegﬁ"ron? la@)g§e m Hoﬁgg@c%ﬁ‘rﬁn@ﬂpthe invention, wherein

deri'vatives of any thereof accor |ng to the invention
saidiifiAdh2 precioapadlieg sfquerzie ndmpgsdsait Riak onkof (hedtAR-2nistfoods, analogs,

for isolating.and jdentifyjing protein accordin
fragRgnts (AP T BRIV o wetﬁisrfeotﬁ?rdﬁrﬁagtta t?ww@%%@%& pfe capabie of
bn@gﬁpbqung appl ying the yeast two-hybrid procedure in
which a sequence encoding said RIP protein or is

Car 51'>.Zd Ab%e%F@Alﬂ%/ .b{)bﬁtl}{c? GLE rldgﬂcftg & rg[lﬁe afcgo?mgg 18% invention

rary°is c secon

ca;kajnlrrmfcbm@ﬁg 05 thetRI@ preeinptempritging af8ying ths edhst tovo-hybrid procedure in
transform yeast. host cells and the positive
which 3, s9yERREFreRTing spidifdg nregingareg carried by one hybrid vector and sequence

from a cDNA or genomic DNA library is carried by the second hybrid vector, the vectors then
being used to transform yeast host cells and the positive transformed cells being isolated,
followed by extraction of the said second hybrid vector to obtain a sequence encoding a

protein which binds to said RIP protein.

(x} A method according to any of the (i)-(x) above wherein said RAP-2 protein is any

one of the isoforms of RAP-2, analogs, fragments and derivatives of any thereof.

(x1) A method according to any of the above (i)-(x) wherein the RAP-2 protein or any

of its isoforms, analogs, fragments or derivatives is involved in the modulation of the cellular
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25

20 foll owed by extraction of the said second hybrid
vector to obtain a sequence encoding a protein which
binds to said RIP protein. (x) A nethod according to
any of the (i)-(x) above wherein said RAP-2 protein is
any one of the isofornms of RAP-2. anal ogs, fragnents
and derivatives of any thereof. (xi) A nethod
according to any of the abowg (i)-(x) wherein the
RAP-2 protein or any 25 of-rts i sof orms, anal ogs,
fragments or derivatives is involved in the modul ation
of the cellular 21 effect nediated or nodul ated by
any ot her nediator or inducer to which said RAP-2

effept medinted or mzdilated byaare] aber hedigoe ot induced &r whihisaisl RAP-2 protein,

) abl e of binding directly i ndi rectly. The ent
150 Pﬂ@&%kosrfr%af%ﬂ B L1VaEYe 13 Cﬁn%lﬁaﬁ%ﬁcﬁlpe %\’Iré/céléfr‘i’ﬁé‘écr {ecfi
for _the nodulation of inflanmation, the cell deat
andilSrPTessnt I¥EiHipnahi0 Y HaRg Shrericaiticd Wmﬁléwwﬁﬁrr fie modulation

of 1Bﬁ£?nln¥tlor§ rtﬁé %QPH I aﬁ&)o% Zel 'sﬁr\,i{]é? Ip%wé?p m%ﬁlaﬁéaebjﬁ TNF family

protein @ ator or
effconomeallsswashermlued oﬁtm:V}éI,P growpt visthagifec@s! act omer medlator or inducer
i ngredi ent _any one, of the follomnn (i) a P- o
on g g?%?‘ﬁe‘g%@dfio‘ioﬁ@”tsﬁlgt RReAGHNG SHI TN a%aneo@fgﬁ%gq%@éﬂ%-
active fragnents, anal ogs, derlvatlves of m xtures
t heDedf RAPFA proiein seeningaiat thannvealion andsbiglegically active fragments,

naf‘%‘ag%h@ga\%s Bfr?ltﬁurgs &%Pe%?l e of Dbindi ng a cell 10

urface rece ericodi ng a RAP-2 protein or
active fra nments or anal gg acc
Baty

b | | | [ .
t Ioo({ Irga lﬁ{lzimér?mr?ql INTieTe eﬁg talél %agaﬁlgrplé%qndmo a cell

surfeé Ri@b]ﬁgr il @f&bﬁméed“ﬁﬁf’sﬁ BHROR Qr Bolbfeal BARtZe fRieBie@isMor analogs,
sequence according to the invention, wherein said

accgrdingon tfed igwentige; may be the second sequence of the
reconbi nant ani mal virus vector of (ii) above. 15 The
pr €gi@nsn iofigentcisotidalssqueprcovindeding ah. ari- sma‘smedqlfeoce tofiethe RAP-2

Progogggehgé{lﬁg/gﬁgrd%gﬁq Ithgypgan&%fnl ?ygff,rﬁj e acl?o'olmlilélgcgud% may be the second

seqﬁ%@é‘ bale Qédﬁﬁﬁﬂlﬁ%%%l bihes ReBrRE Fﬂ y&hfve, OF the effect

any other nediator or induce or any ot her NF- KB

|nd§%§gF%BthgghBh gﬁéxgﬂdgells conprising treating

sn accor héce Wth a nmethod of any one of
(i )I (X)mgtgoé{ or t\ﬁﬂe (ﬁf\ tion (HI t%e 1nf?an‘1mat1on intracellular cell death and/or

cell survival pathways modulated/mediated by the RIP protein, or the effect of any other
mediator or inducer, or any other NF-xB inducer or inhibitor, on cells comprising treating
said cells in accordance with a method of any one of (i)-(x) above, with RAP-2 proteins,
isoforms, analogs, fragments or derivatives thereof or with sequences encoding RAP-2
proteins, isoforms, analogs or fragments thereof, said treatment resulting in the enhancement
or inhibition of said RIP-mediated effect, and thereby also of the FAS-R or p55-R-mediated

effect, or of said other mediator or inducer, or other NF-xB inducer or inhibitor.

II. a method as above wherein said RAP-2 protein, analog, fragment or derivative

thereof is that part of the RAP-2 protein which is specifically involved in binding to RIP, or
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20 isoforns, anal ogs, fragnments or derivatives thereof
or wth sequences encoding RAP-2 proteins, isoforns,
anal ogs or fragments thereof, said treatnent resulting
in the enhancenent or inhibition of said Rl P-nediated
effect, and thereby al so of the FAS-R or
p55- R-nedi ated effect, or of said other nediator or
i nducer, or other NF-KB indyger or inhibitor. Il. a
nmet hod as above wherein sai d”RAP-2 protein, anal og,
fragment or derivative 25 thereof is that part of the
RAP-2 protein which is specifically involved in
binding to RIP, or 22 said other nediator or inducer,
saidopthet mediaF.okBIduAgiu 6Epther NFrkBHnduser obinhihiion graRIQRAP-2 protein

seql\%ﬂ%fta ﬁn (in éiess %u S ?&?X@ %?R%\g;tgtl\/h\gbwﬁ SE?BQI&C&F&A 01&%(% nelglﬂdmg to RIP,
or s&l Fh@hit@iatdred i@fuetr, Bf othBANES&IB in@hice@bN@hibibr KB i nducer
or inhibitor. Ill. a method as above wherein said

RAR72 QFH%H)%H s h%@%e%lﬁ s&f RAR 2 RAReR id SR Qe the RAP-2 isoforms,
sai d i sof orns capabl e of enhancing the RI'P-associ at ed

saldeibfloons cdpeble af pmtanoids Az Bldbywovikted effertsai d RAP- 2
protein is any one of the RAP-2 isofornms, said
i S deO rermaemaqb aphteyvefwherdim kit iIRDGP-L peot&h s assoei dttMJRAP 2 isoforms,
or other nedi ator_or inducer _associate

SaldefSP@éms GAPadE Pk mbrkitnh diceBIP-atsepiatsA sl 5¥ g I{l?ﬂéﬁtor or inducer
assc!:c/% AT 0195@1&%11@%1?96}3&1?@0&%%?ﬁngrtﬂéq &SI - Sor ﬁ)@g R Q%ocmted effect

er cytotoxic medi at’or or in fect 0
on &lis\ar tie ore¢rtythi@ac atediacorwin édicer effeictorRAHs2 pr ot ei n,
i soform anal og, fragment or derivative capable of

enhncCiange@sd ko Rbdid WvRgretrh iR RS SR6R echiehf, eamalopn fragment or
the inflammati on and cell survival pathway by

derighih eceanableiohgmRESing artinb] e hefRIRFSHRIAHA HHiF<aop %? inflammation

andI c?ﬁ' Eﬁgﬁgﬁg\t& %)?/ 8}% b«%ﬂ o?ﬁ %&I}Sr ?I{dél%%%n}ﬁﬂ:bg% %g%\hi% Ak 'dH'Qct or indirect

acticlidmadltIel Zralisdiinazay be 15 carried out by any of the
standard screening techni ques used for isolating and

| delglafid Y th@"f@ﬂebn?r otdi®, BXAMBBifichiih WE@Sharacterization may be
t wo- hybri d net hod f|n|ty chronatographg nmet hods,
B

carragsioutabyy awyf of e Famdsrd metmmdwhnwammdd rigdeling ard identifying
d th
pro%?]ﬁ\e/se ﬁ({ Io%cre]t}‘nla t eléi\%gg?w? !ﬂr%l L el g@r ]aﬁr mt?'sﬁ&%atg%raﬁaﬁe methods, and

anyfdfagn®nEr 011 Id@fwd/s’iﬁﬂdéﬁi poeeRREs usks forsed papobai t in a
yeast two-hybrid screen for proteins

In yet another aspect of the invention, the RAP-2 protein itself, or an isoform,
fragment or derivative thereof, is used as bait in a yeast two-hybrid screen for proteins

binding thereto.

Proteins which bind to RAP-2, isoforms, fragments or derivatives thereof, are also part

of the present invention.

Other aspects and embodiments of the present invention are also provided as arising

from the following detailed description of the invention.



10

20 binding thereto. Proteins which bind to RAP-2,

i sof ornms, fragnments or derivatives thereof, are al so
part of the present invention. Oher aspects and
enbodi nents of the present invention are al so provided
as arising fromthe follow ng detail ed description of
the invention. 23 1t should be noted that, where used
t hroughout, the follow ng tepfrs: "Mdul ati on/ Medi ati on
of the RIP, or FAS-ligand, or  TNF effect on cells";
and any other such "Modul ati on/ Medi ati on" nenti oned
in the specification are understood to enconpass in
vitro as well as in vivo treatnment and, in addition,

al s& tdosklcobpaseted nihasj t Wbareoruseg throughout, the following terms:

IEDSETEA BT R0, RS RIRRCHELANR P60, an an e

sudhUV editlatte/ M edibescem &ftioRéP 1R thet PecifiAibh areiidles@fd to encompass in
.codons being underlined. The arrow indicates the start .
vty ag hwell & R vicoHeatssnhiandd in 181d8pnt idsohitbriepgpmpass  inhibition or

i i.ng.  Figure 2 (A B) (SEQ ID NO 2) shows the
em%ﬁ%ﬁﬁ%#@g%ngg%ﬁghce gf clgné # 41072 (éee Exanmple 1),

the start and stop codons being underlined; Figure 3 A
(/1, /2) shows the deduced am no acid sequences of the
h¥ n (20.4 full and Human shrt) and nurine (NEMO

Brief Des ! € $splice variants of RAP-2 and B
15 (/ 1, /23 shows theﬁ&gblished sequence of FIP-

2
al i gige dsivPr GEQSH? VR & shark dgavsleaiidassaaenge affeAP-2, the start
| or . i~Gi N )
o P SERTRIRDEDTE N B PSR 1 IRYSBITES o clone cvines
by tdehybrdddcreemingg aci ds are gray-shaded. Asterisks in
(B) denote a putative |eucine-zipper (LZ)-like notif

in Fidird.2 @A,98) QSE;? @Bézgpi.ﬁeﬁﬁotv@Qhé@dl&&iﬂﬂd@rsequencez 8f clone # 41072

characteri zation 2. In A Northern bl ot
(sepbpinglezlat the atapfangigieasofmN tBing undeligedint ech) with a
DNA fragment of RAP-2. In B RAP-2 binding to RIP is
analfymed 3as (HetAisheds ihe dedangl anBo acid €qdMnkeRAPH2 human (204 full

anci:l ?}u%{a?zc}hirt?gng\%urine (NEMO {ull and AMouse part) splice variants of RAP-2 and B
(/1, /2) shows the published sequence of FIP-2 aligned using the software package available at
the BCM Search Launcher (Baylor College of Medicine, Houston, TX). Homologous amino
acids are boxed, identical amino acids are gray-shaded. Asterisks in (B) denote a putative

leucine-zipper (LZ)-like motif in FIP-2.

Figure 4 describes the molecular characterization of RAP-2. In A Northern blot
hybridization of Human MTN Blot I (Clontech) with a DNA fragment of RAP-2. In B RAP-2
binding to RIP is analysed as detailed in Example 3. In C NIK-RAP-2 interaction was
detected as in (B), except that anti-FLLAG antibodies were used for Western blotting followed
by immunoprecipitation with anti-His6. An arrow marks the position of the

immunoprecipitated proteins.
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detected as in (B), except that anti-FLAG anti bodi es
were used for Western blotting foll owed by

i mrunoprecipitation with anti-H s6. An arrow marks the
position of the imunoprecipitated proteins. 24
Figure 5 is a graphic representation of the massive
downr egul ati on of NF-KB and c-Jun activation by
various stimuli, by ectopic expression of RAP-2 as
described in Exanple 4. HEK-293T cells were
transiently transfected with the reporter plasmd
(HI'VLTR- Luc or CMW-Luc for NF-KB(A) and GAL4-Luc for
c-Jun (B) activation assays), and with an 5 expressioﬁ
vectigure Gr 1sth 8r4phi et diiuele theanasseier deynregieatiopmfyNF-«B and

; ' - mank L. iA\GU . :
o AL 0 S RGP LS S R 426t n Brampl
4. rREK Q3 Plcalds ivere trirgichilg timayfectdd taithathe eepodter praemid (HIVLTR-Luc or
reporter gene luciferase actjvity is expressed in .
CMrLat 5 NIHEAbABL SARLES (R 1o-1r) (BFRGUFET sfitile and  with an
exéﬁgﬁtggaa%ﬁf f@’éﬁﬂlg?ﬁ&iéatéd Malidr HEREGRESIY CnlfNULiO8 éé&j&%@ - marked

un 1n a wde concentration ran

- alonRAFthe Viggsird) roarasp  esmtiil yeneodin e e efd 1 Hen gt RAPIB3 TpadeA R-8 - marked plus in

thegle&%%)_.y %gg%g%nva' 't}%g%p\&'%'_ ggrtgzeﬁl(:g?r‘rrg?gté%évgt; i%i éxg?erssed in Relative

LuSieRslrilsyr 15 or) assessnent of NF-KB (A) and c-Jun (B)
activation pH VLTR-Luc and pGAL4-Luc reporter

pl agty Inel C Cl:] Lf 3
ot e (R’ O RAFD, SETARPUIYE Yprb Bk RS BRARYNF B and
c-Jib ifriaguide consdnragon baize RARAP2 stasongisiend@teapicsatiea HEK-293T cells
si gnal -i nduced phaosphoryl ation of,  c¢-Jun w_thout
alopg ¢ Wik etIE nPrRuE hingRRISA 24BNty &f Bithar Rl AP-gafsenis) gt PeRAP-2-a/s
: t C |t
e e SR sP et O R R LSRR A HIVE TR L
anei phel 4hoDNA&Portar milamidke vatre dincinded erckpegtivady by vaifemstusissay was

ign (-), or. Wth pcRAP-2 denoted in the figure by a

pey ‘Prg?dgﬁ &F\SC(‘JPS",WfQXg'Lr‘éJrF deMEFPPRE by Western bl ot 20

analysis with anti phospho-Jun anti bodi es as described .

i n B estowsTiat Bét-2 shrong!nosgnsiates Hegns!-oruedsephespiaerylation of
-JRaRet Siel 1R i1t st QLA - ¢-Jun Abs ( NEB)
¢ ?%) Rggﬁvgtea %ﬁﬁ@ﬂgmyfgﬁgﬁék2é8%$'ceIIs t ransf ect ed
(AWIiolpal ecleﬁlnleaE I?sca es g’f %fEl@SEﬁp_c%lls, transfected with the indicated expression
constructs together with either pcDNA3-carrier denoted in the figure by a minus sign (-) or
with pcRAP-2 denoted in the figure by a plus sign (+), were identified by Western blot
analysis with anti phospho-Jun antibodies as described in Example 5. The control membrane

shown on the lower panel was re-probed with anti-total-c-Jun Abs (NEB);

(B) Activated JNK1/2 from HEK-293T cells transfected with either pcDNA3 or pcRAP-2,
treated with hrTNFa for increasing periods of time were detected by Western blotting of total

lysates with Abs to phospho-JNK as detailed in Example 5.
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treated with hrTNFa for increasing periods of tine
were detected by Western blotting of total |[|ysates
with Abs to phospho-JNK as detailed in Exanple 5. 25
(C HEK-293T cells, co-transfected with enpty vector,
pcRAP-2 and pcRIP in various conbinations together
W th HA-JNK1- expressing plasmd. JNK1 was then

i mmunoprecipitated via its Negermnal HA-tag and its
ability to phosphorylate bacterially-produced
purified GST-Jun was determined in an in vitro kinase
assay. Reaction 5 products were anal yzed by SDS- PAGE.

(C)RAJE;E%U@&@ sC Egg;@%fp&%ﬁ@o%% vgqielarg ;Jgrnﬁ.fof—i 22@? gqtaﬁ%én various
corhBinathMe- e S T el—lf ﬁ@ﬁﬁ %gtg%?% l%%ﬁ gin glm@ltzedwas then

prot el ns either al"one

imfipoprédigiteeat et riact N- talmapar eIe‘iAftag)mahmelteelalbﬂuyvewce phosphorylate
co- i ncubat g gh the ~32P-1 abel ed ol i gonucl eoti des

baglg] mé?@g PHEEFE 915 Tr BRoHH 4ot R ElReiciBsviie KIngps ‘F(S%b) Reaction

PR ﬁ@ﬁ?ﬁ&@ TR ?58?%‘?399*81&% PRETRAB YRS, oY,

t he v HEK- 293T. .a La e

tr ag%%2§? |y y Vgsatr}llgi{ R’%Eed (\}ﬁst'ﬁ)t VEIPES e etha%ﬁ 4‘@ Jt k oinding to
DNRARIEK (2987 S\&}e finsRARdAvigiN the SRN6Red pdteins eifet alone (-) or together with

mani pul atjions were performed as described for Figure 6

PCRAPEx 4| @uq}eaq:,egma(‘és meparcd gyom St relsnererg) cosieyiited with the
321 ba%eféﬁr&gg%'nﬁag&l gt éo?xﬁ)n ﬁ%uglg%:s?ca‘?fre&! %ﬂ%n#}%uenc]é for AP-1(A) or

ure ows t Ct Fonal” pr operti es o
NFdeB €t). Basctioh pRARCR. wdra ap@alyzehexyeloms:leaatuﬁﬁ@ erH. ¢
representation of the consecutive Ctermnal deletions

of RAfre9 shblvs tHaUREELD QfTects BlRafa8altl1B] iohNaCkB RABTX-293T and HeLa
N-t er i nus, while their Ctermnal ends are designated

Cellgs)}ragplp@t\]m@%ectem'\ﬁ@h RTRbleNprRQuIft kK1 ey RAT -REeenis¢ i i RefgP -2-antisense
AP R B R

EEﬁE?JHEEE@(/SL@%ﬁ@?WA S, L5 LA, 20 e 10

-293T cells by Rel A, TRAF2 TNF and = NILK using the
HI Vi mipeﬂhélﬂqvé%tggéuncaa@afltpécrpemewﬁwaﬂ delefgnsg RAP-2. In A, there is a

schBfliy %ﬂr@é@nﬁﬁoﬁ he tll'ieep&{ste&ﬁwe m rﬁﬁ: 1% Qﬁsegfﬁhg ) UX11 truncations
is expressed in Relative Luciferase

shag Ganeadt RABROWSeImaD wgﬂe)fheR/KP{eZmﬁnﬂh etdmaﬁeﬂ@med by arrowheads.

The h?p I\ﬂ% 'iﬁﬁ'ﬁoa?g TIP60 binding region is underlined. Three hatched boxes correspond

to the putative leucine-zipper-like motifs. B shows the effect of overexpression of the deletion

constructs described in A on NF-xB activation in HEK-293T cells by RelA, TRAF2 TNF and

NIK using the HIV-LTR luciferase reporter ptasmid for NF-kB. Activation of the reporter

gene luciferase activity is expressed in Relative Luciferase Units (R.L.U.).
Figure 12: shows mapping of RAP-2 functional and binding regions.

(A) Various deletions of RAP-2 were tested for their ability to bind the indicated proteins

within transfected yeast (odd columns) and mammalian HEK-293T cells (even columns). The
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(A) Various deletions of RAP-2 were tested for their
ability to bind the indicated proteins 25 within
transfected yeast (odd colums) and mamal i an HEK- 293T
cells (even columms). The 26 two rightnost col ums
show the ability of the sanme del etions transfected at
hi gh anobunts as detailed in exanple 9 into HEK-293T
cells, to inhibit NF-KB actiyation and potentiate
c-Jun hyper phosphoryl ation ft-Jun) in response to
TNF-a treatnment. Bol dness of the crosses is
proportional to the intensity of a given effect.
Asterisks indicate that the observed effects of 5 the
twi apgined coersny siotvs theabdity st Rel samestelatohatramsfiectedeat high amounts as

colp b aHE PR IR aGA0T o5t BN HEH <G A o pahagriate o-Jun

hypRshobpe bR c- JL(rBOLEtI‘EEBo?@é' k9 TNEOh RS ANt RABIdAe&Sof the crosses is

inferred fromthe del etion analysis shown in (A,
proghitignado thd (mglsﬁhe)f protven effdoackdaisks indiethttac Hedbpaved effects of

i.ndi cat e possi bl e tion of boreso
theghe} éscﬁaﬂ Cﬁbloﬁﬁafﬂsr%ﬂ?‘a}%ﬁ?‘ﬁﬂéo“ 4P ﬁl@e}r(%eefhg ureéh%s
that ser-148 in RAP-2 is essential for its abil to
(B) Simmmay of j%cha@r@gws%@gé%}lﬁt@ﬁ Arihg bindmg_(gpper Rart) and functional

Colfe R TR oSRAPRER, nfertd i the FEARS b i ¥BRp Jn (. eiened

along tite piotedh dacldsode VERE bitchedl p4ie iptpRhiy Iﬁt@ﬁlbreO]locMBmt@fr borders of the
15 Detail ed Description of the Invention The present
COFGIPARIRGMIHBRHECEONS| n one aspect, to novel RAP-2
proteins which are capable of binding to the RIP
pr oFigure dAd Sthﬁé’lﬁéb%‘ of- 1t dfl BAiPng ioesspthlfar ithgbiipeto induce c-Jun

) ) .,V|ty of RIP especially where RIPis
h}ﬂ&@ﬁ%@ﬁ%ﬂ)?ﬁﬁ%ﬁg& | on or nedi ation of inflammation,

det éc}%ga{ewgteal Pﬁa%ggf\%é C@H%Sur v Vaw&@%ﬁﬂ“’%ﬁﬁ?ﬁz@eqﬁf IJgha’t the ser at

podedil Mg Wad re%lhae%i WRh hn gRad1Y Jeblol AMMBREIBR &MYl Vekor,
pat hway, may enhance RIP activity in the

i nflammati on or cell death survival pathway, or it nay
enhance RIP activity in one of these pathways while

Del a:l'édlﬂ LG t.he ot her. Mre particularly, in

accot ueaub@t—m-g{ﬁ&(—#g—ﬁ[}—é#ent i nvention, a new protein
RAP:2 i s 2 has been sequenced d : .
a6t PErr B TR (T0ES ot b RABYS! RAZ proteins which are

capable of binding to the RIP protein and thereby of mediating or modulating the intracellular

activity of RIP especially where RIP is involved in modulation or mediation of inflammation,
the cell death and/or cell survival pathways as detailed herein above. Thus RAP-2 may inhibit
RIP activity in the cell death/inflammation survival pathway, RAP-2 may enhance RIP
activity in the inflammation or cell death survival pathway, or it may enhance RIP activity in

one of these pathways while inhibiting it in the other.

More particularly, in accordance with the present invention, a new protein RAP-2 is
provided. RAP-2 has been sequenced and characterized and it was found that RAP-2 is a

RIP-binding protein having high specificity for RIP, but does not show binding towards a
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25 RI P-binding protein having high specificity for
RI P, but does not show binding towards a 27 nunber of
proteins known to be involved in the intracellular
signal i ng pat hways which lead to inflammtion, cel
death or to cell survival. RAP-2 also apparently has
none of the domains comon to proteins which are
active in elther of these pathways, i.e. RAP-2 does
not have a “death domain' netif or nodule, it does
not have a kinase notif or domain and it does not 5
have a protease donain or notif. The RAP-2 sequence
determined is al so a uni qgue sequence as arises froma
nugberpdpregains Widwn selguenclesd inntha imandledarct grdBh @patbesys which lead to

infi nel Udl N ]E‘E%géegg %b%@lkw%%n’g&y%ggge aplaqier\égt X/\ﬁqsﬁr{]o%e of the domains
cox’h[%foﬁ & g@%@ﬂldh arP Haweqateitgasofqn&e 55@21% s, %pmcpai a&a%m have a

as not RIP 1s involved in the iIn t’i on,
‘dﬂdéacﬂmnaimnmm‘ébt mexiniei uadoepabthhmse& kintseaoelif of dmhgm and 1t does not

Hence ul ation or of the activity. RIP.1
ratdo Dl SRS R o BaRr Pt Sionee Gmeeyts Gher iR seaucnce
as BaeDNBYS: @nSparidbh h%%@que?lb’es iR% nEXARPS Cdatatald 19&19&%? the Genebank,
of TNF or Fas-ligand to their receptors (for TNF

Hug@s (Fmomerjavqh lc@ndarcyaestRﬂﬂabam&y A @ja@dl@pve @l with reference to all

rn1n|n pat hway L vat 0 ater..
PoEREERE A a e P RO ol Rt 1 Bute? s B2 RRion, con ceat
and bTD&TviOh] SaYiv04yRXhGadlI0klly NHeltaYidddlat8R LR coarRich sheadtdvity of RIP
also a nunber of proteins having ki nase activity.

Cameeelrﬂm angERyor qé}@ﬁtéewaﬂsWh vaIgn tshcél MPN%’SW@)tneﬁlaﬁedl by d¢r example,

thel__\}f Edlﬁ%%? %:N;f 512 ﬁgsl or ttgv})P&% gercg OH; 'gglllp*afﬂ s%%ﬁ'r_&( p‘éu%cular) RIP

madGlldyvd kay I@Mmtdeﬁrﬁ@ﬁénm&ﬂh%alt}[@yt iBecevdiento aoﬁreater extent and this by
i nducti on of the one pathwa conparison to the

Virgied s berpg able QO@ncﬂqp\pug)bgrr Cé/'t(ﬁO)@ﬁ Pidieinp haweg death domains and also
a ng?fé)%g%f' p?rgtg q%%{agﬁﬁg{ﬁas@gcmlngpgr #0@5]}1101(3/'1%){02% { sﬁ%kﬁges t&eABf\f—Z protein

of thel predemngtvienpetieliioh ofin bhe peesedty ionRENhiagplay shompetant role in
cDNA 20 was .cloned that was found to be conposed of _
m%iéDgAé&BéP ey ek taehyeadulang begsieal ol isfwten of gy Gigpathway in
corﬂFaﬁslaﬁ 0 fild Ioth F%us,aﬁ?ai?%mﬂ rotdif %lftthg EMnvention represents an
ternative splicing o e ‘'sane gene. € nurine
impatent evpeclulafsignabmbduanr RARe@awas i dentified in a
simlar search of the nouse ESTs collection. The

par ti addifid togieFONA WREH-1EQMN Erdtéin RE tivd pledet lidvention a shorter cDNA
identical to its human counterpart throughout the
wag 6@P%t é‘g@@fpund to be composed of sequence “blocks™ derived from several remote
regions of the "full" ¢cDNA, apparently resulting from alternative splicing of the same gene.
The murine counterpart of the human RAP-2 was identified in a similar search of the mouse
ESTs collection. The partial murine ¢cDNA was found to be virtually identical to its human

counterpart throughout the coding region.

The physiological relevance of the RIP-RAP-2 interaction was further confirmed in

transfected HEK-293T and Hel.a cells. However, formation of such a complex did not result
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25 The physi ol ogi cal rel evance of the RIP-RAP-2
interaction was further confirnmed in transfected
HEK- 293T and HelLa cells. However, formation of such a
conplex did not result 28 in RIP enzymatic activity,
as evidenced by over-expressed R P not phosphoryl ating
RAP- 2. Transfection experinents in mamral i an HEK- 293T
cells also resulted in stablegg formation of a
RAP- 2- NI K conpl ex. RAP-2 appears to be a cruci al
el ement of the NF-KB and c-Jun signal transduction 5
pat hways, as it binds NIK, IKK(3 and TIP60 (a histone
_acetyltransferase) and nodul ates NF-KB and c-Jun
in §&perdmatic evtaniyced ptdepncd bnoveaekpressst RAB edt gospipirglating RAP-2.

expr Lon.of RAP-. eads to i.nhipiti of ,the NF-KB, .

oxD ohahtelh, Bikrifegls ARl B ke 29 RS PsoeafiBd in suable
forafatiaf of ARAIPSEMIE @@ipsdd uct, results in enhanced NF-KB

and c-Jun transactivation. RAP-2 was al so found to

pot entp. = 0 y i . ahj i . .
5 0 Sy e o 1 ot

pathiwdyn anid bReEANBNKKE and TIRAD (Zhestohd mdétplgramsfarase) and modulates

ti.onal | f RAP-2 i dentified b _
NEHE ol B R BU0D ARy 0B I P BAGE I  gyession of RAP-2
leadf el GAMREo BRthe NG «BI R AGe, VRA1ORs deletiBh Rronike &d1d b% 6rraeans of an

TIP60 overlaps and is found within amno acids 95-
anjgfenRARngructesudiown stiraoedd NEind} dndrralundfahesstisativedi at ed

by RAP-2 however were found to |localize to the

N- t &4H-halasdelsai found td hetgntiateeé-un hiperehesphpgdaiong which was not

m no, agj 1-264. In_view of the ove P- 2 appears
mf@&t%?ﬁ@?@e‘ftaw1tyeMﬁ-ﬁtdlgfmf WP Gr ap-@éﬁgﬁ&awﬁfpg to DNA. The
birhidCld AREHENE B8RS BAPON SR RIS bf%&(ﬂl&hﬁ?lb?etlestion analyses.

expression of the sense-encoding construct
Thegsyohesehavemndieatek fraetwibomling regitni fos RHRAVENend! ThRPO overlaps and is

const.r.uct .enhanc e onse. .In fact, RAP-2 js )
o PR RGN 1 P BhRGP S B G feRd (gl cffcis mediated by
RAM.D eRpadRE ) weNGoll®Y hhefcehiar @ £Q Beeh8lal NdR&R of the protein,
denot ed as RAT and/or RAT-303 and/or clone 303. The

engipssene emop asidstli-Pde splice variants indicates that,
at least in part, the net effect of RAP-2 under given
condh vieensf the abbkeRy\Ptbagtepand bern drivdalpsl @sentosf thé signal-attenuation
uence bl ocks whi ch are npece ﬁ?ry for

.certain se , tge
CURHHL Eiﬂﬁ: W%&ir?@PnﬁeaPﬁ&ﬂlﬂ FFtOPICa ST BE RN € Sense-encoding construct
inHIOHEY rediRAbd, While! kpfession of antisense-encoding construct enhances the response. In
fact, RAP-2 is also known in the inventor’s lab as RAT (RIP's Attenuator), and may therefore

be herein also denoted as RAT and/or RAT-303 and/or clone 303.

The existence of multiple splice variants indicates that, at least in part, the net effect of
RAP-2 under given conditions is likely to depend on the presence of certain sequence blocks,
which are necessary for the protein binding/ targeting/ translocation/ modification, in a
prevalent isoform. For instance, if, indeed, binding of RAP-2 to TIP60 allows nuclear
localization of the former, it could be hypothesized that variants of RAP-2 with spliced-out

nuclear localization signals (NLS) might become defective, or, conversely, overly active in
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preval ent isoform For instance, if, indeed, binding

of RAP-2 to TIP60 allows nuclear 25 |ocalization of

the former, it could be hypothesized that variants of

RAP-2 with spliced-out nuclear |ocalization signals

(NLS) m ght becone defective, or, conversely, overly

active in 29 NF- KB/ AP-1 repression. Sequence anal ysis

does show that RAP-2 harbors_several clusters of

positively charged am no acids (E, K, and R

characteristic of nost of the known NLSs. RAP-2

binding to RIP has been napped to a region of the

RAP-2 protein that begins between amno acids 177-218
NFamiAendgpassian Jtquéekke dn20ds d&eshBhRhRi MAPDOh A8 Rk&veral clusters of

wi thin 5 RAP-2 did not overlap neither the I KK(3 nor
positheyNhrrgsH pairgadis @ K, BhdB) akpracterftipedmoat afshdblkrovat NBSs.

famly of nuclear proteins called historic

aceR5Ptr windingra$eB haapeareatiey torapsgiva bhtie RAB-X mgieonthat begins

b BB 2 1 o SV AP AP o erf b g domin within

RA@DZ o n@@@mlaﬁ BB e [N SttiRe M%malu?g §fssuggest that
all the functional effects of RAP-2 (namely NF-KB 10

'nth'dfnﬁoEb afipef nqu?ﬁ r Odr G }la;t]llmy of nuclear HIOteILP]S called histone

hyper osphorylation nap to e “sane reg
acegﬂtm&refarasencquertntiy Iﬁilpfsnerlt#ﬂﬂthea]f&@meiﬁahlyin@l digisio Wicid3i 95-264. The
a r.eg ng . between an nQ acids 218-309 and
m@ﬁdwﬁv miﬁm@%&waﬂmw& BuH@docalipg infrepegraing @cids 217-264.
may_ conprise overlapping regions with the binding
si t&e Yo aqupulaGdsueRK B 4R dheriupstonak-effediep B AL; > {namely NF-xB

th 19 nt fo eff ctive
AR By o PGB HancEheSroB e
to he N-t.ermn eg the tein. regi on
enc{E) sEued o 5 oen gﬁé5 anireCtiBe D G Briedo beginning
bet@bérh&ﬁﬂl'a dctdsi 1 8-F90sMdf &fRit hyariBakeld 4 B asPRA! B bln@ing site may
the one caused by the full=length protein and, thus,

“mﬁﬁweOweﬁmmﬁ@ﬁrwﬁnehmbﬂme@néggBEderBH)@ﬂKtﬁéKBandTH%O.
endogenous RAP-2. Moreover, with the exception of
RelEunlmh‘noref filect possitdeckat ihe epionexdiciene fidrseffanivbemodulation of

te as few as approximately 100 N—ternlna

sigi RS @ ?fg“ 8% Ipggizes torthe B HERMBYGRETRY Ojffﬂaealg
enconmpassi ng am no acids 1-102 nedi ates a distinct
ef f 84 ICBipEicomPasse \pynisaiap scisds Bnt kthdowt e aiapidicet afthough it is

Siglﬁgﬁﬁ‘glﬁ'ﬁéaﬁ& qf cnﬁﬁf)ébr’egr?cg{h%to%g c%seg %S; thE A -lreggthaprg{'é&hand, thus, may

result from enforced aggregation of the endogenous RAP-2,

Moreover, with the exception of RelA, all effects induced in our experiments can be
mediated by as few as approximately 100 N-terminal amino acids of RAP-2. In fact even the

fragment encompassing amino acids 1-102 mediates a distinct effect, albeit fairly moderate.

On the other hand, suppression of RelA-mediated effect requires a much longer

portion of RAP-2. So far we could define the boundaries of this region within amino acids
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portion of RAP-2. So far we could define the

boundaries of this region within amno acids 30 1-264

whi ch apparently endows the regi on between am no acids

157 and 264 with some specific, Rel A-associ ated,

bi ndi ng properties. In view of the above observati ons,

it appears that: a. Wth the exception of RelA RAP-2

binding to RIP, clone4dl0 and3 nost likely, to NIK and

5 TIP60 are not required for2$he function of the

protein, as inhibitor of over-expression induced

NF-KB. b. The effect of RAP-2 on Rel A

over - expressi on-i nduced activation is obviously
1-288 diviatie dppatntly esddwsPetleYioRYoetivédneiifb RidddiIMand 264 with some

events. Essentially, all of the above-nentioned
SW%ﬁE%Bﬁﬁtaﬁmyaméémﬁ%ua@Hﬂﬁﬁﬁﬁntribute to the given

activity, as deduced fromthe experinents carried out

t o lmdedat ¢he ddoee vosetonniitpppeabitai:t y of FAS-R and

the TNF receptors to cause cell death, as well as the
a. Withlthd yxceptidmef RNE, Redepbiwingt 0 RIP| ggsd# 10 and ousstdikbier to NIK and
TIég@ssue-dam&_gin activities, aberration of the L

FEE Nereanadn8s e fipdipndi She pietabe ap ki pitqs|of ovgr-expression induced

Nrdgt eterious to the organism |Indeed, both excessive

and deficient function of these receptors have been

0 tpipute to the pathol pgical . . -
b PR B RE PO RePLb ool SoBEMIEE PR Rlion s pviousty mediard, a
leapaeCUbe giffeh@it biddakee@atst Fhdntifley, sllGTdhd AbvaGhdntiohdd Sioteins may
t hese receptors, and finding ways to nodul ate the

be fopmdtip sANBIbUteHesBe ghice caliedy, as dadede JTass the paeamenty|cartied out to
dael U€ for new therapeutical approaches to these
di seases. In view of the suspected inportant role of

RI P+ 0. FAS-R. and. ph5- Lcity, d hence the ,

sus AR Ll THsBP Ry pEEORSR BpS o treeRiar. 2 Pisersal dgath, as wel
as AR Nty \6fathe 0TI drek@itb@MoOtridgeP valibusS 88I¥F tissue-damaging activities,

particularly inportant to design drugs that can bl ock ]
abarppéion @f tlest Bieréort ohdeboreceftor ®p heamsidilarlybgelelagowt to the organism.

cki.ng . bi ndj, n f -2.to RIP or_ otherw se
ik PP A SRaBlo kol B e RSB g, stovm o
corttfibge t€ SidbdthIOE cdlMmMifeehti oA VariDas ¥RSask® @MAERGE: molecules that
Rl P-medi ated cytotoxicity (as noted above RIP is

takg\Ragt Bk the e@naling awimtyaeldthicss cessporctandnfinding vetyielp modulate the
furRGQL Gk BRsd %%ﬁecﬂ%!,eco%gf%.lpesdaogcﬁénr%iaf gl%ie 907 %ew therapeutical approaches to
these diseases. In view of the suspected important role of RIP in FAS-R and p55-R toxicity,
and hence the suspected important regulatory role of RAP-2 in FAS-R and TNF via
modulation of RIP, it seems particularly important to design drugs that can block the
cytotoxic function of RIP, possibly by way of blocking the binding of RAP-2 to RIP or
otherwise inhibiting the interaction between RAP-2 and RIP under those conditions in which
RAP-2 serves to enhance RIP-mediated cytotoxicity (as noted above RIP is cytotoxic on its

own and in conjunction with other proteins that have death domain regions).
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31 Likewise, it is also known (see above) that FAS-R
and p55-R are involved in the activation of NF KB and
thereby of cell survival. Accordingly, when it is
desired to kill cells, for exanple cancer cells,

H V-infected cells and the like, it would be desirable
to enhance the cytotoxic effects of FAS-R and p55-R
(and their associated proteins such as, for exanple, 5
MORT-1, MACH, Mch4, G, TRADD), while at the sane tine
to inhibit their ability to induce NF-KB. Hence, when
the RAP-2 interaction or binding to RIP results in an
augnentation of RIP's possible role in enhancing NF-KB

I nduikEwiRB, [(A9%Sobtnowd Bed BOGW) 2R FROFS hiM ¥5syJRaaﬂeh1avolved in the
ki nase domain and/or intermediate domain of RIP t hen

activatiqioed F 58 andsheraby ef callosupyigalk Acedrdinghy ehaeitiie ﬁlesxred to kill cells,

for Q%M@@ga F ce%lsa ?Y fr) %tﬁg c%l;1 hzmg tb(%hlg(r: llt]af/ 1*1? %%tdg%%ble to enhance the

C}’tb’lbﬁlﬁ:&bfé(:&"ﬂff FAMReaﬂR:BFﬁﬂRe(aﬂﬂ tHd¥Fass@tiated proteins such as, for example,
FAS-1i gand-induced effects to the side of cel

M -4t dbells Plahg. Gl Tt iaPy yhibsy plddicsamei e dadehibit dhair ability to

. | .Sjtuati ( 0 a ‘o 1
oy B ! AR5 (6 s i
augeenseidn iofl Rl Pistpossiblefrole ASefhanihgR¥B-«B ihdddtianTipéseibyy oa TRAFQ and

cytotoxic effects. and it is 15 desired to bl ock thes
Posé‘iﬁiyo‘flékheck%%s? demain andpr intgrmediate demeingh R1 Blame&uéwould e desirable

to BRI \[ﬁﬁ"'}ﬁteg ﬁ@r?scfeﬁv dpidies | ke mpe{o 1M§Eeg§eaq &&dtl to prevent

sur Vi IS sought, en It is inportant
augirengsionhi eth NEved dacelnhta%cnceartdhethhn&bsar akifi othe bebhlmeen of TNF- or
P._to enhance %he overall inhjibition

FAgAPaaanggieJﬁe Hipctpithe s1Re oheslhmaetoxisiim e ultieatgly pI‘OVfldC for increased

Cdﬁﬂﬁgﬂval It also follows in light of the above that
in the event that RAP-2's interaction with RI P causes

an |0 in.2 T
o, SO R AT AP, By 2P AT R i
leﬁnm&a:rayset OnHibidok of RAS-R it pFBRIhDdmMeoveencRABxi2 efbcts and it s

RI P thereby enhancing RIP' s activity in augnmenting
despied KBbloggttﬁqutcyg)ﬁoxw &ostave- of ingdnflargmatipiy various autoimmune diseases

andatBQ TlEMEIICQH&gaseH Ce@blrs {s'gg&ng tﬁeﬁg ?nﬁ%%ng gl (festH drugs which

he bal ance between in i'on o
wouldfdnhmmtthe mteraetidn blﬁ@zédm RAPeEkhd RIP b ‘ea]hanpatlliw\awalhndnbmon of

ﬁc?elz}g'ge?n E‘fA Ff]@ﬁaag,%ée ?q%(%j%hg%ﬁé%%taggtfoﬁ&%e mbhght of q‘le above that
in the event that RAP-2’s interaction with RIP causes an inhibition in RIP’s function in
augmenting NF-xB activation, then when cell survival is desired, it is necessary to block this
interaction between RAP-2 and RIP thereby enhancing RIP’s activity in augmenting NF-xB

activation.

In view of all of the aforementioned, it arises that RIP has a key role in the balance
between induction or mediation of inflammation, cell death or cell survival pathways and
hence RAP-2 has an equally important role by being a modulator of RIP. Influencing the

RAP-2-RIP interaction/binding using various drugs or treatments as noted above and below
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RAP-2-RI P i nteraction/ bi ndi ng usi ng various drugs or

treatnents as noted above and below 32 w | possibly
allow for a shift in the intracellular signaling
pat hways fromcell death to cell survival or vice

versa as is desired. The present invention al so
concerns the DNA sequence encoding a RAP-2 protein and
the RAP-2 proteins encoded by, the DNA sequences. 5
Moreover, the present inventron further concerns the
DNA sequences encoding biologically active anal ogs,
fragnments and derivatives of the RAP-2 protein, and
the anal ogs, fragnments and derivatives encoded
wili metselﬁy allG‘WéOpaeblattr at the nntedfee BuwlehsignainggethwWayadroentdl death to cell
derivatives Qy standard procedure (see for

“”VQEHBP%C %%ﬁﬁpd%%”EF , 1989) in which in the DNA

sequences encodi ng the RAP 2 protein, one or
coddASPIFaSP Bvegideret! %CO%@@@&%@W@S%H%@ cRcAdang abBAP -2 protein and

the%&)ﬁ:h rote gem L:Sjb?ﬂ?e'@ﬁ% J&gt‘één'égs at |east one am no

acid resi ange W t pect to the native
%?%ﬁor%ﬁrggjtet 2&,5%% \thgvenéltonsﬁtgtlﬂ%{]égg%e?[ﬁﬁ tttgzegﬁw es%tq{lgnr(]:es encoding

bioldpd@® nicti 0 arth@dgsV Rbidrivénts dlted@iviaiival &fahd R@P@@ﬂ)telﬂsanaﬁhe analogs,
enbodi nent  of the 1nvention, DNA sequences capabl e of

fragments ang riﬁgva\tt%ermétﬂ\thege@qu érrli’@éﬁf@%@r@t@ewffSFI@ihﬁltql@SlQa"mentS and
derﬁﬁgb&g srbggs'ta‘i’l'aar‘a ch'a or(]\ﬁ[ge 2 %n]?lr L g%)li Ft ayf'h l%brflh' Ghhich in the

tion | Str

DN‘:fonﬂ]uEnmSS:ncca:hﬁg VM’&I Mpﬂy}h’oteﬂt mbloe nﬂﬁé\c&ﬁmuemebe deleted added or
encode a %?Io gically active RAP-2 protein. These
S“bﬁywﬁqdd‘?bz A teeT DR igldretes hav e ieseoRmEP ipgercicpraldue change with

resSEAUERE S8 1% .have a relatively high honmology to the
ative RAP- sequence and as such represent

RAP e ces whi ch
a0 At Kﬁai%?%*ﬁ St dcBE Bhvuianny T Rergey guRaP-2 protein
iso A Zmalagf fragifient Odr (ﬁh&l\ﬂdﬁ% | ther@Cig U doN theRRIGYCAC 88 embodiment of the

. encodin proteins belon%é_ to a group of RAP-2-1ike
m‘ferétmner@gfé sfieHatsRaPablp rod thebrdirig yigh @W@Iﬁétsmmqnye dgfived from the

cocﬁ‘ﬁ% i uFéOIF UF GhGlive t%?f% Sbd “enceusfhlgﬂu%hgfnn :?afuoﬁ’ﬁ?'}i@ fStmed under

non- nat ar ccuring, n
moriﬂ@tﬂbcesirlﬁmuemﬂmone hatndameucshl fﬂy'bﬁﬂlzttlﬂet D@mateqwences encode a

. RAP- sequence bhut _incorporate a_ number of
blO@&ﬂﬁédﬁ%ﬁ.%Eé&t PN Shess kyhidivablec DiWy seqneages therefore include

DNAVSIEERLE WHIG] MHAE adklatively high homology to the native RAP-2 cDNA sequence
and as such represent RAP-2-like sequences which may be, for example, naturally-derived
sequences encoding the various RAP-2 isoforms, or naturally-occuring sequences encoding
proteins belonging to a group of RAP-2-like sequences encoding a protein having the activity
of RAP-2. Further, these sequences may also, for example, include non-naturally occuring,
synthetically produced sequences, that are similar to the native RAP-2 cDNA sequence but
incorporate a number of desired modifications. Such synthetic sequences therefore include all
of the possible sequences encoding analogs, fragments and derivatives of RAP-2, all of which

have the activity of RAP-2.
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25 of the possible sequences encodi ng anal ogs,

fragnments and derivatives of RAP-2, all of which have

the activity of RAP-2. 33 To obtain the various above

noted naturally occuring RAP-2-|ike sequences,

standard procedures of screening and isolation of

natural |l y-derived DNA or RNA sanples from various

ti ssues nay be enpl oyed u5|qg the natural RAP-2 cDNA

or portion thereof as probe —(see for exanple standard

procedures set forth in Sanbrook et al., 1989). 5

Li kewi se, to prepare the above noted various synthetic

RAP- 2-1i ke sequences encodi ng anal ogs, fragnents or

derTc)/ abtalethie 0hridRARbEve Aotbd ilterallgfocstia d-plilecedusess, standard

be used _as are detail ed herein bel ow concerning

prOfﬁﬁléreﬁr Epatrarring apd 15UetPranbingysaldayrelPNA ahKNA samples from
, r I
varldE AL 1 s At onklERl o iRl R 8 gD 5 AR oot as probe
(sed%PeQammlet@ndarb ptocathges oforpeiptSaddsodkret pr. ot98bNs t hat

are anal ogs of RAP-2. Anal ogs that substantially

corrieeRRnd td OyrEre 2hPr HoRk Nn@AES &éﬂi@ﬁ? %ﬁ Ih¢RE PR ABES]ikeN sequences

whi ch one or nore amino acid of the RA protein's
encaginp endessd fmemgeiice daavativee af Réy)- %\,c%dumwrth stangerdeprocedures may

d/or i nser;t ed rov

be B 08 e e A R R D Pl DI B Shep iRy fhibcbdfbioh Fragments
andhiegihgivebi ol ogi cal activity as the RAP- 2 pr otein to

which it 15 corresponds. In order to substantially

corg %%B%@Sn&eoor te% Eﬁ@sttﬁ{tﬁllytct@e%ﬁﬁ‘iﬂg’s td RAPBEprotein includes not

sequénce of P-2 proteins, such as i Soforms are
only Badtabfogein bhinalsopdlypaptidesror pibicine tigh atchraalogsrbeRABF2.

changes may be nore than ten, preferably there are no

nor Andlbgntiae sultdaitighs corespend pb eR AP b byotein arertkosehauiypeptides in

and nost referﬁbly no nore than three suc

.f
whigh S 8S MOV B0 2614y it BARY BUICAATHE SR aE g been replaced
witPh&At, ﬁ'}nnx a@id‘)ldngfeg ahlid; %Ehﬁg‘?g\%@d 3t W@'rgﬁltmo %rotem exhibits

substantially "correspond proteins, one s
subttectuiiyque kand e higkerobiobugmat reciioimalasmht aBales ipsotein to which it
t echni ques on the DNA encoding the protein, resulting
COTfeRp IgiF’ewm)dlflcatlons The proteins expressed by
such clones can then be screened for their ability to
bi nd areeTrp pubsientialy sedearand to RAP-2 protein, the changes 11 the sequence of

RAP-2 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 potentiatly biologically active proteins which substantially
correspond to RAP-2 proteins, one such technique is 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 their ability to bind to RIP and to modulate

RIP activity in modulation/mediation of the intracellular pathways noted above.
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RIP activity in nodul ati on/ medi ati on of the

intracel |l ul ar pat hways noted above. 34 "Conservative"

changes are those changes which woul d not be expected

to change the activity of the protein and are usually

the first to be screened as these would not be

expected to substantially change the size, charge or

configuration of the protein and thus would not be

expected to change the biol oifi cal properties thereof.

5 Conservative substitutions of RAP-2 proteins include

an anal og wherein at |l east one amno acid residue in

t he pol ypepti de has been conservatively replaced by a

di f fe5Rtvaa o Nhan@Giate thobtClhasShhibb WoRRiSoPbEEGleaR Yo change the

are made in accordance with thie followng Iist as
actiyite o€ Hegquiofem aralare usyallywhs G5t subs sdreaned enshesmyobld not be expected

o FBUFTPLE et bEr ey T o soth Girarorpriapeprfag b fys would not be
expeitad eglaAedhp @l ol papdl it ARk Bikditsr. 10 whil e mai ntai ni ng
the biological activity characteristic of RAP-2

Rest e &Asi FEURTON Tl rd yP DR Rk AR gl a tast one
amidp sicidAspd@ n theypelyPeptideGian basm cdBefslativelg pepléey bil sadiBferent amino
acid. Such substitutions preferably are made in accordance with the following list as
presented i Table IA, which substitutions may be determined by routine experimentation to
provide modified structural and functional properties of a synthesized polypeptide molecule

while maintaining the biological activity characteristic of RAP-2 protein.
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Hs Asn;G@n Ile Leu; Val Leu lle;Val 15 Lys Arg;
An,du Mt Leu;Tyr;lle Phe Met;Leu; Tyr Ser Thr Thr
Ser 20 Trp Tyr Tyr Trp;Phe 36 Val Ile;Leu

Al ternatively, another group of substitutions of RAP-2
protein are those in which at |east one am no acid
residue in the pol ypepti de has been renoved and a
different residue inserted ip its place according to
the follow ng Table IB. The pes of substitutions
which 5 may be nade in the pol ypepti de may be based on
anal ysis of the frequencies of amno acid changes

bet ween a honol ogous protein of different species,
such as those presented Taplelabl e 1-2 of Schul z et
al., GE, Principles of Protein Structure

Spri nger - Ver | ag;oidgw York, NYg,e 1%%, and Figs. 3-9 of
Creighton, T.E. ,” Proteins: Structuré and Ml ecul ar
Properties, H.: . Freeman & .San_Franci sco, CA
1983. Based gﬁﬂ%ﬂgg an analygggﬁuglggrnative
conservative %O substitutiong a%e defined herein as
exchanges wit Aih one of the f3PFoWing five groups:
TABLE IB 1. Small aliphatic, nonpolar or slightly
pol ar resi due$@Al a, Ser, ThrlY{¥Pro, dvy); 15 2. Polar
negati vely charged residues and their am des: Asp,
Asn, du, dnAsB. polar, posi®indisy charged residues:
H's, Arg, Lys;

Asp Glu

Cys Ser

Gln Asn

Glu Asp

Gly Ala;Pro

His Asn;Gln

Ile Leu;Val

Leu Ile;:Val

Lys Arg;Gln;Glu
Met Leu;Tyr;lle
Phe Met;Leu;Tyr
Ser Thr

Thr Ser

Trp Tyr

Tyr Trp;Phe
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4. Large aliphatic nonpol ar residues: Mt, Leu, Ile,

Val (Cys); and 20 5. Large aromatic residues: Phe,

Tyr, Trp. The three am no acid residues in parentheses

above have special roles in protein architecture. Ay

is the only residue | acking any side chain and thus

inparts flexibility to the 37 <chain. This however

tends to pronote the formatige of secondary structure

ot her than a-helical. Pro, cause of its unusua

geonetry, tightly constrains the chain and generally

tends to pronote B-turn-like structures, although in

some cases Cys can be capable of participating in

di sul fi de bon®af or mati on whi cle;Lsui nportant in protein

folding. Note that 5 Schulz et at., supra, would nerge

G oupemhatidd1¢l, ZhotiRQ¥sup NOdBs@hEOnd @taRA_IEB/Zf prol@i€ atSiBo®Rf in which at

its hydrogen bondi ng potential, has significant
leagt] erehaTpingi ackl Ssiduedndherpelypentide snlsenvampves anfl plifferent residue

cGar r

1nsgﬁéga‘.j1’n 135251%6% géscgg){‘é%?oa@gvtghg\%}ng %bgglllw@l ﬁ%{%qg‘p nct\fes%%f?&mns which
mawigl idadeeinekp @elypeptide M@ bé BadedWnodrabiskadf tAh@equencies of amino acid

structural properties of the polypeptide after am no
ChiggrDaHBEt 7 ARTPIEOUNDSICITE] GICHNS SAREFS10h b Hase Gl in Table
LPGEQUAG Lo & e IRLERAALo! PAM SPALe ShARREVAREINAD Yori, NY,

roduce’ra an es i n-the ch adierls of

17983annrmg£|3n9 of q:n@gtytpep"f |EolePrmI1rfsc Sr@ctuteChar Eﬂ)ﬂ@nlastﬁrmfties W.H.

is defined in a non-inclusive manner to deflne bot h
Freeman g?@ £0j, 728 FEHREST f% 1Pt Based o sech L afysis, alggrnative conservative

[
sutﬁnﬁlﬁ%ﬁ{)are tg}é\ﬁ@t lléer%ﬁ SE gﬁcgl%gges Wht (ﬁ?ﬂé ?%1%%1* tgglfm%%ﬁh%me%’ groups:
on cell death. 15 Exanpl es of production of am no acid
substitutions in proteins which can be used for
obt ai ni ng anal ogs of teins for use in the
present invention |ncﬁAgé%§%& nown et hod steps,
such as presented in U S. patent RE 33,653, 4,959, 314,
4,588,585 and 4,737,462, to Mark et al.; 5,116,943 to
Koths et al., 4,965,195 to Nanmen et al.; 4,879,111 to
Chohg et Salall;aliphalicsn@pplas o1 slightlyeelastresadues: AladSqry Ehr{gro, Gly);
substituted proteins presented in U S. 20 patent No.
4, 904, 58&olaShepatietlyaharped residues and their amides: Asp, Asn, Glu, Gln;

3. Polar, positively charged residues:
His, Arg, Lys;
4. Large aliphatic nonpolar residues:

Met, Leu, Ile, Val (Cys); and

5. Large aromatic residues: Phe, Tyr, Trp.

The three amino acid residues in parentheses above have special roles in protein

architecture. Gly is the only residue lacking any side chain and thus imparts flexibility to the
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Besi des conservative substitutions di scussed above
whi ch woul d not significantly change the activity of
RAP-2 protein, either conservative substitutions or
| ess conservative and nore random changes, which |ead
to an increase in biological activity of the anal ogs
of RAP-2 proteins, are intended to be within the
scope of the invention. 25 Wien the exact effect of
the substitution or deletion3ls to be confirmed, one
skilled in the art wll appreciate that the effect of
the substitution(s), deletion(s), etc., will be
eval uated 38 by routine binding and cell death
chA8SaYis hoWeOeNtdAds Q§'ﬂ?&n§féc{heafo§ﬁ1§in&?6g sE&%Har?oﬁﬁlcﬂﬁ’é other than
i nvol ve undue experinentation. Accept abl
a- }Jah@lod%:Oab@auwo@Feltw\Mmshalr getomemryauwhté)asomtrhms ctlaep alith iahg generally

ndi n and ther as noted above
tenﬁé&? aqrgmp%ehgl&rpﬁ it t SFUSFUTRS: P %ﬁ%glhénlsiqmea%aéesl y§rcan be capable of

parlﬁ@ipBM‘@é’ & a3ulfee %‘h@ GRS Whi’&h 915‘ cfr'ﬂ SR pARELOBRIIEAN Note that
be produced whi ch have a so-cal 80n1nant negati ve

Sclaflz eml Snmwuldaneraﬂéhog)w\hamhm abodef dlotd aleo that Mg, beeause of its
to RIP naI| or, ot her
byl d%%ﬂ&%ﬁﬁéﬂ%ﬁ%@ SR D e e By dean b

use for . exanp inhibit the effec% of RIP, or
Hﬂ?@ﬁ‘faﬁwﬂf*émwrs “id ﬁwhfaeﬁtlﬁgs aF9riag 8rihy masseRcinvention, eg. as

pre@érft&?hb&fe B}epkndiﬁrp?rp%en&*[ oaﬁd"\@énﬂﬁ ol exlpbGes t@‘fﬁdn‘/th&' Bidlogical and

is the major one nodul ated by the 10 interaction
Strwabpmdml@s Rf (tbeeolabmlei)% aften duntihe sacildysubsmhuanall\dm deletions and
RAP-2 for

sutiPERL Gt abe et durealion dge Yaes ehar) foy procduce radica

chPePal e dhartdrRrigd Ble%eﬂ'ofﬁﬁ %E%Bgrgbﬁndeolfnol@bﬁﬂeeo@h@ﬁa%terlstlcs is
in the DNA encodi ng the RAP-2 prot t her eby

defireddn@inng-IDNRsien madmngmdhﬁne hmtél abgnecaru s¢chedaafstrasture, e.g. a-helix

esi zi pr ing t pol
or BB e P P AR et BERE Y R apf B bdiaton of
RIEXxlatbittontdap dsgpe or increased qualitative biol ogica
activity as the naturally occurring protein, Ausube

et glkam l%‘Bf FidtudtlBtACRlig, Fad VDb ul RS i .El%lté?l%which 0 be used for

G eene ubl i cati ons an I ntersclen
obthiyiingl 8o gk99B R ABairipraeiks Gfbr ake jn tHebpresunt anveGtiomiimgudeAany known

meég??%@&%%ﬁt@%ﬁ pwntticgs@%.s patent rﬁgr gﬁ?rfég’,gl-ﬂl, %),ISQB,SSS and
4,737,462, to Mark et al.; 5,116,943 to Koths et al., 4,965,195 to Namen et al.; 4,879,111 to
Chong et al; and 5,017,691 to Lee et al.; and lysine substituted proteins presented in U.S.
patent No. 4,904,584 (Shaw et al.).

Besides conservative substitutions discussed above which would not significantly
change the activity of RAP-2 protein, either conservative substitutions or less conservative
and more random changes, which lead to an increase in biological activity of the analogs of

RAP-2 proteins, are intended to be within the scope of the invention.

When the exact effect of the substitution or deletion is to be confirmed, one skilled in

the art will appreciate that the effect of the substitution(s), deletion(s), etc., will be evaluated
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20 Preparation of a RAP-2 protein in accordance

herewith, or an alternative nucl eotide sequence

encodi ng the same 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 nutagenesis of DNA that encodes an

earlier prepared analog or a,pative version of a

RAP-2 protein. Site-specific-mutagenesis allows the

production of anal ogs through the 25 use of specific

ol i gonucl eoti de sequences that encode the DNA sequence

of the desired nutation, as well as a sufficient
bymantyer bipflingdjrelcentt denil laewlys.deisreehimgpusing slechaa prandaend test does not
._sequence 39 . of sufficient size and sequence
1“%%2ﬁ15§??§”ﬁ5mpgpﬁpa stabl e duplex on both sides of

t he deletlo unctlon bei ng traversed. Typi

pri MEFeREdl %B&ﬁr 2 poalpgs ars thage Mdoth widn pinlepss r‘i]@ﬁ Pﬁpag@ty of binding to

RIPr detﬁérglgvé aWnB{Edaz}B%Ués F%d%a% 9 agw St 1'1]'19&: mgtracellular pathways as

eotl S on eac of th uence
noaﬂt ev@d. Jnn sgetnes alvayt healoge heving e q»focsuctda Wbﬁhl fhiee a so-called
nutagenesis %s well known in the art, as 5 exenplified

dopynapiiptgabut Fi6H: Rl 48 A@eE feches dgfectivapybicp iy ggding 1o RIP, or in
sul(sln?ﬁ:% mgﬁeﬂﬁl ddr%ﬁlllé}%ﬂ@lt)o%ol %&ch%ﬂ(ﬂﬁrpr gﬁ%ﬁggs can be used, for

ference. reciate
exanple; E)plahlbﬁtl ihe rafifeagy eﬁBﬂP,sort tecihhibiy uhe iNIpkB ahtlyciegrdizgs or indirect)

vector that .exists in both a single-stran
S P theppisci i dies Rl iy mpgpated by the

interatfordbf Ratres aHHtI@HEP%'a%odré}claﬂ%ﬁﬁmié’%gts‘ﬁ% SHEBs 38mblhg with the
ML3 phage, for exanple di scl o5ed by MeSsing et

na@hﬂBfﬁhRﬂuﬁﬂmbvngRH’Synp03|un1on Macr onol ecul es and
Reconbi nant DNA, Editor A Walton, Elsevier, Anmsterdam
(198&iYhe gelneticdleﬁell as¢ mzﬂxﬁcsvﬁiné gdfne'rﬂly preyepedby aiteedirected mutagenesis

her.ei n by ence. se phage are_readily available
of EW&E F‘ %ﬂ eP‘FPé]ﬂrirg aRdb-2 p@éﬁg,rtgﬁqe?y ngplcqgg tegcodmg the

anél@@%%d%ﬁér[:eh?eq gﬂthgﬁﬁn@rtﬁe Dﬁ efdat A inYr thE gggjﬂa ide in recombinant

vectors that ontai n“a S|n e- st e& P Igin
celd)tultLEan Tleadriabmgs (Mecaly exdhibad the sdvied br. mEBzgcdmlluahthﬁSe Biplogical activity

R Ay TR 8 R Y 90 S0P B LR i I cutr Bitogy,

Gr@&ﬁqrmeﬁﬁm@%svme ISt REhQ TRA, By INggt 1991%99.@' PehbRook et al.,
si ngl e- st randed vec¥or that i ncludes within

M@eqwn@@nmom Isbguaeny Miaa, CeldcBprasg HaebmeLehmattary, Cold Spring

An ol i gonucl eoti de priner bearing the
? es1 Iggd ?’@t ate

Preparation of a RAP-2 protein in accordance herewith, or an alternative nucleotide
sequence encoding the same polypeptide but differing from the natural sequence due to
changes permitted by the known degeneracy of the genetic code, can be achieved by
site-specific mutagenesis of DNA that encodes an earlier prepared analog or a native version
of a RAP-2 protein. Site-specific mutagenesis allows the production of analogs through the
use of specific oligonucleotide sequences that encode the DNA sequence of the desired

mutation, as well as a sufficient number of adjacent nucleotides, to provide a primer sequence
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25

sequence i s prepared synthetically by automated
DNA/ ol i gonucl eoti de synthesis. This priner 20 is then
anneal ed with the single-stranded
pr ot ei n- sequence-cont ai ni ng vector, and subjected to
DNA- pol ymeri zi ng enzynes such as E. coli polynerase |
Kl enow fragnent, to conplete the synthesis of the
mut ati on-bearing strand. Thug, a mutated sequence and
the second strand bears the—desired nutation. This
het er odupl ex vector is then used to transform
appropriate cells, such as E. coli JMOI cells, and
clones are selected that include reconbinant vectors
of aWfibiear bing anfisequinat edmpgitpric oan rsaargbhtreutuplemm bafht eides of the

. a _cl ane he nut at RAP- 2 n. )
ol R e Be e bty 5 i of ot 2835 S laflides in length
is preeirad, wigeeLes to/1 (ﬁcdn'i;ﬂ&ﬁ&ﬁfng%ucﬁ%ﬁﬁe%%ﬁﬂ éath M@@Bpﬂhe 9quence being
the type that may be enployed for transfection of an

alt%tﬁﬂbr bpeeneral, H@s&echr;a@lc@o®ﬂ$1t¢gﬂp901ﬁgen@tagﬁmemcs wiel kaowd In the art, as

o SRR SR TR DR 58 GBS e, o o

whitlh\iﬂmcbr}poial‘f@l 1ug€in Gk rkfe@mae DNA or RNA anplification
techni ques, such as PCR and cheni cal ollgonucleotlde

Synihegiispe Ep%?e@ﬂtls@vﬁe sft@kpdchiR: geﬁi?%afel:}‘&ﬁ eg%%ﬁgﬁ%mploys a

i n nunber) of specific DNA sequenc y re e
phmwnter shaeexleiaomboﬁsa siﬁgiesstmemit argindcoiate- sbmnd@’eﬂarms Tapical vectors

oo heguee RS R Le B v ehcis B ALLTBbAeR, Br cxample, o

dls§1@§ddy HWUMEGR: Bf |£m9r Phitd €CQcIdRS | GNBRFLsMH CBn 8kBcromolecules and
Ienentar% to the sequence of interest. The priners

Rew@bmm WNAydrbioaredV Etisonaﬁlsawrart, éanspiidarsy Hidgghs disclosure of which is

S &S S.sSan be.designed to br di
mchi)%?alfedfehe{)rﬁm erﬁ:(t;ererécgh }}eF lgagg ARC R ﬁ}r élg?.%aé)? %Oéﬂm?% aatlly and their
usdﬁsSdéﬁEr@h?SNdllnkﬁﬁﬂfplt&%@é 3kYeDas ehe PAI AlBGaGRy, blﬁasmld vectors that
t ol er at ed. l[ification of these m smatched regi ons

conigin 4 sagletsrandrel Biage g of efplisatan Agerd sed .plodudinzymol. 1533,
193-7?%%':66%; é&e‘ﬂqg ogﬁpfégégopandggi)ggﬁpt i de wit h new

rtie nutagene5|s) See

l's ra, .Ch. 16. Al's n
conf ERiERitaF 0 BIRGE L BRERUR He R rdae? o psgerioned by fis
obtbfnﬂ‘[bsﬁi sinleagfind¥d bBctBCHhat BMudeanyign 1’téséacqu§§:etah@NA sequence that
startlng material for the synthesis of the

encgdes Beeleleyhalr Pelvpraitide of A ofigarivglsotifie priewe prearingthiehdasired mutated
seq%l:r?dgllpgrepared synthetically by automated DNA/oligonucleotide synthesis. This primer
i1s then annealed with the single-stranded protein-sequence-containing vector, and subjected to
DNA-polymerizing enzymes such as E. coli polymerase 1 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 JM101 cells, and clones are selected that include recombinant vectors

bearing the mutated sequence arrangement.
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Furthernore, PCR priners can be designed to

i ncorporate new restriction sites or other 20
features such as term nation codons at the ends of the
gene segnent to be anplified. This placenent of
restriction sites at the 5° and 3' ends of the
anplified gene sequence allows for gene segnents
encodi ng RAP-2 protein or a #tagnent thereof to be
custom designed for ligation other sequences and/or
cloning sites in vectors. PCR and ot her nethods of
anplification of RNA and/ or DNA are well known in the

rt an n be used a ordl present
. nv fter S¥F ?w @H%tﬁ S&f?&ffé @s@ﬁ@vt@ &d?ﬁ"te%‘a%&‘éem% FayH removed
and Pﬁ@&l ﬁ%l@&%ﬁ%&%ﬁ)rpge@r%ﬁﬂ&eﬂrﬁﬁfe? P exﬂ?&%}’(‘_ﬂ YRl %@%he type that
anplification includ but are not

mayibeiergdo ted {potannferiagreo anaipprapeiattioon ( PCR) and rel at ed
anplification processes (see, e.g., U S. patent Nos.
4, 633cdrabigly gb@Br20Reida80@nddihg foft 2 FOLR- I&JﬁotemozaMﬂlsioi & detected,
99 and 4, 921, 794 .to Tabor et a
Ob’é““fa?“@f@émtogfe nifItrogin s and/er iny vVigpy Boheise gf known DNA or RNA
arn p
R QR R aFrOROE B LRSSyl R o
forathe: anzplif@@f,l@ﬁ?intr@adﬂl swasnbet) 656Gpadac TDN.Rl qeqodrdes agld'epeated DNA
I nni s PCR Protocol s: ide t

al
PO Rp FHURET oGP BT B Heds @ ARATBh frof ong: el that s
reqiteg b #mlﬂge'oﬁﬁ@ﬁ&IMM%eﬁ%é afn%ﬁeﬁ%%‘d?%%%t f8R2primers are

enpl ate for double stranded synt hesi s
de%@teénWhNb arg, codlasditary ihitek sequende. of witetestt hélhe primers are then
no- PCR. whi ch comnbi ne

ek QO R BRI R P W TR s Bt SelsBen g bricize o any

parﬁ Rﬂ&h@ an€tcogliitionSehe be rdfQ 484 1(1119 A3dmatSRa Qneéon?ﬂlementary base
Sci ence 258:120 (1992); Sano et al., Biotechniques

pW%WWﬂ%w§MW@WdemmmmMMMMWMMMmMMM
of QR’&IE{g%EEEC? fud resultent Ia(%%ls ﬁ? ! g%pgﬁsgﬁﬂq:qq%p%pemes (le, site

ence n an an

diretéd weuthgaageNt sS@f aRAP-g. pr&ﬁs@bas dufrad-Ch.nese Also,aBY coupling
of the RAP-2 or its |soforns) may be prepared as not ed

COT&B‘SW@HW}E Hl\#*eiﬂ&%%) $athasls, uniag oyysrse DengfipRAR- with PCR, RNA can be

R B e R AR R SRSl s Gl RelRe Ryt o proteein

recnpxduiNahen@:tonm’egdl ate the biological activity of RIP or
ot her proteins associated with RIP directly or

| ndFoegdrngre, ACRYHh &S kin b dRighe@ P8 Mofal &R Ak Ei%@A sites or other
featLS‘es such as termination codons at the ends of the gene segment to be amplified. This
placement of restriction sites at the 5' and 3' ends of the amplified gene sequence allows for
gene segments encoding RAP-2 protein or a fragment thereof to be custom designed for

ligation other sequences and/or cloning sites in vectors.

PCR and other methods of amplification of RNA and/or DNA are well known in the
art and can be used according to the present invention without undue experimentation, based

on the teaching and guidance presented herein. Known methods of DNA or RNA
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prepared whi ch have a dom nant-negative or a
dom nant -positive effect as noted above with respect
to the analogs. It should be noted that these
fragments represent a special class of the 20 anal ogs
of the invention, nanely, they are defined portions of
RAP-2 proteins derived from the full RAP-2 protein
sequence (e.g., fromthat of,;any one of the RAP-2 or
its isoforms), each such portlon or fragment having
any of the above-noted desired activities. Such
fragnment may be, e.g., a peptide. Simlarly,
derivatives may be prepared by standard nodifications
ampificathen maﬂeieg butups ekt hrmﬁedomepcdymms@ chaii meaction PCR) and related

RAP- 2
i AT S les et (oo 5.6 LS Bitent Norn AR50 4081202, 480,159,

4,945 8an&NGI%is U i F AYBHYS, arld04 BNOHHL R, MRLECH! 8. e5 942 @93 to Innis;
4 anti body, enzyme, receptor, etc., as are wel

5,13¢afintoi Wilsor caelt;. 5,0icHildionighis; 51066158 4o |Gwé]snstqsct als 89,818 to
GRS i B R Hr e o s PO PRSI R B, ama s

et dhedsegich Q&o@)ﬁoﬂs he Wik ((CM&RH Rak Qﬁﬁ?ﬂéﬁﬁonsﬁ)ﬁn@ﬁaﬂﬁ mediated
known in the art, and are included in the invention.

ampbdicaijeit Mhesh naey ahaxﬁén&@h%ﬂﬁcw theofarget @@qwu@eham template for double

LB 158,26 LU £ 03 MR ABIBVLLRY, Bl

NARBR): 2arfr @h:2uMs-PCROWhieK adibthes dBE uvabf Vos I’iﬁhpllﬁﬁﬁldnd@lth antibody
al i phatic esters of the carboxyl groups,

1abqllﬁg (%a%lal@@nal gP s 260: 48%&&%%3ar§anptchalarﬁwpﬁ2%& 12 &1892) Sano et
?g oteClintg li%r §?%ng@2¥))?ﬂl N&fire cont%ﬁ ofd\%J &Kg%alte;ﬁ?ss aﬁ)({ reference are

no ‘group € am no aC| resi
entivdly mcagykatedhatinds rd@rdpee.g. , al kanoyl or carbocycl|c
aroyl groups) or 0-acyl derivatives of free hydroxyl

gr a4Rn %ngo@ﬁ@ﬂ%rﬁ btdp@glcem@ RBVY fra@hedt Db ERAYLY proteins (e.g. those of
resi dues ormed with acyl noieties. The term

any"odj éhq %Prll@rsﬂs iseforms) evatcet prepired kutded ﬁbqwet\hﬁls@smct to the analogs

of ERE PHRbHE” It b RS 208G P ohG el big etin o RAP2

cap@giigSand PARCE carmadilb@ iR infedtie B! M@l@@lchld@twity ef R#P or other proteins
sequence of am no aci d residues. pol ypepti de

assQLENE] s»tmhn@IPofmacuya@rgmdlrg@aueﬁ@eor@,mg&m_M&zuar@geu@ Agments can be
pre%?%*&ﬁﬁéq-%g? gca%p%nan% Ft)we or %.r<9011% ntwgégﬁ? %@%g@ﬁg%tcd above with

initions %reln 'S
resgenCloule enalb gshilnsHdugl sCcaped that these fragments represent a special class of the
analogs of the invention, namely, they are defined portions of RAP-2 proteins derived from
the full RAP-2 protein sequence (e.g., from that of any one of the RAP-2 or its isoforms),
each such portion or fragment having any of the above-noted desired activities. Such

fragment may be, e.g., a peptide.

Similarly, derivatives may be prepared by standard modifications of the side groups of
one or more amino acid residues of the RAP-2 protein, its analogs or fragments, or by

conjugation of the RAP-2 protein, its analogs or fragments, to another molecule e.g. an
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of such a pol ypeptide 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
bi ol ogi cal activity of RAP-2 protein or can be
cleaved to | eave a protein or polypeptide having the
bi ol ogi cal activity of RAP-2 20 protein. Thus, for
exanpl e, the present inventigp is intended to include
fusion proteins of RAP-2 protein with other am no
acids or peptides. The new RAP-2 protein, their
anal ogs, fragnents and derivatives thereof, have a
nunmber of possible uses, for exanple: (i)

anipstye FRLYMIS SCCARENGEE, 2% #agrlrmevans thmal‘cvé\tcwrégwgly, "derivatives" as

H‘%&SH COV{FE J?@a%&?igrhmg?q g%en??p;éﬁeadl foit 'ﬁ?e diguﬁgﬁ napg]rpﬁlges which occur

as 6k Ich&itis wih Vil rediduespatiiely sr Gaemhﬂ%r@h}ﬁVBy nfe@¥is known in the art, and
exampl e, if RAP-2 can nodulate RIP's effect. aon

afﬁa@ﬁ%@ irothe drveniipn x Beriyaiyes Jay havasienical mpiEexsushge carbohydrate

& L
or %Aégbhéﬁéqgﬁw é‘ro%f eg%{ll 4 \?\Igtdt: d;]'ggésotgg E%}?Q%F %Ihblgloglcal activity as
R/gh@iprétemmer , anti- or pro- inflanmmatory, antl-HIV

applications, etc. In this case the RAP-2 protein, its
analFogsxarhplagiRVaGvadrmdy Melud¥ alibhaR dshed 60fhe cabbo&i groups, amides
nodul ate i nflanmmati on, enhance the cytotoxic effect,

of dhe spieKylt BrOUPT &Y |Teaglivg| Wil asfmesia or nvalyh DETaR Ppdekoadary amines,

N—td%atdgﬁvﬁﬁ) 3r ﬁ%%i%%&%@éﬂ)s%nf% ea‘\jrhjmg amdnrgg\@l]le%%msfe% w1t19 5cy1 moieties

roteln I'sS ent

(e. gnhkaﬂ@lloulcaﬂboéﬁs:csalﬂ@)ﬂ%%@ﬁ) oanCthjh@éﬂxdub@ ofl fidertodets@t group (for
only intg the cells where the FAS-R |igand or TNF or

eX%‘Ph]érthaé;?f é?%&‘?rdhfﬁ%lflére%dueé} fosmed witkdratragielss- RI P, is

desired, a systen1for specific introduction of thls
pr ofl&e fermidsTivatives Disdelendedits indedswdy mosmglmyeaﬁhat do not change

nb
Onggm?r?) S0 2t o ?\s?ﬂ'?%g%er o el e i o s,
be |ntroduced the gen

the f oW n ene
enc it é gpd%‘i‘%ﬂl ﬁ@? 116 e PIAUSTHFS aEemb%taadngemdues A

et Jol ) L -
polé@ lft'.id;a &ﬁ%isﬁ?ﬁﬁ%q?jaﬁgxﬂ%eﬂg%%ggwlg% %%l%deg 18k ﬁﬂt&@%é@f&ﬂ@@of a RAP-2

pr@pl@cmracc@mdhycet witls freeleieltioss hér@lm 1s| mtqmtiod:yi Iesinaluded within the scope
ate

h bi
of S i nPrE B ko e, @ikt J5 gt RGPt 9egoRe! characteistics

of tCivértidh, 1.OEiMBGOMNNAMin B [iiFedE @Heoélow k1 5&1\/9‘}1%@% 2 protein
of blndlng such FAS-R- or p55-R - carrylng cells;

or £k by slravehbolgrrya pheciRAP-RIypeptids havidh e, blologwaf actmty of RAP-2
protein. Thus, for example, the present invention is intended to include fusion proteins of

RAP-2 protein with other amino acids or peptides.

The new RAP-2 protein, their analogs, fragments and derivatives thereof, have a

number of possible uses, for example:

(1) RAP-2 protein, its analogs, fragments and derivatives thereof, may be used

to modulate the function of RIP in either of the inflammation, cell death or the cell survival
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expression of the cell-surface-binding protein on the
surface of the virus will target the virus
specifically to the tunor cell or other FAS-R- or
p55-R- carrying cell, follow ng which the RAP-2
protein encodi ng sequence will be introduced into the
cells via the virus, and once 20 expressed in the
cells, will result in enhancgnent of the RIP nediation
of the FAS-R ligand or TNF effect or independent R P
Construction of such reconbinant animal virus is by
standard procedures (see for exanple, Sambrook et
al ., 1989). Another possibility is to introduce the
paﬂ@é@@@ﬁ setdatboyted: RAR2IBPloY xftPeM’ﬂ(ce.ngnqduéarig/ Réirie efEctidneactivation of

NEE TRKO b kb0 bOR T nbel IR At BBlay eticrts Ieadipgq grhance such a

RARIUR BX RFR&S €flert hten\@urd b&deditable Thenti-fBNYo@nkSef pk® inflammatory,
inhibit the FAS-R Iigand or TNF or related protein

antiefl e capplirglidingt €. byn Rhis mﬁelﬁhGeBéﬁdJemﬁotRmP T %I@éitgs fragments or

Suc ssue. dana e in
derl%ﬁqug tlé]re% t“— 1ch m Eul eruétjllaenél &)(Hj ancg ul%e C}h%tg)éltc et’[ﬁct or biock the

celll SarwMd] (éhfebﬂ; nia§ tﬁeﬁﬂrécﬁﬂed © tht oglks Eﬁﬁmdﬁﬁﬁpﬁcbdt@@’lﬂlo% per se. For
TNF i nduced FAS-R or p55-R intracellul ar signaling

exantpife pelirde e RAP-2 arpleit is @ﬁlf@ﬁ’h@ﬁa?ﬂl]@faél (s rwﬁ:rea&eéh and should be
imrﬁh&%ﬁ‘ld 1ﬂgqﬁ9tcelt1?§.rh§r%%e tF'Ar$ $anBCJre’fﬁ? &rhoqh&e(hjtotoxm protein

surviva thi's si I S possi

effefcq rme&ixaad)bg ,RIP,OlsId&M'@ldHG?std:rﬁtf@r iﬂa:elﬁz;ahiwducbyn of dfidproctin into the
procedur es, ollgonucleotldes havi ng the anti-sense
Ce”é éfdﬁler‘fﬁssé@’q dencway 6f deing tres-by paling srccompinan apgpelgrirus, e.g., one

der?&é %%kipyg&xmgl RGke gﬁgﬁ\ bf ﬁg&lh%é 10¥in er20GRA LR Sntroduced: the

protein reby ock Tts expression
genaredcddeggla tligatdithal himdbid cdinsuoface bﬁ)tﬁﬁ«Ss;Rciﬂoghyl dxmess§dBy the cells,

or RIP or ot ein- effect. . :
e 2 oPTGOWE P B A (HIS) Bt me 1bcisin Which bl spegifigally to some cell
(CD@lﬁg)hB@ﬁeé‘Qr%’ Fclatéc?féﬁﬁé?ﬁ@?% My é&ﬁeﬂ%ﬁgqgﬁ blﬁcfs‘% ecifically to cells
second sequence carried he ViTus Deing t E
Caroflmmﬁaslrféot piteRs eghehaehe ﬂebdmbmsm vias vtaabemlhbc)vz@,able of binding

in he nature of th RIP interactjon, .

sucfiP ATy e Bk SPBTE P HR Ty 51 €5t e F s gein.  Thus,
exph@siBARAMGE AL sdrfblaéJBirIdlrfgeﬁrl)telméﬂ RN A viRk kIl Yabet the virus

pat hways where desired.” ‘Anot her possibility is to usé
speaificalipoti ts tgmec iceli or bther FAS-IRARE 1255pRetcenmng seilnfollowing which the

IP 7Spro%em epi gge ls!aql“{lle%ge \%lllpgea llI!HInO%UCB into tl¥e cells via the virus, and once
expressed in the cells, will result in enhancement of the RIP mediation of the FAS-R ligand or
TNF effect or independent RIP. Construction of such recombinant animal virus is by standard
procedures (see for example, Sambrook et al., 1989). Another possibility is to introduce the
sequences of the RAP-2 protein (e.g., any one of the RAP-2 or its isoforms) in the form of

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

(1i) They may be used to inhibit the FAS-R ligand or TNF or related protein

effect, mediated by RIP or independent RIP effect, e.g., in cases such as tissue damage in

o0
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Yet another way of inhibiting the R P-nedi ated effects

or RIP independent effect is by the recently

devel oped ri bozyne approach. Ri bozynes are catal ytic

RNA nol ecul es that specifically cleave RNAs.

Ri bozynes may be engineered to cl eave target RNAs of

choice, e.g., the nRNAs encoding the RAP-2 protein of

the invention. Such ribozyneg woul d have a 20 sequence

specific for the RAP-2 protetn nmRNA and woul d be

capabl e of interacting therewith (conplenentary

bi ndi ng) foll owed by cl eavage of the nRNA, resulting

in a decrease (or conplete loss) in the expression of
septihsh®RAPg2afprothesnrejdchion,| @vadutcoherdads, eiaseldclektpitsebsijr@into block the

' de ent. u e le of riboz ressi on
FAB-ﬁi D o E‘@? leevqegof%bé l?%?rr B Eénfrﬁ%lf ignafind B indgpendent RIP
effé‘c?ldr%t&fr p@&@in%e&ﬁteg sxgntahﬁ’gsgncpﬁrt'hé{ isiige AR B iRfreRReIndRell survival

any suitable vector may used, e.g., plasmd,
patbma)rra]n thnsrsmat@meutrm\pnssu@): fwectamnyﬂs:, o hatfodace i tel dells, by standard

proifkst Rt BB P PR e iR EROTeRS oo SR Bpen e K2P-2 procin
which RGN RISt vehE BHRRARe andRRINCE) mRINZY ef@Hin@Yhe RAP-2 protein and
nmet hods etc. concerning ribozynmes see Chen €t a

therp@gblockzth%p@ﬁsjorpawlea goBe ibhition ef thalFAS-Rdgand gaogblﬁh or RIP or

other proP el §‘§fect89§|c%1 S gon @gﬁe%n?g b? Fntlé}gd%g«?d in@%%&l&%‘éﬂng the above

recéﬁﬁbmbhﬁﬂ vatus ahpprodd@93ihe Thiohd aREARC tatifeds Wyt abd evinlemeing the
the RAP-2-RI P interaction enhances cell cytotOX|C|ty

oligopuglpetifdstseewriice when it is desired to block this
cytotoxicity, or when the RAP-2-RIP interaction _ o
i nhilsewsse, MNFadBd abovey dtpandingnornt the maure ofithe &Pl RP enteraction, it

dto b k t.hi.s .inhibition to.incyease .
ma b RSy S8 i T10R o¥ ) ey R Ps BB G M lammation and
surfi@ gl Ja@flvdyR vHRed @A58Q. ceI | survival as in (ii) above.
(iii) The RAP-2 protein, its analogs, fragnents or

der}\}{&%r @Ssﬁm’t L 39 uge?axlr{ Sfies ks edlﬁg gt t%e nglem ﬂr)]rt)%lrﬁfbdmhlblt its

~ clone oth pro el ns € sa ass,
mtx‘awh]dianglgjn@ln@ #tioityto 10 functionally reI at ed
receptors or proteins, involved in the intracellular

SI gried anﬁmep n@a¢ @$ mhillifing the RIBPRddifad b@Eetd &GRH’biﬂ&@eﬂ@ér@ dffect is by
ybrid systen1nay be used, or there

east
thw%f‘dlﬂa derVél@@ﬁ@|r3b0aér\¢é|a@p@@clsy%tbemr@wpa@ymﬁ@\ync T Trotecutes that

speg?'aalﬁt Ele %%th/éo UI;{{‘BEE%%Q@@S Sé I%ﬁé bgée?er{/ﬁ klgg\get taggé.t BNAs of choice,

s et
e.gp dt@lmRhItAlsmnpodlhg the R&P dgsotkinoedhd heentideuchirtbatzymes would have a

squg}%ggb%&%?qr }g‘\é\ﬁ ZDIlJJr%?etnll 1\1/1?{1\8{ gl!:lde ngu]tdybreocsélpgb?e lé% Gl?esf'gctmg therewith
(complementary binding) followed by cleavage of the mRNA, resulting in a decrease (or
complete loss) in the expression of the RAP-2 protein, the level of decreased expression being
dependent upon the level of ribozyme expression in the target cell. To introduce ribozymes
into the cells of choice (e.g., those carrying FAS-R or p55-R}, any suitable vector may be
used, e.g., plasmid, animal virus (retrovirus) vectors, that are usually used for this purpose

(see also (1) above, where the virus has, as second sequence, a cDNA encoding the ribozyme
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15 non-stringent southern hybridization followed by
cl oni ng by PCR based on the known sequence of the
ki nase notif, a conceived ki nase sequence. This
approach may be used, in accordance with the present
I nvention using the sequence of the RAP-2 protein to
identify and clone those of rel ated RIP-binding
proteins. (iv) Yet another aggroach to utilizing the
RAP-2 protein, or its analogss 20 fragnents or
derivatives thereof, of the invention is to use them
i n nmet hods of affinity chromat ography to isolate and
identify other proteins or factors to which they are
sequapabdfechoice). bifodrngswse ngthodo ke Corpenlig] NSoAy el a6t @hesl et al., 1992;

i nvo |ntracellular signalin rocess. In
Zhpqied B Dok Kb et e R J@S‘iﬂhoa?ﬂél Burkpy 109 §n§hk§@%’ama ot al., 1993;
CahlcRGEBNt $o87- 1§'§rL ¥Rl | #BS &&E@{l %‘Pf %é‘ gﬁ? 1 et al 1993). This
i nvent1 on, e-I’'ndivi dual tac

apmﬁhﬁ@matsogﬂfﬂ@ hvylenmlter Raes?- B.Hdlritd‘rm‘udnr@h@ﬂrdes 251[ lcm)many in situations
cont act, w extracts.or isolate r ot ei or R,
Whpgcl{ 5 gesgﬁé ﬁ@cﬁ%ﬂ( gps bgtlo[,pjuqlwvg{ \)\gwl tﬂ m% Igﬁ’ interaction inhibits

NH- EB ra@t@\?alan|11@rtheséa9rﬁa§duﬁgorpw&?§tsis dgé?lleIdQWbQﬁ:kttm% inhibition to increase
affinity chromatography procedure, the ot

sugdr 19k -eBrestipatidnac¢.dn Sothvaeds ibis delsited to herdddPed] prruitvalias in (i) above.
or its analogs, fragnments or derivatives thereof of
t he i nvefiti) Ghe R}fa]Pl-Zhﬁoteinl,JItﬁ%aldg&ofrﬁrﬁﬁﬁﬁ&dderwatwes may also be used
chﬁragierlzed not ed above, the RAP-2 prote

to t5plafe, ddegby %fgjsdmﬁff 9@%N9§”§r°fd@? paag Flowssicy H@ﬁ@émdll@fto RIP or to

fuﬁch@ndl@vr%ﬂﬁédoféc%ﬁ&é ol@ﬁls,u@igglv@rg il m&gg%%gﬁlar swnalm(% process. In

(anti gens) speci ant’i s thér
thiT hprdeataont tihb @Umm@y@hmombﬂdegstémmd}h{& med parsteare @fay be used a
n of the RAP-2 roteln

Bt 06%iosf vty BIRPARE PPBHREGTT SERHRabRg gl o P il oted by PCR

clonfranshakeed gel 1989Pne§n RROANAkNG: RAPHELIRGADET Fher@fis ideScribed the
anal ogs or fragments. Further, these antibodies may

idepEfigadion fot dirggost |t‘ﬁ’0pmtp@\°ﬁe$r¢t@m tycheimei kiziasgy by application of

no%ls%%ggn Irzurgﬁgngk% ﬁdizfi@%gc’lga wef]NE}l’J n@t i Onlbr}g}) 8fR tDased on the known

sequefi@pentle Rinatt Rodig! 4 ¥bideRSd kifds® suendY e’fﬁgtaPFI%aéH may be used, in
underactive FAS-R I|gand or TNF- 1nduced cellular

aceordanee withelr presadt byventRirrusing tRe Regienssoishe BiAR-2 protein to identify and

Thus, shoul d such di sorders be
ck@%bﬁ#é§f¥%uéfﬁgg Sﬁgﬂﬁ%ﬁlﬁg i ntracel | ul ar S|gnaI|ng

systemi nv the RIP protein, .or varjo ot he
above nof%g \Igleb%ﬁf"r]i‘a{ ﬁﬁprﬁg%‘t i Haligpe ghap Pﬁ"“%io eﬁ” or its analogs,
frabin8@k for &diBRLAARL iRAGKE S WRUINDeRBMVR RSu@them in methods of affinity

chromatography to isolate and identify other proteins or factors to which they are capable of
binding, e.g., other proteins or factors involved in the intracellular signaling process. In this
application, the RAP-2 protein, its analogs, fragments or derivatives thereof, of the present
invention, may be individually attached to affinity chromatography matrices and then brought
into contact with cell extracts or isolated proteins or factors suspected of being involved in the

intracellular signaling process. Following the affinity chromatography procedure, the other
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I mportant diagnostic tool. 15 It should al so be noted

that the isolation, identification and

characterization of the RAP-2 protein of the

i nvention may be perforned using any of the well known

standard screening procedures. For exanple, one of

t hese screening procedures, the yeast two-hybrid

procedure as is set forth heggein bel ow, was used to

identify the RIP protein (see Stanger et al., 1995)

and subsequently the various RAP-2 proteins of the

i nvention (besides various other 20 new proteins of

t he above and bel ow noted co-owned co-pendi ng pat ent
praggpd ociatioonshich bindevihs & A5 2 podtenh, aboy enzdogs, begrowmts or derivatives

theaw?aﬁ@eéﬁ‘%ﬁﬁﬁ@esrbﬁﬁgwﬁr183?2% RS HROERh cs, eto. as

are well known in art, to |solate identify and
char act ef')z&s pgjed ﬁmﬁszthﬁ Rete? Rraseing prdisiandlent, ifiganeRtsp derivatives

theke%‘?l @11 ﬁ‘n'e ih hera)ano bcéhl?sreﬁcz{sel%%rﬁﬁnvc\)%?rgﬁqfagﬁ s) toa tI;))foduce specific

prot e actors,” receptors
antdfodheis mldawtg tTd)eidmltlbﬂﬂieRﬁdﬁy 2lprietekd $orahe pllil@oskem\oérphrlﬁmtion of the
7. As set forth hereinabove, the RAP-2 protein_my be
PP tner R e

traiFOHRANS1 18red prodey ;?{E&lﬂ iR 2 Blogs' B gg%sents Further, these

ant 1 bodi es or fra nts ereof may be-use set
antftediel nhegr ted mﬁ@élfm\/wilagnqded: auippsdstfobalengfyinpddsetiosdelatedtto abnormal

t.hes licati t es or fragne
forg g e S0P HBSEHED BRI Berih R 295l Ao BpBl actvites,
e.gONvERBd HOheclive Pﬂgoﬂi daage W hbr! ReuRHeSADar effects mediated by
invention that RAP-2 binds specifically to RIP and as

RIB we RIPS awnegeatiordetolduleffeos. of Rl Bhand soen dishiders be related to a

Iﬂageg(‘[tﬁ)%g‘{gngl P?C?@&Iﬂ?;}glil% aCt Lyl I P]:}{E]I'{Nla%l PI'tOIIEQQE or V|8.1‘|10US other
abdvieHetd dOP - blhcﬂiﬂg @?{ﬁéﬁﬁﬁ‘bif RAQT 2 'prtéiﬁ "iisbm CubiP BntddiesOldi8d serve as an
proteins ( S-R, p55-R, MORT-1, MACH, Mh4, G

immntr@mmsné]t@él | death pathways, or with TRAF2 in
cell survival pathways) it is 10 of inmportance to
desltgehodidugso whinotednyt émhaoﬂaéorqridémiﬂicbﬁidn tulek characterization of the

RIP nt er act.i on, esired and depending on
Rf\%?f@ﬁot @génwlﬂw@f "B o aﬁﬂ%%@ws ARY 15 tt@a“%y frypyvn standard

scrEth? Bbé%urésntﬁﬁ%ﬁﬁr‘nﬁl@ a_r'ibeéieth@é'eesc[@mﬁ qﬂr§&%§19e§ 1hB yeast two-hybrid
mhléh such drugs can be of great hel p.” Anongst
progcchm 83 isaeufoghersat below, was wheid ¢ idehelyabe REP garteigdsaedStanger et al.,
19%} d sugsreqaee %msthte %a¥1gLfls| ﬁféxtP fprotems of the invention (besides various other
new proteins of the above and below noted co-owned co-pending patent applications).
Likewise as noted above and below, 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 RAP-2 protein of the invention or to isolate, identify and

characterize additional profeins, factors, receptors, etc. which are capable of binding to the

RAP-2 proteins of the invention.
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| i gand- nedi ated death of the liver cells; auto

i mmune-i nduced cell death such as the death of 15 the
B Langerhans cells of the pancreas, that results in

di abetes; the death of cells in graft rejection
(e.g., kidney, heart and liver); the death of

ol i godendrocytes in the brain in multiple sclerosis;
and AIDS-inhibited T cell su40|de whi ch causes
proliferation of the AIDS vi+us and hence the Al DS

di sease. It is possible that RAP-2 or one or nore of
its possible isoforns may serve as 20 "natural™
inhibitors of RIP in one or nore of the above pat hways
andAt Res értiBlertindboee the R By efforth hla@ @bosed wopadrate antibodies
sp eC|f|c i nhi biitors of RIP. Likew se, other substances

5Pe§1u‘€ Ho AP Pepioteiess & Sor BART L 8B risoispiams. afhirsosbedies s “fragments

S S t fi.
B8 oBo RO SR TEt LRI RS Eodi e B o i s
appihioatidnk metanngo@mﬁ}@nm‘ntshhwwem ittehRe bphifiel fooR A Pel pitokeéns.
RAP-2-RI P interaction would 25 be designed and

SCrR@Rehn the AFEELSOR AIcOMaALS wathUthe §FeRft REBAEE that RAP-2 binds
inhibitors of ICE or |ICE-Iike proteases, the

spesifiisalty @tRlPAvd @F Fidd is ¢ nefdiatopmadidater e%&{]@gq@g:an grus mediate/modulate
RIEP ]aétRfﬂﬁ] rﬂ}ﬁfa}{q%lleﬁloﬂsé gde%éur g 4 dv'le a? éﬁfl&g Y iR ways] %%at RIP functions
m ni mu ? gnli

quirenent or (5] ava e of

mdé]i}énl:l@&ly\lﬁ‘sm Joﬁ}mmdtldmwith\tﬁhétq:rf)t@ﬂﬁ (8@ PASagipghs- Rommr 1, MACH,
the cleavage site with a stronggpreference for

Meh et Sk TRAPED wrbel Hee b pafioeye: a5 AL b ol Y e pways) it i

of 1@0@9 ulfof degigﬁrgri%sg‘gh!}ﬁbr&dg gﬁha?lﬁe Fnh ﬁ]hgl%tgtPQ q{?ﬁ% ePr 1rnteract1on as

desitd ahd depkﬁ&ag on Enum&mef eseepatliviysoard brﬂﬁhaﬂﬁﬂhlblted by the RAP-Q-RIP

. substrate peptide (a tetrapeptide)

NGO T Naparey AV SesEs 4 MU%EWI dragy Faaby 1of 2r gt ey Amongst
b ' r - ' )

othgrg E&MJ:A %_ﬁ%t@om')@ﬁ%ﬁ%e ?%Lfsig c%%%g{gqg%h% gl ﬁs@%&é?%%h@u FAS-R

hgamkle‘as,chateql deatlc of t}& lshao lcelllgz aafoiremuRAGdRcst ¢aldaatt orch aaghe death of

tre ) it 1Sl BRI OB G, RULTRN e K908 ot cels in gret
reﬁéh@@?@%ﬁﬁﬁ@yﬁhbé&? byd QVerS:RPg’aez{tﬁ off@ﬁpcﬁi%n&rgcﬁgs fnht%e brain in multiple

pr ot ease f %roteases (a
sclgrpkgweing e\ [Ssiohibusd Tbiey sbwdélwluph omwasmllferaem cffdhe AIDS virus and

owned co-pending IL 120367). As Asp in the
hmfﬁgﬁﬁéﬁﬁfﬁﬁzﬁ? the substrate appears to be inportant,

tetﬁ%geptlgfs

possible that RAP-2 or one or more of its possible isoforms may serve as
“natural” inhibitors of RIP in one or more of the above pathways and these may thus be
employed as the above noted specific inhibitors of RIP. Likewise, other substances such as
peptides, organic compounds, antibodies, etc. may also be screened to obtain specific drugs

which are capable of inhibiting the RAP-2-RIP interaction.

A non-limiting example of how peptide inhibitors of the RAP-2-RIP interaction 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
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havi ng Asp as the fourth am no acid residue and

vari ous conbi nations of amno acids in the first

three residue positions can be rapidly screened for

binding to the active site of the 15 proteases using,

for exanple, the nethod devel oped by Geysen (CGeysen,

1985; Geysen et al., 1987) where a | arge nunber of

pepti des on solid supports wer e screened for specific

interactions with anti bodi es— The bi ndi ng of MACH

proteases to specific peptides can be detected by a

variety of well known detection nethods within the

skill of those in the art, such as radiol abeling of
peptide s@Eitheyi tRRSABBM BinCreqUifdrBerEbh efficRht Eey e’ o pspsde by ICE was

shown to be capable 20 of testing at |east 4000
found i inyelyedawranyiae ieridg iy, left Bt ghesqlenveag sitfkayith patrengpreference for
oo e B hoigh Bl e G Bl LR A B of e 1
posetianciStkatieet ANdIYNeowpeptet diesl 99ay Thenbareansd 1994 Ehrthermore, the

can serve to block this interaction, e.g. peptides ,
lu@yEtBesi zed hatiPsBaa sequenc@<Bidh | ar to @hat of t Hetrapeptide),

hndi.ng.egi on 0Fs K .t heret j, cans . :
el PRGN AL R L1 ARIDLETRATLY A" Solislialbal Xhe-DEVD-AMC,
corfaspandsrto pepyuctee impolli(A@Sribide) phlvareese ghakPefaid to be cleaved 1n
i nhi biti.ng_.infla ti.on or the cell death activity o
cellg -Iﬁm@e? ﬁﬁgﬂ# PR tRR aRAYS] lzasmﬂrsriaﬁ@@?@&ﬂ%%&%@mﬁm 1989,

Ka@HinH 224189 903, Lo WHRk 604 1994 Do ik R @S ifeB@bely by CPP32 (a member
facilitate entry into the cell. U'S. Patent 5, 149, 782

of te SHFESE pompasgdtmiy andnislAdclpeotbased Gntdrltesyper aled possibly by G1

cross the 5 cell nenbhrane wt rane bl endi ng
rofGeete et R et stgded cparyeptt 2285 on channel
form ng pol ypepti des, other nenbrane pol ypepti des, and .
| ong® dhat B | Pagifiem, of dhey supgrafes ppRearsa; b iyapRdY tetrapeptides
R e T s o P RanBHEDS FREAiohEBr amino acids in the
first ¢hieelresiduvepinitaome scaa et fapadl) i seakred hei bindng rty thatastivdieite of the

cyt opl as Lowet al., US. Patent 5, 108,921, reyie
profpgio e rERHBHS: 16 macFoshdsreApr R CertrndGics v §9%y: Ceysen et

I t i . .
oDt S ATHE Mty M piRe) of MR ot 1Sk ot ane or peifc

. , ) _ hani sm eptor nedi ate
intespdiooy tvoth entdbotliesi The bildege of dtePHoprosystsesspenidicupkptides can be

det%({%%ﬁ&%ﬁ%?eg? l)f #\’glgg‘p axl} %?&i)éeli %&EQ&?‘%@BP g?agsirllﬂf St those in the art, such
as falRMHRBRALAIREG 1 proteases, etc. This method of Geysen’s was shown to be capable
of testing at least 4000 peptides each working day.

In a similar way the exact binding region or region of homology which determines the
interaction between RAP-2 and RIP can be elucidated and then peptides may be screened
which can serve to block this interaction, e.g. peptides synthesized having a sequence similar

to that of the binding region or complementary thereto which can compete with natural
RAP-2 for binding to RIP.
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(vitam n B12), a-2 macroglobulins, insulin and other
peptide gromh factors such as epidermal growth
factor (EGF). Low et al. teaches that nutrient
receptors, such as receptors 15 for biotin and fol ate,
can be advantageously used to enhance transport across
the cell nmenbrane due to the |ocation and
multiplicity of biotin and fglate receptors on the
menbrane surfaces of nost cells and the associ at ed
receptor nedi ated transnmenbrane transport processes.
Thus, a conpl ex fornmed between a conpound to be
delivered into the cytoplasm and a |igand, such as

bi obiug @rpdpoliatribiicss, ceintlaate capablehvfankibiting rineﬂhnmaéon or the cell

eari ng bj r 20.falate r tors.to initiat
dealp auntd ShAA T oty FhuEfufenEREB RIS siGad thatiti e cifiugated or
conﬂﬂ@xedtvhﬁ{r%@hécxﬂ@srt'}{httfa&md&é’erﬁfy Ml‘ﬁthg%él'l red conpound into

the cell. In addition, It Is known in the art that
}c :Zﬂé /Pg‘teqﬁg,:lﬁ@%?ﬁg{éfog% éo%%ﬂgg a\éﬁqélg e éo be traﬁEported across the

cellpephbded wmhld memh&ahe b&tmdhlgaa enhiuaiab Cusogeid ja@lg ctidedy don-channel
trans orte oss the cel| nenbrane |nto

fo“BWgcﬂﬂ %Hﬁ‘geésm WMFPPrage Pppreiides: wd 1ge @l}%gittéffacg% - myristie
amdF&afnth%c AL, PhesP SRS blEHcﬁggggéﬂtgﬁs%rpm e 4108 FarQonjsB8s into the
ng to the present

RI'P interaction accor
lipiid buleyer iof celiudar mesaniirades ahd ddculitetesheir peptindahe agbplesdr ugs
or inhibitors, which can also be rapidly screened for

bi nidwg:t t20, URAPPREM! F) p0RIBATEvibRs GoslpR ﬁ@ﬂi@aps‘om@smembrane
stable inhibitors. It will also be appreciated th
delivpry of apeleqidesiach ey biargtlinitad; tagpreteins sRd ABsieg agide by ‘he mechanism

of 1EEARFPRLHARN DERLLAR dN0PI TS AELAP Sy L8118 Tcognizing

ISCUSSG ve are a

galzmtosuet sudng ofep mBinbdee ﬁ'ﬁﬁbmteaStrawefelrruﬂSasmdfgebmop&pémd @snscobalamin
.and eins which exert their effe

(vitpipin ﬁi& i &r%rwrogégb%@aﬂwhfih@damhebdmpaée v hofadors such as

epuﬁ@ﬁﬁl groﬂaﬁlﬁ @MQE@F)tﬂ?wte? MeeREL 530 utnb ’Eﬁﬁ’?“ﬁ, 4R as receptors

i ncl ude pol ycl onal antlbo I es, nnnoc ona odi es
for (hw&us)apdcibilahfemao bntaidbadagespsly ametl - todérdbyge cagspotti adrdys the cell

di antibo hat eled in
me@BAtEGe B b RAALT U 5 AL REPOtASH ?ﬁ@ﬁéﬁﬁgt%‘& thgfmembrane
surfE&Y i edofly cARY ak A 4QGHALAUReepIC heBRitedD YanfREmbrane transport
limted to enzynmatic cleavage, peptide synthesis or
proggseesnB g it conmdhinfogued between a compound to be delivered into the cytoplasm
and a ligand, such as biotin or folate, is contacted with a cell membrane bearing biotin or
folate receptors to initiate the receptor mediated trans-membrane transport mechanism and

thereby permit entry of the desired compound into the cell.

In addition, it is known in the art that fusing a desired peptide sequence with a
leader/signal peptide sequence to create a “chimeric peptide™ will enable such a “chimeric

peptide” to be transported across the cell membrane into the cytoplasm.

As will be appreciated by those of skill in the art of peptides, the peptide inhibitors of

the RAP-2-RIP interaction according to the present invention is meant to include
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Pol ycl onal anti bodi es are het erogeneous popul ati ons of

anti body nol ecul es derived fromthe sera of aninmals

i mmuni zed with an antigen. A nonoclonal anti body

contains a substantially honbgeneous popul ati on of

anti bodi es specific to antigens, which popul ations 15

contains substantially simlar epitope binding sites.

MAbs may be obtai ned by nethggs known to those

skilled in the art. See, for=exanple Kohler and

MIstein, Nature, 256:495-497 (1975); U S. Patent No.

4,376, 110; Ausubel et al., eds., Harlow and Lane

ANTI BODIES : A LABORATORY MANUAL, Cold Spring Harbor
pepialoorimatis Yinfgh988 Jithititds, Cahlchgedh @lso ae. rapedl$.screefd f@nbinding to

Prf gols i n | pmmunol ogy, Greene Publishing Assoc. and
RAKr /gi PIEAsS g daiea PREDPS mpee laldo miilotysy. | the contents

of which references are incorporated entirely herein

by HeWdl alsecbe amuetiatahtthiotheesanrenynels O fagilitating or enhancing the

o P B M SRSt PP LB ey alfpn gppticate

theaR AP @fitstibefopiehentel aVRNLEIDEs S@Yr RPtiddsahl ipY@tias whith exert their
vitro, in situ or in vivo. Production of high titers

effests mpBecliviarli vo or in situ nakes this the presently
preferred nethod of production. 25 Chineric anti bodies
ar eAnoteedd s aofibodiisohenticnté herin fhorighowts tharternd éaritibedy” is meant

f.r di fferent i mal speci,es,. such .,as thase havin s
© iR b B R FOBGS PR n R rE Ay SEImiy entbodies
antaidﬂ&gﬁ@_(hﬁﬁ%%tig&ﬂéé 1 A4PBsHRENthat 88H Bab&R (FBEAISble or bound form,

anti bodies are primarily used to reduce

as pigthaa depemicatst taeienl propideddryi o kvt techimguee aueh ¢4, duggot limited to
j j 0 f.or anmpl e er rine mAbs have
el RO eninf b AT Scon B hRapS
i nogeni.city i.n  hupans, such that .hu / mur i ne )
chi hERTIonplegrutbarigs qetohetCRRPRL FORNEY B gy molecules derived
frofetheofsa af hfimaNBhhuREQOUETH 9D a8 nkngv}ﬁtﬁjﬁg%l&nla? a@ilody contains a

(Cabi ”ﬁ et al., Proc. Natl. Acad. Sci.
sutgtengalg hapggeneaesmpul aton rafsmnbediesbpecifertoantiferts, which populations

R S e T Do) LT gl st
knd?ad @thoAPIXllah in@iart. 18R0%:3 kBBl Bhiad Navenharn, IJJQT'u_re, 256:495-497

1984): Neuberger et al., Nature 314:268-270 (1985);
(197ahilgachuerttNG 4,3 76E0 Po paaibebat dntedipPriloatndhaty AATFBODIES : A

A P SV B i PR T o s R B e o s,
Cutk®B6Frotdvelsbi@r lgafiunology, Greene Publishing Assoc. and Wiley Interscience N.Y.,
(1992-1996), the contents of which references are incorporated entirely herein by reference.
Such antibodies may be of any immunoglobulin class including IgG, IgM, IgE, IgA, GILD
and any subclass thereof. A hybridema producing a mAb of the present invention may be
cultivated in vitro, in situ or in vivo. Production of high titers of mAbs in vivo or in situ

makes this the presently preferred method of production.

Chimeric antibodies are molecules of which different portions are derived from

different animal species, such as those having the variable region derived from a murine mAb
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et al., PCT Application WO 8601533, (published March
13, 1986); Kudo et al., European Patent Application
184187 (published June 11, 1986); Sahagan et al., J.
[ munol . 137:1066- 1074 (1986); Robinson et al.
International Patent Application No. W38702671
(published May 7, 1987); Liu et al., Proc. Natl. Acad.
Sci USA 84:3439-3443 (1987);sSun et 15 al., Proc.
Natl. Acad. Sci USA 84:214-218 (1987); Better et al.
Sci ence 240:1041-1043 (1988); and Harl ow and Lane,
ANTI BODI ES: A LABORATORY MANUAL, supra. These
references are entirely incorporated herein_ by

an¢ afhaimapdemygeglahulin icangany praiopanfthimedy aatbedierdgrei psinggsily used to

redggé él?%ﬁ%ﬁ yﬁ@;uc(f ol a%pg%nétlc&ha#cﬂlécggﬁ r?%fg:ﬁ% g?%‘i’dc’duc?on ff)r example,

whee @niihdeexbs Aivd HighdO fy@[ﬁsl hesly hemiiobes p;mnﬁgt&el 1b1¥nunooen101ty in
|nnun|2|ng an ani gl t he same species and geneti

humgise sy, that hwggmgmcaqhﬁyerg:sm% AEOVREE e C@fm@rﬁearw)b@mp%and methods
for ML G D ABUARN! ark Alot PR U %Heé@z[bdl%i 1he, &R dAcad. Sci. USA

anl na recogni ze an res oty
81 d2TRB2I M AIYRS); Afotrhen iemalini RioagNatht Abatlysci. bUSAr&ldtﬁRﬂ]r@SS (1984);

aﬂ%antlb d¥{to theseﬁidiotéglc det erm nant s
Boukrne g Py > 084361 @P3 e xearple et @) s‘iurpa%a@n?atm Application

12§o ?9 88%hed Wb Ediniies fltef )ei%%ﬁegééf ét”ﬁlOfﬂ% %%%8 270 (1985);

ence. 25 The anti - antl may al so be used as
Tamgucm netualggEntoptan |Paehucekpqimcammunél496e$pﬂ1hlsbed ﬁelyreary 19, 1985);

h I d - d
Moﬁfoc{nb%&yaﬁ%}ﬂ)geadrh %tgg%ppq%atlgg?"ff@ (g%b@g?ch %r%}hﬁ &86)' Neuberger
et hldqftET Q&Jpht:ﬁlotnhﬁ’(p%Bgf SAGY gﬁrﬁﬁns%' ﬁﬂﬁrdhnfj}'Q@gﬁ)t h&udo et al., European

. "Thus, by using bodi es to the idiotypic
Patdatt érlmhnamns 1861 rtpihlished ilsmposki HP&O) Sahdgamt ief yal., J. Immunol.

13?%@@5 @%6%%%5%%%”%1 ahﬁgﬁg'@@ F%tteglbdﬁgtg) 1'0%2({11 Np WO8702671

(puBARed NZIEjDUelgl‘ﬁ') anak Q0Sprof NMAGENag. S USA @@‘3'4?@-344@(51987) Sun et
t hereof ,” of the present invention may be used t

al.,j B@Qc@aﬁnﬁcad dS(anUSbo%H ek-2 I8 (57 aBkeerasti ahal &leﬂs}gc?ﬁ’fo 1041-1043

R 55 LB SR S 9 TR MARE v i

ref@Bhdes ek éﬁ’ﬁbﬁy ifodFgoR@Ed hérbi@ Bkierdde MADs can be coupl ed
to a carrier such as keyhole |inpet henmpcyanin (KLH)

and Aws e 5oty r{hﬁt?—lcﬁdqmﬁﬂ)&i‘j}ahs BALBLGodY ChiclPeFRognizes unique

fromthese m'ce wll contain"anti-anti-Id anti bodies
deipimanaiiagsneialy b‘:lSSId‘Jla'hgi 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 (e.g.
mouse strain) as the source of the mAb to which an anti-Id is being prepared. The immunized
animal will recognize and respond to the idiotypic determinants of the immunizing antibody

by producing an antibody to these idiotypic determinants (the anti-Id antibody). See, for

example, U.S. Patent No. 4,699,880, which is herein entirely incorporated by reference.

The anti-Id antibody may also be used as an "immunogen" to induce an immune

response in yet another animal, producing a so-called anti-anti-Id antibody. The anti-anti-1d
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10 properties of the original mAb specific for an
epi tope of the above RAP-2 protein, or anal ogs,
fragnents and derivatives thereof. The anti-Id mAbs
t hus have their own idiotypic epitopes, or "idiotopes”
structurally simlar to the epitope being eval uat ed,
such as GRB protein-a. The term "anti body" is also
meant to include both intact.yolecules as well as 15
fragments thereof, such as, ?or exanpl e, Fab and
F(ab')2, which are capable of binding antigen. Fab
and F(ab')2 fragnents |ack the Fe fragnent of intact
anti body, clear nore rapidly fromthe circul ation,
maarb@ apiigpibaleidentsml mothe @plgmaf nmbt whsh end:uccd:lthagmtlﬂdn Tams, by using
nt.act

an S oI5 PD0RH FEASTYInGRs Prskmirib s APRRTS Hafceglly other clones
ex;ﬂ@glf(aahb&d%esamcie{d&elrs phEigeent s of the antibodies

useful 20 in the present invention may be used for

eSS S5 0 e LT L A% TORFPARELD s

deravativeso therand] ef theepresétdhvdntiag meat de aned td ypducalanyi- Id antibodies in

. duce b roteqlytic cleavage, usin nzymes su
suifzef g‘ﬁ b aﬁﬁ%ﬁd%@ b SHFapFRktE glfcipie;y!iew {gies are wsed o
prcﬁiﬁ&éjé%ﬁleldﬁ(}%gdbx%a; §e%m@taﬁt)i 1d t%n?-"uptﬁgryt}fe%nﬁ aj %Al?s &8 be coupled

capabl bi ndi ng" a”nol ecu I's capabl
to zfﬁamﬁec&uﬁh caaIHethledunpangiemotmmﬂnéKhﬂ)emdl esed aotlhemtewgc additional

AN e SR BT So o4 B et B Tytyrave the binding
propehRS Hf feCrRARl & af sﬂ@@ﬂﬁ@%xbéwé}:ﬁltogé’ offhe 2864 RAHY> ﬁ&’@te@rh or analogs,

can al so be recogni zed by that anti body. Epitopes or
fragmpnts gehilgivaddvesrthimaiht s"  usual |y consi st of
chem cally active surface groupi ngs of nol ecul es such
as dahe moti-dd intsSbothus dugatheii alen dhiatiypis apitdpdsave "slipecpeki structurally
E ee di nensional structural characteristics as well
simy ”%thgﬁ@&‘i’l?eil%?”tﬁrf'é’@b’é‘eéh%‘ﬁ &8 SRLEPIOI-aAn "antigen” is
a nol ecul e or portion of a nol ecul e capabl e of being

bouhde B§Man antalmdwbdwlwmﬂanﬁ & andide opd lrya%apal@wée&)fas well as
fra%ﬁ%gltﬂg{.ﬁ@p B0 qgl for XBP%?eh antd, ?gﬁij capap! G oJapablg/ of binding

0’ an epi Tope o] ’An"ant i

anthgevie Fab endF (abil)y Radhafs faoke it ﬁgﬁqent &'f]ﬁtz&pﬁﬁitfodg, clear more rapidly
reaction referred to above is neant to indjcate that
fromqgleéﬁrtcp]&gﬂn,v@qq mppRaye lesyyngn-specific tissue binding than an 1ntact antibody

(Wahl et al., J. Nucl. Med. 24:316-325 (1983)).

It will be appreciated that Fab and F(ab'), and other fragments of the antibodies useful
in the present invention may be used for the detection and quantitation of the RAP-2 protein
according to the methods disclosed herein for intact antibody molecules. Such fragments are
typically produced by proteolytic cleavage, using enzymes such as papain (to produce Fab

fragments) or pepsin (to produce F(ab"), fragments).

An antibody is said to be "capable of binding" a molecule if it is capable of

specifically reacting with the molecule to thereby bind the molecule to the antibody. The
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10 highly selective manner, with its correspondi ng
anti body and not with the nultitude of other
anti bodi es which may be evoked by other antigens. The
anti bodi es, including fragnents of antibodies, useful
in the present invention may be used to
quantitatively or qualitatively detect the RAP-2
protein in a sanple or to detect presence of cells
whi ch express the RAP-2 protéin of the present
i nvention. This can be 15 acconpli shed by
i mmunof | uorescence techni ques enpl oyi ng a
fluorescently | abel ed antibody (see bel ow) coupl ed
terl‘f'ﬂ "eBitd de8d mPAf tORFARD Ghat | bﬁ%n%agggﬁorléc% e ble of being bound by an
| uoronetric detection. A he anti I es % ragnent 8
antﬂ:h)éw @diigh meﬁaolbmrmdghsze@ bgs}manmbwignﬁpmpmy "mlgemc determmants"

e |sto |caII ofluoresce ce
s S e O L POREO I EF G aRI el TR & g acids or
sugah%ldgﬂh%spin@t }%v@ s‘ﬁEmE@Qhﬂ%Eecﬁﬁ@ﬁsﬂ)ﬁ‘l’%ﬂﬁét%l chitastbfisdtics as well as
detection may be acconplished by 20 renobving a
speeifst leggichatacispeisisnen from a patient, and providing
the | abel ed anti body of the present invention to such
a Sﬁ.ﬂac:“iamégm“ The n‘a:r]lttdutmciya portiohredgnaslefule sambef eff bdihy bound by an

rqvi de y ,.appl or hy erl aying the | abel ed
antﬂ:r?g B%H& ](Sc?tdd‘fnr"%%b blfdg C&Cg]g@@, anyna stﬁrPﬁ‘P o€ #Rf bRty Fapable of
binkilg SR é}ﬁtoﬁé‘%htlﬁi‘[ Qﬁt‘?é‘eﬂd UK £ andifen 1?1 fﬁﬁ\% Ble€ort Rore than one epitope.

determ ne not only the presenc e RAP-2 proteln,
Thblapecafﬁtsmaﬂm@ gifgtadi foubown imetlteto exdinate elcht tthes sutggen will react, in a

] PR PRy oSk IR S o R B ety of v
antﬂfodl'HsSﬂﬁ’ikPﬂhyP@é cIRENBY Hep oA St ai ning procedures)
can be nodified in order to achieve such in situ

det egl LhodR4 1n§ld8f?mq§a%ﬁ)éﬁts cicf nﬁgc?dlg’a‘ﬁ)se%ul%% %I%Sé}lf[ 1nvent10r1 may

the present Inhventidn typ npr1'ses 1 nc

be bbal ogicatitatasploe, qushmahvag datebl ﬂieCRJAE&l protein ¢h aaample or to detect

tlssﬁg Ct freshly harvested cells such as
Prpyivh c%?ﬁ%é"’ P PEIRS e AP groreisin ef Wi Elﬁserﬁ’é\}’é"f’&éléﬁ This can be

e oy BT RHR S S ot O8uPE A ERAReJlt ebsied antivody

(seRbElo) prgtied with dplk mBratet@ctilavgcttheetaint ohiboyolytrizmigteofion.
a nunmber of techniques well known in the art. The

bi oFbgumiodRa i@ feagiyithBeetaket] W thbpRs&Rkivdnpdiasgay be employed
. support or, carrier such as nitrocellul ose, or other
hls?g‘ig)g'%?][é’ufﬁpl&rlfﬂn&noﬂa?fﬁﬁféﬂcw igyngelegisempMmécrascopy, for In situ detection

of EH?;?%FLQS ﬁo‘t’ﬁré (bgldfies rretggrlgrm\ée%?lg)%lgfllneﬁtuot{eh&ﬂlog%%abﬁ aacomphshed by
renvaviihg Slhﬂm(dbglealmpﬁcﬁle‘fes from a patient, and prowdmg the labeled antibody of the
present invention to such a specimen. The antibody (or fragment) is 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 RAP-2
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 to achieve such in situ detection.
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followed by treatnent with a detectably | abel ed
anti body in accordance with the present 10 invention,
as noted above. The solid phase support or carrier nay
then be washed with the buffer a second tinme to
remove unbound anti body. The anmount of bound | abel on
said solid support or carrier may then be detected by
conventional means. By "solid phase support”, "solid
phase carrier", "solid suppoft", "solid carrier",
"support” or "carrier" is intended any support or
carrier capable of binding antigen or 15 anti bodi es.
Wl | - known supports or carriers, include glass,
POl ¥t 260AGs fROMMP RS ERBieirP %lFYtFlE Q%J:s%ﬁ]te invBRXd &pically comprises
nyl on anyl ases, natural ang nmodi T celfuloses,
inqpbatyneca Yiotngickd samplgabioh as aamdlogaghtidt e tisSeexirattufrestdy harvested

he carrier can b i ther sol uble. SO extent .ar .
cellsef b GRS T B Easordie Tt N g IS een Hyditadgh tissue culure
in (HRQr&uRRATt: SXRLALIALbATRY altihtRly Chidoabd iMemi@)ﬂM% RRSBAPI®protein, and
structural configuration so |ong as the coupled
detgpirectht entitwdy dpaby ef ohubberdifierhnoueOwalh kegwn gethe ot
anti body. Thus, the support or carrier configuration
may The b&gbgrdl campleamay roeareareladith cyiddliddihasatyppas drrearrier such as

.the inside surface of a test .tube, or the external . .
nitgPRURRe, GF oHeF sefid SURPPEr et & Yhick b capgble drigpgPitigng cells, el
pakicRE of ¥AbIASrdReifl €Bhe Sl}pﬁéft 0§E5ﬂrﬁf 912% Chen W Rl RREFHith ﬁggaeble buffers

supports or~ carriers | ude po yrene beads. T
folbkerdd| ed tieatntene vatht a wietelctabholubaiyl ottithedy suint@ibdamce with the present

._carriers r . bi ndj ntibody or antigen, or wll be .

i 86 Palkarst n 1P e Sh RGBT ot G R Bipepe Whshed vit the

buffdPLEdcBRM tife! tdRem&R untoen®uAJAg. atkiidudt Of bAnBIIMRD on said solid
| ot of antibody, of the inventidon as noted above, may

supperidutcerier mad thanderdgiastedity aealventionalmearet hods. Those

skilled in the art will be able to determ ne

opeat i'sodidapichso pluppaat ", dsshy phandickiriers "kolid eapport”, "solid camier”,
. deternination by.e in routi ne experinentation. 5 .
S@R@ﬁ Ogﬂé%ﬁ”gﬂ?epi”é@{ﬁagwg@lfpw PF [SABIc! SARAITG] Pinding antigen or
antitd& @ | NOelAREh N Supddi& &ay,arpl%rs?qg&gdé Qlasd NSHIAIFRNS FSlypropylene,

is customary or necessary for the parficdlar
polyethylene odext@ne nplont sieylasegs naturalhindhmadifiad t deblolbges, rpolyacrylamides,

eGSRt RS VTSN SR O% i o cxtnt o
insBlbl IR thd Purhbe® BZ HEBrETHUNIRBSSAY The support material may have virtually
any possible structural configuration so long as the coupled molecule is capable of binding to
an antigen or antibody. Thus, the support or carrier configuration may be spherical, as in a
bead, cylindrical, as in the inside surface of a test tube, or the external surface of a rod.
Alternatively, the surface may be flat such as a sheet, test strip, etc. Preferred supports or
carriers include polystyrene beads. Those skilled in the art will know may other suitable

carriers for binding antibody or antigen, or will be able to ascertain the same by use of routine

experimentation.
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(EIA). This enzyne, in turn, when | ater exposed to an
appropriate substrate, will react wwth 10 the
substrate in such a manner as to produce a chem ca

noi ety which can be detected, for exanple, by
spectrophotonetric, fluoronetric or by visual neans.
Enzymes which can be wused to delectably |abel the
anti body include, but are not limted to, malate
dehydr ogenase, staphylococcéi nucl ease,
delta-5-steroid i soneras, yeast al cohol dehydrogenase,
al pha- gl ycer ophosphat e dehydr ogenase, tri ose phosphate
i sonerase, horseradi sh peroxidase, 15 al kal i ne
phosphbindsg, acasipabBgicias ot ¢ 41EiB6Ey, @K A Gsntion as noted above, may
bet a- gal act osi dase, ribonucl ease, urease cat al as

. . ( e,
be grigroised gooshdaphareldermydr Bydwdse Thybusiahed imde aghaill be able to
I 1,n-est : e .ect kon C o .

ek PP B PR el o R P S miegyn by employine
routh¢ expeg@ientatiosubstrate for the enzynme. Detection may

al so be acconplished by visual conparison of the

ext efer @hcheREsBtAhmeaattiag, s@xfakiﬂg,sﬁllkﬁélnr aihe thélike may be added to

conparison with simlarly prepare stanéards. 20
thepatage £ i§ FustayabeOr acewsry fetbe parsiculgr awgtiof a variety

of other inmunoassays. For exanple, by radioactive

| ab@h¢ nfjthehveayam ivbtiae sintbodyninidooadarfee agtimtht presért ieention can be

i ble ta detect R-PTPase through the use of a .
e PR T3 CE LT DRIOR S Gt ETEEE B ERGh TGRSR A munoassay
(EIBS. ThQUAGyme, A0S aiheh Yatd CSHRLGURSa2f  BhridenQIB®diE YwillNreact with
Mol ecul ar " Bi ol ogy, by Work, T.S. et al., North
the [y bsteatel irPsishi asiarryr @onp anductY ht@ita) meidth whaght ¢anubadetected, for
reference to.,the chapter 25 entitled "An Introduction.
X ol SRS Ry TRIORET & WPV S BeABE B VERA pich can be
used.to defectabiCRbPOhabeehdYly ihelies,ent ard1Rtdimtitedd€ malate dehydrogenase,
radi oactive i sotope can be detected by such neans as
staphydogseal of nuglegse oudnlierS-sieroad scbemnérhs.at yaast celenhelr @ehydrogenase,
oo BB R R ket o B RBP RSB b el peroridase,
alkalinef pHooplegaedspaagpaen diucdredkiddle, Hekd @A18360dst Yribonuclease, urease,
| abel ed antibod¥ 'S ea&psed to light of the 5 Broper
catglasre IB1rgsh0-Phesphple cisbyére senine. iEuedaBYy age rae eeefyighelin-gsterase. The
r c t u fl e :
et PR PR s N8 B PR SOTTRO R RS sHEIG7 S Bhromogenic

substiatd dom the, cnzphy.c Deteetibi nizg, algayBoe3ta8miplished by visual comparison of the
’all?ph cocyani n, o-phthal dehyde and fl uorescam ne. The
eXIgHq BB%PSF“%E:QH%‘%“% obi SefstraietinbPiPYARE Vet S8y prepared standards.
flugrescence emtting netals such .
Detection may be-accomplished using any of a variety of other immunoassays. For

example, by radioactive labeling the antibodies or antibody fragments, it is possible to detect
R-PTPase through the use of a radioimmunoassay (RIA). A good description of RIA may be
found in Laboratory Techniques and Biochemistry in Molecular Biology, by Work, T.S. et al.,
North Holland Publishing Company, NY (1978) with particular reference to the chapter
entitled "An Introduction to Radioimmune Assay and Related Techniques" by Chard, T,
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as 152E, or others of the |anthanide series. These
nmetal s can be attached to the antibody using 10 such
netal chel ating groups as diethyl enetriam ne
pentaacetic acid (ETPA). The anti body can al so be
detectably | abeled by coupling it to a
chem | um nescent conpound. The presence of the
chem | um nescent -t agged antlggdy is then determ ned by
detecting the presence of nescence that arises
during the course of a chem cal reaction. Exanples of
particularly useful chem | um nescent | abeling
compounds are lumnol, 15 isolum nol, theromatic
incefdraked by RN herbifl dﬂ—?eoﬂaﬁnoa&Wd 1‘§bt8pélfﬁn5t?b| detetisd b such means as
oxal ate ester. Likew se, a biol um nescent conpoun&f
thepesepé @d; countendyed scimidlation Posdsr cnfoy tanradirasapdiit
i nvention. Biolumnescence is a type of
cheii iswhsonpestien ¢elabelandaritibobly ol agiochce wifls therpsesent invention with a

whi ch a cat al in increase he. effici enc f..
b fhsCy Sampam e bheRiRs Shlekits Tafded, Mgk i prisda & tight of the
préc® I“tawaﬁgtﬁ eﬁg plege%@ tih bs et @hdegDy MHRtR6dIcBI Ading the most
presence of 20 | um nescence. |nportant biol um nescent

m@m@unaﬁsi ﬂweq@gmtd@bfémcoiommm arg Bwagedceipi ifathionyanate, rhodamine,
f t
P%?Oeeg%ﬁ{lr?? R MR ah@%ﬁefﬂrﬁ? S foricatile,

"sa &%%ﬁgoé's oy :i%l Walgég?%qgme ﬁgqrgs:ctggcgs%yﬂngametals such
as qyﬁ‘tdrg‘!he?sf of4pd %H hgde %Hésb‘T‘iiJ] Etafs"c89 BB acREd to the antibody using

antib oun to a support or carrier
sugnaetal cheda‘mugtgyoupfs asléedyiabiriantiabpéreahcstod achd @ Tad4t)i body
Is added to 57 permt detection and/or quantitation

of tihe dngibbdy yarc eRpltexddianimd 1ielagern cs@ling-iphasechemiluminescent
anti bod anti gen, and | abel ed antlbodg Typical, and .
CORPRYRF 1 dHe AFFHRTOHRDF i ChomalSayRCSF A 12888 eptiafyrgthen determined by

deétsﬁ fhel ﬁeé@ﬂ&&gf g‘ﬁnes@ cquﬂyargg%@gn e%othylguﬁglolfq RRASE reaction.

rst” contacte he sa tested
Exampteact)f t paerticiBardynt isgfuh ﬁhmlﬂrhmes:&npllebebyl f esrmpdinols efe luminol,

bi n solid p ase anti bod ntlgen conpl ex ter a
150@ EIT%ETPWE%%CF HﬁurﬁéFtﬁbdml‘i/aﬁ@es@r% Jien s bi“td ‘B'ifa[ia‘e ester.

carrier is washed to renove the residue of the flu
sanpkEWishcd @wlwem@me@h@@x@aom mggnbe jupedafpy labgh dha H@ﬁthdy of the

pr&gﬁt ﬂﬁ%ﬁtgo a%)lg{?@']c?%a 19 " ty%) ntfathmfnﬂnc nesyé’]n%g Qf\éﬂnd in biological

quant ity of OIS
sySterepof wiich a catalytic protein increases the efficiency of the chemﬂummescent reaction,

The presence of a bioluminescent protein is determined by detecting the presence of

luminescence. Important bioluminescent compounds for purposes of labeling are luciferin,

luciferase and aequorin.

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

solid support or carrier and a quantity of detectably labeled soluble antibody is added to



10

15

25

nol ecul e”). After a second incubation period to permt
the | abel ed antibody to conplex with 10 the antigen
bound to the solid support or carrier through the
unl abel ed anti body, the solid support or carrier is
washed a second tinme to renove the unreacted | abel ed
anti body. In another type of "sandw ch" assay, which
may al so be useful with the agntigens of the present
i nvention, the so-called "si®ultaneous" and "reverse"
assays are used. A simultaneous assay involves a
single incubation step as the anti body bound to the
solid 15 support or carrier and | abel ed anti body are
perhi@t Betdelttpdaddlort fansigibh CofOlen@riaep tedthpRl fohBed d@Bveen solid-phase
time. After the incubation is conpleted, the solid
antbggp gyt aphlabeled antdodsished to remove the residue of
fluid sanpl e and unconpl exed | abel ed anti body. The
pr eSencd, ofd prbeteddiramtndoayic sasayedncdided fovivtandt dssays in which the

ol.id support or, carr.i is then determned. as it
ety fowe o s RPet i Qoo Gr e SHFRInPERE sl fo extrac the
ant?@n |fforh NRe "sﬁrﬁ]}!ll% rseforAagay of S Simgs fﬁ)ﬁ@dﬂ%altsé QRkifddySinti@fn complex.

a sol ution of |abeled antibody t uid sanple .
Afteod bwiwblt ibgubahen patdidt thersobfl supploatbe| centica st wisbely taostnege the residue

o RS Brle SHARERE g BR-5ED. 48 o GHh BRRRSeo win e soluton
contdlfiubakh Qhknbhe thﬁg RhaEBeled SantiBsdie dwhRhCAMYEHMS @Bad "reporter
fashion to free it of the residue of the sanple being ]
motesgledd Afe a geondsioruhation pefiodity eamitatic lagpled entibody to complex with

i bo The..de i.hation of. | abel ed.anti bo . .
e BF B R S8 20 B e PRSUT WE R iy e sl
suppett @r birfetisagashdll 4 eeondiimukd aneAdshe alrehctddassiédintibody.
assays. 58 The RAP-2 proteins of the invention may be

pr oguGRetheP Yy RRY "ShaNRAN dssh 8 COMBh AAHta BN REMCRAHKIR: antigens of the
(see for exanple, Sanbrook; et al., 1989 and Ansabe

preggnt alnventi@87the 9 9% calledusiadulianeonki cinds Uiavalsé'e assays are used. A

._eukaryotic or prokaryotic hqgst. cells |1 kno i n e .
sinfERRHS & e PP By dRRaIPT Gl B iar JUpPEY giond 16 the solid
suppbRKRICHRTel Gnd/ RGEIOH Bndl 3O bHE J1H&) RAUYSNRSE being tested at the same

encodi ng for the proteins. Accordingly, the present

timgnvdir itlrhinghlasion énecenplsted.Libh selip sugpeitom cawiet tsoweshgado remove the

t rned host.s for the oduyctj.on, of_.the protei -
resiyh8 P O RRfOR kS Bhp 8 REREH ShlsP® Tk BEesR Rited antibody
assadisted il 1HeleoltdibporbbotpgeCiaien REkrinkRd aRalvA88d be in a conventional

ments and derivatives, and thus the vectors

fra )
Tb@ﬁﬁgaﬁﬁ@“@ﬂbﬁﬁ%ﬁso i ncl ude vectors encodi ng anal ogs
and
In the "reverse" assay, stepwise addition first of a solution of labeled antibody to the

fluid sample followed by the addition of unlabeled antibody bound to a solid support or
carrter after a suitable incubation period is utilized. After a second incubation, the solid phase
is washed in conventional fashion to free it of the residue of the sample being tested and the
solution of unreacted labeled antibody. The determination of labeled antibody associated with

a solid support or carrler is then determined as in the "simultaneous” and "forward" assays.
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fragnments of these proteins, and the transforned hosts
i ncl ude those produci ng such anal ogs 10 and fragnents.
The derivatives of these proteins, produced by the
transfornmed hosts, are the derivatives produced by
standard nodification of the proteins or their anal ogs
or fragnents. The present invention also relates to
phar maceuti cal conpositions ﬁpnprising r econbi nant
ani mal virus vectors encodi ng the RAP-2 proteins,
whi ch vector al so encodes a virus surface protein
capabl e of binding specific target cell (e.g., cancer
cells) surface proteins 15 to direct the insertion of
t heTRRARAP-p padteinin of gglanaeisnimiyobd berdaedd ts. arfyustiirhiard recombinant
har mageut i cal conpositions of the inventjon conprise
DN piee e (P3Fe o ryrRice SAMPEka 5t @4 @%&%%ﬂdeéf@@él B ai’, °Tog7-1995,
gie eneadi.n ti.- P2
T boqr Aok ofiE dr SRS RIS sk dro RTin e ar are
traiRARaRd RbP dpptopriaet ewkaryofleaomacautrya@l vetorpopintairong the sequences

acgcordi to the present invention include a =
encOHei 1§ g%tprotgblsa.ﬁgﬁmdlr@ﬁy,ttﬂg PLESPRYBVSIHGR Bl§P Sppeeps such expression

vec®tBi Ml rhd Forhithensied sy ﬂféoﬁﬁ}du!:ﬁblﬁ%@ithé %‘?@tcitng' &f the invention. As
phar maceutical conpositions may contai n'suitable

mepthenedabevs, itleat proteiocdpt atshwleaheir bologicalyrmotivesamadpgs, fragments and
exci pi en and auxiliaries ich faci]itate processin

derbvfaﬁ%/%e a @t%}iu{;etﬂga' Bﬁn Oﬁ%ﬁggﬂerﬁraés‘?apgllppgﬁgctw%!ed:lﬁo@g% euc‘lalogs and

fraffeH$ SH1REAHIFRGRULAE 8lel tYar@RFmal ine s Gl tAke! dré®uchitCuch analogs

(Ereparatlons for admi nistration to the subject in
anthisegmertier ebd dersvalieds| ofkhesmrprotsinshproduast bykthe frapstomied hosts, are the

deriolves TR pditEa 5 SR Bl el of % AifPS pETe Pp B Rb L fements.
nar%gdl di fferent |evels and apparentlﬁ lso with ..
di f f 8% Fseﬁbtlf%?“ﬁ@no?ls%gfd%“‘sgott?/p%‘éaqnﬁc% 2y n SIS COmPIISINgG

rech@BiMafartiQal ﬁ?us@&@fo?@éic%ﬂingfthé/ RARY %r(ﬁ&iﬂ?, rwiREIOY &t Salso encodes a
involved i1n the intracelldlar signaling pathways as

virgnwirdet pobtdim cafableatf birgling steedicaargotvmrtide gocpendially) surface proteins
atent . applicatian These differences may passi bl .

to G5 Medaf €05k e A5 FE0 SgeRrTEes Bt tedelinf Fuher phamnaceuical

corhBSPAAS Eofl thet HediRD/ %}Er%}ﬂs!e‘s GANgheaRGvd Nigredient (a)t Ell'g é)zigonucleotide

case of other CED3/I onol ogs 5 (Wang et al ., ;
seqapmReranicoding ah . antisews)sequdnec pf ¢lseRAPHhpetinsequsace or (b) drugs that

o FUEAPEI LD L, above et oned paten
DL oo g0 b i T SRR 98 e
amount of the active ingredient to achieve its intended purpose. In addition, the
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 well known to those of skill in the art.

The RAP-2 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
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co-expressed MACHal or MACHa2 nol ecul es; they are al so
found to bl ock death induction by Fas/APOL and p55-R
Expressi on of such inhibitory isofornms in cells nay
constitute a 10 nechani sm of cellular self-protection
agai nst Fas/ APOl- and TNF-nedi ated cytotoxicity. A
simlar inhibitory effect of at |east sonme Gl isoforns
is al so suspected (GL being a recently isolated new
Mch4- and possibly MACH binging protein, and al so
MORT- 1- bi nding protein that has MORT MODULES and a
prot ease domain - see co-owned co-pending IL 120367).
The wi de heterogeneity of MACH i sof or s, and Iikemﬁse
ISOfhe suspec | o Qus 15 heterogenelt

ed,
Y857 B Fo -1 TSty e FCREENOT iateris S FbaTFgRs dgived in the
int@telhitg s‘i)érﬁﬁﬁg p@th@rb z§sel sdRbtetiNE I}QEWJE (l:lgtefl aBlohhed %B%h@ino patent

all ow a particul ar fine tuning of the function of
apptisatienst | Wbeswmﬁﬂenewfsonms poaanuybgonmmntmgyt}m fgssue-ppeecific features of

t t bov
s 8 o £ BBl Mhat BRSP4 ey BRU g B PR TR pomooes
(Whilp élidif @0BntAlhéreSs ved., 1885), a@areent ﬁ@éﬂtoﬂs%ﬁ%%@ oty shown (in the
with RIP and their infiuence thereby on the bal ance

abgyet weaHonezD patent \applieations) deatl MisgHh isforps |tha§u¢qntma| incomplete

CERRCE Y Bion T b SPATERMBR I R tohvE BarCafGyRepeon IR actvity of
co- Ekﬁﬁﬁsb@ﬂ@ACﬁ&ﬁ or M@@Hh@mﬁéﬁﬂ% Hey Sa‘?{ﬁcgﬁﬁmg tchﬁl%t:ﬁ’rdgﬁh induction

may al so act as docking sites for ecul es that are

" by |F|aslaIP\(ZHdand1pﬁJ‘i Re Exprerierc pf stdxinhitefobe cbformb ifrasllsARGY constitute a

e RBEELRAEHLTY I TR B ICSEA At F 5 GRb LA AT ABFHFEY Safotosicny. A
mnﬂ%ﬁérﬂ&%r?@ﬁfeaw ak %M@Gﬁ QsARHSEIsialhl REIREU QM Ke8hd a recently

death, as well as the ability of the TNF receptors to
Isotatﬂidgw Mshfreandtioss ble- Méﬁﬁjl ngdiag protéinj ad,al®OMORT-1-binding protein

j e function qf these receptors couyl d
thef B R Dby S eri Lol e imbRe e garivgie comdded, L 120367).
ThéJOsM'die axeRpshdls andvoeli cisefrmkUnGHi ARéVAGe Qhe tBP&ted, analogous
receptors_ have been shown to contribute to

hetgrapersiiggplc 811 Wakiheswhich agreatbf eyepeilo tixt dibsarugdedor any of the other

ass t ol st ej.n 995). . .
pro% gen t(ﬁlftb%' r?gﬁl%la Plangf’;\ I%Iéosqu ﬁg?w Fjal a}}fﬁ %L{l ﬁr ﬁ E‘i) lﬁm{r}geof the function of
thesaogmalmn@mtsbfdﬂntsyarmf b} RRaldgy QREMLHE ras,mvea(}d ikdfBehNdIence, as noted
ys to nodul ate the activity of these nol ecul es,

DG Tk FdgmotEy or PR Rp éferEnsappy bashwsyingefiests in different tissues
as %ﬁﬁ%b\ﬁﬁlﬁgfmfapfcnbﬁ]%m RPP | theiP S ARRRE ?ﬁ]egett))’ Sﬁnthg%alance between

activation of cell death or cell survival pathways, as described above.

It 1s also possible that some of the possible RAP-2 isoforms serve other functions. For
example, RAP-2 or some RAP-2 isoforms may also act as docking sites for molecules that are

involved in other, non-cytotoxic effects of Fas/APO1 and TNF receptors via interaction with

RIP or even independently of RIP.

Due to the unique ability of Fas/APO1 and TNF receptors to cause inflammation, cell

death, as well as the ability of the TNF receptors to trigger other tissue-damaging activities,
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exanpl es. The invention will now be described in nore
detail in the followng non-limting exanples and the
acconmpanyi ng drawi ngs. 10 It should al so be noted that
the procedures of i) two-hybrid screen and two-hybrid
13- gal act osi dase expression test; (ii) induced
expression, netabolic |abeling and
i mrunoprecipitation of proteins; (iii) invitro
bi ndi ng; (iv) assessnent of 8¢ he cytotoxicity; and (v)
Nort hern and sequence anal yses, (see also Boldin et
al ., 1995b) 2, 3 (see also Boldin et al., 1996) and
4, below, with respect to MORT-1 and a MORT-1 15
ab&f&‘ﬂl@h@ﬂl {RE RInglith of BeQ- reé\%@f@ coifid b@?hlj’mﬂﬁr@ B@cl@ﬁ%sylo the organism.
i solated protein GL (see |IL 120367) are ‘equally
In@pgthl blﬁhtﬂxees@mtdmds«bﬁfmmm cfuﬁatmtng) n§ )hdsco redeh®rs have been shown to

I t I h t
corbtfl res ozpnagwégg1?aio & Tﬁ %r?sig 8 %S 115621%1:?2{ EE:Sé@énﬁ%i'oIGagata and

Golls'ﬂééﬁnw%lj‘ IdEHﬁ@%o i%%gléb'ﬁl@sﬁ tigh %Jaht&’;%té th Be & O3 gueﬁ@iwty of the
as the ful di scl'osure of the sane procedures use

reoppiers, |a9d>|f'@t:1m@nwaﬁl @nmn@ulamdthe regr it gf itheat inmiecotcs Raguleg direct new
the!sagz(\,gcqc gépdrggcgles V&%t‘ili:r %spggtﬁ,é)?i w{gﬂ%@nt&lﬂf IB%; 61P]ﬁ%1rf,1}]q fir%né the following
exﬁﬂl@%ﬂed co-pendi ng Israel Application Nos. 114,615,

114, 986, 115,319, 116588, 117,932, and 120367 as wel |

as_the ;eQnfigs RANAANY be Ricle @il inCAY gi'eoﬂetm in the following non-limiting
PCT/ US96/ 10521." Further, as regards the NiK protein

examples ¢rsl thehecoimpanyog dreatingsg NF- CB and hence cel
survival and the role played by TRAF2 in this cel

sur Vi shalld ajzattewayed tharthepaogleestdfe | nteraction between
TRAF2 and RIP and other proteins, these have 25 been

i) GetedrRitchyn tahe 1R 2S84 BL% VRMsRa8e bXbrEQionansd (19 induced expression,
co-owned IL 117800, "'IL 119133 and Malinin et al

mel@@hc |gbglinEsnchiptreunopraipiating of pebieins (4 imwitofbindieg; (iv) assessment

of 1lle cy ot%mgléye Salg%lﬁlg hréhtc)ang gtij%ﬁi%élt Iﬂ% agﬁlgs%r ESF? rﬁn%goldm et al., 1995b) 2,

3 a(@@J ¥isd ssouﬁhrb@ al.n@ 99 EYOarkly By belo®C Re@Nrewhdch tcRMOR$ it h@d a MORT-1
bait (see e.g. Fields and Song, 1989, W) 96/18641)

bingig. profein,| (B4 %(WJHA ag [esheasothe agpit iseladisoising 6 1 pgs I 120367) are

15 STt e B B0 5518 AR PRy coune
chataabdiatignast RAP-2 and its possible isoforms of the present invention. These
procedures are thus to be construed as the full disclosure of the same procedures used for the
isolation, cloning and characterization of RAP-2 in accordance with the present invention, as
detailed e.g. in the same or equivalent form in the co-owned co-pending Israel Application
Nos. 114,615, 114,986, 115,319, 116588, 117,932, and 120367 as well as the corresponding
PCT application No. PCT/US96/10521. Further, as regards the NIK protein and its role in
activating NF-OJB and hence cell survival and the role played by TRAF2 in this cell survival
pathway, for example the interaction between TRAF2 and RIP and other proteins, these have

been detailed by the present inventors in co-pending co-owned IL 117800, IL 119133 and
Malinin et al., 1997.
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about 2.0 Kb clone, the sequence of which is shown in

Fig. 1. By enploying EST matching with the sequence of

the 1.5 Kb clone, an EST fragnment was obtai ned which
constitutes the 3' end of I.MA GE. consortium cl one

# 41072 (Research Cenetics Institute). O this clone,

which originates froma fetal brain |library, only 10

two smal |l sequence fragnents at its 3' and 5 ends are
publ i shed. After obtaining tdie clone it was sequenced

and it turned out that even These published sequence

fragnments contained errors. The sequenced clone (Fig.

2) was found to be identical to the clone of Fig 1
n.its__cqding reg but _showed differences in

Exagiple 4 Laupsand & HHn gfithe RAME Fapisinwhich ode tOtthaBIP Protein

both cDNAs are alternatively spliced forns of the sane

genkyo-bgbrdasryeshingosequinecisgqué peelimhiowms antasis | i ke RAP,
RAP-2 protein apparently does not have a death

dorkédimg thei twodbgsidnstrecnaweh RKIMCRTthMDBIWL(Ese ¢.£. Bekls andt Song, 1989,

t i ke_t f_the |ICE ' .
WOR BP0 TR AT A aohaPa hortibgs "t et This 15 Kb
clon-ERélé:e arflA B Riys (BRI 2PAYELRAUEAsCanRENIbNGe B QYMAGY, vielding an

pat ent applications and the various  reférences,
abowish@ Kiballong, tslsequenceef which isldewnii Fig. tespect to al |
the various domains present in 20 the intracellul ar
si ghad:mplgymgtmﬁchinWHMEeemyic@@ﬁm& der Ebkknepin EST fragment
equence, except

e resent th n ven
wast BﬁtaWﬁé e¥ IICE RS pﬁe i ?M Borersestiy éigrp # 41072
(Reggaﬁ;hrd}@%h@glrﬁ PE%" b?@mp'f:}%h@ : \thER%#l@gﬁ{egng%a fa_tgleﬁfr%m 11brary, only

wer e termed because two o em contaln
twotsmnallsdequdee ﬁtagmbhte asub3t autdui Iemds areAdulbhsiwghAﬁandbthlyung the clone it
consi dered .conservyati ve

if s
Wasg??ﬂH%"@gd VAR el opb thet ﬁ§erk 1'5:6% rpuglé%ﬁg rSegliang lf‘}falgglents contained

errold. ORI s@qtﬁéﬁcé@%ﬁ)hg (FigS 2%51\!({5%9&(! Bl iRatitAlitd Yhd elBne of Fig. 1 in its
binding to other LZs. Binding studies reveal ed that

codRgPegioas beinthoadet Wdiffiremuts in oheRﬁ’P NoRERliRe begioy Iusatkfere assumed

R and MACH 62
that%t ﬂﬂ?@g Bé’fef%g)ﬁgﬁgg'%lé SH%‘?EE}OU‘%%ﬁe ?aé@#etr@ support (It Ee
fact P-2 is ap arently devoi d_ of "“dea
orAEES ShihenERIIGEROPES ek SF eRAR 2 &ipoR wpeialy does not

havEAPdRath % zﬁ‘rpe% éde@ rélt Ea@é BABR PRASBUDLE Bdlioes not have a protease
|nteracts I nds In a very specific way. Thu
donfRAPliRe dippealithe {OE lﬁamehy,stpcmes fibchave dwisdse ddmmeii ama’roes)ft have TRAF
domngnEs (see above noted co-pending, co-owned patent applications and the various
references, especially Malinin et al., 1997 with respect to all the various domains present in
the mtracellular signaling pathways). Nor were any considerable motifs found to be present
within the given sequence, except for three leucine zipper (LZ) — ‘like’ blocks evenly
distributed along the protein coding region. These were termed 'like', because two of them
contain Leu to Val, Met or Jle substitutions. Although usually considered conservative, it is
not clear if such changes within the leucine zipper domain allow the protein to retain its

functional activity i.e. binding to other LZs. Binding studies revealed that RAP-2 essentially
binds to RIP, RAP-2 being unable to bind to TRADD, MORT-1, p55-R, p75-R and MACH



10

15

25

5 intracellular activity having an inportant role in
RI P's nodul ati on/ medi ati on of the inflammation and
the cell death/cell survival pathways. Briefly, a

cl one of the RAP-2 was obtained by two-hybrid
screening of a human B-cell cDNA |library using the
full length RIP protein as "bait'. The RI P sequence
was avail able from previousépublications (e.g.
Stanger et al., 1995) and as present in the GenBank
dat abase 10 under accession No. U 25994 which is the
human RI P sequence (al so present mas t he nouse Rl P

. U 2599
G SRR ot BT oo oDl rippT T RHRRE L s ppparently devoid

of desth aodinkyarfdliGRATMeeht pare and the DNA fragment
corresponding to the coding part of RI P was obtained

b
Hﬁ mﬁ:h@%ffégé 5 s I% rtsgge I@%ﬁ%ﬁ%{c&@ﬁ%ﬁ]s Hltog:lro%hat interacts/binds
to piPacaderegkcifitivway. Thdi RyP Radppeat tdbda wasifichesduldior/mediator of RIP
: clq dinto tg pGBT-9 vector (O ontech) and used as

intgggliiTar o actiydy o A2GBBVE TTIROTHE fAlb- By BIP S modpleapp/pgdiation of the

infRAPCEEHRR tHeltell b SnfcWP s RA| ﬁa&ﬁ\gg en a clone was
obt ai ned coding for a RIP-Db protein that

| nt gﬁg@csac%&efbﬂ& By @%‘?{ﬁﬁ%d o KA AROEIne MBS human B-cell

screen a a e C

cDblat Alrankusihg tltﬁaﬁlllbbngtﬁelhIPf prowifiagSbaitt. el RAP tsb@dentdvas available
codi ng sequences of the two clones are 20 identica
frofypreacisRubEcaligs (2 8dhAreer 8hflorl$9l #1deas prasspisinjae GemBank database

un&é‘f Qg’&g’éléfn ﬂ%ngejsr@?&I i diis 3ﬂ%ﬁl§£@§¥wkrlﬁgé§]#§%%_(g{%g 'g)ge%léﬁqvas the mouse

he clones are of about
RIR ecpiieng fndzmegcesabn awoll 2319% )Kbisinghthizshseguapurihfofmitian appropriate

| ecul ar wei ght of about 50 Kd for the ﬁrotei n ,
PCReryamgrs Weﬁ%fé%hﬁé‘a%é&)%f%oﬁ sefirviars @gd dieclNéy fragapeng cpgesponding to

the%ﬁ%ptz ?Hf %ag’ 0 f/'\pn%dybéf 1§C19fus¥nhe Q&\ég ?ﬂﬂﬁzgrg% t%e total RNA

one an sequences |n

Hughah &hiﬁsldaStfﬁiﬂmmrﬁ@r(QEﬁﬁg %hai}ai‘p@odeﬁmeb) ThanddfagiEand RIP was then
ﬁ%{ aba e r eveal ed that the RAP-2 63 sequence was. a
clo 'cﬁlEPet GRA-Y vedatdrereay ang Urstbitrbadle aieaied aaiswithe two- hybrld

i EEHdMeC '
s PRI 80y POTRRORl 0y B ROR R SBALEINR, oy £ e g
protdimthasinparaads vith RINamaoka S. et at. (1998), reported

the characterization of a nurine cDNA encoding a 48kD

pr oTkis elonshias Roteasibdes iviHialsed tNEMeed fthaPE<RIA library and an EST
data'f:bs %Enlttlcgrll bg/ggéﬂ tartor(r)lrlglgs I and 2 that the coding sequences of the two clones are
identical, while the 5’-non coding regions differ. Thus we are probably concemed with
alternatively spliced forms. The clones are of about 2.0 Kb with an ORF (open reading frame)
of about 1.5 Kb, which account for a molecular weight of about 50 Kd for the protein itself.

The deduced amino acid sequence of RAP-2 is shown in Figure 3.

Analysis of the above sequences of the RAP-2 clone and sequences in the ‘dbest’

database, Human Genome Database level 1 and GenBank database revealed that the RAP-2
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5 (See background) Additional database (in silico)
searches identified FIP-2 - a protein with unknown
~functions originally cloned, by Li Y. et al. (1998,
see background). As can be seen fromthe gl oba
alignment of the RAP-2 and the FIP-2 sequences
(Figure 3B), the degree of overall simlarity is
fairly low (it is therefore bt surprising the 10
sequence was not identified using scans based on
gl obal al gorithnms). The honol ogy between RAP-2 and
FIP-2 increases towards the C-term nus of the

ej ' ' Lp.virtu ' ' f s
EREEIS, UL DN Dot Bl b E Vbt o st
honalope o rtieig iRAR-2tsaqugpiat akitee filihg ofdL i 123738, Fidth 2vHich this application
| argely preserved in RAP-2 (except for an Ile/Ala )
clagph BReH it ¥ ampokaap: eloli €1998AITcRITEHL B Chapetonzapp qhfa murine cDNA
oxi . I . h L. _
e ob e T ata oy Nl s B AEREMO R P, Bl Moducon
{(Seztatkgrdinids vari ant conprised codi ng sequence "bl ocks"
deriving fromseveral renote regions of the 1.5kb
" f ulAldditioNATatgbacb Rl ylicod e kdayeds fidmiriad tFepP-nat b \otein with unknown
splicing of the same gene. Northern hybridization
furﬁﬁamwlgénaélﬁ ctonggh By i €. etiak £ 129 8Neretrelegiowiddt (O ont ech)
with a 0.9kb B.lIl-fragnent of RAP-2 cDNA, exposed a
conmpisexamphe seannirof RARIGbaiRNAumet dfahe RARD dhd the FIP-2 sequences

.di fferent NAS . rangi ng.in size from<l kb up.to >7kb, ..
kil SH Ol e R SR TP Pt e et arel Stiprsing the
seq@bnden@asdoblden@fiel Gy 36aRd BRES of BloBHI BoAms)EXTAPhEmlogy between

I dentification of the nurine RAP-2 64 A sinilar

RAS2 epd FEF-2t nerepsss se wegFsthe §l-tesminus of b atvit¢isherilminating in virtual

oL IS o ENA L S B BOT gon e s

LZrnoi$fEin FRAR-i2largdlipRstried P[APIZL(@kéeﬁt fodentlecak s(RR%tiohp
its human counterpart throughout the coding region

( se@nkiddiiogal3horter RRYEY {HRIAESS a;?\é?@xigiafefl)e rEHGER PRENRR At fied (ID:
the human and murine RAP-2 and NEMO se€quences extends

144559 6hendwibich sah b elesigeaed hareaftdryianarr ihbutlbos tapiant comprised coding
requl. inter-species difference. In_fact, .m.ssi
seofii Mo SRS Biieyiil 10 R st B 1 2y FURri9a, probavly
derfiedi fRen BA¥Pnaive splicing of the same gene.
Northern hybridization analysis of a Multiple Tissue Northern blot (Clontech) with a
0.9kb Bglll-fragment of RAP-2 ¢cDNA, exposed a complex pattern of RAP-2 mRNA. At least
5 different mRNAsS, ranging in size from <1kb up to >7kb, were detected with more or less

ubiquitous prevalence of the 2.5kb and 6kb variants (Figure 4A).

Example 2: Identification of the murine RAP-2
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and fromthe NEMO sequence and the insertion of 3

am no acids (KLE at position 111) in the NEMO open
reading frane as conpared to the full-1length human
variant and to the partial 10 nurine sequence are only
the nost noticeabl e exanples. (Figure 3). These
however could result in functional repercussions on
the activity of the protein.giThe functional properties
reported for NEMO in fact, appeared to be the opposite
of those found for human RAP-2, although the
fractionati on anal ysis reported for NEND confirns that
it Iocallzes to_the signalsone.

bi ndi HYITeRAP-0S theym T%Wlkseqlqrsesramlfhﬁférat Erl%freb?aled a partial
e Fhygie i
DN PR BELE Yo ENRNSE, Pl BOFLE it e o
RAHeL, asiel it fs v1i‘tm:lgenﬂ,emt1¢ad3$@5%)ﬂm s Gt@bm sowrderpatt h)l&oegmut yhe coding
co g@%ﬁ gted fromcellular |ysates of HEK-293 (ATCC
reg)g (Seedlieds 7 ) cells transfected as 20 indicated bel ow
each lane in Figure 4B and i nmunopreci pitated with

ant Neyartkgepnbe ditkesensry betrrennde dimmraaxens wewiactRaR-2 and NEMO
seqﬁ@r?cley% Qn&sop 3{@8 \Qﬁaet %ﬂc§e Qltlqu CI/%CW att%r lR:Ye to 1e%ulw§er-spec1es

conven I Ona sten roc re-"w

diffeSingerdh f4ckiaguisging BIC&Rbe da{nan@ atid (pd’sﬁWﬁ)2.49 frl@%‘dr? from murine RAP-2
andegrmatlon of such a conplex did not result in

O g NEMLL sGanPRSE: anficshe PREtien PEAEMiRO qs&ﬂ(lﬂ@ﬁg]@mﬁyn 111) in the

N e T R SaRBry T a1 S 3 oy UE B! 36 Ihe purtial

mUBnﬂdcqtgn%&ayorﬂyssltesmmew sotjrenblorexedplea ((H‘@Eas 3).NEhese however could

e RAP- 2 binds to any of .the_qther
restich WHIPTA EPSTEARRT R (BF GERTROO! i et B dinqtiggel propetis

repBA&} &IrNSENMCARPcMIBEzated tPBRHR o dﬁyoéft RB\f M%%'féﬁﬁ{defor human RAP-2,

tested for their ‘ability to bin However, 1t
althgagh ftbe drictiotwgion RARhZisweportet dpablEMOf cdnlﬁrrds ribatt o lacglizes to the
Sloofsthese proteins. RAP-2 also did not bind to any 5
D%ﬁ YHe control proteins, e.g. lamn, cyclin D. Al of
t he above results therefore indicate that the new
RAP-2 protein possibly interacts with RIP in a very

specific manner and as such it represents a specific
Example 3: RIP binding to RAP-2 in mammalian cells

Further proof of the physiological relevance of the RAP-2-RIP interaction was
obtained in transfected HEK-293T and HeLa cells. Indeed, these two proteins could be easily
co-precipitated from cellular lysates of HEK-293 (ATCC No. CRL 1573) cells transfected as
indicated below each lane in Figure 4B and immunoprecipitated with anti-FLAG mAbs
(Kodak). Immunocomplexes were then analysed for the presence of HIS-RAP-2 by
conventional Westen blot procedure with anti-His6 mAbs (Sigma) (Figure 4B and data not
shown). However, formation of such a complex did not result in RIP enzymatic activity: to
the extent we could judge by an in vitro immunocomplex kinase assay, over-expressed RIP

did not phosphorylate RAP-2 (not shown).
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nodul ator/ medi ator of RIP. 10 Exanple 4: RAP-2
interacts with NI K and nodul ates the NF-KB and
c-Jun-dependent transcription. Al though no RAP-2-N K
interaction was detected in the two-hybrid tests in
yeast (see above) transfection experinents of

HEK- 293T manmal i an cells indicated stable formation of
this conplex. N K-RAP-2 integaction was detected as
descri bed in Exanple 3 except that 15 anti-FLAG

anti bodi es were used for Western foll owed by

i mmunoprecipitation with anti-H s6 (Figure 4C). Such
di screpancy between binding in yeast and in mammual i an
cel Bidigasasean testg tyape petileredsto ritstermine | whegrey RAMNR Kindsrig any of the

| Qose it i ndi n roperties . when expressed
o el Al Ore PRl RRE B DS IR BRATY sRamp. MoRT-1
pSARKp&-R, MRACEWRGe t@tddefol Bbisengabbid BadiiaboHsweler, it was found
TNF-i nduced NF-KB activation, we exam ned whet her

thaplaPekpressinshleot! mdng to 21y efithessiproteins-tRaR-2jadsocdip apl ind to any
' I | Wi t hi rticular signaling pathway.
of tﬁ% Cdljﬁot?ipgci%l}slgt%%\?%g% rclislpree%t s was carried out in
HEK- 293T cells transiently transfected with ter . .
ol a0 Bl eI | R RofefTiEre GERPL e lsaAEn UhABrd proein possibly
intz@dd rQkh ORIpt he 4l Q&}Tﬁeﬁiﬁ'ﬂ:' RnnB QAP AN sudih i@ reﬁﬂeﬁ@n‘t@ra specific
setup, RAP-2 was initially found to downregul at'e,
mogylassmediiek of 8lPhe basal |evel, reporter activation
caused by both over-expression of various known

NF- KB-i nducers 25 involved in TNF signaling (NIK
TRAF2, RIP, etc.) and treatenent of the cells by

ext Ekmaple6@: RAMDI inteddts anith PMEK Fn@uiBo®ddhtes the NF-kB and

HEK- 293T cells were transiently transfected with the
c-JuprsispeRdend fRagseaP M- VLTR- Luc or COW-Luc for NF-KB (5A)

and GAL4-Luc for c-Jun (5B) activation assays), and

wi t Althengboner REBiZoN 1K euemsetidrowas drsedterdingbe teb-hyfub ests in yeast (see

abo@ﬁﬂg%sﬁe&ﬁ{)r‘;}égfea%nfq%ste%fgﬁﬁﬁ}:&éi’é%ﬁggﬁ% cz;@rs ilgditpe{tgds @.aﬁe formation of
thiResraplkabNIK-RATe? fiaetactibatwd3ARted tddSasoddseribd BXBkimpleS3 except that
effects as far down the signal transduction pathway

antigkL AG mUibpdips wess usphforpiesieraffoitves hyrismeyneprestiiggon with anti-His6
: | G\b 0 various,. and . ot herwi .se dive nt
(iS04 DS, TTIR,BALBE oA xR SRR s s o

surfising) defee fid b Rhoth(OWVegas toyiopseatstiflingdpiopeiies when expressed in yeast.
transcription of |uciferase was not conprom sed

(Fi puviewSdY)the fact that in vivo both RIP and NIK are believed to be indispensable
mediators of TNF-induced NF-xB activation, we examined whether overexpression of RAP-2
in cell culture is capable of interfering with this particular signaling pathway. An initial set of
experiments was carried out in HEK-293T cells transiently transfected with reporter plasmids
comprised of the luciferase gene under control of the HIV-LTR minimal promoter. In a
similar setup, RAP-2 was initially found to downregulate, almost back to the basal level,
reporter activation caused by both over-expression of various known NF-xB-inducers

involved in TNF signaling (NIK, TRAF2, RIP, etc.) and treatement of the cells by external
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and we thus believe that possible generic

di sarrangenent of the basal transcription/translation
10 machinery by RAP-2 can be ruled out. These results
wer e subsequently, fully confirmed in HelLa cells (not
shown). However, as further titration assays reveal ed,
t he actual phenonenon was far nore conplex. In fact,
when TRAF2 was transiently efpressed in HEK-293T cells
along with the various anounts of pcRAP-2 indicated
in Figure 6, RAP-2 drastically changed its behavi or at
15 | ow concentrations (around 20ng/ 106 cells),

oL Uy B2 U PR R0 B v

repottéhpladheidi(HIVhER Qe rSEMVOL L€ Rdri M- kBN 5 ARBnE GiAG eIt 1. vefor c-Jun (5B)
RAP-2 anti sense-expressing vehicle was desi gned and _
aclivRIAfID aggays). endanyite molaxpesspipnssei@r ifer tiEKngiomad énducer and either the
ong, w.th t arious_ i ndi cat .amount f
o R B A ke R E BB U iRt B oeRAPD)
Repuogbgstic (et dep RetH-Dis ofle RAReR ikasted® aanaldysadhe signal iransduction
| eading to the outlining of a concentration-rel ated _
pathpay @é%elﬁwélpé% ghat [pagt od {lais giroteineactign spuld i eoapragn ¢ yerious, and
o T [ ' g [ rsel L af edn t.
ot Ruse ERRRE AEDARE el GO SSIRART e 38E AL 26 SRcpendent
(CdVaeabt moinster-crivergi teamsudiptich dfelailfdraseakauiot @ompromised (Figure SA),
'zero'-pPint cornespondtng,to t he noni nal, endogeno%? )
anq wg dus delieyreh@moptply gepsidutisasyneementah dhn kpspldraserpiion/translation
€ g i
bl URAL S ld D, SYBLSRSUEEL LIS B8 B i
HelLeté¢llsddot shewopposed to a sense over-expression. An
antisense in fact does not involve artificia

pr oHuski@naofurary titratieh gikaps edverldd Wh hicthal bRere@idnon awed far more
therefore, clearly 67 wunderscores the validity of the
COTREX 2In; fA; b’b%ﬂ“&%&p\ﬁ%ﬁ rgnsiggly expreased 48 HEK-28hbgplds gang with the

varfRk eﬂnouh@ A BglﬂﬁP @bﬂ}ﬁﬁ:'ag@ 'Lg %9%}12?6,: ﬁ@p—QaJr%Jtﬁ%ﬁrl])E ghat.nﬁeed its behavior at

concentratiéns 1s mrrore nverse

lovantiicsetnaionk érburaf 20rpél (Chetlt), eRiauing TAFTdIFasB ésducth eranscription
di ver si of transcriptignal systens in which_ RAP-2

(SCE JUBHCHRA) nVIoTRRYCT. By igplaging tlBe qrigiiehansstydyjthopne in the reverse

ori&mtitHBn, A dHEli&aR Apas ta%se%@é%rés?fn@ JeRicRSHAbh LS .eﬁglnagﬁ{AFZ was

|T_H| ntaining an adequate sStress- r@sponse I's proven t
tratieendlly mogiresasd ¢n USEKI298F téist alwhg NFitKBhe Usiriogs indicated amounts of

Pcwgggg%ﬁé?gsebggrggﬁggf %@Jd?}i; gt?%tt :?Jger?gg?gstsiveSa/e%‘ie%{Onn of RAP-2 was
analysed, leading to the outlining of a concentration-related diagram. The overall trend of the
plot indicates that cell responsiveness is roughly inversely correlated to the amount of
transfected RAP-2 DNA, except for a characteristic region which befalls about a 'zero’-point
corresponding to the nominal, endogenous level of the protein (Figure 6). It should be noted
that down-regulating the expression of a given gene by introduction of an antisense is
presumably more refined, as opposed to a sense over-expression. An antisense in fact does not

involve artificial production of any foreign protein within the cell, and therefore, clearly
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bi - phase performance of RAP-2 in relation to severa
recogni zed activators of AP-1 in HEK-293T and HelLa
cells (see Figures 5B & 6B). 10 Exanple 5: RAP-2
potenti ates c-Jun hyper-phosphoryl ati on, w thout
altering LINK activity. To study the nechani sm
underlying such a profound effect on transcription, it
was essential to determi ne the precise |evel at which
normal signaling crunbles. It is 15 acknow edged t hat
the trans-activation potential of c-Jun is regul ated
by extracel |l ul ar signal -induced phosphorylation of two

G0 Poe iRap bR SRRk ittt AT HagEs. 1 Should be rotd

that QE@QBN@h@nﬁ&fedtIB@ %bQU@”@d?kbﬂFh%@ns W%HB&H |n%¥ li@Rrsed, into the
constitute a fairly di stant subset of the MAP ki nase

anfignsd haleidheehart (Fiaans@) ves activated via
phosphoryl ati on at 183Thr and 18' Tyr nedi ated by
fur ﬁhassa%ﬁtercémiﬂﬁoﬂﬂnaiseﬂp!ﬁﬂiaf bytdms ikiwtdgeRAP-2 could be involved,

Ther ef or e hos | at i n status of the appropriate
weghifisd (i hehethps ﬁ?“ A e dR NI es 1ol dn GEabl hngand maintaining

an VT%E ke E@és’s 8&HLAG LhEo3ed 't%ﬁe' Qﬁloﬁt al Fruelal Lhenpr {5’1; RIOB.  Using

ern bl ot anaIyS|s W t sates of transient
compeneafseet td dEKBAORT Ragh I[h%tafcevsgaieaﬂ(ﬂti’am%ene) we confirmed a similar

t Wt hstandin r.ment of c-Jun- dlated
oi- s e DRk "SR5 Rty Borirel Seisgnizd activators of AP-l in
HERhosTINS At Qs ¢ec FNERBENPUSs By Jun_at 63Ser induced
by a nunber of stimul7T (see Figure 7A). 25 Total

cellular lysates of HEK-293T cells, transfected with
t he indicated expression constructs together with

el ther, rrier deno n.figure 7. by a mnus, .
g : HESP Y B Rintio Bt 30 netTigtoaratiog? afiou Sitering INK
activigur e by a plus sign (+), were resolved on SDS-PACE

transferred onto the ECL-nenbrane and probed with

ant To RRESPAS nS3R& T A" ﬁd@rlﬁ*ﬁg LNEB) eprof-gnﬁd 'gﬁgptr(ﬁ‘p?r%ns(%ription it was

shown on'the | ower panel figur was re-probe
esspitigh tontdetermingl the- Jﬁlmimsf&bslaa’d; o mthiahl no(rNHB)mgnEllﬂ'g]ecrumbles It is

t ,of c-Jun. however i ned uncha 3
ccBeRsafgMe) uarfonsOrages iR ela < B & poadfign oby entraccllar
mgﬁﬂuﬁ@l&e@fphm%bﬁ‘lﬁﬁ)tn' ANewoAREINE Qi8R IPSE! &1 B39 o K€ amino-terminal

phaosphoryl ated form of
activation domiain. The JNK/SAPK protein kinases responsible for the abovementioned
phosphorylation constitute a fairly distant subset of the MAP kinase family and are
themselves activated via phosphorylation at '*Thr and " Tyr mediated by further upstream
dual-specificity kinases. Therefore, phosphorylation status of the appropriate sites within both
c-Jun and JNKs can be used as a marker reflecting the activation state of the protein. Western
blot analysis with lysates of transiently transfected HEK-293T cells revealed that,
notwithstanding impairment of c-Jun-mediated transcription, RAP-2 markedly potentiated
phosphorylation of endogenous ¢-Jun at ®Ser induced by a number of stimuli (see Figure 7A).

Total cellular lysates of HEK-293T cells, transfected with the indicated expression constructs

together with either pcDNA3-carrier denoted in figure 7 by a minus sign (-} or with pcRAP-2
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JNK1/ 2, did not detect any substantial increase in

anount of these activated kinases in response to

RAP- 2 over-expression indicating that the additional

phosphoryl ati on of c-Jun did not result froma

RAP- 2- dependent boost of JNKs activity (Figure 7B)

Activated JNKI/2 10 from HEK-293T cells transfected

with either pcDNA3 or pcRAP-gg treated with hrTNFa for

i ncreasing periods of tinme were detected by Western

blotting of total |lysates with

phospho- (1S3Thr/ 18" Tyr)-JNK Abs (NEB) as shown in

figure 7. In further support of the latter notion,
demt%drp the prarceligiys &y aplihsigmith @mreetqspw@ch@@aDSMEaﬁ@sferred onto

f T- S

tnePREL SRR BB S PhO b8 RS IF A R g rembrane
shoar bii ains foeet gansM I @IPTH waEtOprobpd Rﬁrﬂ-a%u&pﬁ&l-pqah Rlishas control

vari ous conbi nati ons together wth HA- JNKL- expressing
O“%Bbsnid. JNK1 was then immunoprecipitated via its

N-termnal HA-tag and its ability to phosphoryl ate

bactbe IOéallaWOpnb@t&céw vt eemassd ulmhlanmsl edeltllémm ehevgtion of c-Jun

r an in

esB 23 Ear R oes of Rerstafth yDulons sss AR ST ignated form of

INKN/2 i gt ZietegloaIBAEul?stm%anﬁ\?ed@@Qﬁ Rt AF eReswh@fivated kinases in
RAP- 2- | KKI conpl ex, i nmunoprecipitated from

resporghdd BAPeHovEIADESE e [nsicafing fhat e atléionsl dbestharyatigneof c-Jun did
notpltéglﬁf 'ﬂ'&[ny % %APOQ dg?&?%ﬁtl 3¢ o INI%? rt?vl?wf g?lgﬁp’i%) Activated JNK1/2

functional Tole osp ory

fromeEMEHIBO Tt dellt trabidfadtbd i@ eit@BEpcINARY ibf BERAP S kiefied MAth hrTNFa for
this protein (in position 148) fully abolishes the

incgesing apgrends oft Jume vpiresgtiertsd dui oMedtgmi blottisg of total lysates with
s overexpression of the
phﬁkk&ftiﬁgﬁﬁg¥ﬂﬂﬁ%%A éﬂ?ﬁfa:ﬁﬂwg %ﬁs%i e increase in
Jun phosyl ati.o overe essjon .of RAP2 (S I 48A)
ai ot REFRLRRbeR iRy et H%chhé%ﬁﬁwnlw%éﬁas% ith fpmupRerecipiiated
INET fa88 bulfieFAEZ-0ninNs a@%bstﬂﬁ @ﬁcedV@sSEnﬂQﬁy 62 sab @sﬁlgtgﬁlgure 70).

at all by this nmutation. These findings i'ndicate
HEghé¥phoelA, aﬁt’arOWOGfanskmedewﬂlﬂ&mpﬁw VEIABZ fcB Adp2cinfli peRIPyin various

coPHBLED YRl LBt 0 BASSRRO ML RIETP! S e

im@NWeprécipiftatdd €Waofiid hﬁ tb@gihall Ak -thPe 18X Pk MBS to phosphorylate
reported in Exanple 5 did not reveal h cytosol i

bagistllly arrpduged @rﬂgéﬁd &fSTRAm ap\igteraingd éisfsn Bﬂl’l@ﬂP(NFt-lNB-m an in vitro
klng&das'sa.’f ﬁe%t I procpu%ts were analyzed by SDS-PAGE as shown in figure 7.

RAP-2 becomes phosphorylated when RAP-2-IKK1 complex, immunoprecipitated
from transfected HEK293 cells, is incubated under in vitro phosphorylation conditions. A
search for the functional role of the phosphorylation of RAP-2 revealed that mutation of one
particular serine in this protein (in position 148) fully abolishes the activation of Jun
phosphorylation by it. As illustrated in Fig. 13, while overexpression of the wild type RAP-2
resulted in a massive increase in Jun phosphosylation, overexpression of RAP2 (S1484) did

not affect at all the phosphorylation of Jun. The effect of RAP2 on NF-xB, however, was not



10

15

20

cascades, we investigated the integrity of the nuclear
processes required for transcription. Electro
mobility shift assay (EMSA) performed with nucl ear
extract of transfected HEK-293T cells unequivocally
denonstrated that RAP-2 did not interfere with binding
of c-Jun and Rel A 10 to the oligonucl eoti des
corresponding to their classggcal recognition sequences
(Figure 8). In fact, a several-fold enhancenent in
efficiency of the DNAJAP-1 conplex formation in

RAP- 2-transfected cells was observed. Furthernore, no

interaction was observed between RAP-2 and c-Jun/Rel A .
afftq%ﬁ'ait at @l diydhisggption. ﬁf h§$€eﬁmd:iags pYiceteubatinbaspbprylation of serine 148 in

| at t 8 suggest ed
PR SRR U RBET Pty on i Plaimioedorts “Bae- 2 i e o
nucleus i's targeted 15 at sone poi nt downstream of

t he enhancer - bi ndi ng events Exanpl e 7: RAP-2
interacts in-vivo with histone acety Itransferase
Exampls: Rppgaloceapcingput eJ va@etﬁ)R%b@wggb DN
recent|ly described famly of nuclear protelns cal |l ed
hi shhoview efcéeyipetr hasther apes mepaTSportetthie Brmyma i éld not reveal the

IVIt " 20 assoc d,W
oL b ind MR B TR BRED ¥ R R0 B B g sieneling
casbﬂ&@§ RE Qn\fdsﬁ'gﬂﬂ&ﬂ tHeyinBgSiof batRd nWlbdr 6¢dsas nre@l.luﬁdﬂefﬂr Sranscription.
t he transcri ptional %garatus and are capabl e of

of
ElegiseimoRtlitn gruftisesay AEMSSY) nerfarsed wighinoelearigatract 9é trapsfected HEK-293T
cells %!n?ciﬂ% eall S%gﬁ% ed tﬁﬁ%@? dtl 1 &f} eterﬁ\alrle%lﬁll lgl}{tthné of ¢-Jun and RelA

es by means O ans erring ace

to tge @ﬂtlsnt@lﬁoodeqaﬁmefsp(mdhn@tontelefr&ﬁasélldﬁsrecdg‘mﬂUnSieQ[]ﬁS:es (Figure 8). In
er eby ronDtlng access of various related factors to
faCtaN& spra £olg pParEiTmept shelfpmensy ehageD alvfa(ﬁ?rlapymplem formation in

RA'PW:- r%%rfeo?ido&ﬁlsn\%a Eﬁ ﬁlé?‘uf'tﬁ or q{o i 8& % 1 ﬁkﬁobsewed between

bet ween t he enhancer - In actors an
RApel ym'ﬁec—ddeb]IA ﬂ'MECdiLhtﬂJSreBllﬂVﬁSttB@@ﬂ @ﬁstmebﬂﬂ ef adil\6iOn domains of the

laﬁ%ﬁtdsc? teg glvqt)d.%\élay E@ éﬁftl’#‘&l‘] nOFtthraggei é:gtﬁéol{t}g{ 50?1 s 1s targeted
at s§ﬂ1@‘®%gﬁﬂb@hst% o 1hd 5r9ﬂ9<12e¥ Hﬂﬂlﬁ%\é\%ﬁ wi th TIP6EO in

h systens. Neverthel ess, not able to see
any consi der abl e aIteratlon of RAP-2-nedi ated effect
on NF-kB and c-Jun upon 5 co-expression of TIP60 in

xR R Fanr L s B o ot PRt R TS
conbitl: (iheRaRY Tha i, lensseior e st %kytzgestsnh% fagpilyrof nuclear
proteiRNGi18¢ hisRik achy RRAREY B GEA HI€Fhd B ymatic activity of these proteins is
associated with the state of chromatin structure in nucleosomal complexes. HATs are
frequently associated with certain elements of the transcriptional apparatus and are capable of
modulating the rate of transcription. HATS act by relaxing a chromatin package in the
vicinity of initiation sites by means of transferring acetyl groups onto specific lysine residues
of histones, thereby promoting access of various related factors to DNA. I is apparently one

of those auxiliary nuclear proteins, meant to facilitate cross talk between the enhancer-binding
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chances of the reporter DNA to becone chromatini zed,
| eaving no sufficient tinme for HAT-lIike enzynes to
perform 10 Exanple 8: C one#l1l0 - a novel proteins
interacting with RAP-2 Applying the full-length RAP-2
protein as bait in two-hybrid screen of a B-cell cDNA
library, we have isolated a novel protein interacting
with RAP-2 denoted hereafter, clone #10 or clone
#10- encoded protein or RAT-btnding protein #10 or
RBP-10 (Figure 10). The 15 original clone (about 2.2
kb) was found to encode a putative pol ypepti de of
apparent MW of 60kDa. However, the putative ATG first
factm)z'jamd RN A8 pphmenideVil.niVesihng 1fﬁ\re©ﬁgettéﬂ sheBGUEINSe. could complex with
RAE%i te its cansiderable Ien% t he obtai ned ¢cDNA h
ravré)pm%@n@& R ddelsa Felive follopisdatia sva-Rebrgt estd conclusively
shot\&drtﬁéi%@t bl hl‘fftelect@fs'\’&lﬁi gﬁ% ih &3 sngteﬁnr Jevertheless, we were not
ybrid assa% 0 bi ndi ng reper olre cl one
abl#l@ sa'eeargadoeldldtﬂahte dlteragiopraftRAR,2- mé’d)a‘rb@sffdﬁsnnmp-ka afas-Jun upon

co-BRE TGOl 0B |9 TR, ICRPE M 1%@&5 Of changes was
obsawp 8Qnand c%t‘folaé(p\éﬁhllenta?i el Qtlﬁﬁﬁﬁf)ﬁli RO Qb/o P@fxﬂt'??' l&ding to the

for exanple lamn and cyclin). It canno however,
COF@@S@ncﬂhaﬁd@d shhrttinhd rediiong @G- 30&:l'soaifm#]tf}msfbctwn}}’, prolytly tpeecludes the

chg8atn e il TER R, Yoiaurie PRl Leying ooy st time for

Hpmm§k§ag%ﬂmgg, RirRgmRAP-2 within the Ctermnal 200 a.a.
of the 25 latter, i.e. a region not necessarily

associ ated with the bindi ng of RIP, TIP60, N K and
| KK(3. 71 Coexpressi on of C one#lo with TRAF-2 in

Exmm:sdatlé%r?%%fo I\ﬁn?<§§ r%?“%%é LA %‘&W%f cl one #10
F- KB,
e B Belem RS2 ot ancbrt Bt b Pt & B-oel) <DNA

libtaBQUkathavy/isblanat bOofowf pEHt&HQ#t@%ctﬂ@@utﬁ'ﬁ?’ﬂcéenoted hereafter clone
nodul at i nég ef fects observed could probably 5 i
'G

|y
#10wr §1toaﬁéé feadied peatantor Rﬁohbmdmglmpqmnn@l@qré@fbﬂomgure 10). The

orifh L @8I ML NoRnG R pical YRRt SRDGRo et gpparent MW of

6OKRBP- H&vd@@ﬂﬁh@@ﬂ&ﬁvb edr¢ Q"lrﬁﬂq&jdoﬂeiﬂtabf)ér@ﬁ‘l)' stz from this sequence.
F40F12.5 (accessi on nunber S42834) a
Despite its considerable length, the obtained cDNA has therefore to be expanded further

towards the 5' end to reconstitute the entire open reading frame.

Two-hybrid assay of the binding repertoire of clone #10 revealed that this protein,
besides RAP-2, has rather strong affinity for TRAF2. Clone #10 however does not bind to
RIP, TRADD, MORTI, MACH, TNFR-I, TIP60 and NIK as well as to several control
proteins ( for example lamin and cyclin). It cannot, however, be excluded that binding of
clone#10 to NIK might be found in mammalian cells, considering the peculiarities of NIK's
behaviour in yeast. Clone #10 was shown to bind RAP-2 within the C-terminal 200 a.a. of the

latter, I.e. a region not necessarily associated with the binding of RIP, TIP60, NIK and IKKp.
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hypotetical protein from C. El egans, to which no
physi ol ogi cal role was assigned. Interestingly,
F40F12.5 was found to display sone sinmlarity to
several nenbers of the 10 widely conserved fanm |y of
ubi quitin-directed proteases. These enzynes
count er bal ance the destructive effect of the

ubi qui tination machi nery, whfich is known to be in
charge of the majority of protein degradation events
inacell. Wile ubiquitin |ligases are responsible for
attaching the poly-ubiquitin tree to a protein

D cUBTPEaT ot JJBTA b PARCHFAY of it FETROMm 01T cills provented
TRAFO B A8 iRN:AB, SPNFEIRIMRS R AMIEH P BIAL #THNTAR strongly

based he simlari ty 't venment

e]eu:heaﬂlNE‘-kB— detiegbadbprdt elaasfs Tﬁaeevmchﬁg%pe@ma 1dida® an important
guestionable as it has not yet been exanm ned whet her

Tegtll@i%y patctiop ff glons# b1 efhe f#i@tm s@@d@lﬁtyn& rm’%ﬁtot@erved could probably
1mﬁg%k \Hah(y 3f°d4‘ﬁérgm Hglll g%ﬁ n%a tgsnefrtﬁ% pro%lené ace[l Lithid a cell.

poi nt's’ap FHcT ence
e unllkel dues ich are believed

gglng?vefaﬂlt eroflﬂ%s 08? a%%@ﬁf*t i AT oATRE ei %theFien“ﬁcath“ of close

RBPUNChASS88ucal led U g4 ﬁﬁ{hﬂ&ﬁ@&%ﬁﬁoﬁfﬁs %(a es%feaﬂs RAMEL S42834) - a
neither in F40F12.5, nor in RBP-1 cept from

hypadical cerotginy tficen &5 Eleganse n 2y adiaf m(hephysmloglcal role was assigned.
Intéf?itﬂlghéllﬂbg ?C&f% f(ngt 83 g?l];lgrgl{)lg rﬁfﬂﬁ%{)ﬁ\{ﬁd Sfﬁvg{l;ﬁ members of the

speci'es ron1b c

wideily tanaéﬂvyd O i$e 6£1 8Hig BitinSdif¥eled iprdt¥asih) i THR s difyhs RoaMbrbalance the
cl one #10 di spaly a certain degree of honDIogy 25 72

desgrighing effept off daeabigugination paphigery nwhichcisi kngwar bt & rinAgharge of the

el 1 RO OB CRSPR Bapdl HES wh RTEL haafE B espgivie or

attetcmchmbrpcﬂiy-ﬁbfqaﬁﬂl ofred heo BaCQerteﬁ]DbVédlesiti%@rﬁSr aRfradation, ubiquitin
termed clone #84. Cl one #84 was found to speC|?|caIIy

Profaases traeYeRt fam | cffeshyt hbranehing waf | Siedisspingi rtpenSugh presumption

s 54 S SR BRSPS L i
ubip@itimdmeC‘LBd - meguenCchovwdver |appear# 84 barsedtionbislet & Mehas not yet been

i den t he guence of a previously cloned cDNA
ExZgHR ﬁ' h%gmwar%? HWTACRe gUPOSERY  pRibt eflivyeeRg g activity  toward

ubiquitin polymers. Furthermore a couple of points appear to make such a coincidence

quite unlikely:

a) Residues which are believed to constitute the core catalitic region in either subclasses of

ubiquitin proteases are not conserved neither in F40F12.5, nor in RBP-10;

b) Except from their catalytic sites, enzymes of the ubiquitin-directed protease family
derived from various species (from bacteria to human) display virtually no sequence

similarity while F40F12.5 and clone #10 dispaly a certain degree of homology.
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identified as a transcript up-regul ated specifically
in cells harboring functional p53 protein (Mdden S
et al. 1996, accession # U66469). Sequence anal ysis of
CCR19 led to the 10 identification of a C3HZA-Zi nk
Finger notif (also referred to as a RING finger) at
its C termnal donmain. Expression of CGR19 was found
to supress growt h of several 7zell lines. The

i nvol venent of CGR19 protein in NF-KB regul ati on by
means of binding to RAP-2 could possibly indicate
nmodul ation of the cell cycle regulatory network by

E"gf'eﬁpnﬁbislﬂgl?%ﬁgt Mzﬁf%%g?‘lftm@%f%be%?ngkg %O A. Bi ndi ng

regions By e ‘élng consecutive del etion analysis
t he%.aﬁantlﬁgairnlgﬁ rRinding RioeIRARS Hepsfed biennhaas Hiedufyimeth RAP-2

T
" ETGE ST BBRED S ABS 0 R b WE B BB i o

interdt® eh 8ny 6ther §Fbtélﬁlran£19tédhi%leuﬁﬁhe THEKE B MOR THheRMIFD, RIP, NIK,

|nd|nE sites (am no acids 95-264) and (am no aci ds
TRl e @IQS'péJ&Iel pestigl f)vesﬁ@ueﬁ]g@@ﬁ clagie oiRdr Wap ftR]n]d  be identical to the

Se(#llel%%(fl}% p%\}rnglh gtsllmrlrgd 3 o Fé g%g_‘e (ééll) v&B nﬁgr)gﬁ,rlo?em CGR19,

idetifiet aOb-traBripl - ﬂe@ﬂkte@fspédiﬁ@ﬂl@CW @fls Wafbarih Eﬁlnctlonal p53 protein
del eti on fragnent sp annlnqjan1no aci ds 95-30 coul

SHTE:) y %%6 tﬂ“?éesrs@@u# GHOD) %Qmm?@ﬂ@b§lsr(afc€ﬁ\?é9 led to the
1de%9ﬁéa?mﬁgﬁrf e[‘ ?ngtg (?11158 ar[a%e{r%hl ltgeﬁseelﬁf\]@ﬁnger) at its C

pancy bin ion

terfniread) d@n4is. Eﬁfreﬁ@arﬂfﬂ@@Rf Divab fdlﬂi:l Qs Phesd gedvan@f#d@ralrdl] lines. The
for self-association of RAP-2. As opposed to TI P60,
invebikavay 0 Q%Ur%motqnhm NFfifp reguéatign h mpeezlsmfrmrsdmg)tq RaP-2 could

po i e hOR n, PEM S PERIRP BT ERiart By ietnBR of e Tor-R
fangity. ds 1 264, inmplies that the region involved in

honmo-di neri zation | ocalizes in between anm no acids
217-264.

Example 10: Structure-functional relationship of RAP-2
A. Binding regions
By employing consecutive deletion analysis, the binding regions within RAP-2 were

mapped and RIP, NIK, TIP60-binding as well as the self-association domain(s) were
identified (Figure 11).

Binding to RIP has been mapped to a region of the RAP-2 protein that begins

between amino acids 177-218 and ends at amino acid 264.

So far neither the IKKf nor the NIK binding sites (amino acids 95-264) and (amino
acids 1-264) respectively were found to overlap RIP's binding site within RAP-2 (Figure 11).
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The protein encoded by clone #10, with the
above- nenti oned exception, apparently 10 binds wthin
a region begi nning between am no aci ds 218-309 and
ending at am no acid 416 and thus, its binding site
may conprise overlaping regions with the binding sites
for RIP, N K, [|IKKG and TIP60 (Figure 11). B
Functional regions. 15 To the extent of our present
know edge, all the functional~effects of RAP-2 (nanely
NF- KB inhibition and induction of c-Jun
hyper - phosphorylation) map to the sane region (Figure
11). Furthernore, it is possible that the region
suf Bindirgnte 1560 efpparenily enaps dvittan itlonregfon spagmag iangndycids 95-264.
t i er sed . .in these experinents |ocal
T elol T R B YECH bR BF a8 P B @ S g5 5. could most

likelg gt ar renfiaifpagsatc bh!stﬂi?ﬂiﬁ@ccﬁ&“&rﬂﬁtigﬁpéﬁa@niﬂg% havarfiduilar deletion.
effect, although it was significantly weaker as

conpanglartidsckRnONE KAURESD Y d}éﬁﬁoﬁ gjaljr'nlsﬁg gﬁlhbcpﬁ@&n? k& binding of

and, thus, m result fromenforce aggregation o
cloph & @and asppatn JARANBE. ey epposed tdh TIR, éweepdri o fact that
f \ e effect of. all inducers . used.in our
iendF Witk Bl B8 dsBiod reamy: dtanuti BanagsRs g i g vel s o
the1@0etNnt RigrhdRl coatiififg aplifls s0fds R Amplils fRE1theVER oA NBvolved in
fragnent enconpassi ng am no aci ds i-léb nedi ates a

homp-gimerizetier foselizes imbdiwieen drainplagidedtie2ad.e (Figure 12B).

5 On the other hand, successful induction of RelA

r equilheproeimandpded hyetorpotli emthakhe hiee-rRAPoRed exdepiion, apparently
bingg v G ERSERTIH 3" SoRBE Forls J3 A0 AR ERIInG St &Mino acid 416
and@fRAr @NbinYing ' AT i in? &

s AR e B AR ORI BE e fies for RIP
Nlipy It atideg P64 (FigureBilpdi ng- f unction rel ati onshi p From

the results shown in Figures 11 and 12, it appears

that: a) Wth the exception of Rel A, RAP-2 binding to

RI P, clone #10 and, nost likely, to
B. Functional regions.

To the extent of our present knowledge, all the functional effects of RAP-2 (namely

NF- xB inhibition and induction of c-Jun hyper-phosphorylation) map to the same region
(Figure 11).

Furthermore, it is possible that the region sufficient for effective modulation of

signaling by all the inducers used in these experiments localizes to the N-terminal segment of

the protein.

The region encompassed by amino acids 95-416 did have an effect, although it was
significantly weaker as compared to the one caused by the full-length protein and, thus, may

result from enforced aggregation of the endogenous RAP-2.
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NI K and TI P60 are not required for the function of the
protein, as inhibitor of overexpression induced
NF-KB. 15 b) The effect of RAP-2 on Rel A

over - expressi on-i nduced activation is obviously

nmedi ated, at |east partly, by different binding
events. Essentially, all of the above-nentioned
proteins nay be found to contgyibute to the given
activity, as deduced fromthe experinents carried out
to date. The exact site of interaction between RAP-2
and RIP is yet to be determned but it 20 seens that

this_site is _one specific to RIP and RAP-2 and not )
shaMege§n oK r ther Gtceptan hoBRIA. ttbe jaffcer aétallvindyucgspysed in our
- - , L EAS- d bl TRAF .

oxgenlSEL - gUBARLEASR A% BRsSLELk HER-FAGH (AR wivs o
RAPeUe e casralhy Siagm@ndercompadsiiodininb bEids @q0e neRiSattdna distinct effect,
lbvarL?us atab%ses as _noted above) that RAP-2 does not
albpit {airly moderate{Fgapai 4B). a MORT MODULE, a prot ease

domain (e.g. ICE/CED3 notif), a kinase domain/ notif

nor Oriarother hagdnsiceessiul inducien of Rl Atrhduiresisirohahigiongdr portion of the

c | Vit nal ysi I reveal ed.t hat .RAP- 2. appar ent | :

RABEE bt RO R SnAENEMobhoarter R i ibetucen amino
acidy/ ene2p4,eskiell appNtR Gido0Rghy rdefitH Bitl8erNImKB acids 157 and 264 with

activation by TNF or by overexpression of TRADD, RIP
SOMEPRECHIC, 1?\?1%-@%80%@5&&@3@ BiPbERIics; 5 (ii) RAP-2

potenti ates c-Jun hyper-phosphoryl ati on, w thout

altering JNK activity. (iii) RAP-2,as shown by

del eti on anal ysis, does not require the death domain
C. BindingPfurmpoion relaédickslipse activity of RIP for binding to

RIP; (iv) based on the above deletion analysis, the

bi nEiongthe eghutl SMWM%%MH Rhid Y@ st appadrt eed down to

an N-term nal region of about 200 am no acids; 10 (V)

RAPa2whihnes ei&r%&;f Reltal, RS54 S M RE I-ffe %ﬁ; g'_a%d, Rkt likely, to

not in yeast. In view of the aforenenti oned

NIK jgad diRfileara ppernuirediopeheafunptign of thppoitdin,cs iRkt ofdiverexpression
“ﬂﬁégﬁ@#Q and hence RI P nodul ator/nmedi ator, that is
|%ely 0 be involved in the RIP-nediated

intracel lul ar si in t hways.
lg) q"ﬁe e&ltlect ofs RgAnPa-5 ong R%ﬁA ove%expression—induced activation 1s obviously
mediated, at least partly, by different binding events. Essentially, all of the above-mentioned

proteins may be found to contribute to the given activity, as deduced from the experiments

carried out to date.

The exact site of interaction between RAP-2 and RIP is yet to be determined but it
seems that this site is one specific to RIP and RAP-2 and not shared by other proteins known
to interact with RIP, e.g. MORT-1, TRADD, FAS-R and possibly also TRAF2 (see Malinin et
al,, 1997). It also arises that (from sequence analysis and comparison with sequences in
various databases as noted above) that RAP-2 does not have a ‘death domain’, a MORT

MODULE, a protease domain (e.g. ICE/CED3 motif), a kinase domain/motif nor TRAF
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In light of the above it appears that RAP-2 is
i nvol ved in nodul ati on/nmediation of 15 RIP's
activities. Intracellularly, these being RIPs
i nvol venent in the cell survival pathway (N F-KB
activation, possibly via interaction wth TRAF2) and
its involvenent in the inflanmation and cell death
pat hway (independently via its death domain' or via
interaction wth other proteins such as MORT-1,
TRADD, p55-R, FAS-R and associ ated proteases such as
MACH. l\/bh4 Gl and the |ike). The possible ways in

y .20 nodul ate/nediate RIP's activity

do‘B@P%q Be W&Pé@ﬁé)ﬁ@@@ca@éﬁ\’& ARALY S alpporepgmechthpg AP 2 % apparently has

théﬂ%&%ﬁ&%h&&wgﬂx cead to enhancenent of ei ther the cell
death or cell ‘survival pathways, or may lead to

L R e R TS

ovepagBsolon olﬁe“ngmelﬂennith DINIKhEr g3l kBRuRgdit; Vi ti es of
ot her menbers of these two opposing int racel | ul ar

(ii)pat Rﬁ@)&s?otgﬁﬁte% cURY h?bé‘%fﬁ)%h(ﬁ?laﬂorg% GQalﬁPQ ENR deflvity.

provide Tor an 25 aggregation of a nunber o

(u:jVIhD: IS%‘P' Less AdnAh WieBh ang SISR@E’ 2rh ¢ RO 'E%e@éa% ﬁf{uﬁxﬁm of RIP, nor

aggregate may t on ert
the dimase bétomity of RERFdr biteltigitod®IPgel | survival (or even
bot h) depending on the relative activities/anmunts of

(ivt hebpehen tRMirne dedohestlpad, Mesndify ¥ &8on @8l RAPD to RIP was
Exanpl e 11 : Preparation of polyclonal antibodies to

narpaysdioRaypian N-terainahiegion) dfyabpywj Btaednsadidut aneous! y
with 5 gg of a pure preparation of RAP-2 enulsified
(v) RefsR- 8 hjside t e NFf eutialiséecend] mamnialiaTbilsebuseekis yeatter , t hey
are injected again subcutaneously with 5 gg of the

RAPI2 vipme pértid iaﬁnementldme@rﬁt)AEtze tiferefomRdaead] v bdta hibhy specific
injections of RAP-2 as solution_in PBS are

di.tional
R“ag\?éwgd%mtfﬁl e e &Y anadulatdmediglor hatyis likiely 191 bty iniglved in the
leaﬁéala?cfdtlﬁﬁaaehﬁa{ ﬁ%ﬁ mogmg‘a@g on. The devel opnent of

anti body I evel y radi oi nmuni assay.

o R R L e S

RIEEIaumltlé’s Smme]ﬂlﬂhr(l)ﬂ B se e £ RIP G i REAT DTt H&?ﬂﬁsceﬂlzglrgﬂval pathway
rmacia) is added . in a total volune of 200 g

(NiBt ArBaien Briovia Mg an rebmI RAERp andt i3 efnvvlwement in the
mﬂ?@ﬂ%@gf;}t edEQEa%a\é@?ﬁﬁQays (1tr1H£B:“e§1daﬂgf ROYUY L AL QAGHT ¥ E¥ interaction
with other proteins such as MORT-1, TRADD, p55-R, FAS-R and associated proteases such
as MACH, Mch4, Gl and the like). The possible ways in which RAP-2 may
modulate/mediate RIP’s activity are detailed hereinabove. For example the RAP-2-RIP
interaction may lead to enhancement of either the cell death or cell survival pathways, or it
may lead to the inhibition of either the cell death or cell survival pathways, this enhancement
or inhibition possibly being dependent on the relative activities of other members of these two

opposing intracellular pathways. RAP-2 may also act as a docking protein to provide for an

aggregation of a number of RIP molecules and other RIP- or RAP-2- binding proteins, which
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15 antiserumto human leptin is used as a negative

control. The titer of the RAP-2 antiserumis mneasured

as conpared to that of the negative control. EXAMPLE

12: Preparation of nonoclonal antibodies to RAP-2

Femal e Bal b/C mice (3 nonths old) are first injected

wth 2 jig purified RAP-2 in an 20 enul sion of

conpl ete Freund's adjuvant, qu three weeks | ater,

subcut aneously in inconplete— Freund' s adjuvant. Three

additional injections are given at 10 day intervals,

subcut aneously in PBS. Final boosts are given

intraperitoneally 4 and 3 days before the fusion to
aggdrégntannag ehen Sivastion githdrdn hegdiestion ekl athi dr @&l @srvival {or even both)
deéernin d by.IRIA (see below). Fusion is perforned :
depgafing Telaie anmanticsfamoppisedfdhe cibghprpbetsed thesspatipypys in the
celf rom both the spleen and |ynph 77 nodes of the ani mal

as fusion partners. The fused cells are distributed

into mcroculture plates and the hybridomas are

sel ected in DVEM suppl enented with HAT and 15% hor se

ser bri domas, that. are found to_produce
Exgiiplibi BEeHAs Apo0b oy tlo Bt EhvetEs by e | i ¢ 1 g
dilﬁ;ion nethgg and injected into Balb/C mce that had
beeRaBuispEgnially yerted spReutageoushewsh gl @nushpisparation of RAP-2
i.hes, | - ' ' fi : :
enfBFIER, AR LU0ES, QB8 EOULES 252 g hiescd i
subcArmeeshbnwithi) pg dhehesRAPeh prapaatiohyib incdoptese Pradsi aguvant. Two
per formed, as

nti-RAP-2 nopocl opal ant.i bodies is . .
0 fpneb ecifgnp g&%a?ga sehtias dnfESaresives eell gy intpyals. The rabbits
areM1 &5 €M ALy sOffieR el IBM%H%Jni%%hb?gé 88 ePpnfh bfné’rfffb

. b8 level is followed
sol i d phase radi ol munoassay (I RI'A). ELISA plates

by (rBYinatmuhiasy.L Hhekbtled i RaP-2Aiexandr wath V#)ouar dlwioas gd:50, 1:500,

i-+-h lon-puri.fied |L-18BPa-H s6 (10 g/m , 00
15 S i b B0 At PO BAET BRPRISTEG SRaese beads (0 .
PhéttAtRF i AR&IAGE e thid M A8mW dfh diBE . TRENhREME 1Y 1EBSAor 1 hour at room
(0.5% and Tween 20 (0.05% and bl ocked in washi ng

tenwpgragte othe fhepdsaare | thens vaghedny simes aBd Gouddy badichotiwitc i cannged. Rabbit

super nat ant s 00 | /well) are added d.the ate re.. .
oo SRR BARR Dl el B e BTy ST % bt G B 2 iserr i
mehdui@Basaidehpare@ N H40 81 Be @k gake@afolant i - nouse

hor ser adi sh peroxi dase (HRP, Jackson Labs, 1:10, 000,

100 I /well) is added for 2 hrs at roomtenperature.
The plates are washed 4 tines and the color is

EXOM B PRI P?Xparation of monoclonal antibodies to RAP-2

Female Balb/C mice (3 months old) are first injected with 2 pg purified RAP-2 in an
emulsion of compiete Freund's adjuvant, and three weeks later, subcutaneously in incomplete
Freund's adjuvant. Three additional injections are given at 10 day intervals, subcutaneously in
PBS. Final boosts are given intraperitoneally 4 and 3 days before the fusion to the mouse
showing the highest binding titer as determined by IRIA (see below). Fusion is performed

using NSO/] myeloma cell line and lymphocytes prepared from both the spleen and lymph
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ABTS (2, 2' -azino-bis (3-ethyl benzthiazoline-6-sulfonic

acid, Sigma) with H202 as a substrate. The plates are

read by an automatic ELI SA reader. Sanpl es giving 0D

that are at least 5 tinmes higher than the negative

control value are considered positive. 20 The RAP-2

anti bodi es can be enployed for purification of RAP-2

by affinity chromatography.7778 EXAMPLE 13: ELI SA

test Mcrotiter plates (Dynatech or Maxisorb, by Nunc)

are coated with anti-RAP-2 nonocl onal antibody (serum

free hybri dorm supernatant or ascitic fluid
rodi BhEA M) “PRSIEGHEAR T A Bisd {lsaun CaiaL e magocslure pltes
and ] f50

o Sy saane %% R DUR R PR R SR ATOIGPE. porse sorum.
Hybridomap| thatkiradowal t producnahtiddied t6 R A2 amlshls;lc(n]e@(by the limiting

wel | 0 hrs at 37 The pl ates are the
ainegol Foaubod, i, e e Bl lfﬁﬁéhﬁ beg hegn g Sruith signe for the
pro@chtﬁ)Heoiaqulfe'sOﬁ”thlsétﬁﬁ&' bf tﬁ@tén'tﬂl_})@aeg a é%fc}éﬂhédl \%gthe use of a
for further incubation overnight at 4C
Comlrh@clfallaﬁe&;labkcrﬁulﬁaslhé@\rﬁemhmmslﬂéhd a conj ugat e of
goat - anti-rabbit horseradi sh peroxi dase (HRP, Jackson
10 1:.10, 0 |/ wel

b f
room Sscreee?lgg u?fo%ylﬁﬁ PPy AL{R/@:@ an\}vggﬁﬂ%l %‘E’P?Cf]r%’?? ‘Hﬁlbc’dles ts

perfoR@ed @k dblidws: demeldpRIsYTARKE 418, téste® bz QirSsence of anti-RAP-2
tf:g et hyl benzt hi azol i ne-6-sul fonic acid, Sigma) wth
ari

Bos 8% a8 wierded saliel Phpse riglieimsmunsassay éHﬂIA)bI;ZL plates (Dynatech
Lab@ﬁa&@@%i{\ge&h§é V?Sda‘l;‘ co%t%d w%}} 2[% Og]?é}./l&lf ﬁhg@uf{lssdﬂo pg/ml,

100gKkIvdligdraloviihg oagrhighh BfcubdtonsameCe aR ﬂl@tep@:refmsmeai twice with PBS
w.thin a wi de range of e%w val ent paraneters,

congEghBe R et yhkandahteca A iGSansngibiersed HU‘éfEféilmg sdutiondpg at least 2
hrs al'ﬂ 756! Ha%rla&ﬂa %ﬁﬁﬁ’r% s%&)ﬁ%ngan{s 8t l%@el] 3 g a‘ﬁ" écr' %ﬁ& the plates are

ue experi nenta |s |nve n

inc1d:e£edr iftved lira @0NARCE iTha platdd apecidshed 32Q1rﬁfﬂ§b@dﬁ nren&@yugate of
thereof, jt will be understood that it is ca

abl f
g0 #3H- RGNS ERTFTPdish PRRBIAPHART dpisee hesoh 100Dl Ehiddiell) is added
for b @r€ QtVI%Bmaf&)hp\éPaﬂr@t Tl%nﬁ‘lateg 3RS walea AAAREALLORE Bfor & §eveloped by

i nventions
ABTS (2,2'-azino-bis (3-ethylbenzthiazoline-6-sulfonic acid, Sigma) with HyOp as a
substrate. The plates are read by an automatic ELISA reader. Samples giving OD that are at

least 5 times higher than the negative control value are considered positive.

The RAP-2 antibodies can be employed for purification of RAP-2 by affinity

chromatography.
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following, in general, the principles of the invention
and i ncludi ng such departures fromthe present

di scl osure as cone within known or custonary practice
within the art to which the invention pertains and as
may be applied to the essential features hereinbefore
set forth as 25 follows in the scope of the appended
claims. 79 Al references cir§ed herein, including
journal articles or abstracts, published or
corresponding U.S. or foreign patent applications,
issued U S. or foreign patents, or any other

3 e entirely incorporated by reference
E#éﬁéﬁﬁ??fﬁ%¥ﬁ%}ﬁﬁpall data, tables, figures, and text
presented in the cited references. Additionally, the
entire contents of the references 5 cited within the
Micehiedr Naes (IByriaedh e Mixisod, ©hyalNERe )& kbRéd/ with @afi RS &fonoclonal
by reference. Reference to known nethod steps, )
anigndy dserientice heridoss wpepstankaoessiticneid dasnuppglobulins) ovemnight at

S oTERhR0gL TR BB R Y98 90 T ARER 00570 s

blopkes finthe isavie ROludon F& atlicc] DERGt 37800 e REted sagaes &€ dilnted in thie
the relevant art. The foreg@;qﬂ descri ption oI t he
blagkiagispiution wpe afdrsie Shewells 190t we)l) fenehrs at Bé°C.1khe plates are then

. f .' ' .. .

waglge[)ale{/ ?&h]éeg %ﬁg’&f@g é:gﬁtlvamﬁtu}ﬁnx&rtg%ﬂe9g lg?p?%&?&meﬁ t&ﬁﬁe a@fhtlon of rabbit

anff-Redt-2 diergn {he0on 0@ nt/sebf fdrHerthafiacdnades ocdrhgtit at 4°C. The plates
[ .readily nmodify and/ or, t for_ wvario

her ei n), ada _ US
area‘ﬁi‘ﬁ%FE ét’fianﬁéi_ﬂé Géﬁmgg@e iof B%até’r?ﬂﬂéPlegth§§raW1% PRI¥IdesS R, Jackson
LaBXPELO.IBAL Rl Alhweilf HBOURAedIRRA G HoMEARrEEACTAL plates were

concept of the present 1nvention. erefore, such
wagltkalpt dt | omsesandnd mode f | @dod ons adevelopt@éndsd tABBE  (2,2'-azino-bis

~W.thin the meani and . e of . i val ents of the
(J%%hgﬂaeaé%wza@eéﬁﬁ@gﬁ%ﬁ@@l%@%‘aﬂg Aqeas L HDATHG Bpiates are read
by GHl0RRGE M eSERLLd, herein. It is to be understood

that the phraseol ogy or term nology herein is for the

pur pose of description and not of Ilimtation, such

that the term nol ogy or phraseol ogy of the present

specification is.to.b interpreted by the.skilled

artisan ?frﬁwfnigg?ﬁw off?lhf %Ssclngggﬁﬁﬁg@v%]&%g ﬂfi ‘H&Eg & appreciated by those
skifle@ fetht e the g simeldan be PBThMakd WithiWatdldé RRsK BOM BEet parameters,

of one of ordinary skill in the art. 80 REFERE S ] _
concentrations, and conditions without departing from the spirit and scope of the invention

and without undue experimentation.

While this invention has been described in connection with specific
embodiments thereof, it will be understood that it is capable of further modifications. This
application is intended to cover any variations, uses, or adaptations of the inventions
following, in general, the principles of the invention and including such departures from the
present disclosure as come within known or customary practice within the art to which the
invention pertains and as may be applied to the essential features hereinbefore set forth as

follows in the scope of the appended claims.
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tatctacaag 1080 87 gcggacttcc aggctgagao gcaggcccgg
gagaagct gg ccgagaagaa ggagctcctg 1140 caggagcagc

Wi ggg&zapgqgggl @gﬂgggﬂg 4gcaacaaac tgaaggccag ctgtcaggag
1 gccagga tcgagoecat gaggaagcgg cat gt cgagg

‘”%%tﬁigﬁ%ﬁf(35&@5%%%§§’é§?§55‘§§3°323280§§22°5525°
WG RReE e et af Guat AL ANEOIE GoBog8aT o at ot cat gga
1440

%tgcatt ag tagg&g;ggc cattgcaa g ccactgcctg

THhgd: gﬂabé okl t/4-1éd@t ttcct ¢ t ccegect ge
ctagcccagg 1500 atgaagggct gggtggccac aactgggatg

Wetkeas dd gyjal (£33 ddouanoddgétij§ed. 1560 cggcacctta
cgcttcaget gttgattccg ctggtccecct cttttggggt agat gcggec

Wille28 F. ecgatl 0aggtroc.thyak hegdtScg di $A 86 11608 60Tt t ct C
tctgctcgaa ccccttgect 1680 cgggctaatc cctccctctt

Waglet eRC0Y) JdaetmgDda2.agt caggmat ggggcectggg 1740
gctctcaago agaactgctt cccctggcag agctgggttg cagctcttcc

Xub J9CAGE 9051 Rkire SRCSHASSLY CCCgctgetg tgeectggga
gtgctgccect cttaccatgc acacgggtgc 1860 tctcctttto

Y‘&Q&&&@Qﬁ t aggcaga ccgatgtgta tttaaccagt
: 1920 cagf F?%%?ggéécg%?ﬁggegttgtttccc atctttttgt

f cpta tcc ttgtgcatta
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<213> Honp sapiens <400> 2 ttctactcct ccctcctcct
cactgcgggg tctoacccta ctccttctgt gaggactcct 60
ctagttcaga gacatattcz attcaccaaa cttgactgcg ctctatcgag
gtcgttaaat 120 tcttcggaaa tgcctcacat atagtttggc
agctagccct toccctottg gatgaata®¥y 180 cacctctgga
agagccaact gtgtgagatg gtgcagccca aragtggccc ogcagcagat
240 caggacgtac tggqeeaaoa;giGicctctg gggaagccag
ccatgctgca cctgccrtca 300 gaacagcgcg ctcctgagac
L6HCGAYERHS; tgehlt ggao gagaat caag agctccgaga 360
tgccalge ‘m%a%L%chac cacattcttg cgggagct gc cgaagggagc
tttcggga%?‘ 2 t?ccaa cca gccagaggca ogagaaggag
ttcctcat gt- §eadgft ¢ Oa gyRYHec§gg 480 aaact ggt gg
agggactcoc cctggagaag ctcgatctga agaogcagaa ggagcagoct
S40 "efotidagady thydgeeder Yadgatrge Catcagtager

t ggcti§e ey rchaigat cinct 08GO Pyitgaaacccc aggt oacctc
cttactcogg gagctocaoo acagccagag tcgcttggag 660
‘getrfradia aggaatgeca cgcetct ggag ggt coggeccc oggcggecag
cgaacaggcg 720 cgocaoctgg agagt oaccg cgaggcoctg
<¢agcagcagc acagcgtaca ggtagaccag 780 ctgcggatgc
<apfHccacac ccaoocc gcgctccgca tggagcgcca ggccocctcg
840 gagoagaaaa ggaaoctogc ccaottccac gtggcctatc
«a6eAget £y ccaaoaatac 900 gacaaccaca tcaaggccag
691-:06t909G_agt gagcgga aacoagcaat acagctggaa 960
cat ct caaac aocacc=cca gcaggcccag caogcccrgc rcoccaaaca
<ggacctgat c 1020 gataagctoa accacgaggc coagcagcac
aaqgtr da t coaoaccgt tccggtgctg 1080 aaggcccago
“tYygata %?3‘%baogcecac ttccaoccta aoaagcaggc ectggagaag
1140 ctogccgaga acaaocacct cctgcaggag cagctggagc
“bYtt gcagag ggaat acagc 1200 aaaczgaagg ccacccgtca
g9aot cogcc aggarccagg acat gaggaa gcggcatgrc 1260
<adgafetwedn aGe- (00"j :t gc000C0Ccc cctgecer cc
tccecttgtcc Cctggeccctg 1320 cccaoccaga goaccacccc
<zlpecacccag ccacctgact zc:cctgtcc caactgccaa 1380
<tmzcapgecC ctoa: at gga caccctggag at acat atca
<}0aagiocat _ toactaggoc i 440

<213> Homo sapiens

<400> 1

gaagattcca ttgtgggecet ¢sgdaggccte gcaagggcgg accgcgaasc tgggactttt
ttcggagege cggggcecta ccegcgitca cagtccgocg ctcccacect tctcacgtcet
gecggactct gctgacagec cttgeccrgt tggatgaata ggcacctctg gaagagccaa
ctgtgtgaga tggtgcagcee Cagrggiggc ccggcagcag atcaggacgt actgggeogasa
gzgtctcctce tggggaagec 2UCCatgCltg cacctgocott cagsacaggg cgoetectgag
eCoctccage geotgeoctgos ggegzatcaa G&gctccgsg 2Lgccatccy goagsgceaac
CEBQETTCLgC gggegogery cgeggegart ctgcattlicec ezgCragcca gaggyaggeag
88CQagTicc LCatgugcas CITCCEGGEG gCccaggazac tyggtggagag acCtiCggecig
gageagctce atctgaagag gCevasggag Caggeolictoc gugacgigga gcaccrygsag
4g2Tgccage agcagstygcge LCETgeceay gecictgige e&geccaggt gacgiccetig
CiCggggagr tgcaggagag cozgagtegco ttggegygctg ccacteagyge 2TgCCE0acT
CLggagggtc 9gggrocggye gostaycgag Ceggogegge 2gCigpagag tgagcgeyayg
gcgctgcagc agcagcaceag COLECEgetg gaccageige geatgragygg Ccagagcatg
G2ggccgege tcecgeeatgga gogccaggacn gcctcggasy agéageggaa gorggoccag
tigcaggtgg ccratcacee gCTCllicCea geetacygesCa &ccecatcaa gagcCegcgrg
gtgograglg ezgoggeagcy ggGeatgtag Cctggaadgatc LCzzacagca goucCageag
4ccgeggagg ccotygtoor cezacagceg gigatcoata 2gcltgaagge gdaggcocgag
tagcacaaga tigtgaigga geccgttceg gtoctgaagg cccaggogga teitctacaag
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180
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300
360
420
480
540
600
€60
720
760
840
200
8¢0
1020
1080



cgccagtac aaacccacro cctcccoccg acgtgcccog gaccatgcag
tctgcgettz 1500 88 cctctcccge ctgectagcec caggatgaag

ggct gggt gg ccacaactgg gatgccacct 1560 ggagccccac
ccaggagct g gccgcggcac cttacgcttc agctgttgat tccgctogtc

1620 ccctcttttg gggtagetgc %%ccccgatc aggcct gact

cgctgctctt tttgttccat 1680 tctgtctgct cgaaccactt

gcctcggget aatccctccc tcttcecctcca cccggcactg 1740

gogatgt Eert gerigeTUC 0ot PYYYT Gbca BYYgRGastizaged eseaicgtg 1140
gcaygetyy 180Qcagliggcapttgad teciGLEAE 16PURCALS GAgtcaggag 1200
CCEgEcEyntz godaabgenchagugagidet ggtk868y (eeLabd@CEectigece 1260
at goacacyy gtgetedGCt: dddeg@grbotc o 3t Leald LLUsR9C e 1320
19§Hbgagéqyacsﬁﬁﬂb9téd%t@£§d¢%@§ad3%9Eé§%9£€E a%éfyﬁggfg:%gtggacacc 1380
M Saakeann ot e adetead LUUAESE! SHRR 3005 Boeorocere Luco
TR U B e
0CcGACIRAGY e tgaa%tkt? GAEEY £t CARFRLEHCE ‘"c?fga@é%itt@éf 1560
ccigtgaact 60U CHCTgACCAL" CHaGBRCAE t PEicagreqt 29atocagec ;
ta%%g?%a@gg t'OPE T Aatf it bt CCaat 1 P00 cemmtgarmagoecttocct 1680
t atPYGEAE AYCECHETt tC i Cret Y agRETCoTmt ed Trasattggammgagess 1740
16?ftcf%ﬁ%5€a%ﬂagét%ﬁféciﬁQ§éa%Fagagggﬂgge%ug cddrgyceatcccaccgga 18C0
gCCERIGEE wactemtat pe240umt ctagaagi ggget €@t geacqggtge 1860
gctgaagtta wygagaaccettccidttct @lagagagt aafae6t R0t ttaaccagt 1920
gtgsatiegy dwascoacca tggatdc-gaat g raadh9eiCcaend 49864 Q9A% 1950
cteggamgatg 300gcagt gigeagg Ct gt acacat ggaaccttca 2009
gaggcactcg gtatttcacc tgtgccctga 420 agaaggcgct

gttt of gaaa ct gaagagct gcaggcctga ctctaggttt ocatcattgc
48011A2g66g09ttt c caat caacat tgagcgctgt aactctttag

cabtiggrgg ctacttaagt 540 gaagtagtga agaaaat act

Ccaceaaaaa fLggaaaaaga argcttggag ataatgattg 600

<400> 2

ttctactect cectectceot cactgcgggg tcetgaccete crecocttgigt gaggactcoct 60
ctagttcaga gacatatter gt

tcttecggazsa tgcctceacet atagttiggc agctagecct tgccctgttg gatgaatagg 180
cacctctgges agagcca T

tcaccaaa ctitgactgeg ctctatcgag gtcgttaaet 120

gagatyg gtgcagccce gragiggecec dgcagcaget 240

caggacgtac tgggegsage gte cctocig gggaageocag ccatgotgoe ceotgeetica 300

gaactagggcy ctectgagac cetcocagage tgecergggag gagaaicaag ageotccogaga 360

Lgccatcegg cagregeaac cegattcityg cgggageotge cgazgggage tttctgeoatt 420

ttccaageea gecagagggs ggagazaggag ticctecatgr gcaagtitcca ggaggccagg 480

eadctggtygg agagactcgec ccotggagaag ctcgatctge agaggcagaa ggagcagget 540
T

ctQcgggagg tggageac gagatgc cagcagcaga tggcotgagoa caaggcctct 600

a
tgctcoggg gagetgeagy agagccagag tcgottggag 660
tg

ttgccacta aggeaatgcca ¢gcteotggag ggicgggcce gggeggocag cgagcaggecg 720
©9QCagCtgy agagrgageg ©gaggcgctyg cagcagcage acagegigea ggtogaccag JE0
ctgcgoatge &0ggceecec cgtggeaggec gcgetocgea tggegegeca ggecgeocteg 540
£e2ggsgasca ggasagoigos Ccagtiglsg gtggeeotate accageotcett ccaagzatac 300
GECaECCaca tcaageglag cgiggrggac agtgégcgga egcgaggaat gcagctggaa 960
getticaasc egcazcicces gCaggoogag £aggcecigyg tggeceaata ggagytgatc 1020
9elasgetoa aggacgagoc cgagoagcac @agattgiga tCgegaccgt tccggtgeotg 1080
#&90CCccagg coggatetctea CEEUQCCOaC TTCCaggCiy 2gaggregygc cogggagaag 1140
ciggccgaga egeaggeses cectygcaggeyg cagctggayc agcrgcagag ggagtacagc 1200
GRE8CLOAAZY CCaCCiglice ggagioogec aggeatogegg zcatgaggaa goggcatgre 1260
géggtctcee aggcoeccocont geccoccgee cotgectace totcetetoe cotggeocetyg 1320
CCCaGocaga ggaggegclc cocCgaggag CCeaccigact tcigeigiec ceagtgcoccag 1380
tatcaggeccee L-gsTéetoge cacoeugeay stacaltgtca tgoagtgcat tgagtagggc 1440
Cggccagige asggccecte cotgogaag 8CCtgceegy geccgtgcag totgogettt 1500



gggaaagaag aaaggcatcc aagggtcatt acaattcttg ktacttagac

tcaaccttat 660

nggacactgg tgttacttta gaccccaaag 720

tctkgcttat ttkgctttta gttctgttct

aaaaagaaac

gat attagaa tattw wkwg nmacccaaca gccactgagg acagaaattg

780

aatt at aaaa ct oaggaaaa 840

gcagcqgg&_act t&ag%cl%tcg 53
%tl; &

tCt
ataao

ttaatcctct gaga_tatat @ggatatgtgt gtoccacaaa

t 9

at caaaf%ftt gt %ﬁg
cacaaft THy
10@?gaf‘?@éég‘éﬁoé"%éaﬂ%%‘f“&t gPARIC dgfargectecg-a9agctag
at tYEgarera cga e $aacc B4 cYRartIganw gt EELGt §99agtacty
Ct CIcgfatac agfmrat vrac ag [gat t tdt t o @agerraetayt altz@attttgcage
agacagtgoec gggatat gleg ocaagggetattgee @y gtat gagit gitaagaatzgertt
t acgacaatet 1260areggacaceng 6t ggaaaaar aageagidt taaa

ot aaaacczg caacactcaa gtccaccttc 1320 atccgaagag
gct@gaat t-at aaat at aacc cagtgtcact tcccaaagac ttaccccgac
138G;;1 gggagatt g gaoacaccoc tgcatccctt gccaaaata:
gcaghbattd, gctgttcrct 1440 gcataoaaac aagccaczat

gttgetitl g tg%qgg Aatgg gaaggacgat tctgtctgcc 1500

tcttcittog acagcat ogc caatccggga tggtggtcag aat ggctcaa

=40

g a"a%g

5

at

ta

cat

cccoc gcac

Sty
At
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tacaa a‘i t

%‘b@lcc’ft ‘ET G4t CHatd

ctt gaaaa gatocaagct

ER0RAAL.

t ag aaccc RS

?% deftct
“ddcc

ad} gcfﬁ%?ft

Eaggccccct

LAR3%y:c

ttgttcect
cEgc

FgRaat e

agtcntcent cscccacaac taggaoagt a

catt ccca 1560
cttg@gaaac gt ctcctgga agaccct
ot CREATTRY S BRIRb L B G

19%Qccg'ago&ttgaaag% to aaattaag ftgcaac%g@éa

tt tggge@a%aat artti acCZQéacaa
ct tOth}Q% ataagg‘cg&%% LC L.L.
tctkgettat ttkgcttrte gttchttct
@aaaagaasc gatgtiegea tattwiwkwg
ttaatcctct gagaztatat ggatatgtgt
tacttgasae ggtggaggct gcetcaggat
tctrgaatat tctgiitcet catattttaa
caggtcaaas ggtaczzget tgttacttcet
ttggcgttcc cacaatiicag cagttgtteg
ttgcagaggc accatcatgt cigattatic
tetttazaaa atttiocctt ctotggaatt
agecagtgce ggatatgtgg agggeitgca
cggacaccag Ciggageesc aagragutit
etccgeaeceg gotgsatceat zaatetaace
tgggagattg gagecacegc tgcstcoctt
GCatagazaC &3QgCCeCctat grigcttttiyg
tLetictttog acagecatoge cgetceggga
EGLCMCCCMT gSCCCEgEes t&gCagagla
WLyccttgga CLCCCE3gag gatcccaadg
etatgtgcca tgtecocega gtcceacaat
gaaaggctaee gessCiggaé Qgcagagtce
ttctgttceac ggticcetige cogcaataga
QaTgCcCictg LiteaseaCe aattgetttit

gsa 1620 wycctt

c@%céa%tﬁtg‘é‘iatgt:cb‘icga?@r@cfaf“t
168G L G Gt GEEAE BGE acCeagetyt Erxwac ety EHFRCEAgagtocccaata
aadtaatlwgl gygtesceor It PAO-t tjaaafge ord gagAct Yfgaarggaagage
aadagacivecctaaguickgouagbetdart cg tgagatiggoageddlaactcacatg
t t cttet ¢agt gatscCaith g Oyt ogaaat Cegralygi Gict t gtrot glagat gatteetce
t t cagasaagg 1860ccaat gueted tht fanaanaa aafbgeddat ttggazgetg
gt GhegedGageszatidsaat;Racaaleaidqql 920 .89 skt gerct &lRccrga
oaaaelaf@bt 4t gid-g0t - htlifRaaqa GLelAaal 33, Aqkt 8Ld:Rat < oc
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g 99%%% 5
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1620
ig80
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at ggaaaaaa aaaaaa 2116 90 CLAIMS 1. A DNA sequence
encodi ng an RAP-2 binding protein, isoform fragnent
or analog thereof conprising the sequence depicted in
Figure 10 or an isoform fragnent or analog 5 thereof
capabl e of binding to RAP-2. 2. The DNA sequence of
claim 1l encoding a protein wiS%h is capabl e of

nodul ati ng/ medi ati ng RAP-2 function. 10 3. An RAP-2

bi mdq;crxagtpm)tqeaamtqt&oﬁeﬁmttfg!;@&f{%maa QL. apalag Lhereof.. ... 1540
encoded: @cyt Eh&c@%@f’gc {T&]atgggazc’ g @c%?j): gca tac%gtt._ta 2040

modid ARG of  JRdiat ipg RAP- 2 function.
foat@g%télag&g; ggiaaand&%eﬁ‘?ﬁtfygu ng a#pr SEet it a%t@csea? hgEfgeTTt 2100

claim 3, conprising applying the yeast two-hybrid 2116
procedure in which a DNA sequence encodi ng an RAP-2

15 protein, isoform analog or fragnent thereof is
carried by one hybrid vector and a DNA sequence from a
cDNA or genomic DNA library is carried by the second
hybrid vector, the vectors then being used to
transform yeast host cells and the positive
transforned cells being isolated, foll owed by
extraction of the said second hybrid vector to obtain
a DNA sequence encoding a protein which binds to said
RAP- 2, wherein said DNA sequence is selected from 20
the group consisting of: (a) a DNA sequence encodi ng
an RAP-2 protein as depicted in Fig. 3; (b) a DNA
sequence as shown in SEQ ID No: 1 or 2; (c) a DNA
sequence capabl e of hybridization to a sequence of (a)
or (b) under noderately stringent conditions and

whi ch encodes a biologically active RAP-2 25 protein;
(d) a DNA sequence which is degenerate. as a result of
the genetic code to a DNA sequence defined in any one
of (a) or (b) and which encodes a biologically active
RAP-2 protein; and



10

15

20

25

30

35

(e) a DNA sequence according to (b) encoding an RAP-2
protein, isoform analog or 30 fragnment having at
| east part of the sequence as depicted in Fig. 3. 5.
Use of one or nore of the RAP-2 binding proteins of
claim3 or isoform fragnments or anal ogs thereof for
the preparation of a pharmaggutical conposition for
modul ating inflammation, cell death and/or cel

CL@ ival. 35 6. The use of claimb5, wherein said RAP-2

ing proteins are encoded by clone 10.

1. A DNA sequence encoding an RAP-2 binding protein, isoform, fragment or analog
thereof comprising the sequence depicted in Figure 10 or an isoform, fragment or analog
thereof capable of binding to RAP-2.

2. The DNA sequence of claim 1 encoding a protein which is capable of
modulating/mediating RAP-2 function.

3. An RAP-2 binding protein, isoform, fragment or analog thereof encoded by the DNA of
claim 1 or 2, capable of modulating or mediating RAP-2 function.

4. A method for isolating and identifying a protein according to claim 3, comprising
applying the yeast two-hybrid procedure in which a DNA sequence encoding an RAP-2
protein, isoform, analog or fragment thereof is carried by one hybrid vector and a DNA
sequence from a cDNA or genomic DNA library is carried by the second hybrid vector, the
vectors then being used to transform yeast host cells and the positive transformed cells being
isolated, followed by extraction of the said second hybrid vector to obtain a DNA sequence
encoding a protein which binds to said RAP-2, wherein said DNA sequence is selected from
the group consisting of:-

(a) a DNA sequence encoding an RAP-2 protein as depicted in Fig. 3;

(b) a DNA sequence as shown in SEQ ID No: 1 or 2;

(c) a DNA sequence capable of hybridization to a sequence of (a) or (b) under
moderately stringent conditions and which encodes a biologically active RAP-2
protein;

(d) a DNA sequence which is degenerate as a result of the genetic code to a DNA
sequence defined in any one of (a) or (b) and which encodes a biologically active
RAP-2 protein; and

(e) a DNA sequence according to (b) encoding an RAP-2 protein, isoform, analog or
fragment having at least part of the sequence as depicted in Fig. 3.

5.  Use of one or more of the RAP-2 binding proteins of claim 3 or isoform, fragments or
analogs thereof for the preparation of a pharmaceutical composition for modulating

inflammation, cell death and/or cell survival.

6. The use of claim 5, wherein said RAP-2 binding proteins are encoded by clone 10.





