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| MODULATORS OF THE FUNCTI ON OF RECEPTORS OF THE
TNF/ NGF RECEPTOR FAM LY AND OTHER PROTEI NS Fi el d 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 TNFI 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¥ ﬁg‘msrrbers of the TNF/ NG- receptor fam ﬁm
and ot haF/ Nty REGERTGAR BfoMIiLat 4MD S oHamER QB EINS
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

supgnfaraidy |of reggplora dindethel 901’1Uto|11e0ff et bislogise! é@rﬁé&pns The TNF/NGF
RLP_ dj ctI -
s 5 AN B0 PPk e 955 8 S pcross st
recdpfid?s 2ZTNUFRY, ihereinafOr B@&J@g;mun@nefpmm) el ék EEdXSAIIltg,ariElJfﬂaEptor (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,
ks lQpal,R ) [
the %@ﬁ%h%&#ﬁﬂ%ﬁﬂgﬁﬁ%l néogfﬁlo dofid sa\QF%ﬁ i tIBCo:t]]%E gfgt&rrrlg %ilma{jthemselves
binéflifretlyoromiicelly ® r@b’hbérﬁ@lﬁ IheHNF/LHBBbecémOr fantilgranerooter 2ntracellular
{ % on Gresser, ed.), pp. 83-122, Academ c Press,
Mo HABPOGHY Beut | er and Cerami (1987). Both TNF-a and
TNE-13 initiate their effects by binding to specific
cel Yory spescallpc pichpies to Smsesush pietcinf haeins dagignated RAP-2 (for
RIP- ésg&!léie& B%O*Pé?n*izna% 1&'1?&0}1195, g%m%ﬁt%?@ér%wesp §¥d T®¥%ell as to proteins
troy, for exanple,
bmdmo 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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tunmor cells or virus infected cells and augnent
anti bacterial activities of granulocytes. In this 5
way, TNF contributes to the defense of the organi sm
agai nst tunors and infectious agents and contri butes
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?of tunor cells and
thereby initiates the events |leading to the death of
the tunor cells. TNF can al so be used as an
anti-infectious agent. 10 However, both TNF-a and
7 (ONFGR stk s&l NapesHed Bt Reddemse fds€Alohdod DB B dudleLAHEREST (1987).
that overproduction of TNF-a can play a mgjor
BopaTNEeant THGHE ininats dheir sffedis Svabieding Rorspestiagoblé surface receptors.
fegt f.. TNR-a rinari on . the vasculature, are
Soffk g i te BB e TRba i uD et an Y Sag oS, for example,
tunsdr@elks ¢riviag eyfe@td 8dlls,and ¥8Bhend dhtiSMIB AL &BASRDS oFMNTI s, In this
cause excessive |oss of weight (cachexia) by
wag dpF eeunbigesietthedelers ofthaelicpoeptageingriampy apsd isfesigpus agents and

g ' F 15. was -t hu |l ed cachetin. J.t .
cor e B0 P i e Tl OB o e SRR o gl tumor agentin
whichsppleition it ihéumbity @celitsRanthe (sBeukel @TtuRBHc LRI @A thereby initiates

and as a nmj medi at or of the danmage observed

1987) [ or o _
thejenenss kpding &p dedleadal thetenarssls.( BNgwer alse bajused agmranti-infectious
acehp addition, TNF is known to be involved in the
“Pprocess of inflammtion and in many ot her diseases.

Twoy di st i nc \rdepe t expressed, receptars, the.
" p5 5Hg\ﬁf§\5eﬁ,9g)tthrm?r%gnﬁﬁgﬂi M%ﬁ:g\ieﬁigf%e&to&s ﬁﬁﬁ—_efgsao'glhede 1s evidence that
oveibd@tppesiTiNcatiy pla%r Rirh4ja BatBEnRY roffEdisel Rall 1182800V example,
noted bhiological effects of TNF. These two receptors

effgei el B Y -ge pumanvyondthe yasdulainre; arerkacen|iubar ragpmiavse for symptoms
N t e ignal _ diff.erent See Hohmann .
of SRR G ol Yot PR sefte S50, i SRR B sive tos of
weight (cad@912) by eqipsshiap acfividks of aH9MyteSeMBbY cibinglanorexia, and TNF-a
1990; Pb har et al., 1990; Smth et al., 1990; and _ _

Wa§_|§‘|u|5é‘1a lgc{) caghetin. 109 alspdesraped ehe mediptar af the damage to tissues in
h hant t-h r.ous _proteins a

eBEARDI SIS (L BR800, MO KOUSIGE LR e s

obspryed arc efakitleanus Sibgnaidtings (Fiqudthealp5982NdnRd8itibNFTRE is known to be
. qav H{ﬁt to be _elucidated. It is this intracellular
Ve i"a‘ﬁ i grocgsiof pnfleypatipnanddn any offer discaspe bi ndi ng of

the ligand, i.e., TNF (a or 13), to the receptor, that

i s ['vesdmss brdepeusiently exprsasasn censpiots, dfie phe aod SPAJENEERs, which

i 8961825, LRSS, ARl i IRSTHRE o it
effeaboul-Tint i Tned teyt ectlads RiveegtuclraNDissinti 0§ ira6&lUl& domains
suggés%gllgetgatstgeyf s?irghal 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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5 this effect is triggered mainly by the p55 TNF-R

Ant i bodi es agai nst the extracellular domain (ligand

bi ndi ng dormai n) of the p55 TNF-R can t hensel ves

trigger the cytocidal effect (see EP 412486) which

correlates with the effectivity of receptor

cross-linking by the antibodies, believed to be the

first step in the generation®of the intracellular

signaling process. Further, nutational studies

(Brakebusch et al., 1992; Tartaglia et al., 1993) have

shown that the 10 bi ol ogical function of the p55 TNF-R
occtgpend rdst oahd,Sid N | g

Accord?%gﬁggpf &H&%%égéxiggégité% ? gﬁﬁt%e f%?gﬁg?%%pmrthm s
resm}msubh:t fcaobd coherenseingmalof tige basagtiengf teactione that ytltmitdbd result in the
obs V‘i of TNE oc&grm a consequence of the

SYEOERYT69! e nore intracellular domains of

t he $55 TNF- R. Moreover, TNF (a and 13) occurs as
honft FaeAEls the ahaycsendigrsd c¥egdyedircisef tlédnctsbc‘?lﬁoﬁﬁ%ed so far,

this! é?fef:taig%lnuékéﬁrmﬁh@ngj the %Jy fLRe Aﬂl%%og &gﬁ%nﬁ}/th\%yﬁtrg%ell%ﬁlr domain

[Tty t o cross e rece
(ligand ®odilng Slpmiaird of thegds d" Nlé Reqhahicragdice ¢iigedOthe cy*{éiaataheﬂfect (see EP

er. of the TNF/ erfam |y of receptors is the
‘“2@@) W@tcg‘p%?e aW(SF)A\éhIGF Fheetivifast é?@Btobééﬁgélaﬂnédb)t e antibodies,
beliEfR ANtd ﬁ@rﬁrst%ﬂﬁﬁlﬂl the %Eﬁ@%rﬁé%@'lﬁra%éMl ﬁﬁgdhng Jprocess. Further,

various tissues and sharing honblogy Wwth a nu
muiggphal ssimdiesc Brekecbaptioes al. n¢PAi TaytaglidNE: Rl AnSO NGV, shbha that the

oA A P DS kb LT oL BB 882 e donain.

Acd@?(ﬂﬁ$15/\4?h§se$e“éﬁtsﬁége@fedeiHitQh@%hhth% Jf 1‘1:1&5(! ﬁulai— s%nalmg leading to the
durlng mat ur ati on of I at es

Cyt@gf@ét@f&% ofeBNF ofcufs caela s:onmogmezohgle asslotmanm |cg’enm or more

has ,al so been f rrutatl e FAS-R
skl B s 2800 o TR b or VT e BEpcras e homotrmer,
andrik 66cH, Rad bdeg S5k RS td ﬁl@u&ﬁlf‘ﬂﬁ'ﬁcﬁl‘ﬁa‘?'smlﬁ% Hh 88338 TNF-R by way of
systemi c |upus erythematosus (SLE) “(Watanabe-Fukunaga

its @ghtmto bindgoayd topmesstingghelreceptor imeleFalSs, Re 2 5awp perap®r figgregation.
be a cell-surface associated nol ecul e carried by,
armhlyﬁheromhmﬂasr okithd diINFTNEEH kspeffamilycytt edcoptors & the FAS receptor

(e ASERT SRR B P! her PR SSSS Btip dofd- o ot i Agexpressed in

varidRo Ris Qs Can@eiHanﬂg%hlo@cg%)I b.@th':ﬁsnu%b‘é@ oFYdeNGufald Seceptors including
Furt her, nonocl onal i bodi es have been prepared

TNWa@ncaN@}FsBecThq EARE nrealgt® celhdseh o fmcioomaif apopt051s (Itoh et al.,

t caableoflnuc:ln apopt o
1998 AP bR RL ekt B0 et d SIS B SRR £ Bl i during
mathira@psf of rflE‘dceD}z’ GﬂSéReHﬁQﬁtdégtHéU'Zﬁé“ptEﬁf?‘ featd tgh Tetceﬂ% -recognizing
5 A nunber of approaches have been nmade by the

selfgﬁﬁgq):r&samlg hass @lsof benefpanp| that mutations in the FAS-R gene (Ipr) 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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Eur opean Application Nos. EP 186833, EP 308378, EP

398327 and EP 412486) to regulate the del eterious

effects of TNF by inhibiting the binding of TNF to its

receptors using anti-TNF antibodies or by using

sol ubl e TNF receptors to conpete with the binding of

TNF to the cell surface-bound TNF-Rs. Further, on the

basis that TNF-binding to it% receptors is 10 required

for the TNF-induced cellul ar effects, approaches by

applicants (see for exanple EP 568925) have been nade

to nodul ate the TNF effect by nodulating the activity

f B | E r t d
e e i e L oppic CtD B, BOSRI ARl ahd Furher,
morddierias amtierdéayhave eew @separedothae rargleeidicl fos BAe¢R, these monoclonal

in ct el r wth the receptor 15 jtself or, wit . )
amlb?ﬁals% ‘HPE ﬁ%ig& Hfandlusing BRAPIGRC Gt feathm Gells spryRg Fr“&@ including
mox@@@il@@réﬁ%rh@@ of _hHIE engoﬁg@mu%hanAg R dNEr 42 19@13 EP
5, there is describ e construction and
cha Z 55 T
T L TP TN R 9 o,

Eurbpﬁtajha@milicuﬁcaf Ndo et ng683f, EPGB(}3558 TEYF348327 rintl TEPSMIM)%) to regulate
?IOHS within the above domains of the %N TNF- R
the \/9@ cderiqve riffectsedt d8Fhay nghibdtientheabinginet tle TRENE g nicagptors using

iC : [ I

antl?flj\ll\gaﬁtﬂ%gh{sﬁ)g %258155 a{).lhelﬁ}te "I;ITIE g%:lgb@% atg Qgﬁ%ef‘t% lmth t\'ng ﬁﬂﬂmg of TNF to

the icall rsarfedc-hdvad BYEHRAl | gthshi ehthal lﬁasfi&hﬁl YNF &ﬁmﬂmg t0 lits receptors is
effect on the cells. Further, th

t.he b erﬁgg.rgg
reqyige rngead seliiansdfects appiprebat Rr aPRlsans dpest ¢ Sxample EP
568@‘95’) hﬂ%nﬁéefnymgﬁeoh?' ujat® SRS HEGS éct ghﬁ{odtlﬁﬁhmtﬁe activity of the
whi'ch are capable of binding to t rrous regions in
TNF{ks. above dommins of the TNF-R mhlch prot eins,
pepti des and other factors nmay be involved in 25

r egiuictty, rEP o68903dtdlatd g at hethadt éfvinbyulafind BRndNEraidduétion and/or
nunber__of approaches for isolating and clonln t he
clegyrge WeljubReadhearhyripiidesuorhes mslesiiles maydniseast eighes withghe receptor

1tseﬁo&SM1HCéffng)r ?B{B%SQ%EEQ ég\g Sfﬁ) tRe r@c,rreg{op e‘i%]BE qg&cﬁ}lét% the normal

t hese proteins an

funq:Irce]p afathieoriNH-Rant IIbOEPE§68@b f thegiment &estifilexde alie Wonsthuction and
interact wiith the TNF-R or with the above protei ns and

ChaCiSrizen of RAFIORT RN Pousl Nedisokavige MHIEIPNEIR thyr gxiracellular,
trarRhS bRk, £1ﬂrﬁ1 adelulaP d?ﬁ%‘%g%f tlﬁ%ﬁ% F-EEPly gesggm%’c%'g&% within the

not specify the actual protei pept i
abolé ddmaims tof d‘xel pitSrASEIR \Meaarldelmﬂlmm teingbeskdreial MFthRSunctioning of the

BTN N1, SR T
intrideOtRir %gﬁ[l%&%lbﬂ%l%bﬁh r&uRd if and Q)%sér{)écf aegl-Ligd@ron the cells.

domai ns of
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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Simlarly, in EP 568925 there is no disclosure of
proteins or peptides capable of binding the
intracel lular domain of FASSR Wile it is known that
the tunor necrosis factor (TNF) receptors, and the 10
structurally-rel ated receptor FAS-R trigger in cells,
upon stinul ation by | eukocyte-produced |igands,
destructive activities that $ead to their own demi se,
the mechanisns of this triggering are still little
understood. Mutational studies indicate that in FAS-R
and the p55 TNF receptor (p55-R) signaling for
vecj(t:%%? EI ]?r:gtfléq.t{ogv Yegg g}o?%bg%@ghgsgsnﬁor t[]hel]gg@aratlon of antibodies
or fFadrhad {h%re%? u%lich’ m§e9§:t3 with! @B TAMIIRNGOR R he LRI proldi®Sand peptides
regi ons (the deat h domai ns') have sequence
thagbim Ivancvttsyegltﬁhseof'thleﬁrlﬁ -Rlomailss sctdbritbim BP $98S2R Hodvever, EP 568925

55-R t to f te. Th | .

o] R RS Py OB PR e o T G Ege Ty U domns of

the TNIRE e’g@gaws FIVE-R 7 ok bEOR d@&:r%b glﬁ@%éa&gm(os%rﬁoﬁﬁrﬁkh to isolate
al . Vvall ach" et al., 199 Bol di n et

andlgigst)fy bl paviels gt depyddsswieh rberufem the inxpeuler damein of TNF-Rs.

SIH%]%S ydm ]'519 é%%&%lggt?x%!gglgp %ﬁq_sﬁ df(ﬂrﬁtcgje S%E%g%tdé:%l ?%%u Cgigbmdmg the
intatdletdr domaRd df eaRrh i nduction by the TNF receptors and
FAS-R occurs via a series of protein-protein

| ntanaet (ORS knbRAdkRg tfhEO{HnlldrgﬂQ&o&?Cs%PfQ hneldagtobd and the
the eventual activation of enzymatic ef

StTLfCU-ﬁ@H}{ wiged wiebpshr FAStR}érlgg@ enstlgivpsn stlmau]@tledl by ilelkopeyie-produced

lig an s,talee %r{&t %té\ﬁf Ott%fitgipgi SICIIP 8'@%% gn?geélq%gﬁ;fglgwms of this triggering
aretsﬁll merd lﬁld-éNE)o@r Mﬁl@tld:rﬁﬁsﬁdﬂeé grRNG < MAEE PIASSR aAd ¥eH55 TNF receptor
receptors, the resulting 25 interactions of their

(PSSR r agaling |far cxiotaicks IIQ\Bﬂ‘eﬂ(élbum hegonsawithin1thgip jintracellular domains

R b0y T api - 0Po3 BB R G o g resions e

'‘dedth d@ﬁiafnsa}Sﬁoe isédi@née ﬁlaﬁiaﬁt}n The Aeath dARAAY of WAh FAS-R and p55-R
i nduced bi nding of two cytoplasm c proteins (which can

teng |t selhiappciaiey ldgirhsedtasardation mmrméwem@@at@s that receptor aggregation

o gLl 5y SRR T, LGB0 {0gE o o, 155

BoKirsehkie| 1%15),ahnd, atlRi3h)1cadnd OTR&BPter:xpﬁﬁm& (cHB ueeilt &l triggering of
1995; FB%EEt al ., 1996) Three proteins that bind to
liggrhandenepdet Figaplate @@Hﬂew At @ 1BNS R and 5 p55-R at the
“death domain' region involved in cell-death induction
by biié tlereistaniarippresdgtifecirerel death sodiciion dry b TNF receptors and

FASSTRLRG0UT" PR P okl AUSRERIEONS YA 9138, s s
bintling ty elas tventvad Aybratioh SC LAY dIFcote duictionnehiel 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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these is the protein, MORT-1 (Boldin et al. 1995b),

al so known as FADD (Chi nnaiyan et al., 1995) that

bi nds specifically to FASSR The second one, TRADD

(see also Hsu et al., 1995, 10 1996), binds to p55-R

and the third, RIP (see also Stanger et al., 1995),

bi nds to both FAS-R and p55-R Besides their binding

to FAS-R and p55-R, these prgoteins are al so capabl e of

bi nding to each other, which provides for a functiona

"cross-tal k" between FAS-R and p55-R These bindings

occur through a conserved sequence notif, the "death

domai n nodul e conmon to the receptors and t hei r
(Bohdis stlatl@859r endeindscedhinding pﬁmcecytapltamgwtms {¥kich can also bind

to e\églagtﬁwlﬁeo&selrg:/ orr%i%ttr%sé I}l[ﬁlr %HWBT ; gl{,@ggmglt IQAEFJS' % FAS-R (Boldin

et ab] MEiSBIChiak@garpétace1 B3l Kishkaret §1t 11995 PdridOTR QDD B 55-R (Hsu et al.,
recept or esting that MORT-1 participates in the

1995k Fish 8t ol SanTeoDrammEs fa piialol he I ISHTUILr G n MEFASR and

pSSCleri ﬁ‘lendgeﬁl){ doma Y ?Qﬁc?n ERI%)‘ner el? @glﬁﬁéaﬁ}g lsn%‘iél%tﬁ:cfn?‘ﬁ%/thte 6ecept0rs through

enzynati c ac IVIt ore,

hetérbiaggeriatior| of hdﬁﬁtd@od@&ﬁgmﬂi an@efhat dnddpedendyaire also capable of
intrinsic aCtIVIHé of MORT-1 itself, but rather,
triggenins,eali dentlotreppidepifiedobndhe peast evorhzbrd ﬁ@ﬁerbﬁl&]amcedure One of

the%%?h&%prﬂ{éﬂl ?‘E@Rffulr ]ib%m%?%%b@%@%% § gﬂﬁlﬁ fhinnaiyan et al.,

casca ul ar expressi on an S

1995a diat hopdt bﬁclﬁdaﬁymm HaAIS-PafMhe efconb e)nHDTIEADl[E(sbaslscbéBn et al., 1995,
i nduction by FAS.A

195 PRaNS 10 55T o e o i 2158 Sneere pln,nlaqs%rplrgs to both FAS-R
anda;!)JS’—ngl?é}des 'tl‘ﬂgf Bﬁltdlr@gtot has. Rt. Eﬁc? phk. ertlf@é@?)'l'ot{: ?19 'afg‘al]go capable of

transmts the signali'ng for t cyt oc
bindiog Horeckpitioars whinvho pgmq:a:s dbeianfuypcodmel fciost-elldt betorsn FAS-R and

P58 T S s e By SennERd sy oL <R e Gomain module’

conh&t € B MeERlord. anRlFeiRRoiBRRDBRARAI FrReRBok NEIRIUER S the yeast
of protein-protein 7 interactions, The three proteins

twoMDRTId) testRYIPRARd viERADDVI 0 émabSpwvtatnhouShethBBSFR andnammalian cells,

i ey Bk RBot ST a8 SR E% o S PP, Ripekifiel teh, MORT-1

parRhF 2t8§16h T}E&A@L&ﬁthﬁl Evel@abn FAGORI fisnaBh 80 BIEIHF-RSE&RS IRt Qontain any
though MORT-1 differs in this respect in that its

Seqa@h‘»ﬁ Hn@&n@arﬁcwégc @&en@émeftma@wdy,aar@) therefierehiss abiMORT wigger cell

deaa‘r(gooe? Sgﬁ%% g\g(}]gé % I%{]Stf\?{)%lél é% IQ? I\E(ﬁ?ﬁ% @Tgﬁégtﬁar 3.9[1\’311011 of

sonicRARR pbbirdd'l(gftﬁﬁdiimd/BiQRTﬂ anli Bet etier dhwigtr¥am it tHeGdling cascade.
eemthat the interaction between the three proteins

Cel xpresppp ol WO RADDN fats darkingobe tNatmipal parbpt hpanolecule has been
sho%e{o%lla (J\”szU %Mt Nn@cibi 'F‘A%ft?agﬁ%ﬂ ﬁence ocgrb%'s'}E‘QHsu et al., 1996;

nmedi at e roteln
Chinnaiyan et al., 1996), mdlcannc 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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the interaction between these three intracellul ar
proteins will result in nodul ation of the 10 effects
caused by this interaction. For exanple, inhibition of
TRADD bi nding to MORT-1 nmay nodul ate the FAS-R-p55
TNF-R interaction. Likewse, inhibition of RIP in
addition to the above inhibition of TRADD binding to
MORT-1 may further nodul ate FAS-R-p55 TNF-R

interacti on. Mnocl onal antibodi es raised agai nst the
“deat h domain' of p55-R, specifically against 15 the
bi ndi ng si te of sites of TRADD and RIP can al so be

R b AhCE RO L o FRc RARD e HeiEdhe PSR and
FASR- ﬁr&@ﬂulﬁg’éoﬁamk by MaSHRERE JFeGENEdath BGENnS RURd:d HBhe receptors,

besi des the above noted cel P cytotoxicity activities
andrior pwbRIAt ingnTRABTR dfeimédaitatiedainy atsheselfassamirge, (although MORT-1

S TP B0l in SRy OTARAES Miros E ARt A, Fupther, MORT-1 and

TRAD&inddiffeRABEIY REERE N %@BS@RCAHH REb il %aB8 other. Moreover, both
gotel ns are also involved in the m)dul ation of the

BTrI\ua!lsi BRAIHR Mng| etectivaly alos BIR.pprondinglyt dit Whil&kBjeem that the

0 S BlSRY RE R0 BloBSl ) YRS b R o o e
overan )tnd}dﬁlﬁﬂd)ﬁ -ofaRél i Pk TRRSi R g TBERABS 8y AREE Drotefm@r Interference of
exanple, it has been found that TNF-a can actually

Thf‘stﬂ“’rfmtmﬂeb%wwwéhEiS@ﬁhr@ﬁ INFaq(Bulan@rotclhmsmTINEsw i modulation of the

eff&ratp a s.%d %fy ijh[él ff'l? I xtglﬁnan%rk%%ia Of 1tOH acffl %ﬁ? E@d%@e’to MORT-1

maqehbaﬂagammmsde@w maqhtemubry Lua@wl@d: NEhiBRIMA of RIP in addition to
expression via NF-KB (see Beg and Bal ti nore, 1996;

thev\glp@/eelt gp‘uon 269EANEN bisdingetop MR B1. maj_gﬁggﬁer modulate FAS-R-p55

flar g effect 8 for FAS-R has al so been reported
Esee reference to this effect as stated i n above Van

Ant wer . ..woul d therefore_.a ar that .

£ he Bl Bh lioaurs Bka agtipdie Speb fodit o PO ARG ol tally agains
thealflAdiag slte §0EWs \VRITRAIOD Sl IRYR ah QD tRfus¥@ld PHbid HRRSveR! binding of

cells with TNF-a and/or the FAS-R 1ligand, the

thege profakeangduhentraisomotiblatien pithe atéracticadpentinA DR andipsh-R.
intracellular pathway is 5 stinulated to a greater
ext &ritas alsheeandy lbeadfougd timt bedidesdrattoveusual dejl dyyotoxicity activities

o OB e R Rk GEhbs SUEL VP i i

FAISON EH50R SMITAVE: | atﬁmjre Gerpt r |
posgflmbl oat hiay by VR e hwréeéy el‘;/llgﬁf{) fa?lth hl{?el _‘%arﬁfﬂjoe? BE1hese receptors

an¢ EedpiBding DetEins ace kisatieyolrdKB tbcs e@dMatibmiofi thet actaihty of the nuclear
tra]ﬂ'%%%h&{] qa&yfewfal(é ou%a:hel ev%g d{fﬂﬁ iStor Of el sel}rwvar or viability, being

and Co- oW
responsible for the control of expression of many immune- and inflammatory- response genes.

For example, 1t 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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10 Israel Patent Application Nos. IL 117800 and IL
119133). Briefly, it arises that several nenbers of
the TNF/ NG- receptor famly are capable of activating
NF- KB t hrough a common adaptor protein, TRAF2. A
new y el ucidated protein kinase called NIK (see above
Malinin et al., 1997 and IL 117800 and IL 119133) is
capabl e of binding to TRAF2 @and of stinulating NF KB
activity. In fact, it was shown (see aforesaid Malinin
et al. and IL 15 applications) that expression in
cells of kinase-deficient NIK nutants results in the

celI's being incapable of having stinulation of NF-KB
foriFASR hey #ae beandepertrsuseanmsfanence amthiatfsst knstathé ircaidve Van Antwerp

et JP?Y@Q:@ lﬁw@u&%@;ﬁ?orig%g&gatr itsll%g é}%fr? %Iﬁ_stﬁg_c% Eit% hta%{l?b%lhe-[%lgén cell death

via ertne Yy
andTEADRrviRhIPaadstiMiRdtich (M s Ay eesadarl ofyifr DNBLdNSnd/frathe FAS-R
. bind these p55-R and/or FAS-R receptors). Al of the )
ligand c g udiirgatp mmiormeghRstippltimn dependmei on whigptingacglular pathway is

: [ - T nd;. LN i rectly o - :
sirBEACE A el VR 3 LR GBI P nopy i or e ome
leadhKtoageplasuentd] wismdduh@dres NAecB.nducti on of NF-KB. O

t he above nodul ator proteins involved in the fine

bal mng&wiiRel WRepresalt lintle@drh hahd alss YEMhM &l rufied! QWiflded the possibly

stinulation of FAS-R and/or p55-R, the protein RIP o
patkispely which memleerainl theridOF ANt recaiter. familp acteae SiFariy éree Malinin et

taodl . .and _al so inin et .al. ., 1997 as a :
o 80 o2 B AR PRt R G yosg B b g Pned. co-pending
Israzh@aleqs AipplitQionNMus elLCel T800y4rRl BXi1Gh1Y3)i Bridfly, it arises that several
I ndependent_ _way_and al so bé¢a5500|at|on wth the

megbers hofg gl NS /NPT Meraptar, fassiby Rre FABbOR ahdiciRADR. NG phrough a
t el ' opai:n_.at its N-term,nal
o3P B L0 4 DS UL ot S LSETA M e sove

Matioinemtah] €997t and Tt Ermotain@rIL(lb@MB)rlg):aIyﬂbﬁd‘loﬂ' Eiﬁﬁfhgaﬁdl" RAF2 and of
ereby _jts involvenent in NF-xB induction.

.t : ! .
SUHA'QE%%Eg@,%Héw Ins fachnideves Hepwhéscenalpesstidr Madipiset al. and L
' : j A | P ar o
P FSPHEREER LD, AR ) N0 LGBl ool i
incgadlegd haeing sbmalation b9 8&) kB £ horafag endigenqarmieer et @smin the cell

Ln their entirety by reference. TNF is. also one of the i
ha 6@?%35% lﬁg}wwﬁoofi s BRIV ARG N&dﬁllﬂ“a@crtiﬁns'gﬁ aph@ block in
NFhosindu@ihn! B}VTR@DW,W%' %@W-Il ?{vﬁq%h_a\fé b "?érl ﬁ}?fée?ns that bind these

evol ved to ‘express genes ose proteins regula
p52aBtanddor § ASER trbptoyt)okillneshe ameptbisgssé-R, p75-R, FAS-R and their adaptor

_cytokjne-re ry viral . teins are.thought_to . .
P‘C’%? Sn@@'ﬁe%@n%@ B bil el "o T thao LA which by it
binki@g tabilighe 10K bfRrdestinsduidiatde axarR L 10 @uch a 10

protein is E3-14. 7K'fromthe group C hunman

adenpwler #6868 motlat B prb¥RE Sndol A% InMRLE BaRGLS 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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as a strong antagoni st of TNF-nediated cytolysis. Wth
the aimof isolating nolecular conponents of the TNF
signaling cascade that becone targets for E3-14.7K
upon viral infection, a human E3-14. 7K bi nding protein
was recently isolated by two hybrid screening (FIP-2
for Fourteen-K Interacting Protein, Li. Y. et 15 al.
1998). FIP-2 was found to be%non-toxic on its own; and
to reverse the protective effect of E3-14.7K on
cytotoxicity, induced by over-expression of TNFR-I or
RIP, without binding to either of the two

Rlﬁo%B%g)e}‘nﬁ’%%%%ﬁprﬁeo%?ﬁqglsnpﬂolt eNﬁef&fm%l{{g‘l’llgg éatggrﬁn Ahfermediste domain

wHidhie Bélic@Bd toldiRbRagrigRrLbiQV@iRlihg) SN TRAFE ¥ndBWBORts involvement
RAP-2 and FIP-2 nevertheless is fairly low, as can be

in BEer induetianhécgrrdbgly, deiagn perermatg theehamctedgticsmnd sequences (DNA

3 The ho
an@gmgno a%ﬂiﬁg)? g:fg agensl,e? %Io h n) 1% a %VF% é}:o I%u%ﬁ/ 8%}061&! ntpoa\xltécu&% Stanger et
al 1 1995 Gahieh BietSorpbratddencPiR iLihBi enGidlyBynafekdi@el N Vi rtual
identity of the 30 C-termnal amino acids. It is

not ewer s hysot Bt of BRSEHSandNEVEREY Wﬁét%eﬂldcmbgﬁl%mbf the host

domai n, the putative Leucine Zipper notift in Fl
anﬂlﬁrrgleieﬁerys¢ esemyledy. vinRePhde(earbepto éxgressarndd wehd)sm p&btams regulate
subst.i sim | r segyence med HYPL

o EH b HOBher 374 e BB S R PT R Lo SBabaueht o promots

peﬁh&hc&a@ﬂ)ﬁ@rﬁruts Quiften ahd hSih@AN hoAOORE 88 1Rf be?ﬁ&naleﬁ@%amples of such a
recently submtted in GenBank under the 10Ot

proteipig Ehd 7R fremehagrdupdC proae adenomyimles (bé):c%@smﬁ and 5 which acts
4. ubl i cati on descri bi ng
asQ#ﬁQF ?@8%%t%?h¥ HK%EE?{QﬂaH3? yet been published . A

recen ubl.i cati on b ka S. et al 1998) ,. :
r op i PE I eE PTG B G EOTPORGRY b URARND BN gascade that
bectig: mgetsnﬁ)rw R llﬂ%mlﬁafl OhteMier<B lg:r%'gaﬁl ?3 al. 7K bmdmg protein was

Modul ator) was 5 identified in a se or the
recapflelselried byHao hyégdulsateaun@ &1Rex ifweltduomenk Iﬂ\iFerMBlng Protem LiY. et
C II ul ar wvari.ant of

I | at
o1 39907 L6812 Mas o RS Frenitonbal e Inge o Ra eTepis i protestive effect

of Henarknat edobk 1@he&a§yy\r&%§ v Ll ort et %ﬁ&h t bindi
NF- KB - acte):dvat :C;]tghsnt il ( LPS, %ﬁ“ﬁmm ITor NF) | out binding

to gjer of H@dwiotaé)og@ﬁwh@n@omtmrﬁlatz ons foasdao rhese IStvchfhomolovy to
R}’Hhi,s[htpgl%?qu Uk ﬁ-fe rese Veenc qlgggggre? ﬂf\l gv%?ﬁm( DILFP }tg%itéveen RAP-2

was recovered. Based

ands BIME2 t mexl&ﬁhabﬁeﬂtfaifrryolm Bs nglll Ih& .sedrSfrBAS the ?105511 &liBh@bnt of the two
nol ecul ar wei ght. 1KC_B- ki nase conpl ex, an i's

amin0q aad t AUFIGES i(Figureo pival Iomomplpgyi havesveNEEPBEN more significant in
sped AP0 GoABIAEIARE @l RGTsYor il SHRELSS m‘ﬂ"mmatmg 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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| KKp. |srael patent specification No. 120485 di scl oses
a Rl P-associated protein, terned RAP, which
specifically binds to RIP and inhibits NF KB
i nduction. 15 Israel patent specificaion No. 123758
and this application relate to another RIP-associ ated
protein termed RAP-2, which has the sanme or simlar
activities. RAP-2 according {p the invention is also
call ed 303 or RAP-303 or RAT=303. For consistency's
sake, it wll be called RAP-2 herein. 20 Sunmmary of
the Invention It is an object of the invention to
provi de a novel protein RAP-2, including al

title SbfimimgEn iaadotigg, prbteagnBNPE" ofacassioy atimbes ATdpeLf), However, a

abl e of. .bi ndi fo t e Rl P. roteln after
P“tﬁﬁg ‘?esﬂéb‘%g‘ 'fng‘i{‘ ypted 'E%rb’sﬁclf‘?eﬁ@h@ﬂ%?‘%gt ly or

|nd|rectly with the |ntracellular nmedi at or s
i nfﬁaﬁ%ﬁ%&t.wlwwm by i asRakp Y- t%Hfée(H99§bdﬁwﬁ%ﬁ@hld§%“ﬁ°a“°n of a

muﬂﬁé RIBtPa@ ﬂm%Al% RTﬁé nﬂf?qlﬁt %ﬁ{oﬁ?gglr% E% %F ﬁ%ﬂhﬂr Modulator) was

at or pro el ns suc exa
1deﬁiﬁ@dﬂ[}n alstarvi\@bt, thB/khyﬂfmoﬁbumsdhaDtrd’geﬂm the hetivioioelof NF K‘_B signaling. A

ins of the nt i nventjon by bindin
fla Céhi?'ﬁl‘er@fﬂa% @aﬁéﬁwi fTaéftff’élé’%Oi”ﬁéd Vb ﬁprgé@ I“{j’is Fharacteﬂzed
der%hgﬁeﬁéd 09, PhEE SRS uhfﬁspmﬁ\%%%m tR& RENG. Q(legfm% ERRUTASS, PMA,

igand to its recepto NF'to its rece
IL- ( p"SISFR)a,ndapfdfoameéuBhgdﬂaac rewpEnEnéetins. Aofa tdseltmfethe:nprocedure a

venti.on ar | ators of the nd . . o
CD#—’%se'ﬁO%lﬂﬁa. b @5@@%@@ R PRS recwqﬁeg Bagedypa ghi §pKpfhds protein is
sai®fo b UtREA G QR\M—:H? is]) ﬁﬁ'{: of @b glg‘hhﬁ&l@&ﬂ'&r'ﬁm%ﬁﬁﬁ‘@ -Binfe complex, and

interacting directly I ndi rectl | K and as
is regehteRIFE igcfosmalsora Imdtd aﬂﬁrIOaiamhnﬁioainmtxmm@dudecaw interacts with
IKﬁ Il survival pathways involving NF-KB induction,

us the new proteins of the present invention are
nDd latfors of RIP-related inflammtion and cel

sur ¥raFapaisat |SR}?C€§’/°&UEP K §eP485ydigpdgsenfa Ri-assopigied protein, termed
]:]@/q%, d TRADD
RA@??ﬁghg paﬁ% I%%ﬂgﬁg?gﬁdg%ﬂiﬁTﬁg an ceP'nsurviva
elt ?arel d[%i{tg’ﬁ %ﬁg{caioﬁld%ecﬁkﬁ gyl'sm d%ﬂs t%ﬁgpcalﬁlgge9%%tgyi:o another

RIR bmo@mes Priteih maraRtliFAP-TawhRh$@s e shdbasiafisr adtivigea! |
survival processes by way of operating via comopn or
rel Rhed bidofdaghd Whainveheils N6 AREMABYS RRPMMC& RAE-303. For
vari ous above proteins o erate to induce cel
COIW@Malsakeatrfflﬁéaelcyllechl&A p7Eerenbi nds to TRAFZ to which
RI P bi nds, the novel proteins of the invention my
al so be

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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15 nodul ators of RIP-related nedi ation of p75-R

nmedi ated activity. Another object of the invention is

to provide antagonists (e.g., antibodies, peptides,

organi ¢ conmpounds, or even sone isoforns) to the above

novel RAP-2 proteins, isofornms, analogs, fragnents

and derivatives thereof, which nmay be used to inhibit

the signaling process, or, pyore specifically, the

i nflanmation cell-cytotoxicity, or cell-survival

processes, 20 when desired. A further object of the

invention is to use the above novel RAP-2 proteins,

i soforms, anal ogs, fragnments and derivatives thereof
MAH, Bloh4at@l antotbbar tetrevelzaorddi dfitbhnplesqmt dtvehnien by binding to RIP

factors, iC . be i.nvol yved in regul ation.of -
are rt}.éeg%fgfediapélﬁtf pggt?% mgftargg 1’ntr6(fﬁ¥|gfar 5@8#&%@0%? E‘H‘E’ft‘ﬁjg?ﬂ the binding of
the HAT i d4Ad RARs ?elc%t@P, QhATNNE b YRNGE53-RST EnPad dukh 6 new proteins

and/or to isolate and identify other 25 receptors
of the prelant inygstisreamnordutidem of thegrhSith anheASikgmatliateg effect on cells. RIP

. process(es) to which.t novel 12 proteins,..anal ogs,..

s Poomant ST ineRals s DEEFRARIThertty Reolieity {ARGEEHE virecty or

indfredIBtwienNUK @)d 86 uckl BIP adtd¥:0) ¥@dulatbP8f {nfMSdieR ahAio$ cell survival
al so provides RAP-2 binding proteins which are capable

patpvaysmpselvingi Ngrdediduciiong RaP-e hewmgurpiems & thesprigent invention are

rther ject of the invention is.tqQ praovide, .
mob o7 KL R s Tl B P e vige ey of the
FABIR,ip3b e @at thedr b dBRibrdraRthsPAORTD] endRARADD L@ ifuble of inducing
whi ch inhibitors may act to inhibit RIP-associ ated

NFx& pyq cgll isurveal (eithsh direstiycopingdireetbe by dnrfling e KIPvipreby binding to
i - nhan |_.surylival r I ch a -
TRATS: Ghvhieh N BPORCAE S Felps 0 Ve vl By Rl medinors of

celpsweesispocang benes, ofopdtaties vinechmrhén enhéapee iaehdetlular signaling
c\xt ot.oxi Ci té}'ﬁ 10. Moreover, it is an object of the o
Patbpasdnt WA Bt YaB19UE Gbove PItna pesrae e prduspall fyvdyal. Similarly, as

p7 R dshb Oltf@jdf%to %ﬁg&q{ﬁ%iﬁ{&d t%@?ﬁﬁoh@ﬁ@%@tiﬁv&ﬁgn may also be

derivatives ereof as anti ge e pr eparation
modflajord of HIBralated middoatiomfeob doalediartiabodiyes t her et o.
The antibodies, in turn, may be used, for exanple,

f or Ahdrerpolijédt icfahd aivedfiod RetoNBVIIE GnBigbSistsI @MB., antibodies, peptides,
different sources, such as «cell extracts or

OTgRRISFEFIBPHALY. BFYeN $atess IsofBmELita Herabore novHddaP-2 proteins, isoforms,
ana?(%%,' ?l?%jg@r?ts M g’&a{‘égiggs Eh%rreoq,l %%?cglé%ltag tgeg%lgegisngc? iR the signaling

ntifyrn ofders rela
profesacen, anirhigpaefficatly] thk dnflahihegd:s cdipeftatorditbyort b&l-survival processes,

when desired.

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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p55-R, FAS-R or other related receptors. A further
object of the invention is to provide pharnmaceutica
conpositions conprising the above novel RAP-2
proteins, isoforns, or anal ogs, fragnents or
derivatives 20 thereof, as well as pharnmaceutica
conpositions conprising the above noted anti bodi es or
ot her antagoni sts. In accordance with the present
i nvention, a novel protein -2 has been i sol at ed.
RAP-2 is capable of binding to, or interacting wth,
RI P, and hence is a nodul ator or nediator of RP
intracellular activity. RIPis involved in the
prot@ek) laadlbgy) fapmerdiagd denvaivet Bindagel hdatanin 2hosd gmaliémdey are also
pathmays e.g. the cell cytotOX|C|ty or cell death
““@5@90|ated pat hway in which RIP 13 has cytotoxic
activity by itself and in association, directly or
|ndTh@oanummﬂmh abmunbeﬂcbﬂLAbﬂhbmdmglmnamatthh are capable of

Ia such as, for exanple, MORT-1,
@ﬁ%%@’ﬁ%a‘é?ﬁ E@%Aﬁj Np55-R and FAS-R with which
RI P can oci ate blnd to.in a direct or indirect
fashi oi fphe quest Ogé‘v&tlﬁ\’%@allhw Pfﬁt”udF/‘fl"Pé'aEﬂf%Wﬂﬁcé‘scé’ﬁtbe introduced

intd @el@l b ol fedthd: Wi QI:?‘@RS’SS 'Pn‘zsrso E%‘ﬁcﬁsmhibnors may
mmt 10

pat hway being the in surV|
actutp alhhlbut RfPasdohiateyl dotivithic belRl::Floma)p Pravesse randalrehca; atlieondesired, to

rectly or indirectl e of. t he presence
entgod o SR Yo tnish Tyt arto R RIP R ripel iV B Sell-survival
prc%@éslzé dnd Heﬂceb@wlﬁﬁﬂ@ﬁfc% Rf erihndi g c%to-&wz whi ch can
bink NNK which, in turn, is directly |nvolved in

act cf?&d\@f' 1Pfs F ogg?tvg}" tﬁp Pés ©in erﬁ]?)ﬁttB Z?Jlse. E—g %dv@ m ntloned novel

anmat 1’on and sur |va

R}d’ajb@txbtanmflsofmtrﬁr act arah s frblg[ﬁBADEhcaﬂdwhﬂva'ﬂﬁEﬁ?zof u$ antlgens for the
inmplicated in NF-KB actjvation_ an

Pre@ﬂ@?‘%‘%ﬁ)‘i? P%Y lﬁ%ﬁl;%ﬁ{or IIQHEGIoRa) 2nSRedRRheresh d lwea%l@o@w in turn, may
be dedb%rr@ca%g&a%recgggu}?ﬁ%' Al F&DD;bett&ﬁsaﬁF 1rk9ffg‘fehh?]0urces such as

DD an via T as we
celTRAFRR smayrandfemddecellijmes.cat ed in the nodul ation of
i nflammation, cell survival activation by these

pr oFeitismoAG Cthiesd nglivodifd Fhidys b2 ubidybatdMgnostic purposes, e.g., for
gjat|or of these pat hways, and |ikew se, the new
idegiafying gisordses priasd e abmsrmq%v@ﬁ@til%waoyf sethdan gtfegs pugsliated by the

pssﬁ_@A@ngkggﬁgggL %gﬁg Qr of these intracellular
en

pat hways isol ated and cloned using the
yeast h rld sequenced and, characte ed "
and%asl(mll%fs?erd}éEJ er eﬁr?%% oW, ORR&\édeaﬁbeagp%cetu 60% Cympositions

cofp@iihy tk@ﬁ@vﬁh@velﬁkﬁf’@l Pdidigs, RSoT6RAsD 0P BEl D& GRigthents or derivatives
speC|f|c Rl P nodulator/nedlator RAP- 2 does not bind
thergpt, 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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TRADD, MORT-1, p55-R p75-R and MACH. Further, it
appears that RAP-2 does not have a 20 characteristic
deat h domain nodule or notif, this being consistent
with the finding that RAP-2 does not induce cell
cytotoxicity on its own. As will be used herein
t hroughout, RIP activity is neant to include its
activity in nodulation/medigtion in the inflamation
and cell death/survival pathways. These activities
are indicated herei nabove and herei nbel ow as wel| as
in all the above-nentioned publications 25 and patent
applications, the full contents of which are
hasi Gideip s GCHY B bharsell Rngyinrassasiasioa e direqly avingiacctiys Wi ez number of

[ Cl.i
ooBESGHINSASRAAE. 2 S!Hy Uk R | ot Reky o e
Glp;ﬁSSl R2and padi-R ) witlh mhtbhngI it @n%ﬁelzﬁdﬂbﬁbmd to ina dlreet or indirect fashion
nodu] ati on/ nedi ation of RIP by RAP-2 incl udi

via sy leal | doRaHe dnaitlimedws present I%Bﬂ%ﬁ%m ghthe a&rmau& BEOigins; another
patgﬂ?%e9§+$ tHRYAAR ﬁ5t1cﬂfa'egl\f\@{r% apom%‘inwﬁkﬁ&% 15%/}9 H’Q?P may have an

Y or in |rect Y, suc
activetei chée, elireagy an 1mdmd:t:tﬂy’3¢>§f \lmlﬁh.lbﬁtlﬁrﬁréﬂedtteabbﬁ kﬂfasalrrlouf or domain

the.a e Loned 5 proteins and possi bly a number _
PrESPT 5 RO SRR S 05 GBIk fink B IFUN2 DR tan bink NIK
whféﬁahhtlf?ﬁ Isctﬁl'écﬂ? YRV 1@%&1%98}{\*&0?@17 RBPyh Hd]ﬁa¥505 central role in

Pinteracts in a direct or Indirec
1nﬂfamg‘mtlom andl' tﬂllssumvanmdrer,qtféeRmb dsd apelse bfimterestein VRAPTRADD and

eSO et e b S
8ur{[1@al%ﬁﬂ\ydyngnﬂ H@ncfel'ﬁlk’ Bﬁﬁ@ﬁch R%%_B’I’ezof%mlﬁé b &SinRdtink With, FAS-R,

-hybri'd screen a novel 2-interacting protein
TRAQ%%@JI phérte &R AP Dhes evedlt @S’ mtlho"ﬁIéAEEOna()oalscIltxmelphcated in the

o S BB e b R B P e R e S ctingly, RIP is o

molluafoher mxdigngest ﬂ%s&@mﬁy§eﬂﬂeﬁﬁévﬁ§e Nt heds RMIOWNL fhe present
the art towards the 5" end, reconstitute a parti al

INvVeRH R Qydariing tof REhis a@ﬂOdﬂ&@om@@imow\wf these higvaseldulat patiosays.
a start codon. 15 Two-hybrid assay of the binding
r ep@it el has boén shiatd aitd @lared @sihe dhet Yyeatt thvbilgbpd ﬂém sequenced and

| but hi bi t | t
PSRt A B ASetr S s e
RIPbeIﬁdm’qur&EB; andRdRe aMeRdiEc MAGH aW Hgﬁmledmﬂarpﬁgxl’a@@oe\ﬂ Kot bind to

as well as to several control proteins (for exanple
TRARM. MARd-6péFiRDy5-R andeldidt. othey ér apipeare Kot Rdet2 thegt not have a

Chap’aicﬂflq sfi8 O%gthc%é)@?qﬁég?%@e l\élécKIHP gr}hsb@egrfmo%gr%lstent LatiLeL N af'f‘ndmg that

, consli
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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20 of NIK s behaviour in yeast. Clone # 10 was shown

to bind RAP-2 within the CGtermnal 200 a.a. of the

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

the binding of RIP, TIP60, NIK and |IKKb. This

sequence, however inaccurate, enabled us to carry out

several rounds of GenBank searches aim ng at

identification of honol ogues;pf clone #10. The only

protein that exhibited a substantial degree of

simlarity to the protein encoded by O one 910 was 25

FA0F12.5 - a hypotetical nolecule fromC El egans, to

whi ch no physiological role is assigned. 15 o .
mogRlateBYeiag Py ofpigﬁmctsntmbymurtmq el @i sprctie dindeng to RIP, this
mo?hl@h’fn@ﬁqeb%héx? 8§ ?ﬁeé@gﬂ:ﬁgg %Ignci}ldm%?agg@%%onf 4!1 étlon %fstﬁe 1nefﬁmmat1on

celt Qe &:ﬁcbad:lﬁﬂﬁewat pehaest muﬁmuvmpﬁsf peblved dtrhaly or indirectly, and as
ubi qui tination machi nery, which is known to be in

SUC@M%@ B8y bheonsidsresastap 1adirgs modplataispdaienaf el the abrve mentioned

I f
prdéé}%f‘%lgdﬁ#ﬁsalgy)\{” nﬁm‘l’;?x‘ QP%&%I% Qﬁ‘%?e 1;1@{;1%& fip Hq‘?{éﬁ%n?eltf%n i} death or

celppadpat bnddo fvﬂﬁc}dﬁg}j’ ditats] on ,wnhbwqitlhtRlP Dﬁﬁﬁn&@Sﬁ& direct or indirect
%bevents an effective branching of the grow ng tree.

faskigfh presunption regarding the function of F40F 12.5
based on the simlarity to the abovenenti oned
ubi dbistinyendion edscedisppess daweroveh B @ rbinding) peseins ridenitified by two

d_whet her th
by ehecliRE Al ¥Eir PREBETAT, P&ﬂ&?‘f’eﬁe%tﬁk}?e{%?%%ij%t ivity

rpro eln pﬁsess

or apevied Mt R T2 Bl iRcs Gt & GRPIRENS. scggen 2 novel
RA'?e@hrﬁé&@&m@h}bl%tbl@ﬁ@ncﬁ&:[ h&¥ah vk Qr %&%ﬁb} H%)ﬁe uhe é&oélgne #10-encoded

catalitic region in either subclasses o
pr%l@pe&egbmdmanmtwoﬁb{é oy BB Prl)t Rl S&qmmMOCFf]IBe SPDNyorobtained was

#10: b) Except from catal tic site
furl, GHBAT Y helpar o A8 PEEPGUI I Gudls TS the 5° end. (o
recd@:'ftlltM@ d paftiaDBpAnAEARHS rERe oF 8% pfrcﬁt@fﬁmfﬁl@{? B@Jbé@r 'ia‘%k?h' BRf)codon.
di splay virtually no sequence simlarity

F4011:3v% h@bﬁa %s‘fﬁk%@@heﬁ&gmﬂb %&%h&r%&ﬁ&%h@#m ge%gzglg& ]Il'%];t: this protein, not

hormol ogy. It thus appears f a spec
onlRItadsi Rl-éinﬁg bpt etlébits alnd ahrethee stongnaftinitpte fI“/R[PE@I dtlote HF0 however

cogyi itk © ByPy HAT kiR, @e%@fﬁﬁﬂ%e\% Bbeong NI a5 well a5 o

sevleﬂlflj bbRE phdtkihy EBe @xéﬁ{blﬂaﬁnﬁﬁgd & &in L% however be excluded that
nmodul ators/ nediators of RIP intrac l ar activit

bindgeigpneay) RARLIQ rragipaheénumcymrramahmi aelisnconmdermg the peculiarities

o RSB TRILS Sl U MR B A gt 20

a.adéfri@elditer,le. b REib Lo Nec@SABGIa8ddclated 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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those related to cytotoxicity and inflanmati on caused

or induced by various stinmuli including those
transmtted via receptors of the TNF/ NGF receptor
famly and possibly others as well. (For a schene of

RIP's involvenent in these intracellular events and
hence RAP-2's 25 involvenent, see Fig. 1 in Malinin
et al., 1997). 16 RAP-2 may al so serve as an inhibitor
of cell cytotoxicity and i nfanmation by virtue of
its being present as part of a conplex of other
proteins, e.g. RIP and proteins bound to RIP, and as
such may affect the cytotoxicity or inflammatory
ef fﬁl‘ﬁérésti‘i’\%lyt i)l 205 RRE fHiRt &1 NiSplef sfine sRPRMR, (FASeR] members of
MACH, Mch and NART- 1), ultimately resulting in an
thej Wil i conemvast fe@mbfi of ulgqeiingiroxied pawsedses. thheen enzygie counterbalance

the%tstg}/cﬂt % gg,n ct Oo:} é%g%@mlg%ho& m%alﬁlergy\y%lf:%ﬂ llgfsoi)wnst r Vem%%arge of the

majoRity afpRitdineandatidh Sveld iAUIPRNTWAGE hbnqumt1igasdsyar@fresponmble for
other proteins, e.g. RIP and other proteins bound to

atRhPsEC el adiaboy scaids ﬁgvtfi:ln prefiestinegriar deaspdation. yHgygn proteases
pre?%rgg glgl Pﬁ%&Xm B dre Jn %tf tHeS oé:row ROl SA&l ¥Ile ﬁt?onqlé%{m{ﬂ% the function

oxI c ac varl ous p el ns

of ZYGPENS badddl bhethé sluﬂﬂ:ir&mt tieyaefvb@etitonell | lyMis®-diredted proteases
an anal ogous fashion RAP-2 nay al so serve as an

howeisr ps LEestigpatde asaﬁgl}?é i) ryebfbegrh Exapined %he\r,he\y dhis particular protein
I
POS?%SIEFW @ﬁ%@?lqﬁﬁ \écg?r%}f ciutltlljrf Rglgzm%l'? Farthehifdird g%ﬂﬁle of points

resen invention
nmbeamhdanh&kﬁN&z@ﬁqu&mkdyencodlng a 15 RIP-associ ated
protein (RAP-2), isoforns, analogs or fragnents

a) Rbadeefwhiciaprbeicodd B dﬁﬂbt‘i\ﬂtet Be Rbf2 @dﬁﬂuﬁ&@%ﬂoﬂhh RYhET subclasses of
nediating the intracellular activity of R sai d

UbiQHE N PERIEASES ae nak eensprved ngjgien i 54%6@ ae1 1) lprsdi 4% i on
of inflammtion and/or cell death and/or cel

b) Exwepi {rafn. théin cgalytic sidsaenzytiee of thesenquiiimdiettedprotease family derived

o oL PR S oS0 4o BBRAT b Gle dav Ly e epgrpplarty while
FAGIOQ. ﬁﬂld(ﬂ&heoﬂmﬁspﬁl}n@&drtéﬁl &%E’eezofﬁfo‘ﬁ{&ég}. (b) DNA
sequences capabl e of hybridization to a sequence of

(@) rumegr aBP&?sr ah&l RABLI ingenheGRRARTP. Qﬂﬁlr%nq)réﬂ@lhc Bnd hence a
encode a biologically active P-2 protein; and (c)

modijateeupdeaicres’ Rilti iottactlelad egamtyr dhe Rad-2a bindsng growinst betheir ability

to gl%ﬁ%%f‘;’)coa%% 1}1(91rect influence on RIP and are this also modulators/mediators 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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sequences defined in (a) and (b) and which encode a
biologically active RAP-2 protein. 17 Another specific
enbodi ment 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 RAP-2
protei n. Anot her enbodi nent of the above DNA sequence
is the sequence encoding thejs RAP-2 protein as
depicted in Fig. 1. Yet another enbodi nent is the DNA
sequence shown in 5 Fig. 2. The present invention
provi des RAP-2 proteins, and analogs fragnments or

derivatives _thereof encoded gg of the above
seqBéhceBaygfalioneryensant nbigitos %Fllpfmteaﬂﬁgy apch flgganation by virtue

o ORI L AR BRI 08 g b o
and @ mhlma:j,eaﬁfm alliﬁiléﬁﬁtoﬁﬁlty 08 mﬂam/rahto@aéﬂﬁamy@f these other protems (e.g.
intragellula peci fic enbodi

5y BRI AL H AR T ST RGO BT BARSRRresY B L Shigiipn of their
CYGE%UCG Rt fér&g ag%&glgmm$¥¥ﬁgnproteln seguence as

rom-t sequences of Fig | and 2 is

sho in FE AnQt her. e n
thew%X§?én%pg?%?%oSgéhasoaggggfgghé% égalﬁoﬁéflva?$&ﬁomcnyand

inflahgfigioh andiiEObp kostheridg e AfiQitpoLs@et prorysNE. ; ORIPaind other proteins
repli cabl e expression vehicles conprisin 15 the

boyote RiRimes ppted eaboup|diding|ia féﬁprﬁe@stmnt \@gﬁh%ﬁﬁeﬁroﬁéﬁné}’ RIP, the
S
e St ine DR R PESkE SRS BBl Bliin®Er to augment
theprioRanyator ¢ efiasd. ceIIs contai ni ng such replicable
expression vehicles; and a nethod for producing the

RAPE & ewiieQtigi dh aﬁﬁlo@ﬂ@'fﬁﬁﬁon fRADERALS Do daké \udt dv @hibitor or an
of the invention by growi ng such transforned host

augredrtey af fareeelbonvivel palswasias nattgdeatione by tértuexqfridE S igHolgement in this
ot S’ protein, analogs, fragnents or 20 derivatives,
PHET ‘cting post-transl ational nodifications of said
protein.as necessarg for obtalnln sai d E{oteln and
e 8

ext PAETTINg s ailtf B85 sEYETHIB: é?rﬂ‘” &hal o f PRy RS gneoding 2
Rlp-rass‘é&rale‘d%;rbt\é S(IRPIF OMidoifints UAﬁa[—Hg‘é‘ omhr‘ﬂgﬂlt@fthé@f dcapable of binding to

transf or ned s of fromcell “extradts of sa
RIF pad sfagiptatidg oc ehdddatinfhbe afiowvel hdaf dativity of RABr @mi miteagelbdar activity

of rotein. | .
v g S Sp e e i odhe Fravdie con e o mgivat
ant | bodi.es or active derlvatlves 25 or fragnents
t he:‘réB?m% e ith ReFt IVRRligRapoyidps ALl 4 SCHRCHRysirom the group
coddikgpept s and derivatives thereof, of the invention.

(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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18 By yet another aspect of the invention, there are
provi ded various uses of the above DNA sequences or
the proteins which they encode, according to the

i nvention, which uses include anongst others : (i) A
met hod for the nodul ati on of the intracellul ar

i nflammation, cell death and/or 5 cell survival

pat hways nodul ated or nedi atgd by the protein RIP,
conprising treating said celts with one or nore RZAP-2
proteins, isoforns, analogs, fragnents or derivatives
thereof, capable of binding to RIP wherein said
treatlng of said cells conprises introducing into said
cel Asotheri wedfie eovbodiprant pf teaibnsg DN faspuaece efrihe Ugsntlon is a DNA

ment s _.or s thereof i sul t
scoplsROTRAR R Bl of Rl ol B netrome enettidy o O ot sl Shgpe RAP-2
protdi. OAS@Rh&H &fbddimentDNAIREEIRE q:@N;kos&lﬁle&rél {30th8 e§ucRABE effoding the

more proteins, isoforns, analogs, fragnents or

RAGe} protain esedeniticd eFigok.ny efanothersembetbmentie gtedPN daseyanag shown in
sald sequence, said vector being capable of effecting
gthe insertion of said sequence into said ceIIs in a
y~t hat Sﬁld sequence i xpressed in s

(i Jheppfﬁ%ﬁn B PO PR RS PEREIES 2pfhanging %ﬁﬁ%ﬁ?%ﬂf derivatives

thefeBt len&lRiRl hhyaREY OF 1€ |abox%u§e\61h¥r§:|es o@athg\éﬁ’ye%tlﬂﬁdkfﬁﬁ %‘f’ot@ﬁs analogs,
|'igands of ‘the TNF famly by effect on cells via

fragragrito anddetivgdivs el pap@bleu of, bladmgrtdl R &od (mgd%mg@ledlatmg its
biof e B e | ERUL PR e Singaf SRV ré%ila@ﬂ%‘“ "

anal ogs fra nts or .derivatives thereof, in a {n
ou DARrRufE SROPATIAE ST ﬁheu%\ien fieR 1sode & oA prejein, analog?, flhgments and

derh@ﬂ{ré%C{H&b@Q T*thRQ\PSQ' f’ot& cﬁ.}gﬁc e GO 1B {uences of Fig.
sald Gl protein, |so anal ogs, fragnents or
| agdrl vashores in Fig. hb Amtheroémbnchmlematsl gy sofaym of drer RiARe?2 protein,
sai d vector. being capable of effecting

i d se nce,
amﬁ%é q?% %ﬁ“%?v§%Vﬁt@%ﬁﬁénce 20 into said cells in

that, said sequence is _expressed in said cells.
( i MSORT%Q%BY s prasept ill)ver&m\/%e\méweblﬁ expfegsien ¥t pycomprising

theojbo§@'}ﬁ\lﬁeme§e !r kaé(blé &r{ '\Qfﬂclgg beﬁlg &éﬁ@hlo‘cf B@l&oheﬁaressed in

reconbi nant an| of co e steps
suiable:eukar) oo msprmlha:dybncghcast rt:eldxp Wenffamﬁedmukm;low iof peokaryotic host cells

vector carrying a sequence encoding a viral sur
CONIRIBIG; $ic |1‘|65]éfr?g’je ERRIESSIN ¥elpelBt: eansk 2 pMAAPA ofoF dmgﬁucmg the RAP-2

pro%‘?lgcdrfdnﬁlo%@i*ra 6L A2k §SE Bt ang QF ifPerilE RYULLAGSR Qlch@ransformed

-carrying ce a second Sequehce
host welbhimigr aonctmmtsesuntahleIfexcﬂned:xf)n’eesmnRAPszﬁd pratiel malegsd fragments or
deriv%gfn%t %Effecgrqg | }90%‘[ trar];srlﬁ%gglntn?od?fn éjatlgrelsr Io\%agelug eprote?n 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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thereof, that when expressed in said cells is capable
of nodul ati ng/ nedi ating the intracellul ar

i nfl anmation, cell death and/or cell survival

pat hways; and (b) infecting said cells with said
vector of (a). (iv) A nethod for nodul ating the

i nflammation, cell death and/or cell survival 5

pat hways nedi ated by the |igands of the TNF famly
effect on cells via the action of the RIP protein
conprising treating said cells with anti bodi es or
active fragnents or derivatives thereof, according to
the invention, said treating being by application of a
sui Balleeanwberpopédtiadrihe oneatian, tigrs aiedpranidedodiies, uses of the above

D%%%aﬁ&%a&%‘éﬁﬁ%&fqt%&g? ?’bﬁ} te%%%{? her eoc%n%?% al ﬁl\fﬁ%ﬁmn Wwhich uses

incxRAsRA QR e extracel | ul ar surface said 10
conposition is formulated for extracellul ar

appl; ?%aﬁl'e%d fap evﬂgaulﬁﬁérpo%%) 1atr9creﬂhﬁ'r el fation, cell dedath and/or

ent | y intracellular, sard nposition Is formula
celf survivat pahwhjmhmdulamplomatdmad b@\/t)qe Aratein i, ﬁ:cmlnpnsmg treating said

ating the flLammation,_ cell death and/or cel] .
el W\Lf]il 8¢ of Hmmé& 52 pEdiF eS0Ty, r?@ahogﬁafﬁ%ggleafs Prperiypjeves thereof,

caﬁa@ﬁ@ dbigdihe & ROV whetdinS sd ?reﬁth% %‘: lfgfco}rﬁ)?is@ iRtroducing into said

protein cohprising treating s
cell sagiomeadrentrie geots mgusmivan e roeldgs g“re@meatstorsknsamas thereof in a form
ot ei

Suiiﬂg&ﬁﬂifﬁrag?“ hentagisir ﬁergéfatpgI%W%é\gsﬁaﬁ’f?ta&ﬂd&é“s a DNA sequence

enGRHIQARERYr Neore PRABKE Mfor%lsoml&g& Fragmﬁ%%pble@eﬂvaﬁve@fm the form of
t he "RAP- 2 protein. (vi) A as in (i1) above for

a syitadi vmgnrtcalrmmocseudlssq@mcﬂsaxdwnttec baug cagable dreffottingrthe insertion of
i seased

t t
Salré R ey st %?qcugﬂs:ser{#%ar'ey%%i?é%%ls
E Cog%qngcﬁf plogg{aag]ggfgg %xggéggg?cle r fathbelmla%r cgll survival
patll'll)vyys! ﬂtﬂ,ﬁﬁ@eﬁ%gqgégnd? H{ {h@cﬁ\llf ELSR! g;lljeﬁéct rfGent Q[a HALER R the RIP

ot her dis s and a sequence encoding a
prqcb¢101 acordse edi)edbof-e onhdﬁﬁﬁ-sﬂldpr&mtleg of ceadongsises introducing into said

o I 3 e P G 0 P
suitb &S Bfrac&ldlar ifr6ARABA Sor n%odﬁlcfnghﬁ‘tg sl &Ill§ gIONX 's&lufeﬁ&' encoding

action of the RIP protein; and (b) 1 nfecting sa
said lfﬁimm@rn B gofaifrecaretbes slrdgments wtdeeratitics emgedonef § sultable vector

cof}ibf s8oCuen aish st beine “eatyp R P IRG S B ed seavence
into said cells in 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

by ligands of the TNF famly effect on cells via the

action of the RIP protein conprising 5 applying the

ri bozyme procedure in which a vector encoding a

ri bozyme sequence capable of interacting with a

cel lul ar nRNA sequence encoding a RAP-2 protein

according to the invention, is introduced into said

cells in a formthat pernitsgfxpression of said

ri bozyme sequence in said cetls, and wherein when

said ribozyme sequence is expressed in said cells it

interacts with said cellular nmRNA sequence and cl eaves

said mMRNA sequence resulting in the 10 inhibition of
theeoofirteasitem ofresedddinRAR-2llpisatapilie bfinedildticglediatify thieiiptracellular
: nmet hod se| egcted fromthe above nmet hods according to
n aﬁlémi“r?{}e‘??ili ’%ﬁﬁ‘ RN éFlﬁSU@é{?@P%‘FﬂY—SQaT& otei n encodi ng

sequence conprises at |east one of the RAP-2 isoforns,

analogs,Uﬂﬂgg@wﬁﬁﬁgi%ﬁé“@@ﬁ?@aﬁpv@ﬁfﬁﬁ-any t her eof

according to the invention which are capabl e of )

bi nfivhdh trectiRddP forl Snqdiukeing thetihfiammetion.sodlhatdeatly znddpr cell survival

identifyi roteins, cardi to i nventio :
patpiiidpedafl s feftits oF B Rilh MHpY el gy viitigecton of the RIP
proddiR | dohipgisinBe Y ARS! sl HithdaRHard Wreadtie fidintditsAor derivatives

sequence encoding said RIP protein or is carried by _
theggob gtordiggvisctthe invantiseqeedceeatingolriagc bNArpHcg®Roa! @@ suitable
co il kBbn R R BBy B ebils BEERE PL PR DutEhBlsat o sid cel,
wheeld ehane lkhe fp@ﬂsiﬂthympr;ap@&@ﬁ iegkposdd 6n DRieRGacellular surface, said

i solated, 20 followed by extraction of the said _second
COmpesitian elorpplaied ©btcaireccuise grlirelomranddivhep said fr/li-djmoteins are

.G ' .9 [ P tei . .
eol 0SBl BB e Bl e ) A APt
anal o8, et EUHa0RE P dbiBro L) Arfer col surival
path¥hys DelBind @6 Gohtisnd TR YA 1y bhectaliedls fia thé Xdtion of the RIP
wherein the P-2 protein or any "~ 25 of its isoforns;

projginlcoysrisifig agawrg stideelderithvar oligesuglsotidesshvange encadhg an antisense

sed gt Sk a0t/ oF R *h Binedd ofsFSS wific e Boridyptisonucteotide

seiehdt HRATE chpRble o€ bldckink %S Giprassien af 8@ .RAP-2¢i®8in. Or
derivative is capable of binding directly or

| APl h¥thod D8 iRTBPERNe 'f&vl?&tcih? RuRbs QeI RI R\ ffékted cells or other
phar maceutical conposition tor the nodul ati on of

diseasell aehtmatoroprisinge cel | death and/or cell surviva
pat hways nedi ated by the TNF famly 5 effect on cells
via the @)tiomsobetiryea Re®misioii miokl tvives efécct canfyirmny sequence
ot her nedi ator or inducer

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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on cells as noted above, conprising, as active
i ngredi ent any one of the followng : (1) a RAP-2
protein according to the invention, and bi ol ogically
active fragnments, anal ogs, derivatives of m xtures
thereof; (ii) a reconbinant ani mal virus vector
encoding a protein capable of binding a cell 10
surface receptor and encodi ng;a RAP-2 protein or
bi ol ogi cal ly active fragnments or anal ogs, according
to the invention; (iii) an oligonucleotide sequence
encodi ng an anti-sense sequence of the RAP-2 protein
sequence according to the invention, wherein said
ol i gonuc(Woinfetingayidvenothe Iilébmfcbtectmi{lmmoﬁleoﬂlscased cells with said
ve @gﬁinant animal virus vector of (ii) above. 15 The
%Pe i nvention also provides : |. a method for the

modul.ati on of the inflanmmation, intracellul ar, cel
deaftHafigrethod den modylayne the cﬁé@ﬁ%@d/or cell survwal pathways mediated

f
by%ﬁ%@&%%@F%@ﬂg%&Eﬂj& RUR PLAhELBioPbs R B l%\l Bfdn comprlsmg

tor or ucer, or any other
ap}i)lmhhlgcthﬁ ribozynrehprbiddare mo;rrmdeh Ivsctmoasrmbdmg mgﬂiorzgmt |s¢=;glence capable of

aid cells in_accordance with a t hod _of one of
mt%rlainr(gxyw b@\},ellu Psegu?ﬂcst FICALINE 2% R]ASPOS o@/fﬁ@m according to the
inRR@biPas mtf‘tfcﬁgé'ﬂe HeS sQiEi &ﬁg Y %tﬂo}ﬁ'ﬁsthﬁthﬁa' ?E eQbredidh of said ribozyme
Sequences encodi ng P- pr ot el ns, , anal ogs

secmencferlagsaeimeﬁstetmdr\eluﬁam sv%ued stidedtompme scqwmtet iis mgpnessetl resaid cells it

mt%‘-’ﬁ?tgg@t Sgﬁtceluﬁklf g%g:Sé®%g?eo{W§ %@%QSR:&@?_ %g sequence resulting in the
infpSifoRoMBdiratRE of8dii ®A -2 BFot0h iS@lid caiher nediator or

i nducer, or other NF-KB inducer or inhibitor. Il. a
[ N . )
fragﬁgn??'g;ﬂ’f%e?.e%%??@ iRt QEiding Bk Hbention, wherein

salRRA 22 pratieiencoding kequencs penipfisasalt legsti onealf viedR AR-2 isoforms, analogs,

bi ndi n RIP, or.22 said.other. medi ator or inducer,
FraginCess RO B RS et el AFROBTIPSIO (B l%vgpaom% ofaxe capable of
il @iRIp. sequence encodes that part of RAP-2 protein

which is specifically involved in blndlng to RIP, or

NE- N
Sal ?l :: I%xlet ot &1 ﬁ O{SOB{&%‘% %g%(%géﬂt]afolovglgrla ms acé%l?dl!nquctﬁE mvention

ca;RAFé—éT tpndihg tanthe RIRMroeme carhpridieg E}Mylﬂgltﬁd)fz@émsvo hybrid procedure in
%¥d i sof orms capabl e of enhancing the RIP-associ at ed
whigh 28qquenag engodag ke RIS PApIBWeOT WA 6RTEICA bying higapd yector and sequence

frof{ QE@NYA b3 A0%iOPR 1 Qlvlctor, the vectors th
i sof or ns If:gaepa ojﬁbr%] ygls ?‘ﬁﬁegb*}ﬁ%@gé (E%L at %81‘ © vectors thetl
beimf fused o mnansfbhﬁryea}ldloat ofllsoandi 1rhld ymeitive 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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associ ated effect on cells and thereby al so of
inhibiting the FAS-R- or p55-R-associated effect on
cells, or the other cytotoxic nediator or inducer
effect on cells. 10 V. a nethod as above wherein said
RAP-2 protein, isoform analog, fragnment or
derivative capable of enhancing or inhibiting the
Rl P-associ ated effect on the,inflammtion and cel
survi val pathway by way of drrect or indirect
inhibition of NF-KB or direct or indirect activation
of INK or p38 kinase. Isolation of the RAP-2 proteins,
their identification and characterization my be 15
effecamedie@d outnddylatedybyodnyt dthershediatar dr mdweee i which said RAP-2 protein,

. echni que sed for.isolating.and .identifying. ..
isofly ol TaserL ot fesial vt Rl wihgnR gy q%éle%aﬂy

afflnlty chr omat ogr aphy net hods, and. any of the ot
wel Theigigirnt Saivaradsoprioridas @éawé@mcalrcomﬂ%ltlaarf%@é ‘modulation

of 1hﬂar¥§1tat1@r9%9%§11 REChARE ¢ Flh%ﬁwa?l% hQRys hidBia ?gr | lethe TNF family

rotern i'tself, or an isoform t or ative
effet:h@r edfs, vin shausxidn @$ tHeakR IP protedn Memstefféomf hiybother mediewn or inducer
for proteins 20 bjnding thereto, Proteins mhl bi nd
on qegs ppatsd A s cspRgisIEy AORRUINE Snesedied ALY o e ol
are also part of the present invention. O her aspect
andl)erﬂbB&Er?eﬁt%ﬁl@fac@ﬁémﬁrtésféﬁtheﬁU@Ihtﬂﬂérblahoélcalls getive fragmcnts

ana r deegggl\%§0?§1l )ﬁlﬁrggtheréb?m the follow ng detai | ed

&scr nvention. 23 It should be noted
t he O||OMAn terns

V\rh dth hout
I\/gﬂhlaa{ﬂ?%ﬁ[? ﬁ%ﬁ,ag{np%ou o\?eﬁié‘lr Ispgpc{uaﬂ a If’ﬁgell (‘gagﬁlale of binding a cell

surfAN rREHBE hn PO 8Ink S RA@DIJ pRIWYin U Mdlogi8HBMactive fragments or analogs,
"Modul at i on/ Medi ati on" nentioned in %he speci fication

accepdmaupderigvadiont o enconpass in vitro as well as in
vivo treatnent and, in addition, also to enconpass
i nHiibi mﬁ @higotucidstidn taneeane rntaliggrant atti-ense Bequehce of the RAP-2
Description of. the Figures Figure (A, B (SEQ ID

PO SPAUTHERECHHBE (R ledBY sHons ¥ ﬁ@ﬁé@l%?llcﬁnéﬁléotagﬁaay be the second

seqidm@E bf th@@é’coﬁ%b%&n@%%ﬁw?@é Wt %@'ET 'ab@x?ed The arrow
indicates the start of the 1.5 cl one obtained 10

0Y PR 0o AR aRlIguaE gure 2 (A B) (SEQ 1D Na2)

huCT sequéence of clone 9 41072

I. a method for the modulation of the inflammation, 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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(see Exanple 1), the start and stop codons being
underlined; Figure 3 A (/1, /2) shows the deduced
am no acid sequences of the human (20.4 full and
Human shri) and nmurine (NEMO full and Mouse part)
splice variants of RAP-2 and B 15 (/1, /2) shows the
publ i shed sequence of FIP-2 aligned using the software
package avail able at the BGW Search Launcher (Bayl or
Col | ege of Medici ne, Houstom TX). Honol ogous am no
acids are boxed, identical am no acids are
gray-shaded. Asterisks in (B) denote a putative
| euci ne-zi pper (LZ)-like notif in FIP-2. Figure 4
saldd@t@elr mbélgtor loe indvicerc oF ather AEF-sBtinduczapt switifor.Ramsapd RF-2 protein

rn bl ot bridiza n_ of
seaflr S RODRRS il T o NS e RbicBPs s TR M DeflsPnbing o RIP,
or sRidnAhdrehdd@udi P idducan 8t MhedNRs Rt ader 6finhibitexanpl e 3.
In C NFK-RAP-2 interacti on was detected as in (B),

exaept 5 Eﬁf'ﬂod %QE&%%@&H%QQ@W% PARER iUS8odeQlt IMERKBINisoforms,

blotting foll owed by |nnunopre0|p|tat|on W th
saidaineforrih wablAnf eshapvinperek8 I R-hsopatsd eifent. of t he
I mmunopreci pitated proteins. 24 Figure 5 is a graphic
r efivesemtiabd anatoive Wierdimsad ReA RID wiiteig id atyl are affthd\lEAlRBz isoforms,
and c-Jun actjvation by various sti ect o

sa1de5@9f%g1§|06ppbég oRmpubiting thea REFRisaeiated e@égimgré) heg me %atGr or inducer
assddte PRt SII? Eél%_a‘gﬁ }?er%;{_ Zals Luc%%ﬁlﬁl{éﬁ/}\/éﬁ IP?—dorVﬁSter Eﬂ%cm’ted effect

reporter asm NF- K
on @hid, dﬁélhmethmyfcmmxlc mbdratdrBy iabiemdfecom adlsays) , and
with an 5 expression vector for the indicated inducer

andvei ahagthbdas abpiey whekinc bad RCPNAFoteinad@th, ke fragment or
in the figure) or a plasm d encoding the full-length
dermtpxechpgblw -ephancifgy Kel@hlitirg the Rlﬁ’rﬁésqcpegqﬁ @@fect on the inflammation

and’%% h S\L{I%Na? Batﬂ\fa Ei); P)z vJag R '&{g& %{lﬁrektui 1%;%{0?1%21\950%3 W G¥edtSr indirect

pressed uci erase
adﬁ%mnﬂdfﬂ&KS@gﬂBlﬁM@t RAP-2 exhibits simlar repressive
behavi or toward NF-KB and 10 c-Jun in a w de

congelatisall QRe OIS prbRAMY MEs (HERMRh@H bid @xprfae&siedion may be
in HEK-293T cells along with the various indicated

cargfbOwt &y efy ef ﬁhﬁeﬂarpiﬂFd\PC@ef(lQ&rﬁ%‘él)H%PS pesrafor 2sqjptigng and identifying

progeﬂ%t osr\?%% ?hnes%éa%{: WO- Rytgr as%%igﬁﬂﬁtg &r&@?&ra&@% methods, and

anyl @R $tBér \pélﬁﬁlm‘ﬂﬁstwaﬁi prdeédigdecsed s ekt lpu@Joye
Luci ferase assay was perforned as described for

Fi gjar GetSar dheEXRPR) &fthe 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.
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15 Figure 7 shows that RAP-2 strongly potentiates
si gnal -i nduced phosphorylation of c¢-Jun w thout
interfering with JNNK1/2 activation level. (A Total
cellular lysates of HEK-293T cells, transfected with
the indicated expression constructs together wth
ei ther pcDNA3-carrier denoted in the figure by a m nus
sign (-) or with pcRAP-2 derg¢ted in the figure by a
plus sign (+), were identified by Western blot 20
analysis with anti phospho-Jun anti bodi es as descri bed
in Exanple 5. The control nenbrane shown on the | ower
panel was re-probed with anti-total-c-Jun Abs (NEB); .
( B) Itachiovkst ebr Jnied 2 thatonmwhElk- 2987 derohghout. arib¢ edeleqving  terms:
o MM -] [ f PC 2 re i 5.h hr TNRa
MU RISl R s B PR ey &7 HEE leblioh 5N Pand any other
sudheN edulatindVtdingorOTmémioakd il Heabesfimibh afbsndedstood to encompass in
. phospho-JNK as detailed in Exanple 5. 25 (C) HEK-293T . .
vitge [ap swelk gist a ¥evoe deelanent tarde it 3ddiion: aiso o RAMIDPagHdinhibition or
: ' o) conbi nati ons together wth
e“@ﬁ@%ﬁ?EQE%gggggﬁhg plasm d. JNK1 was then
I mmunoprecipitated via its NNtermnal HA-tag and its
ability to phosphorylate bacterially-produced
i fied GST-Jun was determned in an in vitro kinase
n f 16y oduct s were anal yzed by SDS- PAGE.

GST-JiJn i s marked bﬁ?an arrowhead. Figure 8 shows that
RAPFigW8ds(Adt) GERbHE? 1GNl1 Bhows e raalgoige seqpenper it by, the start
- ransf ect ' [ _ndi :
o oy e EISEATy N ol 181 SRt b oA 308 e e
by ¢wd hyiiccsceeehingxt racts prepared fromthe cells were
co-incubated with the 32P-|abel ed oligonucleotides

CONMPidue YL IR NDNeOSY ¥hb v AheS RAUGNIRIE Sed incdBf Elofk # 41072
or 1gO NF- $<B %%gﬂ.m%eacti % pr oduct sL wer e areélall yged by

(scp &prampleal) Uthe pigriRAGE op Rpgensdengshovdinediat RAP- 2 af fect s
the basal level of NF-KB in HEK-293T and HeLa cells
t r alisguaatdl 4 (fly &) sheet dd dddubedvaninakkcr seqmames of theiltunen (20.4 full

2 . RAP-2-ant | /s). Al
oD R TGS (R G B e i h el egperer g it dpP-2 and B
(/11 17) BxArphe Fﬂblisﬁ@:cgéérq_ﬁer;eg AP BaliciQstiR thpsof%)./ar%?ﬂﬂ@age available at

theh{)artl al nucl eoti de sequence of clone #10. _
theFBglvr eeardh showber (Bayfon it legn af Mdope, tostoof TEgrilahologous amino

deletjons of RAP-2.. In there is schepat | )
acifg B MR e i i Al b B et ARG TG ke @ puative
leu@fne BAYpe? (LA ke hevGatFiens share the intact RAP-2

N-term nus, while their C-termnal ends are designated

by #igi@ehe@dSribes 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

Br

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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The RIP, N1K, IKKb ans TI P60 binding region is

underlined. Three hatched boxes correspond to the

put ati ve | euci ne-zi pper-like notifs. B shows the

ef fect of overexpression of the deletion 20 constructs

described in A on NF-KB activation in HEK-293T cells

by Rel A, TRAF2 TNF and N K using the H V-LTR

| uci ferase reporter plasmd $por NF-KB. Activation of

the reporter gene luciferase activity is expressed in

Rel ative Luciferase Units (R L.U ). Figure 12: shows

mappi ng of RAP-2 functional and binding regions. (A

Various del etions. of RAP-2 were tested for their

abi Flguye Solsi aaﬁpbwerepwwaatoeadofp%tréflfﬁsve @svw&qlﬁtwn of NF-xB and

d
- EPIEAGL 50 ARSI o LU ARG BTl 29, BEKBORT Bramp
4. HERV2ORE calhd Lueteytra)fmehhg tiaasfected heth tha sepoian pfaemaide@ AL TR-Luc or
amounts_as  detailed in exanple 9 into HEK-

3 _
OVl Tor S RRERI enGeeoiET a1 0h i b GHCPBEGR PR, and  with an
eX#Rﬂ%% ve'E%P%P‘!PxQ%H@%{té’ HALOR dofel R il é;%?i@&ﬂa% (EQ)I\AJ - marked

a treat nent ness of the crosse

- alope apthetfigunglortaopladneidient@iisg the fofl-lenggh ReyP-2{ @A P-2 - marked pluq in

RN ST MR R SR L S

Ludisidenedis(Rgeufj gure 11B). (B) Summary of the chart
representing | ocalization of the blndlng (upper part)

andpgf #@9%’ Aals tﬁ&etblgkf’%ﬁ%ﬁs) si N 96%2 Qe BB Wa‘%%at%ward NF-xB and

inferted fromt etron analysis

c-Jah iig aedide aoacgtratien pange eTRABao»kisommsmﬁhg drpiecdeddnFAEK 93T cells
i ndi cate possible |ocation of borders of the
alogg WEE pdRdYAIPUH Wftraledr agpens of10itir gRrfer s (scafyvRy PORAP-2-a/s

(allfh@%fae)s&)rns%ﬁ@s gy %Pss%h n o ERFEAS LA ad PE-Thil fB)g%'nlv%ﬁéﬁ SIVETR-Luc

ce c-Jun hyper phosphorylation at se
and\g= &L f+Link oteposes pbtasmidn wdie cinclutledremesectivdlg. thypgerase assay was

148A ans t hat the er _at p03|t|on 148 was repl aced
pe'i?\? ?C&‘be‘g Rygke oin F¥aPRE 4enpt y control vect or.

15 D_et ai |l ed Descri %ﬁl%gon of the Invention The present
i nvERGTe phave st -ronglp aientipss fagral-indaped>phosphorylation of

c-JRh %ﬁbﬁlﬁn{/ggfeﬁﬁ%re : g@pﬁ%gaﬁgn hi,pding to the RIP

proteln an I'ng of nodul ating the

act ) I P is
(o] o el B Wl bt B a Tkt PR 4 Ne¥a M gaet expression
cofishr@cte Qbéetlﬁ&ahhi aifieth Qe DBRY I-c SHEVEMBledial tAWEYEredSy a minus sign (-) or
detai l ed herein above. Thus RAP-2 nmay inhibit 20 RIP

withcpGRAR Y danotedeincier| ligheatdh/4 piusasigmtFerivesarigensdied by Western blot
anﬁ?sti?%}{ antl p 6s%hg§l¥n %mﬂ%&%@ aRBscribed 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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activity in the inflammation or cell death survival

pat hway, or it may enhance RIP activity in one of

t hese pathways while inhibiting it in the other. Mre
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 25 RIP-binding prgtein having high
specificity for RIP, but does not show bi ndi ng towards
a 27 nunber of proteins known to be involved in the
intracel lul ar signaling pathways which lead to

in Qg gjon cell death or to cell survival. RAP-2
(Ch @S@é eltst porEssiRERg oih EMELUSPRIPTPCRASMgAC GRIP in various
corﬂﬁl%tﬁiﬁﬁp_ g@gfh%r ar gifict !{-IVAeJNHJ %’xg{égsrn&%:m}lglﬁﬁﬁofl o YSwas  then

oes not have a
1mnmnnhﬁre;1p1t'dtecﬂoem not Naweniaalkilaseg mahd f iter addipi m aplbsphorylate

oes rotease domai n_ or notif.. The
bacmﬂ ¥ I%%‘g{?é%@é“g%‘f QIS Bdvassdesgrapne larﬁnqlaewg%éw@%é%ay Reaction
a WS, nb
P SR bz s ?ﬁ.“%@ﬁ%@ b D ARAERTEE kBBl Toe!
l e n bas As det
. Vﬁlgrué gr g}hocxg &%{ gﬁ?’a; ghas Y Ca{)mgﬁtg }Vﬁ‘ Q‘ila/ip(ﬁk Ci omdmg to

DNi!p MEE&BBDN&r@&aﬂLﬁ&c@éﬁ)wﬂl Eellﬁdwanycpbr\oe@ng ditheNgone (-) or together with
nfl anmatjon, cell death and cell survival pathways

PC%Waéiﬁ) | NPglemy exw%dﬁreﬁf’é@hlfmmoweoﬁeléﬁon’fwC%mc'#b@éed with the
32@%El\éﬁté‘l1%ﬁu§lz& g &% ﬁ“%ulzl%s?ca? r%%be%%tg)g ?%%161?%? tiJaFS}@P-l(A) or

at hways en suc are ini
NFevai(ﬁ))l Beactivherdiuedi vige afial J28E bgmobakenhiugan8AGE. t hei r
receptors (for TNF, the p55-R in particular). RIP nay

pl aFigark@yhoak hat R AJeD @ffedttHath 441 16¥e] RAINFARY ih SIEK-293T and Hela
activated to a greater extent and this %Q(V|rtue of
[

cellsizpnpienthytranstestedowish fieriadlnampent obeiley RobioRi(ecnpelotr diAdE2-antisense
@l A RAL RO SR PR ERCR rsaaﬂae&rwf%&a%’l RO o

t he .RAP- t

L anFize T2 Eé@?} -%ﬁ}&%h&e@) 63%59 %Oﬁ%&ﬁ?%ﬁ?ce of clone #10.

nodul ating RIP activity and thereby

|
roEISAET AD ST BR AFE OB PrRATSE b HETER dEREOTAS sk Rulay, here is o
scHeH]a‘?@ OIR&hSA8n 1b? thd EoRLRGES - El—eli]lﬂ?nal LBRHRLP OIQRQ\'?O} A1 truncations

he ‘present invention represents an | nportant
shargithe amtedt R 242 Nﬂgnnﬂlusmﬁm: tieorC-carmivesd emdsoare désignated by arrowheads.

o RB U kBt S1F 2 S e CrARB RS TRk gnialed s correspond

to MR pufaBUNRutiRe DS RRNPORRHROR s‘ﬁ?@y %Ce? ecf’{np&}&%ﬁ/&%&bﬂ 88the deletion

fromseveral renote regions o
corgipeth dntcriped asd|oni Mg «Brastivailonen rIréRKQéB”s‘ pkllchnBeldy, TiRAg2 TNF and

NRIURRSERS LI, UG8 SOAMSERRLY NS PR B o

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



10

15

25

ESTs coll ection. The partial mnmurine cDNA was found to

be virtually identical to its human counterpart

t hroughout the coding region. 25 The physi ol ogi ca

rel evance of the RIP-RAP-2 interaction was further

confirmed in transfected HEK-293T and HelLa cells.

However, formation of such a conplex did not result 28

in RIP enzymatic activity, ag evidenced by

over - expressed R P not phosphoryl ati ng RAP- 2.

Transfection experinments in manmmal i an HEK- 293T cel | s

also resulted in stable formation of a RAP-2-N K

conpl ex. RAP-2 appears to be a crucial elenent of the
twiNRgiKB oaineblemdushosy theability ah §utusatmicaleleti®np rtubsfenyes], atdsghi amounts as

o b PR ST SR AR eyt BB R R vaion e potentite o-Jun

. Ot . d i i
AP AR P I SUBIERCPRELN 5y come

propesivonise, thevhitérsity tof adgpdnetifean Astarivks hedicad that e obsamed effects of
f anti sense truct, results .in enhanced, NF- KB
theJehgTed coRfiTiol IR ARE AL Sl eigh e giaingl (8 %‘Hﬁg lﬁlg

potentiate c-Jun hyperphaosphoryl ation, which was not :
(B)1pimaw £f ke gharmRrreagttingilesplizagap-of the bindive (WARarppE) and functional

- : indi na-: e . hi.ndi d : :
oo e T, R, Pt o [Pt A o in (4), ligned
alosg ghuepdotad bdelttehe.oThahatkyslegarts ibese sistidiee®chtioneof borders of the
i ndi cated that the binding region for RIP, NI K and
corgspytsing BINBALIcEIMSi s found within anmino aci ds 95- 264
of RAP-2. The downstream functional effects mediated
by Fape 23Holevs thiieee 1 $bimBAFo? ioeskitied fenits ghility to induce c-Jun

hy%‘#%s'f%@&ll St%%rgg%eg?&f the protein, 15 enconpassing

no aci In view of the above RAP-2 appears

to cruci al el enent of the signal,-att i on

ci v Bl s FREis T Bah S HE Rt B e g eens tha the ser
postfdt BRSk& T cPlhcdd\Rits eNaR; SRIGREINS RO BSbiUhirol i t'S

response, il e expression of antisense-encodi ng

construct enhances the response. In fact, RAP-2 is
al so known in the inventor's lab as RAT (RIFP's

{. [ a therefore 20 be herein al so
De IESQHEER % &w ¥ﬂ“ -303 and/or clone 303. The

exi sfence of.multiple splice variants indjcat t hat , .

ot TRSSESeR ppeiot FeRE: ngrioecteBs 1 RIGNED MaHagr Yy vhich are
capaBRA bR iosthé RE lrpyotéiﬁ aH@ RRAG YT i d¥eat RILER SR Rng the intracellular

certain sequence blocks, which are necessary for the _
actpiiigtod RAP lsbprdiably/wheae §&R isngyolvedamshodidatioongr mediation of inflammation,
ther{:%H Id];é.tﬁ %%cll/%rn gell Surdival 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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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 aci és (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 am no acids 177-218
numhet cdpogeias kaomto Becindol26din theentfRb &l barrlirabng parhivays which lead to
. wthin 5 RAP-2 did not averlap nejther th KKb nor :
inffamAiOR: SRy os i eedl Sl R o Ppﬂ@e?re%f%we&?ﬂ& domains
cofh Y pREciRYGARA arP LRSI RS héH J 8RB S Nal S i RAP-2 does not have a

acetyl Pransferases, apparently maps wthin the region
‘degpradmiaiy’ mofifior amddl, 8502640t Hive a kiegieonotihvodaredniand it does not

M N e
as Rides 1R £ éﬂﬁ%drﬁaﬁhitﬁfsﬁﬁ%%sqg _a%ﬁfbgr SR aYesWrc1liBng # Genebank,

i nhibition and induction o _
Humapdrenohmedpiedriydrat idbait’ detpbases. tAsededaiing abeyt ¢also Wtk reference to all

rof.ei n_encoded | one # parent|y.bjnds,within
ol G BeDT R P C o R AT G e e i e 3Rathghch, cel ceatt
an@®Béll fgviahl 0L sasirsefiiBriandeddUggulatisn Bl BSHIRY oFitheactivity of RIP
may conprise overlapping regions with the bindi ndg
casfegelgtereaherpirall of tkeselnarivaym avien Ped. patwaysarqrpvtéated, by ifer example,

o] he.reagion, sufficient. f ef.f ectd yve .
BT8P SN FASHERE Bt b tpn BlEa Tscie pagicutan. Ro?
maly @ldyekdy- o 1l dbedrmSE g FeM chafatiWe 9ol itdl o NgresitOeaent and this by

.enconpassed by am no acids 95-416 does have an effect,
virgyetoh afs gingtablesto kindyainpmbaned aytaiedk @Foteias havnp drail dpwains and also
. = | engt h._pr.ot ej i
o shBe A SRR S Wity RO AL D bR Ben & MERAP-2 protein

of drdagenois/eRAqh, Avhibbcepbeid, spatifibalijhe RXT eplyi glay afh important role in
O?gl A, all effects induced in our experinents can be _
mosiglafpg AT Aty aad thagpuiodypinadihagkenyoiipdugonsd fheppe pathway in
[ FALR. -
CO@ cr%%gggﬁﬁé)ﬂ{zﬁn'no ug’c flﬁﬁ??oﬁﬁﬁeggiogp g% pféésgl st [ %%t%on represents an
impdriamt infraed édrtsignal miogulmoder mtdaton t he ot her hand,
suppressi on of RelA-nediated effect requires a nuch

| ongerddin®! td 0 AP RAR dengd® pfdéin WE 1O piederi@hvendos B&horter cDNA
boundaries of this region within am no acids 30
was cloned that was found 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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n

1- 264 which apparently endows the regi on between am no
acids 157 and 264 wth sone specific,
Rel A- associ ated, binding properties. In view of the
above observations, it appears that: a. Wth the
exception of RelA, RAP-2 binding to RIP, clone#l10 and,
nost likely, to NNK and 5 TIP60 are not required for
the function of the protein, ;@s inhibitor of
over - expression induced NF-KB. b. The effect of RAP-2
on Rel A over-expression-induced activation is
obviously nediated, at Ileast partly by different
bi ndi ng events. Essentlally, all of the

in RBbereymehe bgheld, protdinaed bﬁaqvermprhmgd RIP ootpmsplidyyledng RAP-2.

to t en actiwvit as dedu XP

carr Pﬁ&gs lotnoefoHm& e B alil ﬁéélﬁﬁ%ﬁeceﬁ%l S’lotﬁ?sug?eg m stable
forlﬁASmRoﬁ@ﬁAtpth'chohqﬁ@ptors to cause cell death, as

well as the ability of the TNF receptors to trigger

var ipgQuys; QEB@dE‘S td §§ We-rdanegk A enagt thy iNg- ’andapﬁfrf §i ha"l"?ransductlon

of the function of these receptors can be partic
patielaps, exsi io lsndsoNie IKK f camid SHAP60 | (adestdne laod:tyﬂuamfelsis&)vmld modulates

NFaﬁg defl @gg%)gﬁg%%bﬁgcrfpgw%ﬂgsgﬂ qg?xgltéq%r chtc]oalla\{ce exgressmn of RAP-2
e 2B fn%ﬁ:ﬁﬁ’éﬂ 8Nehe AYF BT ettt d i WRRSBSdepl @At EdrY HiDcell, by means of an
nol ecul es that take part in the si gnal I ng activi ty" of

antifsaseeconsitwptresBts imachahietdNRogBrays-tue trapshelisateon he
function of these nol ecules, constitutes a potenti al
cl u&Ater \MBV\/a]lsheﬁoap@ud)imz&tntiat&pt{lml’h@ﬁembosphhmmn which was not

L LR T N

I r t | F
bllﬁi%?)%l:ﬁ%lcgg%g dﬁ)oﬁ’%msa(t?f?%%@o?%rerpﬁeﬁuﬁd Bﬁsecﬁlehﬁal &% analyses.

Thpser thidses laave yndiegsed thahthetbondles regiondiou §$P 1 INEE acdilIRf0oxderlaps and is

the . cytotoxic,f | O | P, ossibl way, o .
fogsGpfH G RA ! SFRARL S Tho, e ash ENertingy Sects mediated by
RAMDI Bbiéag HBR IBLAT at 'I&Qhﬁetté!\’eﬁ@ RAR:AimaN U dRhdin UBH8Re  protein,

those conditions in which RAP-2 serves to enhance

en@npaypeld ane asydsdtehd.city (as noted above RIP is
cytotoxic on its own and in conjunction with other
pr ofieiies: ¢fhtae ahawaeRd@aZ hppeared e raegidalsdlemddt dfi tkewigsa;attenuation

? al so known (see a ove t hat FAS- @taq% p55- R are
ClrF‘}R,B dSEGSSTRRONSE PSRN §i§ odgfc RIS SSSI08Nef § e§e@5§,erbqodmg construct

1n}ﬁ§i|ts| re%yé ViHite A n%&‘gﬁgh thﬁftlseﬂ\j‘%e‘éﬂcb&n ah@skhd tesponse. In
f or exanpl e cancer ce e cells
faCérféIAPﬁeS hisk &nowh imithel idvdmeortkelsh paRAG (MP eﬁh&naﬂot)hmd 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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cytotoxic effects of FAS-R and p55-R (and their
associ ated proteins such as, for exanple, 5 MORT-1,
MACH, Mch4, Gl, TRADD), while at the same 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 enhanci ng NF- KB
i nduction (possibly via TRAF2 and possibly via the
ki nase donmai n and/or inter iate domain of RIP), then
it would be desirable to block this interaction
between RAP-2 and RIP to inhibit, or at least to
prevent 10 augnentation, of NF-kB activation and
NFtdnedyrephkdibn. thguiirk ans9siododsNrowthat RAP-2 harbors several clusters of
FAS-1i gand-induced effects to the side of cel
Posgiiest @RTasH pinin®aqis (Brkt eng Rplavadistioof mestafabeknovgelN].Ss.
death. Simlarly, in the opposite situation (to that
not R4P ebnéingwh &IB hRAPe magyieddd mgegion oRIHR R&Pwaprbiein that begins

causes. i nhi pi t of FAS-R and pb55-
ber BB ol 000 S 7 s ERECkR] fat 1R BiEoLiRdigdain ithin
RAPYZ @it 9%t Sveelhp @6iier U KK (ﬁ forl tﬁé NEwRdLQseyar i ous
aut0|nnune di seases the | i ke where I ncreased cel

S urg n}fl I@H@hg eErﬂ'E S fd rdrd ﬁcléa?bgrt%ﬁéug@ called histone

rugs erac I on

aceBmP&Iﬁfemds Rlplﬁatemlgnhmcemhimetmv&g@hal spafhinBi drhigd a@fds 95-264. The
cel.l %th and shift the b%Jance t owar ds cel | B

regR Ry ad in pmordigierigatioggasi iaund tglecagee et yersARinp g¢ids 217-264.
in the event that RAP-2's interaction with R P causes

an Thadas escomilaicdhiumsest thaellitenfunatioe! efferient Rﬁ@ -Nmapgly NF-xB
AL e DECT RS b R o Ba TR e o

Rl P.t her enh ing R P activit n au

- s Bl SERRE WP acbhe ilar Saparerly bin? “HIER' & Weion beginning
betabar ﬁﬂﬁ‘n@tdcmeﬂw 109 &d §8nd KadmiRb Fﬁcl@@l@aﬂﬁ?ﬂlu@ Oh€binBing site may

the bal ance between i nducti on or nediation of

COTRHTSE QNPRADP S, regiehs with shehbioding eitds feuR A, WK, PaKAway 1208d
25 hence RAP-2 has an equally inportant role by being
a nﬁdlheanme, of isRbBssiilafthatethei rgiohhaiffiRéR- LorReffective modulation of

i nterac / bi din usi vari.o s dr ugs or treatnents
signaling 6y @t 154350 1 Bsetpdﬂ?g@z‘ewm 55%@%1%631 yh eawrpfsw f or
Shlft in the |ntracellular si gnal i ng pat hways f
cel Thejesgian snsoperssed yr ymipglacsis B¢ degsshavgsan %ffect although it is

sigtlBSdri 2%6&1&5 ab E&ﬁﬁﬁ%%@ﬁ% MhHEQ g\ls%!:l %g t%eoﬁ,ﬁﬁlrgﬂ%&:ﬂggte%d, thus, may

sequence enéod
resgt pomi emﬁne‘ﬂbz(gg@abyn bivée E‘W&b LBRGUENERS.

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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5 Moreover, the present invention further concerns the
DNA sequences encoding biologically active anal ogs,
fragnents and derivatives of the RAP-2 protein, and
t he anal ogs, fragnments and derivatives encoded
t hereby. The preparation of such anal ogs, fragnments
and derivatives is by standard procedure (see for
exanpl e, Sanbrook et al., 1989) in which in the DNA
sequences encodi ng the RAP-Zﬁbrotein, one or nore
codons may be del eted, added or 10 substituted by
another, to yield anal ogs having at |east one am no
acid residue change with respect to the native
1-267 oblgit i apfdreiithie e @diavsetHoNAiHE HEBRERSaRfno t 2Rl 72 Rdd 0f4 with some
whi ch encode a RAP-2 protein, isoform analog,
speciisg Fer-aspcigied Nieding eropefigse is al so i ncluded, as an
enbodi mrent of the invention, DNA sequences capabl e of
hy bhi dewiof thevibbhe abseDNAos® dueppees tati ved from the 15
codi ng region of a native RAP-2 protein, in which such
a. Wythrthelexzapti@nofi Ieelpe RIAG- rethdimde R IPnEided#ad ehy, mbdtilikglento NIK and
condi tions,. and which hybridi zabl e DNA sequences L
TIEGYasr aoteanres) 16 e drnsponcfithepiigo, 2s prlgpigqr pf oypleg@ression induced
NFyPridi zabl e DNA sequences therefore include DNA
sequences which have a relatively high honology to the
b. 'g%:éfge_%f %@géfaglgﬁggﬁggyﬁ?egﬁreﬁ§§g' ad’suc%};%ctgié{%tiﬁ{)ﬁZOT%)Qf}ously mediated, at
leattafautlyaby Wiftbedrit \bedli 2 SR ey ERea§a 8N GG e AdiRe MitidHEd proteins may
RAP-2 isoforms, or naturally-occuring sequences _
be &gdP rgntribkist teithe Shyen srbYing as deduagd digm ofe Rmerimenisjggrried out to
das€quences encoding a protein having the activity of
RAP-2. Further, these sequences may al so, for exanple,

or ot G el Y RS bR TN reigpoRalodhpia gl deatn, as el
as [AP-aBili e JMERCR P brs ToN G RPRAtBuR ofHeFRBEuDAamaging activities,

desired nodifications. Such synthetic sequences ]
abgrrpgippfod e funetieniel Bice pBemprstdan heamstidiilaslyséaleteniewssto the organism.

odi.ng logs, ,f ment nd derjvatives of, RAP:2
e L R D U R R
corttHButy as kl@usatialexealNeiksRabm & Ya¥ios aiskised F@f&'ﬁti%&hé k®lecules that
sequences, standard procedures of screening an

take At 8iF SENHERUREIMY - efeticwe deoNAroranRNAndBgpY®S tPrdatulate the
flln\éég\é,lj_l gpg‘skéo\ﬁ%%%ﬁle@é’ongﬁ uﬁeggalegc%{gngiay %frug %8; He(ews gﬁ;etr%%eﬂical approaches to

or portion S

thesx dipdses. sinavieharod tipy agpetscEinetant @fd & RIP inankg-®okndeps5-R toxicity,
@I., 1989). 5 Likewise, to E{epare t he _above noted )
and FPushSs FRTPREET cIMRAPAaDL ISREQGEqih @sRAP-2 n 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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B
Wh

encodi ng anal ogs, fragnments or derivatives of RAP-2, a

nunber of standard procedures nmay be used as are

detail ed herein bel ow concerning the preparation of

such anal ogs, fragnments and derivatives. A

pol ypepti de or protein "substantially correspondi ng"

to RAP-2 protein includes not 10 only RAP-2 protein

but al so pol ypepti des or protelns that are anal ogs of

RAP- 2. Anal ogs t hat substantially correspond to RAP-2

protein are those pol ypeptides in which one or nore

am no acid of the RAP-2 protein's am no acid sequence

has been replaced w th another am no acid, deleted

andrigewisBSRIit ko MM ded abbal) thmemg-wbﬁd RY5R einflolved in the

exhibits substantially the same or higher biol ogica
actiyation/ok NF 48 andehealpy of gallotueyimalt écqmdmgly, when § is desired to kill cells,

for &%_ﬁ:@g Bgl{okt%g Fer%fs %Iﬁ\ré—d g cét:elcg 8§1Fb8td%ﬁ%i g %G tu\g%u %rbef:sigsnﬁﬁlg tg enhance the

cyt@tbmceaffests SUEAS-®S and 95 PRNEinaI1Beif @t Eidlel Yorb@Indtsuvielay, for example,
nor. Although the nunber of changes may be nore
MG, MEACHpNETAr G 3 ReHAP® while MolATR@ICH AR 16 dphibil their ability 1o

mdﬁ&a:}gﬁﬁgl TRihEe, DhEt eth@%ﬁ@ 11[1@1[3% §0ap Em&ﬁi’gv\ﬁc?ﬁ{elgggeguks In an

prererably no ‘more than three SUC chan

auwtdneﬁ lofiRqPre posyiblb@oldse @nliadcinigdF- IQBtiﬁdTl.tdtlahKyosmbly via TRAF2 and
| ogi cally active proteins which substantlallg
POS& FAE 8&4@11%56 dpmpinand(os i pipmacdigin dompiare! 4R h Hieguewpald be desirable

to HEKUESs 3{1‘[@&9@%&3 rHe't‘,Q&?ll ; esﬁPie %{IP tof ?ﬁﬂ?‘llt qYESxORalih R prevent

encodi ng the protein, ting in"a
augmogidflionat oforisSF-kBheaquiveti@i nand etiprebg s ehlifbbyths ubhlantones TNF- or

en be screened for their ability to bind to
FAgﬁ@aP RS aests itk side P%/F?I&ICWWOWHM e tl&%ﬂﬁ%@r%ﬂ%gf increased
Cdp&mgpe intracel lul ar pat hways noted above 34
"“Conservative" changes are those changes which woul d

0t PR AR} 8 RCKL oS . RS\ R

RIRvohedlyroatiseld emk&lmnen: bEHA SR asIpss- Rnhﬂﬁhmytoe)haxncg&otbme effects and it is
si ze, chargg or confiquration of the Eroteln and t hus
des\wgqu |tqj b}%{( these C&%@@@ &Hegts ecg}dﬁglgﬂ@rﬁ@a px@)p@@l,ogwautmmmune diseases

andpt'hQ Bﬁé bhes ihdeseet ?11 SrtRAPRSY Ht tﬁ r?Hl?sc‘ Hﬁo%ahpf&sdeglon drugs which

P-2 proteins 1 nclude an ana I nat | east
woalrh amba@ei the Irr&snadum barwtdhreRpELY pﬁqDRlIEieo hﬂl$anbeehna overall inhibition of
ervg% |y replaced, by a different am no

thathelsiee [irerds Gl yreira Trate P ol g e above that
in Wet@eﬁthﬁlaf (P{,APDWS ﬁtéré&ﬁ)na@lth F?{Ipsc%ﬂge%d rththﬂHbﬁ ihARIP’s function in

whi ch substitutions may be determ ned by routine
auggepeng MFRtRARCtortibo, 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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provi de nodified structural and functional properties
of a synthesized pol ypeptide nolecule 10 while

mai nt-ai ni ng the biological activity characteristic of
RAP-2 protein. 15 20 35 Table I A Original Exenplary
Resi due Substitution Ala Ay;Ser 5 Arg Lys Asn Gln;
Hs Asp Qu Cys Ser d@n Asn 10 Au Asp dy Ala;Pro
His Asn;@n Ile Leu;Val Ley Ile;Val 15 Lys Arg; G n;
Gu Mt Leu; Tyr;Ille Phe Mt Leu; Tyr Ser Thr Thr Ser
20 Trp Tyr Tyr Trp; Phe 36

will possibly allow for a shift in the intracellular signaling pathways from cell death to cell

survival or vice versa as is desired.

The present invention also concerns the DNA sequence encoding a RAP-2 protein and

the RAP-2 proteins encoded by the DNA sequences.

Moreover, the present invention further concerns the DNA sequences encoding
biologically active analogs, fragments and derivatives of the RAP-2 protein, and the analogs,
fragments and derivatives encoded thereby. The preparation of such analogs, fragments and
derivatives is by standard procedure (see for example, Sambrook et al., 1989) in which in the
DNA sequences encoding the RAP-2 protein, one or more codons may be deleted, added or
substituted by another, to yield analogs having at least one amino acid residue change with

respect to the native protein.

Of the above DNA sequences of the invention which encode a RAP-2 protein,
isoform, analog, fragment or derivative, there is also included, as an embodiment of the
invention, DNA sequences capable of hybridizing with a cDNA sequence derived from the
coding region of a native RAP-2 protein, in which such hybridization is performed under
moderately stringent conditions, and which hybridizable DNA sequences encode a
biologically active RAP-2 protein. These hybridizable DNA sequences therefore include
DNA sequences which have a relatively 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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Val Ile;Leu Alternatively, another group of
substitutions of RAP-2 protein are those in which at

| east one ami no acid residue in the pol ypeptide has
been renoved and a different residue inserted inits
pl ace according to the follow ng Table I B. The types
of substitutions which 5 nay be nmade in the

pol ypepti de may be based ongﬁnalysis of the
frequencies of am no acid changes between a

honol ogous protein of different species, such as those
presented in Table 1-2 of Schulz et al., GE.
Principles of Protein Structure Springer-Verlag, New

YorRe obf¥in thd Y&Sousadvdh@sd ndufhli§focGli@iggRAPID- il &quences standard
Proteins: Structure and Mol ecul ar Properti es,

progadusreef gcresung sadh 1Rlatiei o€ aatugalyrdayed Baléléd%rﬁi%cﬂ%mpleq from
vl SR B e U 00 A RG4S DR . porop e s prove
(secofve exdmpll etahddrd pydcaduréd sce fgthoiuEambiRLdt al. 39]39) Sl |

al i phatic, nonpolar or slightly polar residues: Ala,

SerLikdWise ( B Qprefdrdy)the dfové- nd?@dl &Varféﬁgaiyhﬁﬁh&/ RRBIOREL sequences
resi dues and their ani des: 3.

encpging enalpgs ifragyenty o ariyabes o6 ﬁd&e’s a mHiﬂser q&rsgﬁnd@rﬂgnoqwures may
be v%sa/%? a?é d%hg%i &ermlngt%%e aPI[‘CﬁEIIPﬁ%I %—f %reasﬁ%%qn %ﬁ%uch nalo¥9|fragments

and defivatflke. t hree am no acid residues in parentheses
above have special roles in protein architecture. Ay

i's A'})@lﬁ)@f[ﬁdef &Sﬁrgﬂéﬁ] "sﬁgéﬁrﬂﬁllg'%rréép@ﬁdﬁb'a RAPD pksn includes not
[ nmparts exi bi'li ty to t he chai'n i s however

only BAds2 potgin bntﬁlea pdiepeptideradripoeiciof thse ewrinalogs sf R&Etr e
other than a-helical. Pro, because of its unusua
geomi!ctlog(s tHat ghibdtantieby sbrraspoad ttheR 4R proagid genkosal }b(yypeptldes in
nds to pronote 13- turn | i ke structures, aIthoughar %
een replaced

te
whigh qpe eLEeEe a)inogid HeheBAEt eroctffm S PRI &1 hIIMFRE S
w1tl‘ij 'aﬁ('ﬁh&‘ Afinboptd EQM@@t ggﬁr Wokf ﬁovﬂ&f){htcl@m'e rb ltg;f Bleh exhibits
ding. Note t chul z e Supra, wou rge
subﬁmmmm}s/ theapain@ oraﬁngkt@ biNbtggeabl savithats hyr RABE gusteinofo which it
its hydrogen bonding potential, has significant
COTESPAPp with Ser, and Thr, etc. Conservative am no

aci d substltutlons accordlng to _the present invention,
e gIn order to substantially correspond fo RAP-2 protein, the changes in 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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presented above, are known in the art and woul d be
expected to maintain biological and structura
properties of the pol ypeptide after am no acid
substitution. Mdst deletions and 10 substitutions
according to the present invention are those which do
not produce radical changes in the characteristics of
the protein or polypeptide nolecule. "Characteristics"
is defined in a non-incluside manner to define both
changes in secondary structure, e.g. a-helix or
13-sheet, as well as changes in biological activity,
e.g., binding to RIP and/or nediation of RIP s effect
on egbhsefRaidr chhRg oL &ScHAfo R BIE Wor Rt b@@%p’é@te@% hange the
substitutions in proteins which can be used for
actighy af Hierpgotaiedsige @ﬁuaﬂiwhezﬁm tt bt pednod apdesé wotlderot be expected

o ShIRTRDy PUGRN e helE o SOOI ofJFh B3eif 2§88 pypuld not be
expletod GBRe@Md bidtodid; ﬁgy%mets@héi/&ifk et al.; 5,116,943 to
Koths et al., 4,965, 19216 Namen et al.: 4,879,111 to

Chonghsetvatle suldRfiienddREPL E%té‘iﬁ? Rl ;anéﬁg WESLiR&1 least one
substituted protelins present in US 50 patent No.
amigp 904, '584ud Bhidww petypaptide. haBdskd em%masieqfly a¢plsced by a different amino

ubstituti ons di scyssed above which d no . .
acid; gﬁ# %ﬁ?ﬁ?ﬁ ong; REFAGEPH hare ARpdls ik fcewmg ‘zﬂbr%% dpfiowing list as
pre@ntela% TEBRSEY Akl Sutdtifiabhd hﬁ%k %@%e&&mhfea% yGORGRS ¥REdiMBntation to

and rmore random changes, lead to an”increase in
promdglrmgilﬂ@d stasturel and iohctidnel pregkvigs obf syRABsizedopaymEptide molecule
tend int e invention.
whL Ao iTRR I R Ral bl SRR B Rare Bty
deletion is to be confirmed, one skilled in the art
w Il appreciate that the effect of the
substitution(s), deletion(s), etc., will be eval uated
38 by routine binding and cell death assays. Screening
usi ng such a standard test does not involve undue
experinmentation. Acceptable RAP-2 anal ogs are those
which retain at |east the capability of binding to
RI P, and thereby, as noted above nediate the activity
of RIP in the intracellular pathways as 5 noted above.
In such a way, anal ogs can be produced which have a
so-called dom nant-negative effect, nanely, an anal og
which is defective either in binding to RIP, or in
subsequent signaling or other activity foll ow ng such
bi ndi ng. Such anal ogs can be used, for exanple, to
inhibit the effect of RIP, or to inhibit the NF-KB
i nducing (direct or indirect)
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effect of RIP, depending on which of these activities
is the major one nodul ated by the 10 interaction of
RAP-2 and RIP (see above), and this by such anal ogs
conpeting with the natural RAP-2 for binding to RIP
At the genetic level, these analogs are generally
prepared by site-directed nutagenesis of nucleotides
in the DNA encodi ng t he RAP- plrotein,dthﬁrebyf
roduci ng DNA encodi ng the al og, and thereafter
gynthesizing the DNA and expressing the polypeptide in
recombi nant 15 cell culture. The anal ogs typically
exhibit the sane or increased qualitative biologica
activity as the naturalfggleagcurring protein, Ausube
et al., Current Protocols in Mlecular BloIORé, Vor k
G eene Publi caji and W ey L.SCl ence, w Yor k,
NY, 1987-1995?k§§%%r00k et alg%aﬁ%é eculgr Cloning:COiAd
Laboratory Magual,, . Cold Sprin  Laboratory,
Spring kérbo?%ﬁ , 1989. 20 %yg%gﬁgpion of a RAP-2
protein in acgqrdance herewth, [ an alternative
nucl eotide séylience encodi ng bh same pol ypepti de but
differing frogkthe natural seguence due to changes
permtted by & known degene_ﬁty of the genetic code,
can be achieved by site-specific nutagenesis of DNA
that encodes &¥learlier prepaPbyHinal og or a native
version of a RAP-2 protein. Site-specific nutagenesis
al l ows the prddnction of anal©bys through the 25 use of
specific oligonucl eotide sequences that encode the DNA
sequence of tksdesired nutagéron, as well as a _
sufficient nunber of adjacent nucleotides, to provide
a prinmer sequenge 39 of suffigigent size and sequence
conplexity to forma stable duplex on both sides of
the deletiongynction being peaversed. Typically, a
primer of about 20 to 25 nucleotides in length 1is
preferred, wffj,about 5 to 10,¢oppl ementing
nucl eoti des on each side of tﬁe’sequ?nce bei ng .
altered. In g ral, the techpig of site-specific
nut agenesi s igﬂﬁell known in ﬁ%gﬁ?t, as 5 exenplified
by publications such as Adel nlgt al ., DNA 2:183
(1983), the disclosure of mhb@h Ps incorpgratﬁd
herein by reference. As will be_appreciated, the
si t e- speci fi cfiit agenesi s tecH%WﬁEe typically enpl oys
a phage vector that exists in both a single-stranded
and doubl e- st Fahded form TyphegifSluGdt ors useful in
site-directed nutagenesis include vectors such as the
ML3 phage, foMaxanple, as  Leu;Tyrlle

Phe Met;Leu;Tyr
Ser Thr
Thr Ser
Trp Tyr

Tyr Trp;Phe
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10 di scl osed by Messing et al., Third d evel and
Synposi um on Macronol ecul es and Reconbi nant DNA,
Editor A. Walton, Elsevier, Ansterdam (1981), the
di scl osure of which is incorporated herein by
reference. These phage are readily avail able
commercially and their wuse is generally well known to
those skilled in the art. Al @rnatively, pl asm d
vectors that contain a singke-stranded phage origin
of replication (Veira et al., Meth. Enzynol. 153: 3,
15 1987) nmay be enployed to obtain single-stranded
DNA. In general, site-directed nutagenesis in
accordance hewWelWith is perforiebeby first obtaining a
si ngl e-stranded vector that includes within its
s equenaRtidel PNhoTes Yenfeof idktineheoseRAPITeploale ¥RNhose in which at
pol ypepti de. An oligonucl eotide priner bearing the
leagfeqrier srlinmacid exsidusdqubn @élylpsptpieelwr egn symo st andap (dyffaygnt residue
I t [
1ns%écp Eiglﬁ%}%a g% ?QNI eﬁ%{h Mg nﬂilg?g " ffahﬁgg%% dr slugﬁftutlons which
map reteide Bete oBReRaR AANbA Bastd Qinoinal)@,BbeSth@ fregiendict of amino acid
olyner|2|n? enzynes such as E. coli Eolyneras
Cha}@lgéfh Eehg famelogoes BTQFP(HII ot differrat sepifshaen @s gosg peesented in Table

i ard ng 3t
L S e L B0 B or P S PSP EENRRRE 3 vono Y,
1798 taed dtgrp13eX of élf:ttlglﬁton ST lEhel?romd Stmcﬂureamﬁ Bfocular Properties W.H.

appra rlate cells, as_E. coli JMLO1 cells, and
Freeign &% Car 628 Erangisess thé?fﬂ RSGH N B ATHRING. YlEREHE conservative
4 .
O e e P R A 2 IPERE i ) s
sequence may be renoved and placed in an appropriate
vector, generally a transfer or expression vector of
the type that may be egﬁh ed for transfection of an
appropriate host. Accor 31 gene or nucleic acid
encoding for a RAP-2 protein can al so be detected, 5
obt ai ned and/or nodified, in vitro, in situ and/or in
vivo, by the use of known DNA or RNA anmplification
t echni quémallsliphetiesnPoRIza adsleghelyinkar residugsnilel $at Tl Pro, Gly);
synthesis. PCR allows for the anplification (increase
i n AunbePplaohegpeclyfchargbNAsgleguanicthsir byiidespégt, édn A, Gln;
pol ynmerase reactions. This reaction can be used as a
r epBaceneolar,fekitetlorhaged fslduehat is required is a
know edge of the nucleic acid sequence. In order to
carry ouyif@Re nglners are 10 designed which are
conplenentary to the sequence of interest. The priners

are4qt heny ,geneg g&gqmﬁé %ggggggpd DNA synt hesi s.

Because prlner can igned to hybridize to any
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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part of the gene, conditions can be created such that
m smat ches in conpl enmentary base pairing can be
tolerated. Anplification of these m snatched regions
can lead to the synthesis of a nutageni zed product
resulting in the generation of a peptide wth new
properties (i.e., site 15 directed nutagenesis). See
al so, e.g., Ausubel, supra, Ch. 16. Also, by coupling
conpl ementary DNA (cDNA) synfhesis, using reverse
transcriptase, with PCR, RNA can be wused as the
starting material for the synthesis of the
extracel lular domain of a prolactin receptor wthout
ch$th ONTING - hokh ENBLAPNE  pr&ER Pl "R B2 op%e(g)%gérgnﬁglcﬂﬁe other than
i ncorporate nem1restr|ct|on sites or other
a-hebelurfes, barahseast lttﬁnmsnalt gecmnetcm tightlatonstreine rilks cldin tahé generally
pl acenment of

B 88 (TR B o RS Gl it GHAE GReY s can be capable of

par@itPhiifd af dBENRe IRAYIBES R @H&hf@ﬁm S i %T&Htf%ldmﬂ Note that
encoding RAP-2 protein or a frag menP thereof to be

Sclawls eoth, deptiagwedldfroerge (Grguas bmncbﬁ,r@ovseqmmaiecstmh&worbecause of its
ning .site ect.or. t s of
hy&fn% ! tRia B Renf KRGO BT BuPay W FIRHBAR n ¢ he

rt and. can .be used according to the tEresent

|nv RBSEOIFIWE tFRTe ATHOBPSEIINERT RETRIAINE JA, the AEeINOHIVEREPD, e as

preb@ACh LR ARt ButhaARRe & PLESEALES IR el ectéﬂ" ‘?c\,("'?na’ﬁ?c'éulﬂogaoglcal and
of DNA or RNA 41 anplflcatlonlncu but are not

strydtyrpk ppeiep off yhe palyecmhiai after eavhé anid( sFa(BR)tuamml Ndbsatdetttions and

sutfTRigahs 850G Bl 05 SHEGnE 55 enuh e, s wilEh Ponfiupipriuce radical
chetlee@ln thedehbPR BR8P0, }9’393117 3 bR E_I?cpﬁrmgltecﬁ[: »"Characteristics" is
5°142 033 to Innis. b, 122 464 to Wison et al

defBiegdgn a3mo-inglusiveignng to@@ﬁaehoﬂlo:h@gdsemsctoendaay SHhctpre e.g. a-helix

889,818 't 0 CGel f.an 7 0 Ver,
or R0 00 Beheleescn e sty gt Hhmm o AP g mediaton of
RIF°BRifsct odtceRldeatheds., PCR Protocol s: A Guide to Method
and Applications) and RNA medi at ed anplification

whi £ha 15188 AP LG RRSE AR %Qgts%%p\tuﬁ[o%ﬂhré Eﬁ?éf}?ﬁj@g]cﬂ%aﬁ be used for

tenplate for double stran
obtpmirenandlgs & RAD; 23)&)&:105 Nl ese @t thael presant tifivenbien include any known

el PRI e A PRBRS b T ot By 60 | DR iy 588,585 and
4,76 Rugd akavigk et ; 5 ¢ 008 REQs4841. (41@&3?95 é%@é}néi etaeh 4,879,111 1o

Sci ence 258:; 120° ('1992): Sano et ‘al Bi ot echni ques
Chong 878.; (2pg 917,64 e ket étra.; codtlesins sefstinidcpropanseptesented in U.S,

ef ntirely incorporated herein by
patgg%# 3 h&g)gl%%ﬁe(Sﬁaw et aeI‘.).

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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In an anal ogous fashion, biologically active fragnments
of RAP-2 proteins (e.g. those of any of the RAP-2 or
its isoforms) may be prepared as noted above with
respect to the analogs 15 of RAP-2 proteins. Suitable
fragments of RAP-2 proteins are those which retain the
RAP-2 capability -and which can nodul ate or nediate
the biological activity of RLP or other proteins
associated with RIP directly—or indirectly.
Accordingly, RAP-2 protein fragnents can be prepared
whi ch have a dom nant -negative or a dom nant-positive
effect as noted above with respect to the anal ogs. It

byshuhinedbibéingoatneidcetlhdtath hesgs.f rageansudepeedentstandard test does not

cl ass of .the 20 anal ogs of the invention,

"Wr?g ue P MEPERUGRT i ned portions of RAP-2 pr otel ns

deri ved from the full RAP-2 protein seqguence

f r oMCEFRRRDIGR Adny apragsore thprse W@rewn rit lgasgt S %qﬂ%% ity of binding to
g3 S, B0 PRI S TH 90 0 Pt s o
noedgabowa. pklptsludle a Sway| amhlpgs dedni \bat Ich&Blcmaywbteh havc a so-called

pr epar ed tandard nodifications of the side
docfﬂa%eaéﬂ e‘ﬁn‘i*aé“eih Gnaler whidsis dgisstivy elfh?élrregzp&@g to RIP, or in

sul%f%&%cﬁé H%A%Fl’{r% cﬁ%ﬂm&%ﬂ@tty FIRWRN LR b(i)r{dflﬁ)y S%%HJaHﬁﬁéé &I be used, for

protein, its anal®ogs or fragnents
examdt,hbrinhtblitetdnaleéfeet gf R#h et2oanhibiiably NFenByméucmo (direct or indirect)

effggg(%p%\%;aegélgdi%as\)gl{ig@mg!-tﬂcég na%'fvj\g@lasn Fﬁteal? Wa@a\pé]tcsmodulatcd by the
intl@EhoALS RAP-MHng mmvsepcbwap%oem %greukﬁlednéllaggtcb%ahng with the
groups which occur as side’chains oh the residues or

nature RNP-3 for®indngdanIP. gr oups, by neans known in the
art, and are included in the invention. Derivatives
may Ahdhveegenbigariesel, thest edless aselgdness! yqaedzodd) by ateedi5eomd mutagenesis

sphat e ues, provided such .a fraction has th
of E&Cﬁﬁ‘éﬁ QPS Wi 15?1 @J\gfh .emqs*grrgc@t: Radt? waimééeremprozluﬁ%t@% gneoding the
anzﬁ@é a%ﬁqfﬂ%ceﬁ:ter%?ﬁﬂﬂﬁﬁlhyﬁe A hﬁbcl:#b‘i‘@shm 'tﬂ@%% )@cﬁé&eelﬁsrccombmam

t he carboxyl groups, am des e-car gr oups
celbyulttEacThxmaWQs hyzioatiyrdxhibitr thekdnte @rinoreased euak@oonbiatogical activity
deri vatjves or

as %emévﬁams IBL&‘?H%‘“E&?‘&%@‘FB?%& aLm ﬁﬁﬂ%ﬁrOPP%P%? Hefgl%ulaf Biology,

Gré@iePubliddtlRBanh W‘ile?@ﬁt@%@ﬁéﬁcé N Pk ATPURSY7- (1’9950 E?a%ﬂrook et al.,
derivatives of free hydroxyl group (for ~exanple'th

M(dtCtlé@r@lonuw tﬂhrIeacbngaltoryeMnanth,g:olfdosmmg \Hatrlborabgftboratory, Cold Spring
Harxa Xels9 The term"derivatives" is intended to
c1 ude o%?ly t hose derivatives that do not change one

0 aci.d t not her of the twenty nm%nly occurri.ng
n at FEPRraLi AR gag%ﬁgsh protein in accordance hcrcwn 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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RAP-2 is a protein or polypeptide, i.e. a sequence of

am no acid residues. A 15 pol ypeptide consisting of a

| ar ger sequence which includes the entire sequence of

a RAP-2 protein, in accordance with the definitions

herein, is intended to be included within the scope

of such a pol ypeptide as |ong as the additions do not

af fect the basic and novel characteristics of the

invention, i.e., if they eittrer retain or increase the

bi ol ogi cal activity of RAP-2 protein or can be

cl eaved to | eave a protein or polypeptide having the

bi ol ogi cal activity of RAP-2 20 protein. Thus, for
of exffimshiesiz¢ ed pegwane compimity dn fosni msehidediplax pmdotdeides of the
delgtgc?r{jjglggforngtéeﬁgn%@ge]}seﬁlh }I?;HZ y%%}g?ilﬁnne&\gg% qﬁ&%?%gsmu&%otides in length
is [RERHAY Wit SRR 5 @shislaE @il RS ARINRAER silaYLthd sequence being

nunber of possible uses, for "exanple: (i) RAP-2
altgsecot & generals thentarloggue i sitgrapacific andagimesiv at wgBdmown in the art, as

S e e g e S

whﬁﬂiiin&b&?ﬁfa‘i@ﬂhé&n@@&@fé@h&e.as noted above. For exanpl e,
if RAP-2 can nodul ate RIP's effect on activati on of

NF- KB, wil ¢ %gbihk&latﬁg)sitgﬁp&%ﬁ: Mu‘?&%ﬁesisbﬂ:ﬂliﬁﬁé‘:p{gc@tﬁﬁy Z2mploys a

effects | ea t o enhance such a "RAP-2-Rl P ef
phaglhierctot thadekidtsbe bddsi siapleestiandegirdrid- dcutrerstraaded foror Typical vectors

r.a- inflammtor anti-H V applications tc, In
sl B euP e migtenesl cbich VP BB 3k 5g8e M Fhghght &r gremple, as
disBloskar ibyatiasemgt BErL0f Thinhi chvemsw! §4Bpdsifh apiekiaéRmolecules and
enhance the‘é%tOtOXIC effect, or bloci the cel

Reeqmbinarg DN fledbitor Angyaliva, Elseviod doestertion i K 1¢.gh¢ displpsure of which is

: rqcedur es kngwn r se. Far.ex | e, when .

ineG SRR PTG R o B readlly oEHiEHPRy GuntOhly and their

useSSRAGMRI)IwANERnSROW ehdRe skillBd nRUMC . ANkxalivdlP 1BEnid vectors that
cells where the FAS-R |igand or TNF or other cytotoxic

corpiptaepinglestrredad phegd catead obyerfication §Veles it ald, Maths yesgenel. 15333,
r_.specific i.ntroduct.i f thi rotein into the 10
1o R e AP DR i s 1o by

creatin recqonbi nant aninmal .virus, e.q., ane. :

der %a%faﬁom?vﬁlé%ﬁt?ﬂa a}ut%gsn?%“b&&e%ﬁ‘a%%ewﬁbm performed by first
obthRirgOMisHgld-WendeN&Sctwh tHar BRI otig 88 sehiEhcc DN A sequence that

encoding a ligand that binds to cell surface proteins

encofes fhei elavhyt edppepsided Ay olipenucksolide prigeg beatige thesdrsired mutated

e R -
is thel atnetled edthant &8s )le-sRand@d)profiiedeqhérdandntababg BédiétSand subjected to

specifically to cells 15 carrying a FAS-R or p55-R,
DNsreplyEREEINE 8y Beormsh makt coli palymesesedrKignew fingmeapap pamplete the

syn‘ﬂ{esg' det'l'lggnutation-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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such FAS-R- or p55-R -carrying cells; and the gene
encoding the RAP-2 protein. Thus, expression of the
cell -surface-binding protein on the surface of the
virus wll 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 eells via the virus, and
once 20 expressed in the cells, will result in
enhancement of the RIP nediation of the FAS-R |igand
or TNF effect or independent RI P. Construction of

such . econbi ant_an irus is.b t andar d
pr 02‘&%? 8%6 ¥o¥ ee&eén%teénme%ﬁﬁ%%%é REgteiy sequepgga gyay be removed
and\PREGER a‘?toaiﬁt@na‘tet \Vec’to? éé?lefaﬂ‘j/raotqaﬁf‘er %p@xpr%%%etfé"éﬁﬁ o‘Pfthe type that

the RAP-2 protein (e any one of RAP- 2 or
HWWé@ﬁ@nﬁsﬁdmmﬂﬂh@ﬁﬁnwwmﬁﬁhappkmgmhﬂnhEot|des whi ch can
be absorbed by the cells and expressed therein. 25
(i i Acidrdingivayetreorusettid acid rhtdaing fohe RAS2 @rd)t'b@amd abyo be detected,
el at ed protein effect, nediated by R P

TNF
Obtamé%é?@émo ﬁee Bffigesin sugndior jn xiygelay @scﬁe 85 k‘ﬂ‘i"éé% [P&NA or RNA
amﬁﬁﬂ@egﬁn't&hﬂqqu%?QE&H: a§13@%1kandg€h%fnttcaY%l ﬁ%ltegﬂt o%@ftﬁe‘%[% PCR allows

or acute hepati't I ch s re
fort the anFpASicRidri gacndasmr inThEmber)l wt egedEASTRI ArsepbdmeBs by repeated DNA

i ntracel | ul ar signalin ndependent RIP ef f ect
POlSPIESS Srastianth- o et ?ag]né § U3 and TeRIageREnE S clphing: all that is

requfted NI BaRBed 3 raRl hu&&ﬁ‘ébx\ﬂ%le(ﬂue%@é h deIJ 8 ctaﬁ'k%ut PCR, primers are
Situation, 1t 1Is pOSS| ) exanple, to In roduce

degigned whishcat| @m}ﬂ)gmsttawdw the5 sgpueneduf égerest. The primers are then

ucl.eot anti-sense codi u
oo gk O R R s T i it o S0 B DR dize o any
part RE the 288d, aboh@MioRd HRNAS&REPL Fidhdthkh %IMC}?SS Hh%o%;ﬂementary base
and thereby bl ock its expression and |ead t

PATIHECH b§ teraipd t ﬁ@tﬁl&@alﬂm piyhest-rosniENEed mgidRs l@amtead to the synthesis

uch oli. cleotides ma
of § h{ﬁ?agglq&g& SI’OHltht r%ﬁ}]l o 1F %@FW& P ﬂﬁa 8@8\518 w1ﬁqerbea%B§ngﬁ]iltes (le., site
dlrtfdtfdJSnﬁt@gH'n@a@h $de agecad, seausicausal rcied1by tA8, by coupling
virus being the_ 10 ollgonucleotlde sequence.

copplemznigly DRA (rbiNA) sundhvesis, Hepe rtiersg t@nsqrméasn,awh é’Cét RNA can be

uset\?/g%s%c%f %ru)ﬁt c}QlI( @92{%0\/@11(:113315 nﬁé]nch 2 t\‘%lf gll f&é Uef fa prolactin

recepbl evirh@dtichomignd survival pat hways where desired.
Anot her possibility is to use antibodies specific for

t he FRAIRrd 0B, OURI fHh&s bﬂhb@ﬁémgn%§ to ﬁéor?ﬂlta'teaﬁe% bddlr@¥ion sites or other
signaling activity. Yet another way inhibiting the

feaRre jHel 2AteiEnindifonceosions aRILE dndelep dedeme sefment toj be dryplified. 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



10

15

20

the recently devel oped ri bozynme approach. Ri bozynes

are catalytic RNA nol ecules that specifically cleave

RNAs. Ri bozynmes may be engi neered to cl eave target

RNAs of choice, e.g., the nmRNAs encodi ng the RAP-2

protein of the invention. Such ribozynes woul d have a

20 sequence specific for the RAP-2 protein nRNA and

woul d be capable of interactjng therewith

(conpl enentary bindi ng) foll-owed by cl eavage of the

MRNA, resulting in a decrease (or conplete loss) in

the expression of the RAP-2 protein, the level of

decr eased expression being dependent upon the | evel
ampdificatidyp mghslee kptr @ssicddinitedt foepalgmgese chdih reakpon (PCR) and related

uce r in the cells o

g RSEEST GEpisTy 1S, Reor LB PRETE i ShfFaide bEELP. 4800159
4,9688b % dauluged. al €-49795 dabagm 402 AROIRY I\é'bésxuét al.; 5,142,033 to Innis;

(retrovirus) vecfors, that are usually used for thi's
5,18udoloeWVilsemet all 55009(1| jHaloowais; Wieb S84 e Gmlllemerhats%l #s889,818 1o

ecand .8 e cDNA encodi the ri 45 . _ .
BAL SRDRGp iy B0 A, AR W BB TP B ringocs nd i
et AONEE! TAARY Frbledly s GieR (eMetBld ahd » AFIRRHons¥Ra® RANA mediated

Pi ck, 1993; Shore et al., 1993; Joseph "and Bur ke,
3mp1@'@3t10r5mhr@ym¢a a@t! salllse RN@o®; theGargebseaiency as a tgpplate for double
[ a, 93 K0| u e
Straﬁfed Bﬁ%@ 3/1&'1% a FPB egt & ?SISIJSE)UZ;I%aﬁ)I ﬁl/[]aﬁj %1 rth Yhe tradename

NABRBR); 22l Blmﬂlﬁ(ﬁP@Rt wmrah eshdiresheakd of YN Q)ﬁpﬁﬁbz}tldnnwith antibody
situations 5 wh i is desired to block t

labeélye SR B&EKS gyl 8@16@9@8@014% (RB);: Bapp pt alntS@reaé@ 2%8(1120 (1992); Sano et
[ at,j_o h ale u
o OBl 1SR FOLUNEILORD e SR B AL B roce
entisdg chE)oléBecﬁEérbM&i}*lreErenbe.e. in both cases it is
desired to increase cell survival as in (ii) above.
(1 iTh)an T80 BAR-2std ) bRl dhicdlf SicAhali@gtents hARIARI SroRins (e. (g those of
derivatives may also be uséd to isolate, identify a
any off grreR O P Hepr i i80ferms) redy herepmpdbatheiedabdveavith reprsskto the analogs
of I@xp—% }ﬂ?tem% Rfaflk ﬁ*a%aq]égﬁfqlfﬁ:é&f’ %tprg r}slr eI to%g \?J’h?%lerg A the RAP-2

elns, AV r-signali

capﬂﬁﬁ‘@/%ﬁ wilibh cadrhinsd@pelor e@idiad tHehgolabRYEadnoft e df RE@SE other proteins
two- hybrid system may be used, or t her e may be used a

assq%%wt@ &B’vé!r%bdorsyﬂéltrQWenﬂcggzrdrf@lmoﬁqésgt% Piogémiragments can be
PTEP%%H P’E{Cﬂl%%’g)r Io%lng 9% %eo t kso?\gf(golﬁ? }ﬂarﬁ%)lsnﬁ/et%ﬁ'g%gds r}\éléérdégbove with

respest ake anddeg. tih &ouﬂcﬂl&ﬂlﬁdtéd that ihese ﬁﬁ@n@it@fﬁp&gefﬁfa dpegial class of the
utaglve protein-tyrosi ne ki nases by application of

S
analogs OF the Ryemions BamElEr Weh)ﬁfﬁr dedingd tnosre At Fethed pgg)tems d]érwed from
the FHIPRAI? OB AR (00, R K09WP and MG RIAHDGr its isoforms),

ki nase a ‘concel I nase seguence. i's
eaclappriogohiomyr Hegused having @agycof danebowiidied Idemmdescemtles Such
i nventi on u5|n%ethe sequence of the RAP-2 protein to

fraanbeé]hmay €8 @ 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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cl one those of related RI P-binding proteins. (iv) Yet

anot her approach to utilizing the RAP-2 protein, or

its anal ogs, 20 fragnments or derivatives thereof, of

the invention is to use themin nmethods of affinity

chromat ography to isolate and identify other proteins

or factors to which they are capable of binding,

e.g., other proteins or fact@ss involved in the

intracellular signaling procéss. In this application,

the RAP-2 protein, its anal ogs, fragments or

derivatives thereof, of the present invention; may be

i.ndj vi dual |y attached to affinity chronatograph o

an{eQdy; BwaYmen EECEPeR B otfgiie V2H knerid indhe adt Amndmgéi |'derivatives" as
us&dhdraftivé dér?’\pan%fﬂhﬁﬁ na?'b%jve%) faat?(grgrtl’f‘e ﬁﬁét?o%%f grgu]%fwhich occur

el ng |nvo ve ar sitgnall

as pidechsias ofrtd rewiding drhe: BE bi OLtéﬂnlﬁﬁlrgiﬂﬁ:}ispgi ﬁféb{)’s known in the art, and
rocedure, the other 46 proteins or factors which bind
ard bR theznwaf)@. Perigptives énaaﬁsﬂvwkemwala@ﬁ@ﬁﬁ%%h as carbohydrate
L Y

or I%g% p‘gt@% ¥§§u ﬁ%?gig:? esgtlﬁhze?%uf ﬁ%stjh mg ap E%elelglgf]gﬁal activity as

RARA@pﬂﬁmmateln, or its analogs fragnents or
derivatives thereof, of the invention may al so be
usegoasxdmpy ﬂmﬁfﬁﬁve(saﬂiy BenS} aliphfcadueLosMe Chfbokylderoups, amides
anti bodi es thereto. These antibodies may al so be used

of it cathexyugigBReSY oragHgR| Witk anneenipor (Wi PRARIY opseroafiary amines,
_e§{t 19eri eﬁe} 8 REe %%ﬁr a%t] 4ptssof llHQ'Ofn? rrBa%: d ICEIEI?CS n‘%@n\gﬁl]l gcyl moieties

racts or rom nes pro

(e. RARK@n®Y ot ehboc@lici drdyl an@lpepsr oracg I @gBALSs. of et i@Foxyl group (for
these antibodies may be used for diagnostic purposes
exprgpleithpd of sy} Qrgh@pgudrraséql@s}@maﬁ@ a'ltb@cglﬁﬁ@fsh%ﬂ
functlonlng of the RIP-nediated FAS-R |ligand or TNF
systlémterar’ deﬁd@tp@ﬁ disrinteRicR tadndludet andys thos®derivgtives that do not change

cti und tive FAS- and TNF-. .
oof KRS 4G Py S Bt e rab e B e he e i
spe ceIIuIar effects. . Thus, should such disorders
%édf‘ eli ¢ Prafeinar MeRPEP s rig”: ignPTRIERTS GF gmino acid residues. A

pol%‘tp%lﬂie' ABsBYHRE B i1ANel é’éqﬂ&c% ReniBl g Rt %é"entﬁE s¥ eh@USf a RAP-2

above” not ed “RI P-'bi ndi ng proteins or
Prqw@t i avcprdgedef witls thehdefinitione Here s, wointahded toviee msludcﬂ w1thm the scope
stic tool..15 It sh

Of?‘ﬁ A tcﬂbpﬁp 1d¢ gf ﬁ%lﬁ as theaddditions deingha %%eabasm anﬁ novel c%aractenstms

of ehraindgitenl Zat ifQHb}OéltHeh%tm%P i@k O LR Elof%t,f;lctah@ctmty of RAP 2 protein
i nvention may be perfornmed using any kn

or §pim e &legved b sard m@rﬁﬁlommi}@sptld%hamﬁpl wologivel mﬂmty of RAP-2

d
P o e ol BT e e 4R lﬁ%% figion proteins of
RARIRRidtEn wilteoRePurpinekeidnof s@adss anger et al .

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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1995) and subsequently the various RAP-2 proteins of
the invention (besides various other 20 new proteins
of the above and bel ow noted co-owned co-pendi ng
pat ent applications). Likew se as noted above and
bel ow, ot her procedures may be enpl oyed such as
affinity chromatography, DNA hybridization
procedures, etc. as are wellgknown in the art, to
isolate, identify and characterize the RAP-2 protein
of the invention or to isolate, identify and
characterize additional proteins, factors, receptors,
etc. which are capable of binding to the 25 RAP-2
pat}p\]v@tsas moteglf aboke Eqaf\pgmmp]@nlf RyP-Bscag enodudate RIP’s effect on actwahon of

NF—av(ﬁ ?@%ﬁgg %irgaaeg oP¥ PJS 1f18 'l%p%é rslbgg%ﬁé?e% € qu? eadi %& ance such a

RARIMARIH $ffe&0hRENS: whiRISEe aaglfabredirﬁanmurﬁéragﬂﬁnbs pro- inflammatory,
thereof may be used as set forth hereinbelowin

antif@faj applipatiopsi Al uddethst easd thhaRAPr thelsia, its analogs, fragments or
| i o) tlbod or fra ments ther eof
derﬁﬁpves‘%%rg% A flhécr] mo Ebnrllg?.té(? qsnc%géeec t%tﬁmtcr?fta & or biock the

cellf supdi N @Setn nﬁﬁjQﬁﬁdt%tﬁﬁedMot Re LG IW aafiakd pfb%@:ﬂird:ﬂ&ohlﬁé}ier se. For
RAP- 2 Dbi nds specifically to RIP and as such is

CXaFRB, 2V RS BARL O rorolF nRisPeniiely ciatragalsier (a5 Suspected) and should be
intr eateﬁtO%mFItﬁé %ell&'ﬁf:r% % tF'A\g kyh a@ld'(ﬂ'f 'h[QEn%t %ﬁ% cy%atbxm protein

or- ce Survi va hway's

effdcuncddiaad by mﬁ,e]pei&sieemﬂ; h)&ys@émlfﬁr q;@eimriﬁtmmuum ofthid petein into the
pr ot ei ns p55-R,, MORT-1, MACH, ., Mh4, Gl
cellmer By .9%&% Shdsink UpntseRFsatingra TFRMbITRRFERINIH virus, e.g., one

derﬁ@i Ifroﬁi"‘(/\é&é{ﬁla ﬁWé)}f hlch%hélpoll%.(m JTB’?({ E?ﬁg%ﬂﬂ Qe introduced: the

desi gn rugs may enhance or in
genRARedthid E’lugamcbt}acbmdmo edl sudfase padeiancheddpelidiexgessad by the cells,

c g\égllﬁsggu% pg eﬁggﬂg@ﬁw@%ﬁ#ﬁ é{? 1@%2{5‘8‘(@%\9{%1%%@%&3&1? g\fplltyhtg some cells
(CI] e BBs gﬁ&&?&t&@ﬁup&mg.ﬁ %iﬁ@fh otﬁﬁj lﬁ’cané‘mgﬁ‘ﬁds sgemﬁcally to cells

ot hers, acute hepatitis i Aacut e
cartyfmeg d F8FR sepﬁﬁ}RJ; sucheahdt elot reEAShiRant mgmn«iemedmlhbedapable of binding

of t iver .cell i mune- i I )
such A ITRE PP sk BT HBBE TS0 18 $ (0o AR AT chprogein. Thus,
expdssibRf W@élﬁﬁﬁfacéjﬂa%lrfgeﬁwehﬁoﬂ thedhaed 8tsthet\h:%s 48Rk Doet the virus
of cells in graft rejection (e.g., kidney, heart and

spetifgally) to tméumleatchll of othlei @Aﬁe&rdmop@& Bs camyinpechyr @ilawing which the

RAT BiRR GBS SR BRISPIIDAE BT HE A EO WA PG Hpdhe e and once

expheB&EIntthe cNsDRil0iS R ffenhhicelBnPOSEE R nfdaioROPHE FS-R ligand or
one or nore of its possible isoforns may serve as 20

TNF g fecireg|indgpspddsit REP.<Cabirmitoniof sechereopmipaet agimelidrus is by standard
pro@&ﬁYe% (Q@et ﬁ%¥§m8ﬂ985mh§r%gk rgga;l',tll%g). bﬁnother 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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enpl oyed as the above noted specific inhibitors of
RI P. Li kew se, other substances such as peptides,
or gani ¢ conpounds, antibodies, etc. nay al so be
screened to obtain specific drugs which are capable
of inhibiting the RAP-2-RIP interaction. A
non-limting exanple of how peptide inhibitors of the
RAP-2-RI P interaction would ,25 be designed and
screened i s based on preV|ous-stud|es on peptide
inhibitors of ICE or ICE-like proteases, the substrate
specificity of ICE and strategies for epitope analysis
usi ng 48 peptide synthesis. The m ni mum requirenent
sepfioshadlf igcafent.-hoktesyagen,ofr mpet hapatiby, thGehiviast isfdesingll tooblock the

Lnval ve fo am. no | ef t t he cl eavage
FASTR Bt 1 ANEPaRgaTAT S, arpds R ntecetler ltGaed &Y fiependent RIP
effécheor%lheq%btkin%emgd f%ﬁhﬁﬁm.!natﬂb @en@%mgto%érteéselltg@&eu survival

to the right position (Sleath et a
patkemar bh is Saﬂuat,lom9191:t Jpodditge.foerxamme, talintrodlo@to the cells, by standard

prO{:%c{ }eggrg ?1318 etotl %fglé%‘{/if f&gga%ﬁ' b%ns,seuc?()sdgrggats;%ugr? et fo(r:l ?he( Rap2 protein,

which Urd(ad 'eﬁ%@n@i)( BrdoRURY hran GRIBIBE Y RN AR @BIng the RAP-2 protein and
abbrevi ated Ac- DEVD- AMC, corresponds to a sequence in

thegsby plochDP-cxpises &) ansblegdrtsr the elh(llﬁARP))f thoJirB-Rdigsad-or TNF- or RIP or
cl eaved after ti

ot fFPETE cfPer e pRORI Lo opr e b6 AP, 5688 uie e above

reciabinBRNRiRE approackdOthe bamBBNkéquhcedl carrich9HA) ,th@nelniss being the
cleaved effectively by CPP32 (a nmenber 10 of the

oligompaeotae sgRvineédise fami |y) and MACH proteases (and
i kew se al so possibly by G proteases - see for
exahikeiseoaomted abovepenplindpgl dn 120BEEY .of Abe ReF-2-RIP hiegeraction, it

Pl positi en of the bst.ra pears to be, inport.a
may bg PRt P whiun ) S ST FRES Biirt R on T Gl fmation and
surli9al FhutvARdvhead iQysg.conbi nations of amino acids in the

first three residue positions can be rapidly screened

fo.rAQJ)tH?r'oE&sfb‘ﬁ h? @6 é Y& er gémﬁ Corlthe RE 05O ¥8Rin o inhibit its

usi ng, exa e nmet evel ope by Ge
hﬁ@ﬂ%&kﬁegnamﬁﬁaxﬁﬁysen et al., 1987) where a Iarge
nunber of peptides on solid supports were screened for

s pel?,'btfdnethet Ria@ o8 aiHiNsg We R1P anddiRied e @sots JIRIPDInAgHener0bifect is by
prot eases to speC|f|c p:ﬁtldes can be detected
the HﬁC%tE\Va@q‘fé&Oyeefrlhﬁéyme KaRBIRAC it beTyraes Aist eriRIEtIGRID rmolecules that

speg?%?lﬁ)};bl&%v@ﬁﬁA@osﬁlbb%r%%Sn%]?J% eﬁ%ﬁfn%gafg E%g‘iles g%%?livl\fm}gs of choice,

rot éases
e.g$ HmvaN@skmc@chp@bied{AEQ ebteirasitthe gwaﬁudrea‘QIchéir&ﬁ@ymes would have a
[ In a S|n1lar way. exac

seaf) ta!sﬂ%‘?@é& gﬁlﬁvﬁf*ﬁ?g%@%%yeﬁ%m vy ﬁat&ep F‘ﬁﬁfi*ﬁé%lg therewith
(coB‘xliB?ementary 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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i nteracti on between RAP-2 and RI P can be el uci dated
and then peptides may be screened which can serve to
bl ock this interaction, e.g. peptides synthesized
having a sequence simlar to that of the binding
regi on or conplenentary thereto which can conpete wth
natural 25 RAP-2 for binding to RIP. 49 Drug or
pepti de inhibitors, which arg_capable of inhibiting
i nfl anmation or the cell death activity of RAP-2 by
inhibiting the RAP-2-RI P interaction can be conjugated
or conplexed with nolecules that facilitate entry
into the cell. U S Patent 5,149,782 discloses
seqpenjeugfathbieg). a(Frcm Irea@wse methdae efcl angp@iiedb@shes Sed Oken & al., 1992;

Znig et B | 08 it £erde 108 b logthg) Brgeaiiia: Shinayana et al, 1993;
CaHQ;lr)éP%Pt 1665, 8 Jﬁ% T@J’_@bf@r[%@u %?laypq%j deg 5&% 804, 1993). This

chain fatty 'aci acid, mtic
apfthagels mmﬁﬂaa@eb ItthnEtAﬁgZ B.ﬁé nitesraatnmeanhamd&e catb k:ﬂmdxajity in situations

con ugates.intg the, lipid. bilayer of cell ul ) A,
R b aAEe B fadi fis SYBIEHEYT bRty PhOAEAGIP inersction inhibit
NPCM’?, QR B%oh ik QY &‘i‘neaéltuatl(% whett ?tt1§ BLsird t%%@oc%ztﬂus 1ﬁﬁ‘61t1%‘1’i’5t0 increase
avai | abl e net hods for transnenbrane delivery
sughoNeehl sss vaicohi.adn bbilitcasstit ksidasiteddo frereape oclbsunswalms in (ii) above.
nucl ei ¢ acids by the mechani sm of receptor nediated

endocyt o(mu; TetRAPLyproding Beatabge PlramaEyssedesivhneds ik also be used
t hose i})gnl Z1 ng al act ose, nmannose, mannose
to 0B diRUbRaN Flank PBRY PiRlcingsATdhe gy BlgFtot-@+ Fhose binding to RIP or to

fuﬁcﬁ@ﬁ‘aﬁﬁz%?&l&qme@ t&%'&rgﬂ?’btgmgll%%lv %aﬁgclﬁggéeﬂgﬁk gfgﬁalmg process. In

i nsul'n and e grow ctors suc
thig pprdiented thg ﬁbwemdtaby@st tpEGHbrid lspsteratmayl be tedpdrabert hady be used a
tors uch as r.eceptors 15 for,. bi.oti

recily ?%‘1@&1138 SR IRLN P IHE ARy SuBa™ b tEHatiER tEliovied by PCR

clonfr2NsWeaks Aciossodohe eflde WRRDLANE gﬂﬁﬁaﬁoﬁhﬁlere is described the
|l ocation and nultiplicity of biotin and fol ate

idengfegstonr sndreletiag nefrityvanputatser fpawten-tpfosimes kineeds! by amplication of

o IR EBICF T ALSEAEHRE B, LOBTRTSIPARR g e o

sequ@AgOMMEe 1k€ha|§€ nfeif] ¥ @6&‘31\}'&@‘1&1&&@%@%&@' AFNa ﬁi’@)‘acﬁ"may be used, in
%@fand such as biotin or folate, 1s contacted with a

ancerith tamprebrea ivegtitsl wingthe seendeod fthe RAGe2 ptaseis La wentify and

or. nedi ated trans-nenbrane
Cmngh&m@g?¥ﬁ£&j%gﬁggﬁygﬁﬁom%ﬁereby pernit entry of the

desired ¢o nd into the cell. .I.n additio .S

known 1 n0he Y& EIPHEY 2PRISHly ‘o uliieng dhe B%"b]{’]‘zd@mm or its analogs,
fraf@Eme nEedaMvhiivés tHeRRdess ﬁiegﬁ%ntﬂ)%pis' Qeuﬁ%‘?rp‘h? th@hods of affinity

Create a "chimeric peptid w || enabl e such
chrogtgtagsgihy to isolate and identify other proteins or factors to Wthh 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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pepti de" to be transported across the cell nenbrane

into the cytoplasm 25 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 nmeant to include 50

peptidom netic drugs or inhibitors, which can al so be

rapidly screened for binding,fo RAP-2/RI P protease to

desi gn perhaps nore stable inmhibitors. It will also be

appreci ated that the sane neans for facilitating or

enhancing the transport of peptide inhibitors across

cell nenbranes as di scussed above are al so applicable
prateandor faetoRAPhZL ding tosthe FHEHE nwotting e s wedogs fmaghentasr derivatives

ot her .pepti des an rotein i gch exert their effects
thef‘??? P g@& Ilﬁ?‘ifpﬂ?'?’)??m &% Qll“@&aisaét%gnﬁé‘g &APHE s ment i oned

herei n throughout, the term "anti body" is neant to o

i ncl ude POl HThYrhRbARL e Seftied profeinod israploaniiagpgniegr derivatives

ohi B , i At -idiotvoi - _

oo B e e FEh ALY E FRd ss Dol MG rddibe specific
antgoidies tieerein. Thasedartioodies iy aksoviel useasorfthagimposes of lparifaftion of the

rovi ded a nown technjque,. such as, but ngt
RAH £ R &2 eriiimat P 2BY @gvgbéwfa@bsaif‘d@egﬁmégﬁs%l&acts or from
traf @& AR RANtnet %%ﬂbﬂg%ﬂa%r £iPnalits g}q}ﬁl:grgf gi ﬁ?%@&ﬁs' Further, these

het er ogeneous popul ations of anti bo ecu
antdediegeuhy Yer guetd tibredisgroatio bugosssetos idenidyivigzdisbrdérs elated to abnormal

anti.gen. A ymnocl.on i.body c ains a . .
fungﬁ%?%.af fhaﬂ{@-rﬁiﬂ%@kég% lig ‘Praﬁi%ﬁy%?m’a?{tll“ﬂﬁ?ﬂp%@t RIP activities,
e.gSReEIatlite b0uRREGENFASRITIGHNRORUNAL) PRScekXAORL @FfB&s mediated by

substantially simlar epitope binding sites. MAbs ma

y
RIher dbPa ned dpgcifretdetdlsr ekiacan Tlost kosdd skéll dedrders bheclated to a

ma%%@twggq%’df@%r%e(l@g%%ﬁénggggg&ggpgﬁolwﬁ{gs&%glg]’é) Ellaf%e%,ebr various other,
abd¥eSiehal RPLbidding p@ASins oFHRIFOWpARE R LRAE HNT hRHIIES vould serve as an
LABORATORY NAN%KL, Col d Spring Harbor Laboratory

imporggByiagenstc @sll i gan et al ., eds., Current Protocols
i n I munol ogy, G eene Publishing Assoc. and Wl ey
| nt Brgwoidnden he Yioted2Baf 1892612086 )idertifeat@ntehtharefterization of the

P SR RS o BRSS9 Bl s
scrédIIRGL QR NPz eS8 pleNGhLIGH MBse! @Renin@VrodedBres! @b yeast two-hybrid

G LD and any subcl ass thereof. A hybridoma producing
progedutd apis sthiertphesanbelowyenst isd tordenby the RIP pudtisdsderbtanger et al,,

bR B AL R SRS bR LS s ot
newpr gbeidseds MRt Beelcohnd HORME tib®A- 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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25 Chineric anti bodi es are nol ecul es of which
different portions are derived from different ani mal
speci es, such as those having the variabl e region
derived froma nmurine mAb SI and a human
I mmunogl obul i n constant region. Chineric antibodies
are primarily used to reduce inmunogenicity in
application and to increase iaelds i n production, for
exanpl e, where nurine mAbs ve higher yields from
hybri domas but hi gher inmmunogenicity in humans, such
that human/ murine chinmeric mAbs are used. Chineric
anti bodi es and nmethods 5 for their production are
knoxw seinfdribeh@einabGabithd RAR-2 qiroteerhﬁg beNagdeld. toAgténﬂ:rate antibodies
Sci. USA 81:3273-3277 1984 Morrison_et al Pro
SPeRFEIto BB, praisins, 9sa B sazd esstsof@rﬂgM)TheseB@thgWﬁéﬂ fragments
r
thergbf ﬂ{aga %édeér:st geigfoﬁﬁghae efhgtheqaﬁgé E%lx%h gajstood that in these
appNoak&jmdee ahfibodi&B4) fragNenkethgeof &t t}adse spebHIchDERAP -2 proteins.
314:268-270 (1985); Taniguchi et al., European Patent

AppBase@tonOthe HTADE inpatebidhed v.h_ﬁbfhblﬁ}frbfseﬁtgmvl&&ﬁl) thal RAP-2 binds
Morrison et al., European Patent Application 173494

spegibigly wHYd amrgraé ﬁu@l 1s a9gBatomotidpigeet R]é’tangman tipsmediate/modulate

RIP&S%%?V&?H% ﬁﬂl,a}?@b ?gagétgeﬁsdeﬁ Ublellzgraflnifac ot t %g X%%g ma’t RIP functions

indépeabiritshedn banginddon MBﬁitheriﬂbtag@r(e et FAB R, pbs- anmo]“ 1, MACH,
137:1066-1074 (1986); Roblnson et at., Internatio

Mepht@handabRADELI GH deth DaBBTRY 267 ith BRBF2 shed! %ﬁywl pathwaYS) it is

or 1Bl Sy Ay PTG B U 2 i racion o

desbed andSdepBAdiRd 4n 2dBcH 30 EYe pdBetdBrar€tntahced/ifkibaac By the RAP-2-RIP
. 240:1041-1043 (1988); and Harl ow and Lane
INtGAMHORABPESA mwﬁ%ﬁlwﬁmsnc@uﬁw cah és of great help. Amongst

othb&f g&ﬁ@%ﬁatﬁfsemeﬂth'ﬁhe&% LOGOT Q{a _? c}?@ﬁﬁz‘ef‘ sg%’ms to reﬂect FAS-R

ref erence. anti-idiotypic ant’i bo
ligamdrndsoatyd rzlknth: bf ttecognicziés aumuqmmnedﬁimafdmemladﬁaﬁl such as the death of

ener al | ass ociated with the antigen-hind
thegkﬂ I}ﬁelrl‘t%\a % E}Ha BRCEAE %ngsglésnub@agqi%éﬂégeg% of cells in graft
rejécggf‘}‘w Z1 REnd neftk aRd 1104 the d§eﬁ‘ﬁr%f %f?&ﬁi‘eﬁ@ro@ﬁgs Hleﬂﬂ@tb&‘zﬁn in multiple

. nouse strain) as the source of
SCIMSlsmnémI@rStlmhllbdedi § dedisngiderelpiah ealisedT] ﬂ)mllfemanﬂml czfe‘Ue AIDS virus and

recogni ze and respond to the idiotypic
hen&‘éfhél’r‘lhllﬁrl‘ga Wt¥SSf the i muni zing anti body by produci ng

fntlbod to these idiotypic detern1nants (the
ant L0 PO fepibal KA ¢t o anqipptelts Uasslbipawﬂfmway serve as

naﬁn@lgqm%%gorsw }QLP lnSoxlﬂ?B r?%&"tﬁeela%\}e %F\p%r s rRdeRy, may thus be
reference. e antl- I body ma be use

emplayed aﬂnlmcal@e‘ﬂé ndted lspmttﬁ[zelrﬁrbnlommﬁﬂéﬂj 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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response in yet another animal, producing a so-called
anti-anti-Ild antibody. The anti-anti-ld 52 nay be
epitopically identical to the original mAb which
i nduced the anti-ld. Thus, by using antibodies to the
i diotypic determnants of a mAb, it is possible to
identify other clones expressing antibodies of
i dentical specificity. Accorgfngly, mAbs gener at ed
agai nst the RAP-2 proteins, =anhal ogs, fragnents or 5
derivatives thereof, of the present invention may be
used to induce anti-ld anti bodies in suitable animals,
such as BALB/c mice. Spleen cells from such inmunized
peptide @yathesitSd thidimphodycieenadtt ifot ffiaichr cidonges oSeepedd by ICE was
anti-ld mAbs. Further, the anti-Ild mAbs can be couple
foupg, t(hm(yg}v,e,fglpr ARBR aplgs F@S}‘ﬁdp% of t%@avw@y@ A s(rq)@g_lyre erence for
[ t
=sof RO b8 P MR o S Bl TR (8 right of he P1
posttivat (Shavteet die 1090)dHdvgard @t pi,ox9en | Thembdmyt &teal on DY )n&lrthermore, the
mAb specific for an epitope of the above RAP-2 .
ﬂu%?%@%ﬁn or an§1 bsgale  fragmemeBidnd deri vadi ves tetrapeptide),
e th
acehh%s[ ?%ﬁ“cquﬁ‘ gr h@th&ﬁ?&dmyg? *eég}{&gt r ggl§rﬁgla {, AcDEVD-AMC,
corsslsmddarto laoseﬂdtmoem palp & Albe- ngoﬁypbllyﬁteeﬂe (BARR) ﬁﬁmmB be cleaved in

rot ei n-.a. term "anti bo is also nmeant to
cel Pﬁg?@aéﬁﬁbfgg%ﬁﬁ%tﬂaﬁﬂ eaédreilsasacgh%wpta@c pIaperses Gaenn, 1989,
KatReheef al. 3993‘ L%%ebrﬁl@ét £X200)eand @%leﬁm e%fe@@ve)lf by \MHPBH (a member

are capabl e bi ndi ng anti gen. and F(ab
of the g HIGE Ipa&ikast: lfenﬂ:y:) drrdalyiteoit] pmcﬁteatsm gatl lwewiidsoalyg possibly by G1

Profeégeggr, r‘?g% OE F%%ﬁ le SX gobgﬁ@g% E}f##l@‘r(ﬂgn | ﬁ? g Ctmiy have

antlbod . Nucl Med. 24:316-325
(19%@)6 iy X%hlh peatlarmféé? B aRPermbOa iy IIBpaanp tetrapeptides

havAASS BeMhefHAANEBALR Qid Pé@ﬁié]@%a b/glq# tﬂﬁ%ﬁa ons 8P adntho acids in the

the present Invention nmay be use etection
ﬁrsa nicree wesndiiet pdsitams ofant tee raghdy &cmmetcb |f<n wadiap db nifye tastivdeite of the

met hods di.scl osed herein t anti body
PrOBRECiTIngs OF SSERPIEY g ined Givelor @ BY SEvIp (o Site 43855 Feysen etal.
1989 o, BQL y4 'l&g@lrﬁﬁ}{ﬁg%f iR %Hzé’d”lﬁs %J]BBRS %er@a&?éeﬂe(ﬁ tf@r specific

produce Fab~ fragnents) "or pepsin produce F(ab
intdracigre it antihodmat Tho dyndisg sﬁMACH preteasapadpecidic peptldes can be
IS ca

l e of . 25. .
e QuBE R xaftel)oF BRL ko drbhi BB RaRetine tiesNihas wgge in the an, such
as RURkbeNgy FPIHR Y ﬁmtté%lsés'? 8tcaMhishRtMad Eﬁ@eyi‘%n’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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term"epitope" is nmeant to refer to that portion of
any nol ecul e capabl e of being bound by an anti body
whi ch can al so be recogni zed by that anti body.
Epi t opes or "antigenic determ nants” wusually consi st
of chemi cally active surface groupi ngs of nol ecul es
such as am no acids or sugar side chains and have
specific three dinmensional sfructural characteristics
as well as 5 specific charge characteristics. An
"antigen" is a nolecule or a portion of a nolecule
capabl e of being bound by an antibody which is

addi tionally capabl e of inducing an animal to produce
antDbrgdyr mapddimhitofors, biindh age tchahl& efphhibpi@g afflarhaution or the cell

dea n-tral?t S fb\wgb@ |1rfl—1113:1¥1fl ?ngﬁﬁ 2 r?r‘ré%a%tg?lgf)%c eicgnjugated or

confﬂ?@[b‘iﬂ Mh ﬂneréhg@éﬁaﬁﬁaaﬁltét@@nt@%wﬁe !l react, ina 10
hi ghly sel ective manner, wth its correspondlng

ant e
antﬂljkl?g %I\ﬁ’ggp%%@%#%}s@ E&, d%eé?'tlg e?]ﬂ%a %Be érrz]lgspo,rl:tﬁcel across the
cellantimbadé esth 4 meﬂnbdma glefnﬂﬂgl’@BhSSmel a@lﬁjsbg)mh ﬁ@lypmﬂéulion -channel
inth pre i nvention used to
forrawgrﬁq?xpspv | 9t Efrmafaémnﬁ P }«Pépfgﬂeae%né&fm& FheiRiBy pcids, e.g. myristic
r |
acid® gfnﬁmg )?Elrﬁezlée%t@%n?o 8{6 5191}(%?%?1%5 % B%ﬁ‘gﬁj@ﬁlgcg«g%ulé\r%olnﬁlgates into the
lipid v eyt iob nelluTahl ingndamdsend 5acal¢tamnhé1r Srhra,,dnlmythe cytoplasm.
i mmunof | uorescence techni ques enploying a

f1 uoswestent ILyS| pheties] 808,900y viels %@alﬁ@leOW)Btlﬁ)le gbeeransmembrane
ht m croscopi c, fIOM/cytonetrlc

del‘F*’FUd?fdﬂ%F‘i*il%s syl &% PHioRet Imhikeddni pptisesd (lbfflelﬁ PaigHeHn ke mechanism
of rte t@roquédﬂlﬁgfemicfda{btltc %ngtfsﬁr@se s nﬁ{é sl?en[fga%cﬁﬁe those recognlzmg

uor escence
Oalmcmsmn mainecste[ QAL 65010 th,atef (Ifanlsf&:nSrl t assmkglﬁmpman cmfanscobalamm

2 protein_of the present inventian.

i
(VBT 08 e ol S AR GG B DOheF QB grawih fhctors such as
eplcﬁErﬁ'ltaPél%g\}tH %ct&r{@@'l:geﬂ \% 3] deRAkd SR nudld REQYE! f8h as receptors

the | abel ed antib he "present invention to such
for d)lstynecamdeﬁolaté[h@nam mkimfyageousmrwegdemt gnhiascep trefismoatb hgross the cell

meh v 436 1o e 1Rty Slighhieh bE P eaf tdf sr-En o iltgrmembrane

surfab&s ld}$em@§t 8IGhafd REOCAME fed 'r‘écép%orp%ﬁia@de tfaRsmembrane transport
deternmine not only the presence of the RAP-2 protein,

propassesailEns, iat eomilest forad jbotwesn at dvenpexadrinbel deliwsedkinto the cytoplasm

Iy - he ent nti.on, tho ordi.nar . .
and R 1P NP RERERH 2 TR 16 BovhBRT SiDY & AT RN beagine biotin or
folawé rédepiond ler@‘[@dte Lz fb@%ﬁoﬁ sied @S trastBbibife Raf§RMUIRSNanism and

can be nodified in order to achieve such in situ

thergay eermip pntrysef thydesirgd sappoynskintohibe RAP- 2 protein of the
present invention typically conprises
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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i ncubating a biological sanple, such as a biol ogica

fluid, a tissue extract, freshly harvested cells such

as | ynphocytes or | eukocytes, or cells which have been

i ncubated in tissue culture, in the presence of a

detectably | abel ed anti body capabl e of identifying the

RAP-2 protein, and 5 detecting the antibody by any of

a nunber of techni ques wel | ggomm in the art. The

bi ol ogi cal sanple may be treated with a solid phase

support or carrier such as nitrocellul ose, or other

solid support or carrier which is capabl e of

i mmobi lizing cells, cell particles or soluble
peprdotréinase dilge s ppdbitorQr whahr car al¥aybd kit ech@sdiedor binding to
R&?ié&§Uitable buffers followed by treatnment with a

6 RISASE ntsrigd PaREPHBWYE Fiabladddhittace with the

present 10 invention, as noted above. The solid phase

supPowill @ksocksr pprsecintay théiethebsanwasteans {ort facititaging barf ¢rdwncing the

ngd tj : remove unbound anti body. . The anpunt .
g8 R By bl SR ol RO G Tl e AR B avpticaie
thetiigh-2he idatefeinadhbisd oavantdPaabthemRPsdesBYid pAking which exert their

hase sup?ort", "solid phase carrier®, "solid
u

p
effegipipbpeciiularyol i d carrier”, “"support" or "carrier" is
i ntended any support or carrier capable of binding .
ant hgergaods the annbddivsdhesionye herekm thwnghogpthettsrmofantibody” is meant

canriers, includ .ass ol,ystyrene,, po r opyl ene o g
o MIATI ! RTpRRS  noPBHoSay padEu L el RRSr ehie antivodies,
antiRHbl hedafeld) Hnb&Ses RONYiBEAME Bkt d8She 1a98BPPS18ME or bound form,

naﬁnetlte. The nature of the carrier can be either
ds §’§

5| feagmengsothereak promidedrby amsiotaw! chgue isechpas, fos ast limited to
: ent .. ion. The .su rt material may
enzﬁén\%@\%le@{z%r E%Ptldgggnq%egéss?rﬁie%on%w%@?% H"onf | guration

so Long as the coupled nolecule is capable of bindin .

fo BB aRRR T Ben b Ao BBy By SEG WLishurdy Grelcttles derived
frof@ibel RFa 60 BhIGW Bhh Nz Wilears éhCak, m@cldhaP antRRAY: contains a

cylindrical, as in the inside surface of a test tube,

substantipley bmeganabusspapiubationaff amtibodies spicifertoadniigedsy whidiepopulations

urfac y..be.flat such . as..a sheet, test stri etg.
coripthy SRitb D S atOPE PRils TP e MAES gy Phigfied by methods
kndeadsthodaaitdskivhd £€ Sde, Fi@xambleR dHlerlk@WIHIRYin N BGFe, 256:495-497
suitable <carriers for binding antibody or antigen,

or
(1X4P):1U-BePaipntaNe. o, Hod Pt Anputichet sareds.bilalise and Lant ANEBODIES : A

[ Ltk en The ,bi pdi.ng activyj of j.ven
LA A o RS F N Sl o ba B Ly oy D Ao ol eas.
Cutyentderoercoisnednacalchy) GreeneVRlblisking Wkso® tana dwileyf Ne@Bscience N.Y.,

|Ilgd in the arf will be able to determ ne _
( 192’%@1 V8P VRE SREETGHPY HRIChd8EagNCED A inpasARTated enBigedh herein by reference.

SudFALRIIHRATAR MY SIPIALMElobulin class including 1gG, TgM, IgE, [gA, 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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routi ne experinentation. 5 O her such steps as

washi ng, stirring, shaking, filtering and the |ike may

be added to the assays as is customary or necessary

for the particular situation. One of the ways in which

an anti body in accordance with the present invention

can be detectably |abeled is by linking the sane to

an enzyne and used in an enzyne i mmunoassay (EIA).

This enzyme, in turn, when |ater exposed to an

appropriate substrate, will react with 10 the

substrate in such a manner as to produce a chenica

noi ety which can be detected, for exanple,
ands g dwiieg pHBREvatabbbin consient gagioni Climeny a\mtlbfequ:s #r8 qngnarily used to
redE&%%ﬁEﬁy&é&n&P{g dl%n pgn%catyo%egn& % qgcrt%sg %MS lrg_gféc{utcp&l for example,

{ are not

whetehydfieg enase haves hpby hRIBCHaM AtGldRase, but higher immunogenicity in
del ta-5-steroid isoneras, _yeast al cohol dehyd enase,
hurgsh o) tb@éwamﬁéwmt@ra@w@ﬁ@g arfaged. Ghimee %’ﬁ%@%‘ﬁ%\@‘@ methods
forl RONELBAEiGAOLE LA S, R O A58y 1080 9K MRarl. Acad. Sci. Usa
phosphat ase, asparagi nase, | UCOSE oxidase
81:62TR3yal aldRd%iMason ret tabnuhbealsletl ALBRSE). USAt&ﬂI 6858;6855 (1984),
| ucose- 6- phosphat e d%ﬂ%dro enase gl ucoanyl ase

Boulianng | ¢ pbh iNfWe t P §¥e @et(%?@f oft BlanEWepean lglatent Application
12%2(3‘0%511%8%9 VerS¥-Of4 MRfghi.C g Sei CRLRIP19Y:288-270 (1985);

chronogeni c bstraté for t yne. Detection may
Tampsdi be accBmppesh&dichy A@;ﬁmathomdﬁ'ptmﬁ Soublisfied Webruary 19, 1985);

extent of _enz icr I1on subst |
Mt Lo ES e 2r et Aptision D04 erRlel Biarchyg, 1986); Neuberger
et Qetm 'Pﬂﬁ)h@?%nbﬁ’(ﬁggmh' g@gsﬁéﬁ' IDIQI&E”VJ‘ ,Qfogdy: i@ldosdtYal., European

of ot her "i mmunoassays. exanpl e, by radi‘dacti ve
Patenib elriphigatidre laﬁat%dgutésh@:t Jane i bhdy%&)ag?mﬁg@ ef tali,sJ. Immunol.

13?2@@% f’@]@umgﬂa@ crﬁlogiei?-lf;i 3%8%1% atbe{}]l?darpp gt{;ana N V08702671

(pubBshedaupg 7] mmtmn%& QI yPrE@qlml Qa8 @@djﬁwahmsnw(mn Sun et
Mol ecul ar Bi ol ogy, Wor T.S. et al. Nor t

al.,HBuor a et Pdishd. sﬁ¢1n‘é3£§o%&w218\l‘ﬂ 98797 By tieni @thalpaﬁfCtlﬁ:l@gl%O 1041-1043

R BRI b el TR T RIS A A SR AL MR s, These

refa%ence56rel $I¢1P KR REatBY hérehesvaBkeerdeer ei n. The
radi oacti ve 1sotope can be detected by such neans as

t he A4S @n@fidiBey@icc Qh‘xm &) Qﬁnlﬁ)d%/c' atdd lakibedy C@M@E €fecOfnizes unique
by autoradi ography. It is al so possible to |abel an

detammmmjwemraaﬁ csaamak willt thet etigendseding isite eoft amrantibedy. An Id

ant Cuo escent ngpund When thfaéluorescentl tic type (e.

oo oAb &R PRl PRI FOTY BHEE QP e gpd gepetic bpe (e.8

moﬂ@é/ﬁfaﬂf)gits e doccRITRSENGS 16 Whid¥ear HRIDIIASbEIRE §etpdkR. tThe immunized
fl uorescence. Anong the nost

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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commonly used fluorescent |abeling conmpounds are

fluorescein isothiocyanate, rhodam ne,

phycoeryt hrine, pycocyanin, allophycocyanin,

o- pht hal dehyde and fl uorescam ne. The anti body can

al so be detectably | abel ed using fluorescence emtting

metals such as 152E, or others of the | anthanide

series. These netals can be gftached to the antibody

using 10 such nmetal chelating groups as

di et hyl enetri am 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
mag trerepltopicalbsidenticat tge drigntal bdidywheh tilbredithieeantiilde d hpg, by using

et.ecting t.he presence of |um nescence th rise
e gor e ‘EOPLe SO RnOHe A Cal ot BRI By gper clones
expr@dstdaCantiBodi¥s sS8éticacdpesibiyni nescent |abeling
conmpounds are lunminol, 15 7isolumnol, theromatic
acri ol £: 3
oxcal St S THEPE P Rbs el Ol Blhe KAl 2 BrdRlck, 3B oge agments or
debertivee thetenf] abdle precrantvdnady mdy bbeiseprtesehe anti-Id antibodies in
dnyention. Bjolumnescence_is a pe of . . .
smaﬁ}_ e éﬁ_ﬁé&ﬁ%ﬁa RICS nSHFG) a%ﬁyscfgam Supdpigize mice are used to
prdﬁﬁbé%htﬁl%ﬁ!d%ﬁﬁ&e@fe@iﬂ% i 1D GRS ¥3rth S tHR Tahti G4 #06% @h be coupled
the chem I'um nescent reaction. The presence of a
1o biaarriari suels eeriteypolotlgnpet i tenodeyenmi(K&H) bnddeeeé ab i imgnunize additional

resence of 20 | um nescence. |npor.tant . bi ol um nesgent .o
B irac o FOPUBGERES O PABER Ry 2P dd OGP ot Fave the binding
prdpefiich 8f A2 RNl ARMQRtific fONarPEiloBOdY tHIRbeEUR &POf profen, or analogs,

present invention may be adapted for utilization in an
fragmenip enkderivatisessthgreofal so known as a "two-site" or

"sandwi ch" assay. In a typical imunonetric assay, a

quaithe tgti-0d nuabsathet daveatieirboay idiowpicrapgopsst oofidiotopes” structurally
.aptibody). is bound fo 25 soljd support or carrier
Smﬁp?ﬂToat%aﬁalﬁ?ﬁet‘&?”tﬁ‘e"a@@[@gt 5P ¢S CASEPREI%E! ubl e ant i body

is added to 57 permt detection and/or quantitation of

t he Theripiat y'aphpslye s fabsomettaple tnseniudeobp@- priass emolecules as well as
g9 PHLIS (2l o8 ARGV, KR! BRlcanE of bincing
antigaaysb aid Rabghiridigentalatk bedye ot bOintdeeasibodd, (@ seore rapidly

is first contacted with the sanple being tested to . ,
fropy the rculaan.cangnpy 8AvS kéﬁﬂ@%ép%é?ﬁ)ll%%%ﬁfdﬂ%lﬂﬂd’ﬁ igtact antibody

(“@hﬁﬁgﬁﬁyﬁﬁngge.BQ%QGggng%%%Tantigen conpl ex. After

a sui tabl e 1 ncubation the solid support or

carier s washed to no t%ﬁ residu of th quLﬁ .

a1 €1 HhePTRIG GRVERCREG B e E Rt gy AR wserd
in teraeheidvitda hiebs 0dddtfoPthe 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



10

15

20

contai ni ng an unknown quantity of | abel ed anti body

(which functions as a "reporter nolecule"). After a

second i ncubation period to permt the | abeled

anti body to complex 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 time to renmove t he unreacted | abel ed anti body.

In anot her type of "sandwi ch® assay, which may al so be

useful with the antigens of the present invention,

the so-called "sinultaneous" and "reverse" assays are

used. A simultaneous assay involves a single
terme 4 d

B e A T ey B b pnd by o
antgk@dy éhidemmplagsolieiragenesd bd Uatt abtitedgalpitortes we ' antizesic determmants"

e inc b tion.i onpl et t he solid support
usiely Pt il BT cHelPaSH dUGeges figh g amino acids or
sugadiRleectald anacie!l exadc! tﬁiQ@lcﬁﬁileﬁs%ﬂap@gﬁctur-gh%hé}'é&§ﬁsﬁfé§ as well as
of | abel ed antibody associated wth the solid support
Spe@rﬁ%@ﬂfgeéhanastetlﬁe?ﬁ determined as it would be in a
conventlonal "forward" sandwi ch assay. 20 In the
"r eva@r'setigeas say ,mcskecatw\bxse padidntdf anmblctide cqﬁabte sfobaitg dbound by an

ahel ed tlb y to th luid sanple fo
anifiogy SR P oRABETIN sapebled 4t CHEAP BHORGOREOUCE 28 ghigpdy capable of
bmﬁl—i%pt@ratn Htop€ @f fHaBan@deher A aﬁﬂ%énbat g hhx‘%%‘l%a&ﬂ ﬁ’lﬁreoﬁl%h Qe epitope.

is utilized. After a secon 1 on sol
The kpeséfic re@cwvasméamdntoabnvem imea#| tofindibite mhat dhd magelnthﬂf react, in a

. the |due of t anpl e bejng t ed and t,
hlgbB/l {?ﬁg ¥e pranper, Qgtn&f SHhon HIDMIE d@pd Al gvit the multitude of other
antfRURE FHIEH e bOtvdkal el %%e@@ﬁtﬁ%ﬁgy associated with 25 a
SO|Id support or carrier is then determned as in the
"Si 'THé Eﬂ%@i&% m@lﬂgmofffgﬂmlhg f%%ﬁ@é/tﬁes R&a| nEt regent invention may
proteins of the invéntifon may be produce
be &B@hﬂb&]{@nﬂﬂﬂ@ﬂ‘pldﬁaﬂhhtam%y pjletecedmrIEAPQe@rofam iIreX am:mlpE, or to detect
Sanbr ., 1989 and Ansabel et al ., 1987-1995,
PfeéwPaC? sl Sthih e’§{IF5tSatBF éj\i%]iﬂzal?f?@m ef die presaparymiien. This can be
acdd thsl?éﬁlﬂ iffﬁ@%‘é&n‘c@ tetcﬁx% Eé ngTISISymé a%@é@f:%@ B¥eled antibody
appropr| aryotic or ect or
(seeoelpai) mnr}ged Weh islghmemrxsso;ﬁc eﬂmmdytn@etfmr ot f.ﬂle)r@meursldesectlon
Accordi ngly, the present invention also concerns such

expias sitindics éat fugeaatdhéeal) skaunBdhh pebént ﬁrﬁfenh:ﬁtﬁmay be employed
roduction of the proteins of the invention.

hisiplomisalyeds laaawmflh%@%zeﬂ@eo@rermuw@str%e‘qquawpheﬁc’f in situ detection
of meoﬂiﬁg'f }olté{n %?ghé/ ﬁre@&ﬂllﬁge?moﬁr ag gt t?eé@c@ign tlﬁ%ymb% lag%omphshed by

derivati es he vectors ‘encodi ng
rermcmxhgj g éllsrdogloalsspe@nmd ifrugn angtiegs aad grovidiag thentabeledl antibedy of the

preﬁﬂs éléveﬁlilgltaﬁtlb ?1?@ a? g;d&q}ng%atlr agaﬁlgéfe (or fr I}%%Ensentl) qg lplr'I %erably 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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10 and fragnents. The derivatives of these proteins,

produced by the transforned hosts, are the

derivatives produced by standard nodification of the

proteins or their analogs or fragnents. The present

invention also relates to pharmaceutical conpositions

conprising reconbi nant aninmal virus vectors encoding

the RAP-2 proteins, which vector also encodes a Vvirus

surface protein capable of bPhding specific target

cell (e.g., cancer cells) surface proteins 15 to

direct the insertion of the RAP-2 protein sequences

into the cells. Further pharmaceutical conpositions

of [ t YA =16 ;

(o) o o R He TRRenE sk afe R b e ally comprises
incahatingse hiogo osed) azenme nlfchtalael RABgRapflotlek nssequende freghly harvested

b ru hat the RAP-2-RLP i nteracti L
ool BarrDar e B Erie Sola iAot B bbiisgdp tissue culture,
in ﬂaﬁ\f)@é’.;%h&rbf'arﬁéltééﬁ%lyala%léé AIHRAY capddlMBeHifRhg IR AP-2 protein, and

active ingredient to achieve its intended pufpose. In

detgefetiet the aptitods bplhay rhe sumberad ! tccémmlss weldlsowmmip thoattai n
sui tabl e pharmaceutically acceptable carriers
confitie SbiicﬂggieadcziapliptenMy ardrauted witArd esidwhashsdpaort| drtcatréer such as
. processi ng e active conpounds into arations
it o e e&é i BRRPHERICHT T Farhigh dh ernghle o Taimpbilizing cells, cell
c@Biot b8 ke RE CPRE "BlshON Wit shfible buf
pash cht In g thereQ%EQQQﬁé%Hkﬂﬁggﬁ tzkfﬁ%ge 3? ° & e
folberdd| by mreti*flrretnawtlth 2 SlefFambRARLRledr aitibbdy andcdordance with the present
or ns oty spected to be expres
R 0 o 0BT T S REAE JORRCRT B GHcH BRGHED dipcpasied with the
bufBPAERBAd ¥Rl t8 febichufbolh & hfModpat TR raRRHull oOShund AUBHP8S said solid
in an anal ogous fashion to the éxpression of various
SURROHEGT cprTist glapishanrheoietasteditry qomeentiontlrmaessl| ul ar
signaling pathways as indicated in the above |isted
co- GBanésdlidoplpeadiupgorpat 'sokid iapd icamict'grisolidrkepgort”, "solid camer”,
di fferences. npy poss contribute to the
"SUPPRN | &F 5 FATIF | i f%%ﬂf%ﬁe YoPUPROEs Bbaiict Gapapde of binding antigen or
anfiAAPO Lvdi] ganeh @ omFor BSrriefs, t1H&u§@%F€s§)f cﬁ#lr?ﬁrene polypropylene,
CED3I | CE honol ogs (Wang et af. %
pokykthyleng98yxtranhayloneseylasdsnwetut r'mdhaméflpd enellolosésy polyacrylam1des

ove nmen ned aten licatjons
PG Aheehtip o e THAE GLORE SR b hE SCENS) plagme extent or

insbRGIONS HepEposeMIEHRD RN EirfveMNs:. tﬂqehﬁl}ﬁﬁoﬁﬁldté}ml lﬁﬁatyq{a\(/e virtually
effect on the activity of co-expressed

anypeyseie phlcawal @@ﬁﬂtlrlatayn & émal ascbhef mmmttdtlmlbcttrb@ Ls cdaeahzlh of binding to

/[ ARPO1_ and
on RS oy o Btk hens B B Raicr RERF S g 48 HBhercal. s n o

beat eytindisoml, ofs @etht Uhdde SelffcePsfOol @&t indR, dgahdSkternal surface of a rod.
Fas/APOL- and_TNF- nedi ated cytotoxicity. A

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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simlar inhibitory effect of at |east some Gl isoforns
is al so suspected (@ being a recently isolated new
Mch4- and possi bly MACH binding protein, and al so
MORT- 1- bi ndi ng protein that has MORT MODULES and a
prot ease domain - see co-owned co-pending IL 120367).
The wi de heterogeneity of MACH isoforns, and |ikew se
t he suspected, anal ogous 15 ggterogenelty of 01
i soforms, which greatly exceeds that observed for any
of the other proteases of the CED3IICE fam |y, should
allow a particularly fine tuning of the function of
the active MACH i soforns, and by anal ogy al so the
act Thebidingsefioity st a bRt dot @antibb@d of #koMesntiohes lﬁéi%d%bove may
proteins or p033|ble i soforms may have varying effect
be defermiped pesording 4@ eedl knpyvry é@éh%ig tThepe skiledeimaie) agh will be able to
e pf t
derpinbtle e bt AU S OGN B ARARTHRR Ty employine
roupa¢ bxpryisnenasiolescri bed above. It is also possible that
sone of the possible RAP-2 isofornms serve other
f UNOtHePBSch ft)fs ase¥RARLEstirRAR- %axalmgf:ﬂ;@m@/ﬁﬁd 2hd HRE HaWBe added to
may al so act ‘as docklng sites for nolecul es that are
thejapspgs 9eid chFioDElye neprsprry yercho rarticelpf Bipekornf Fas/ APO1
and TNF receptors via interaction with RIP or even
i ndepenfltwtWays af wRicR.an26tiBuly ihactdrdanga ivqthlehab'rdsrizrttynw‘ntion can be
Fas/ A nd, TNF, receptors to cause inflammtion,
et oS by DR MERE S 119 GRYTRen IR Bebgy gt dgmunosssay
(EIW)' OB er2Y AT inl theS Yee AR sACT M ddpespriafOsubstrate, will react with
aberrations in the function of these receptors coul d
thetﬁebﬁ@m ircgnchrd yxa@reﬂr @5 ¢ ipoukict @ dhhmint gwrmts mhlchl erdelead detected, for

both., e cess deficient functio
exameocl p]_llyo%( ol %}{)}‘é? egﬂc, I&Imrln{:talc cgutm JsBeﬂ ga[n énzymes which can be
usegab lielcegibbalaboeit hest Al iQRsdOfbuy Afd AMSirEh&IEAS Bflate dehydrogenase,
(Vassal | i,” 1992; Nagata and Golstein, 1995),

StaptyAGfORea) i nepolases, moldieul-sleroihatisqrasres.ci yrasle Risohele dehydrogenase,
alpﬁé-gg/@%ﬂoggo %ﬁ%t% \ﬁefi%/cggéenta? Ievﬁ?{clee E]%:}??ée goﬁgﬁgé Jf éerxlg?hsh peroxidase,

ate e~ ac

alk@lmel shodplistat, AevagihbRl aResde &idRp RaLc b sotosidRe ribonuclease, urease,
aspects of the invention will be apparent fromthe

catglage, @Wcﬁge .@%gqpbpt@sdehm@Dew@rglp@qHqup apdwctzlcholin- esterase The
det€GRE" F;Qje el ot @ﬁsh%ﬁt %} co metlcggr fﬁ!eth&ﬂ' Q%bﬂ)]o gmg?{g) ngromogemc

exanpl es an accompanyil n aw ngs.

subatrste fhethaanegnmt.h@tetcdetien ma@cwmbeascc@fnphsﬂedtbwwbw rclod1par1son of the
screen and. two-hybrid 13-gal act osi dase _expressi on
extend cn%ynilz)tlc rRRflieeQl %ﬁtﬂ}sgggl% gomparison with similarly prepared standards.

Detection may be accomplished using any of a variety of other immunoassays. For
example, by radioactive labeling the antibodies or antibody fragments, it is possible 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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met abol i ¢ | abel i ng and i mmunopreci pitation of
proteins; (iii) in vitro binding; (iv) assessnent of
the cytotoxicity; and (v) Northern 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 binding protein, (e.g.
MACH), as well as the newy isolated protein GL (see
IL 120367) are equally appIP able (with sone
nodi fications) for the corresponding isolation,
cloning and characterization of RAP-2 and its
possi bl e isoforns of the present invention. These
indoi R Q8 b9 SefRfefed Retsint OrHRera@RASHFlistopS cdnt® dedlcked by such means as
di scl osure of the sanme procedures used for the
thq wsgloarigowUniel o Frentdlatioe peymaertos by 2atoraskp ¥PhRAP- 2 i n
accordance with the present invention, as 20 detailed
e. gt ismlsohesshreo Bbelegquintdbeéntn daordahee whiethegressnechvention with a

co-pending | sya lication ) 14, 615, 114, 986, ..
o 5B GomDatiith s Woeh The, B30ttty Nagsier B0y fs G4 OHLLS light of the
pr@ef Rz»%%@l@ﬂgalh,nﬁs pl%’séﬁc@raﬁfl b€ MdnOdktdN@ed RieTo YRBBdRR 1 Among the most
u

rther, as regards the NIK protein and its role in _
comadnia tibadgiliFedcBntaabelingneenmaintls exgr fliaredeeiansbthioeyangteg rhodamine,

| a .by TRAF2 .in ,this cell suryvjval at f or
PSR plCi ek Pt ob S PRy B e ine.
oth ratej ns, these have 25 been detailed by the.
pr egéﬁfanflﬁwnﬁaaraésq bF éﬁ?‘ﬁ%‘ﬂaﬁ#&?@gu%% aorpaeeli%%&ma petals such
o » 2 . ) )
s S8 O 0 8, I SYOR 1o e et i
suttomefabchiRlFinBrootups as Jwdryignbiriathise paericoty, acsk@idHdi ng

and prelimnary analysis Using the two-hybrid screen

W t IThigl dAtibsdyt ben Biab the (dtertabl@.lalilel B candin@ando al&@shiluminescent

WD 96/ 18641) in a B-cell library, a clone of. about 1.5
CORBOLHZ e ThaFTEMcRlee chpmalumingsignt Saegeé Aalifadyels dhepetermined by
el TR B proseBio L bt nEnd GlsEE BT 19 BpRER98 GEhfikal reaction.
Exefplisi off patisHaiyn usafiffi gherdilurBiyiceepd dybelige E&Smpatnchi ag  luminol,
scfitbigh i BG G 0B §S0T eSO s el oreldle e

I.M A GE consortiumclone 4 41072 (Research

Genétikendisq, s bialymaEpsceny cempaund sisg, beawtipadhtootabgl s @stibody of the

al in Library, Qnly (1 I - -

R e, EROBheRRe Ry o et ke S APHET 9F biological

sysihaimivhigh ahetabltiopeottih invesses egugheiestyasithd ¢hetdilupgiflescent reaction.
out that even these published sequence fragnents
Theopiessire ot &r pighuginespent sprgtsam de ddeserarred( by gdeterfingyiie presence of

lurh B nEL I%ohgﬁngibﬁﬁlinésgerﬁ%nﬁoﬁf?&s & ;ﬁir;%sesl of rI‘aH.eiiﬁg 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
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codi ng region, but showed differences in the 5'-

noncodi ng region. It is therefore assuned that both

cDNAs are alternatively spliced fornms of the sane

gene. 15 Analysis of the sequence shows that |ike RAP

RAP-2 protein apparently does not have a "death

domain', it does not have a MORT MODULE, it does not

have a protease domain |ike_those of the ICE fam |y,

it does not have a kinase doMain, nor does it have

TRAF domai ns (see above noted co-pendi ng, co-owned

patent applications and the various references,

especially Malinin et al., 1997 with respect to al
perfriite dytagti BUSn UM RhAASitAliog SéNthel Rry (bMpleRt forGed Ibelvden solid-phase

nal i ng pat hways). Nor were any considerable notifs

mﬁﬁ@ahdmﬂéﬂbép%k@gbﬁﬁﬂUWW%Wnn the given sequence, except

for three | eucine zipper (LZ) - "like' blocks evenly

di sTypibalf el pxleﬁ:mgdi hmnpm@ne'rin assgb ngeludegiforwardrhasays in which the

r use two.of. . them contain Leu
oA ap S B 1o B SE COEBRY A Pt BEGBIYAL o extrac the
antpgﬁﬂsﬂ‘(ﬁﬁ rgd s&rﬁﬂ%ecf v ﬁ*fdn‘éﬁ@n ot d BinafiPlolfl Sidke 'afltﬂ%d?hantlgen complex.

anges within the | euci ne zi pper domal n al
Aftgr aJSLetahleuocwbetlm periads th2Sofid metroonalcaact iswdsped toeremove the residue

LZs. Bi d | ed  t
of Brattl et halffipk TBreaticd Poimat RkeRd §6F Ritnitibran e solution
contdifiglgt &n TERABBWn MRt oPSlabdled PhBibRIANGhIVACHGEods As a "reporter
studlezﬁgerforned to date). These results support the

mofegule" )k WafterRagcong 1§Clal1§pan emw@/tajmﬂdhe bafoelédl enfpdy to complex with

the%ﬁgggrp?)gmgpg)pg{g% 11 -é-:irl]rﬁr&re Eﬂ‘S‘ﬂ%ﬁ g%%e%EiSant[Bgay, the solid

suppBtter agrtisf BividBed 4 QCBlCPtlﬂnB t@ren@iv tﬁ@@[ﬁezfctesa M¥eYed adhibsdy.
RAP- 2 appears to be a specific nodul ator/ nedi ator of

Rl PIroariofel lol tdaalwRe! béé'af,'ywl'ﬁ@}\('rrﬁ a?s@ b'e 'ﬁ@ﬁm A0h (KQARigens of the
in RIP s nodul ati on/ nedi ati on of i nfl anmati on and

pregdné imvbmtituleathh/ e@bmlledurwrméﬂanmxs'hvmyls "reBcusefIq;ssaya are used. A

ht db - hyb
simQ LRS5O e A U bRE AL fa APty bpHad to the solid

supppbttlor @it BndlaBeld 2h@iddyase bORiddded Tth@e Birﬁ’pl@ @diHEneRed at the same
was available from previous publications (e.g.

timgt a’rfgeéﬁheemcabatlon 159@51)p1amd| the splidseportion caiier GewsHai to remove the

o AR B RS DD RS0 Bl iy

assSElad@ NG tHAGKT] AGHERS 6 Qiridds Hdn2RR¥MIned WS itNgollibs in a conventional
sequence information appropriate PCR-primers were

“fopead g pred ViSP aB9YGOATM sof tware and the DNA fragment
corresponding to the coding part of RIP was obtained
by POResivageassshgmpipatiee afoiNlorf fishof heolubombf Rijaled 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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Human Fi broblast Cell library (using standard
procedures). This coding part of RIP was then 15
cloned into the pGT-9 vector (Contech) and used as
bait, as noted above, in the two-hybrid screening
procedure. In this two-hybrid screen a clone was
obt ai ned coding for a RIP-binding protein that
interacts with RIP. This clogf, as noted above, was
used to screen a phage cDNA H brary and an EST

dat abank. It can be seen fromFigs. 1 and 2 that the
codi ng sequences of the two clones are 20 identical,
while the 5 -non coding regions differ. Thus we are
pr obabRyPep pereined! wietihvenalohenmabe pﬁid}dc@iﬂfm aadstieians recombinant
The cl gnes arg}of about. 2.0 Kb with

DN/ RECAGTF (aielr BRTBBSEmErapkist ahni By T OUMPEL B 2la 19671995,
sup'iragl BCULAL WRlgRt .86, a@he%r A3k oflgrhogth@ellgr\%lﬁ'kﬂown 1n the art are

t'seltf. The deduced am no acli d sequence of
U'aIBﬁUVﬂRdI by Ripgrpeatd. evkaaltofisi er ghokdngotebesctors eaqauemueg thé sequences

enctagpaEA PB‘% H(zbtl%g)g nd Se Dﬁ gegge!égqttéggqntlgnb g 9 ce%creg&rﬁklch expression

vecHirt aekh@sﬁaﬁs@é/r?&ld eﬁ’os&sh ar e pRABRoP3f SRAYRRERs WASHR invention. As

uni que (novel) sequence as no known sequence showed
meainynediaynvd, |tMﬂpr0t¢m$TdI5@g3chtdu théiir bloﬂiﬁg‘i’eaﬂyﬁewmem@gs fragments and
er filin 12375 ch this application
el o (B B vevaaacioe BETAD PlsdgySepBrtdhe Balogs and
fraérﬁ&l‘@ DAIREE Brotd@! aRN 1R trihsfBnkd %oﬁ%luc@nﬁ&@gﬁ@d@1@8ﬁ@h analogs
rotein, which was designated NEMO (f

agmerital Thbderivativss)of thee (Seieins apldrasd rbd)thaxtt@imafqpr@ﬁdl hosts, are the

derwraéy%s G e Se%m%?ﬁﬁat%”ﬁr@%ﬁ% “kiblaaorpemens
ﬁh et al, 51998 see b?ckgrou n be seen
fro % HRESHIHHRYEIRPD gRRR Nl theP F%EErﬂa%UBFﬁg EHBPGSiEns  comprising

rec§1%9h‘1‘§ﬂtc§§ma( ﬁ'r&%e%to@ncoﬁﬁ% e W2?} otO%E rﬂl!:h vector also encodes a
simlarity i1s tairly lIow ( ef or € not

viresgupliabs progein hepabl of élqwmg:&pemdfs target detldnii, Caredr cdlsheprface proteins

to %Can ﬁ%ge%i@ogf &lﬁ m&%&g%ggﬁ gs g—@i&%o l ogXﬁhcr pharmaceutical
corfepdsRdHs NeStHRf ink/BRidAr éﬁrﬁ'[br%%s AU RALE NPorelieMd FhHual ohgonucleot1d6
identity of the Ctermnal 30 amino acids. Notewort

seqyensedmeotiag laatandrsensegieguence o€ thruRAPHY grotdiZ semiente, ion (g) drugs that
e reserved in RAP-2 (except for an
bmf*@ﬁi%éﬁéb%gq %%T 8%) An addi tional shorter RAP- 2
of approxi mately 0.5kb was aLso identified.

T5 DaSTeaRcanto T L Rt Beded GRESET IRLEAR flite  suffcien
amblTBBf Stk T fetivENirSreb@ink 2Rt 260BR 1i8eGn Q8N Gurpose.  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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sequence "bl ocks" deriving from several renote regions

of the 1.5kb "full" cDNA, probably derived from

alternative splicing of the same gene. Northern

hybri di zati on analysis of a Multiple Tissue Northern

blot (Contech) with a 0.9kb Bglll-fragnent of RAP-2

cDNA, exposed a conplex pattern of RAP-2 nRNA. At

least 20 5 different nRNAs, ranging in size from<lkb

up to >7kb, were detected mnsm nore or |ess

ubi qui t ous preval ence of the 2.5kb and 6kb variants

(Figure 4A). Exanple 2: ldentification of the nurine

RAP-2 64 A simlar search of the nobuse ESTs coIIection
. _estab ¥ a ed a.parfial c of 6kb
ISOFYP/B%EleaIbQI}ESOEOIuE) afg%@f \g’]&r'e%sn% Y8 pap ether protems mvolved in the
int@e¢ @A ROHAIIRG phi@wh asmﬂh‘ﬁ@ted RAth2abovk MERd ich-ovwed co-pending patent

virtual l'y |dent|ca (95% to its human counterpart
aplstlmm;ghomhesméffmdmgnay Pgbonly (SabitFigtr gie3)ssudspecific features of

res T i e 3BT KR € dq oAb ot RO by G ERAEE homologs

(weaneilag. yoRguilNasdkd 3., avos) El‘lét;ﬁélseh@m@el{t@xg b prev10uslﬁ shown (in the
inter-species difference. In fact, a m ssing

abopeamendonasi datepbsipplientionsg thai M)A@}i fIMmmurthaﬁeCWDZmCOfnPlete

CERRTICH BEi0hs T Re LA TOSERE T8 tevel i EHBITReRer b e ectivio of
co-ERRE4s0g MA@H@LI o MQ@H@Q 1%8.11&41 ¢hefyUrd alb& RALA (SUTRR death induction

variant and to the partial 10 furi'ne sequence are only

" by tfhe/ APEHL ambpﬁ: Baﬁkpreesnampf esch (nH%nkglmr;emBjarm&’he&ells may constitute a

e P Sy el TRt aHESt FROAT GHEERORAT BROBER pistoxiciy. A
smﬁl@p‘i’r[htilﬁ@br? @ffeﬂ%‘f@t 'leﬁstf fele G@Q%@ﬁ&dls a%o%sﬁet%&dc(@ﬁo&hﬁﬁ a recently

~of those tound f human RAP-2, al t hough
ISOfaifzﬁlcrtq\’\oM&bﬂowdamaW@MAICébdnn@dg paﬁelmEEw@ Mﬁﬂ% 1 tbbrading protein

he nal s le.3: RP
thal had PRSRT SFORLEESha SRS 0 ain ool tPTRiRd Spsndige 1L 120367).
Thé heidehyistefigegdigalof r eiavRNEef®Rnst hd RiR-AsRItRe suspected, analogous
interaction was obtained in transfected HEK-293T and

hetpiopgnciy| ¢is G1) halass, wh@begrf:mb’ praseds fhat obtrvhOroas o the other

I A N Y

theeatie manggﬁir@wﬁlMBy aﬁﬂogmBQﬁé Q6w Gatiestomhd. Hence, as noted
anti - S

above, the RAP-2 proteins or possible isoforms may have varying effects in different tissues

as regards their interaction with RIP and their influence thereby on the balance 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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(Kodak) . Inmmunoconpl exes were then anal ysed for the
presence of H S-RAP-2 by conventional Wsten bl ot
procedure with anti-H s6 mAbs (Sigma) (Figure 4B and
data not shown). However, formation of such a conpl ex
did not result in RIP enzymatic activity: to the
extent we could judge by an in vitro i munoconpl ex

ki nase assay, over-expressed RIP 25 did not
phosphoryl ate RAP-2 (not shofh). 65 Binding assay
tests were perforned to determ ne whet her RAP-2 bi nds
to any of the other known intracellular signaling
proteins. In these tests the proteins TRADD, MORT-1,

ab&lﬁdﬁoﬁ% mRHc5fLBct1W'ﬂh¥\§%rr§ce&)§§§ @6’1115 ‘BE Rﬁﬂﬁ%hlﬁrlfﬁélhﬂehbfust {8 the organism.

However, it was
Inden@halprableacaﬁ;wbmmdl dﬁ:ﬁcmlt a“nyctmfnutgheﬁehepe: ot@pirss hWePern shown to

corﬁlriégtefjtédrﬁa&%tl%%?l%a{l]drﬂgr%feg A?/ pnsopf) Vﬁltég%e?b \g«gs%sg!gﬁsgﬁ iell 8&2 Nagata and
Gohanei®sg Id@ﬁﬂl@ﬁ‘toeth'énﬁblettﬁl@s %Wﬂaﬁﬁ’:q?atd)[rptlﬁ' ﬂgxﬁ’cﬂ’ﬁlgl Rhiyity of the
interacts with in a very specific manner and
reospﬂ@rﬁ, jand rfmﬁn@swﬁMSSthmgé@eﬁef the achpithubhitles? mudicatasr C@ﬂu direct new
theﬁ%‘)da %Q@%ﬁg ﬁ“]_.tﬁEBasgﬁgs oé QISGS Epa}%tgtzfgwgilplbel\l 'apraarQH from the following
exdrhglBscri ption. Al though no RAP-2-NIK interaction was
detected in the two-hybrid tests in yeast (see above)

transt egddn@bn %H%dvﬂ%@ttﬁss&ﬁbeﬁﬁlﬁ %%%Td%mlth@%li‘cﬁ'luh@ non-limiting
indicated stable formation of this conplex. N K-RA P- 2

exampples act the aconapanghedtaedngss descri bed in Exanple 3
except that 15 anti-FLAG anti bodi es were used for
Vs liteshoultl @l dobsadtddythitnhamopsdedsuft ati on with anti - Hi s6
(Figure 4C). Such discrepancy between binding in yeast

i} @ROhYUA R AR lahafws elbsd W?ﬁilf[&ﬂimdaﬁl ERirk@ionGestSiiGBduced expression,
fuII-Ien?th NIK tends to Toose its binding properties
1

majghehic dabshes sehimmunapaesipitatian wf proteins; (g if gidto hinding: () assessment

or Y e e R e B BhE S e it P PRRERROMG oo
3 whet lies Bavdnexpl.e3s9®naref 4 RARow, 36thi Rsgeet ko GUDRTrE am$ a MORT-1
capabl e of interfering with this particul ar S|?na

blf&é&%ﬂ@;ﬁm Ag-gi MAGH). asetellogs theysety welates maisincd r(FPédIL 120367) are
I t, o an
RS S0 5L B rRURLSDIY i ARRERGLAL Wl conng

characterizationt asfoIR_AdT 2tdel Mk \VpdsTiBlamigoforls pf QH@tpﬁfseml mmantion. These

ar setu RAP-2 was initially found t
P!‘%&%ﬁ%@m g’tlset% be copgiueg 58 thg Bulk Chgll%%]éf'apf qhg\%qne 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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reporter activation caused by both over-expressi on of
vari ous known NF-KB-inducers 25 involved in TNF
signaling (NIK, TRAF2, RIP, etc.) and treatenment of
the cells by external 66 stinmuli (TNF and PMA, Figure
5A). HEK-293T cells were transiently transfected with
the reporter plasmd (H VLTR-Luc or CW-Luc for NF-KB
(5A) and GAL4-Luc for c-Jun (5B) activation assays),
and with an expression vectaon for the indicated
i nducer and either the enpty vehicle (pcDNA3) or a
pl asm d encoding the full-length RAP-2 (pcRAP-2). 5
Remar kably, the fact that RAP-2 is able to exert its
effects_as far down the signal transduction _path lﬁ
Exaplid| &loninpapddsolifian gahe RorP-2 diretept whishibindd foghe RIP Protein
coul d be common to various, and otherw se divergent,
si ghse-hubrifscrasaing, sequentiog ewl praliminhey sastesis | ne,
KB-i ndependent (CW early pronoter-driven)
t r disug thst ivanhgfrid sccéehewnls RIRees thetbat deger ogi Bietlls and Song, 1989,

WO&%%“E) 3h a4 F@ﬂé@ : hg]?mr? Elgl E(\ég[at ? ?{b 20 %vas isolated. This 1.5 Kb

clorterﬂﬁébsé‘r[:dvpid Pv6t T 8RB PlvhOfsed Qo MRELUNRRS ¥ pit¥e %ﬁ%ﬁ? 118?&?}' B&elding an
ed out. These results were subsequent Iy, ful

abowtoh® Kibredehei the segueaceef Whick sothowshandijg. I However , as
further titration assays reveal ed, the actual
phd?ﬂ)oempiloyin\gﬁ"ﬁ matehbngemtlcmﬁph@)encd of thadts, Kivokne TRAERZT fragment

frans tl sed in HEK-293T cells along with
wasy RRtaingd WG cafubies BF %)cmw% @aﬁeaomﬁsﬂmrw#%nee # 41072

(ReBARNW G A3 118 d@'r gﬁﬁgg gl%nét@l&lég Iag\élnlgga)s Ao n a £@Mrain library, only

concentrations Ong/ 107 nhanci ng _
tWO'EMHECNF&nKBfHangﬁEtedt its &’n'mdri pEndoare ;(usb'sileﬁi gﬁeleohﬁdi)iing the clene it

Mor eover, g ‘%(ﬂcm the or.i |naE ert Wlt one | d
was; JpgUgSo A8 1t GyREd O ab Vet st Py kighg S%a\tpfnée ragments' containe
e THEREEMBXP LRSS (PG, YRNIE! BudP® HEsedhed t@rm% leaf Fig. 1 in its

was transiently expressed i n HEK-293T cells al ong

codipigt tegiohebwtashoned dlﬁﬁ@ﬁm eul taEmduntoscafing prgRAP-IRisathsrefore assumed
ti.sgnse gQns d th ffect of progressive
ot SRR Sl TR 515 aBosd i B fieesiing 1o ¢ he

out| i n| ng of a concen&lratl on-rel ated_di_agram. The
ov raptysis p FAUGNGE S BW?)tt a3t ke BpBsRAFad peaiein apparently does not

havt GSRIBRRI MENESS i Fods WY PLY, ep'arzl\y[g@e MOBPILEE ﬁtattfl@eg dd? Hal€ a protease

anmount of transfected except
donwimahlecthesd of the [CB daroily, whdoeh nbefaak Iaskuaise dbmain, nor does it have TRAF
poi nt corresB r{tljldl ng to the nom nal endogeno S
¢

doriefie F S PP eFRPRISIRfar - BYneq (Paihb APRLIEALIORS o various
refefdh@ts, @%&ra‘l]?%hl"i’ﬁlh RYai h@@m&@ﬁaﬁg&ﬁ? t@%ll‘%hfgbé&%sgﬁ)ﬁ?anﬁypresem in

i ntroduction of an antisense is 25 presumably nore
the préfacelédar signadipp aedavaye). alos evise any epnsidepatds siadifs foamd to be present
witfh tlhg egrllée% Isenqufegget, eq{(c)gpst Irc])r 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
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invol ve artificial production of any foreign protein
within the cell, and therefore, clearly 67 underscores
the validity of the RAP-2 inhibitory capacity.
Nevertheless, it should be noted that the
above-nentioned | eap at | ow concentrations is
mrrored, not inversed, into the antisense half of
the chart (Figure 6). To asseéss the diversity of
transcriptional systens in which RAP-2 could be
involved, 5 we shifted to the study of c-Jun, a

nucl ear factor whose role in establishing and

G B D S O Bl oS RS P RP S Bpbinty devoid
of ‘GeiRADLAIS’ ffd MORTCOMBULES] ' Path Detect’ system
(Stratagene), we confirmed a simlar bi-phase

er - 2 o L OF ; | i :
e SRLIRACS, FogBOg 10 20 Sl BEBHS Al ERORE Fhcobins
to FiPgnresrb®esifio BYay. ThusHkahid appbars RAR: 2speoifenhdodi @sr/mediator of RIP
. c-{ n h get-pgosphoryLation, wi thout altering JNK = .

integedllary 5.“% 18y hemPREMHNFAT GndeF sy m&ugaewmgdlaﬂon of the

infRAEA QYR Aneieqsl d@ﬂhfc&l@?&‘%f\japga%tﬁ"ﬂ Jt was essential to

determ ne the precise |evel I ch normal signaling

cru . [ h e: :
Cr apBefie e R RE A SRARG B0 bigssresping g g human B-cel
cDExt lilrag] hsih@the Billglragthi Riduseekiphosphior YhaRIPreglentsvivas available
serine residues (63Ser & 73Ser) of its amno-term na
FrORTF\ISHS BV GRS KC.2 THEn Rk dARRIpf Bidedsrprasepaisele GenBank database

. o o )
300N F RS SHEHBA RO OOSPUREN AL e v
RIF agrjukyceamdicanecessibie el @590t U etlisvicguence information appropriate

Rhosphorylation at 183Thr and 185 Tyr nedi ated by ,
PCRUpINES Wepstoswrad dp AdG0AL) eefityaisiang the RN defsagment corresponding to

the TRBES 0k €0t RNOIANAHMIAN S pER A AL 1ok APARAPELA e toral RNA

a can Bbe use

Human Késrobledt| @i libraryt (asing e tah¥@t ippstegtudt)e Tafs dobifngyaet &l KIP was then
V&gtern Eﬁft analysis with | ysates of transiently

clopgdinty ibe PSP R KecioRf leripthy apd wassd asdaithas noled above, in the two-hybrid
o9t SrBSdaARd N ehid TRa e i “bindi
Scrt r aﬁ’sé:rr I pti 03’?%@@%}?%@% ag% é m%ggq%é%}l&fjwdmg for a RIP-binding
proprun8photarhat iveth RAP. endogenous c¢-Jun at 63Ser i nduced
by a nunber of stinmuli (see Figure 7A). 25 Tot al

cel Thik aorley s@h6@d @bot#EKv298¢d ¢&lskigen tirpAst @D [0kdr and an EST
the indicated expression constructs together wth

datghankelt car DRASCHPI fags detnst Bihar ghef sagingescpupres offhyuigvo clones are
ideShAN Ghile Qe W 415 %%%E'I%gions differ. Thus we are probably concerned 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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68 denoted in the sane figure by a plus sign (+), were
resol ved on SDS-PAGE, transferred onto the
- ECL- menbrane and probed with anti-phospho-63Ser-c-Jun
Abs (NEB). The nenbrane shown on the |ower panel of
figure 7A was re-probed with anti-total-c-Jun Abs as
control (NEB). 5 The total anount of c-Jun however,
remai ned unchanged excl udi ngé&l evati on of c-Jun
| evel s as a possible source of nodification.
Anti bodi es specific to the phosphorylated formof |INK
1/2, did not detect any substantial increase in anount
o B0 SNl SARED <, Bapd ARBORaEiRerghoed any significan
hophlogphorlit RABA wiuarcduAftdt dlinpof X a26¥38, firammnvehich this application
RAP- 2- dependent boost of JNKs activity (Figure 7B). )
Claggy PoRidd LINRPIRS10 Hlr OHSRERSRGHY e Khgaqip RSB & cprurine cDNA
r : . - r -far
e e o G wBF HEgred REMOROA M IR ER] Moduton
{(Sdglbatkgdrognddf total |ysates with phospho-(183Thr/"'
Tyr)-JNK Abs (NEB) as shown in figure 7. In further
suppdtitiood] defebabeallih&filiddQt k&ichek Ndepkifie® FRPNASE pa&®@AYwith unknown
wi.th i pmunoprecipitated JNK1 and purified GST-c-Jun
fungtions osigirally slanedy e eteb S EMS; sgelbackgreunsine resul t
(Figure 7C). 15 HEK-293T cells, were co-transfected
wi t hsenprt Ye vet Gem ihe RAPb2P alipumpuRIfRhe R A2 amdsthe FIP-2 sequences

. ijati ons_ toget her, wi th HA- JNKI - expr.essi.n | asm d. ..
(B e R S R P el PP T & g s prisne the
seqibndeagasaiodidehSfi@bidind eahPbRBOSH BRILY A$Rithms). The homology between

bacterial | y-produced purified GST-Jun was determined
RAYy2 app Klhdompisassitowaids the G-terminus of the pedeinasedpinating in virtual

cTBEHA0 PLARYE 5,155 08 XA B B2 G 85 SHBUR. e i

LZRAGR f2n IFRIK2lis Rogay Srescri BaHRAPECeRichator dn [EdMsubstitution).
transfected HEK293 cells, is incubated under in vitro

phoapha.aili BBr&OoRAPII OHRA Af a@lﬁ@{iﬁﬁteﬁ)ogo.%&@igw%s also identified {ID:

functional role of the phosphorylation ©

144996 hiralgwhink tilnbe alesignated hemafter gdumdncski-a T hisevarnet ¢amprised coding
his .protein (i.n position. 148) full ol i s.the
sedylod, R B PR b prt et Tite LGS il SpNA, probably
deriiVeld\fEdnt alt@fliive shii@lng dBiheWiink @ever expression of the
wild type RAP-2 25 resulted i'n a massive increase in

Junnphashgsxhshian SFPIAREHON i Rhe ROBRAThCMIontech) with

did not affect ét %Illafpyﬁe phos or;llﬁga% ﬁén (e)éi Jun@ %rrl]gc ) with &
0.96b Beti-fegmRaRrE BRAPNFIKBA, howseda commplex patter68f 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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affected at all by this nutation. These findings

i ndi cate that phosphorylation of serine 148 in RAP2
is specifically involved in its effect on Jun
phosphoryl ati on. Exanple 6: RAP-2 does not inhibit
a-Jun and Rel A binding to DNA. 5 In view of the fact
that the experinents reported in Exanple 5 did not
reveal the cytosolic nodul agd ng target of RAP-2
over - expressi on of NF-KB- and AP-1-signaling
cascades, we investigated the integrity of the nuclear
processes required for transcription. Electro
nDbI|It% shift assay (E performed w th nuclear

A
ext faep ?Hfse'ﬁrrcﬁN§Fi€cméﬂsekﬁ<%92%¢0tl%¢s@l1§hﬁf€q’i§|T\}@8d1€l‘"§ﬂled a partial
t Eaf
cDﬁ%’TgﬂJslué]l&aﬁtg %QEH fBg‘Bt%l@ g lf)lilg_}}t,lrgeoﬂ uﬁfy{é%{i Wrégﬂao}?(‘llﬂg t8'%he mouse
RAé’e} rsegpandi viguilty tdeetical ¢ Hspicad hnmmogamrtta:rpm slequglnme she coding
? .E %? In fact, a several-fold enhancenent in
eo&Pﬂ G ldREY 3df the DNA/ AP-1 conplex formation in

RAP- 2-transfected cells was observed. Furthernore
|t SrtilsRs Hts SEBEEI B PCHECREGn hRRR. AT JhAP Rorad NEMO

seqh%fkltes coh g é%ﬁ)lﬂd wﬁeﬂ R ﬁtée & é]tuﬁ}%%&[‘)}'l?&rllb%edo 0 2 1e%1gar inter-species

valon mal ns I'S Su

diffehte. Ihfacarymisting befckﬁ 7 @dind held €pdsitancoa o 2RAFfr8m mtuéne RAP-2

cleus is targeted 15 at sone_poi nt downstream of
ani%%%‘“ébﬁﬁﬁb’@ S%Uﬁ%qeﬁdé%ﬁlﬁg‘tlomg manoacidyABLE at position 111) in the

NE%%%@I?E%S:’% f‘féé{e ggé]xﬁp%' @3@2{% ?Ielg%%ﬂ 'hﬂlttﬁg.g t%rﬁg%?t and to the partial

murige emdeycajasonmlbelmb frant hyticehblneaheples. (ﬁ[gﬁt@ﬂmsﬂmb lhesvever could
i st ane ac tyltransferases (HATs), The enzy c .. .
res“:t\&tl? Hl‘}cyméﬁ ’%Pf‘é%lés‘ﬁflﬁtoél S aé%‘”tbef degeient eg:ﬁwft]‘f‘?t&oﬁ%l properties
rep§1tté"d SorOUEGIY AR hpsldHEtYBE tl'(ljé" Véﬁ&%it@@?ﬂ'@é f&ﬁﬁpfo?)ﬁﬁﬁtan RAP-2,
Ts are frequently assocl at e th certain elenments
alﬂt@ﬂl”h Hhe tiragngmitiopt dnehals mEppdcdtios NGO aroaficapabateit dbcalizes to the
Siongdulatlng the rate of transcription. HATs act by
SPRTORG ng a chromatin package in the vicinity of
initiation sites by neans of transferring acetyl
groups onto specific lysine residues of histones,
thereby pronoting access of various rel ated factors to
Exgrple 3:{RIPdipdisgrte RAK-2dnanpsmetian helse auxiliary
nucl ear proteins, neant to facilitate cross talk
bet fesger timeoenhidhe erhybiohgiica 1ZBvirmet off sheaRAHRBWRIP interaction was

mer as sti gate t her TI P60
ob B ARl R PR dff et B icghiofa fould be casily
co-plekpitarllfsont ed1lupmadsapas dePEImeB idTesus. @anlsugj (Y&lsytransfected as
showed that RAP-2 strongly interacts with TI P60

indisgied kgjavesesh Inpsyér Fimreddd ang 1menempr@t:1p1tatbd ewxﬂm a@éeFLAG mADbs
(K%XNFHE@EQO% ﬁ'@lle 9' \Evgr hleg nan%ﬁyse fof tHEdﬂrgste%ge egff ?ﬁg—RAP-Q by
conventional Westen blot procedure with anti-His6é 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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5 co-expression of TIP60 in HEK-293T cells (not

shown). The sane | ack of changes was observed in the
control experinent, i.e. stimulation TIP60 (W o
RAP-2), leading to the conclusion that the short tine
readout (20-30hrs after transfection), probably
precludes the chances of the reporter DNA to becone
chromatini zed, leaving no sugficient tine for

HAT-|i ke enzynes to perform —10 Exanple 8. C one#10 -
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

pr oBEidig assadr g6l ivrege wEHermRARo 2ettonine evhether FofR-@rbindsdaeny of the

r_clon 10-encoded proteip or - bi ndi.n
ot i, et B TRE R Bl B By il 1aShBRigP TRADD, MORTL
pSTROPES-RAMPUCH Avede kddledWRs tHepUdHillith Qo BRRIQE &R AP-RUHBKEVE, it was found
ol ypepti de of apparent MV of OkDa. However, the )
thabRART Vs IPeplertibieus i 1 effbere@mitiys.thAR Aol didot bind to any
' - o i 1 ts considerable length, the

Of%E%%F%ggH%%&geﬁag%%ﬁgbgpggz to be expanded further

to ds.the 5 end to,.reconstitute the entir n_. . .

rea [ln%f %ﬁﬁaﬂ@“ﬁ%@lfﬂﬁﬁ Ofa?sk“eiliﬁai?f thlahz“ebi“ﬁ‘di @69926 protein possibly
intdr@RE W @h rRIPOfin Ch oGy #3fdcIRY @dinBek bhd@tast Rhéh BF Gbflelbnts a specific

20 besides RAP-2, has rather strong affinity for
mogwapRp mediagne{RI0. however does not bind to R P, TRADD

MORT1, MACH, TNFR-1, TIP60 and NIK as well as to

several control proteins ( for exanple |am n and

cyclin). It cannot; however, be excluded that binding

of Egh@PR#MHO RAMNEKintefitits bRithOWIH ismdTanvdilaes ¢k | NF-xB and

considering the peculiarities of NNK' s behaviour in
C-Jyéﬁp?nﬁn@%@nﬁq@pm shown to bind RAP-2 within the

Ctermnal 200 a.a. of the 25 latter, i.e. a region

not AHeeushgwr RAY-2al B aritanaeidonnivehdaténtedoinrbié tvep-bybriRl ©sts in yeast (see

I NLLK and | KKb. ressi on of .Clope#l it .
sbol kB 1eci O T /a3 eRr Ram g S IEHED sl Rormaton of
thisT BArZleRENIRRED- 2 GhieYtibO RvRf dd¥ctdiBas WREMIQASIn Example 3 except that

coexpression of clone #10 wth NIK strongly el evated

antivEL &R awibpdiat wes usgd faieVpsiemdellovadeye mnpungbrrgipi@gon evith anti-His6
.i.ndi cat ' taory f ti f ne#
i G Syl B Db B K L e PR s v o

surprisib@inge fill-leppinyNEX st artciBoef itsdihdigs fdperties when expressed in yeast.
non-overl apping sites of the protein action within a

cel In vieQver @k fRAURAS/HOfvfBhERARIP SRPNANGS: BEIEVRE Blbe indispensable
identification of close
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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RBP- 10- honol ogues led to the identification of
FA0F12.5 (accessi on nunber S42834) - a hypotetica
protein from C. El egans, to which no physiological role
was assigned. Interestingly, F40F 12.5 was found to
di splay sone simlarity to several nenbers of the 10
w dely conserved famly of ubiquitin-directed

prot eases. These enzymes coufd er bal ance the
destructive effect of the ubiquitination machinery,
which is known to be in charge of the mgjority of
protein degradation events in a cell. Wiile ubiquitin

SRASIFGE ASIAESPALE 305 Bk o BRIy panstced wih o

repdRe Fladhid QHIVUDRIUict drrCMM-DLE &S EQSF-RBESANES] A L4-Luc for c-Jun (5B)
ef fective branching of the growng tree. Such _
aclpypben apeyonanb vilgapdxpeessing veoer thothe ondiged-induger and either the

oo S, S Ll IR TETKASHRM g2 ek

Remugablyptha lfhe tias RIAP-hasabloto et iBegRcts ax andped thhdphe iransduction
this particular protein posesses any enzynatic _
patipy 95 £3¢lA.ompligs thabipatiof ithis Jepiginescsion cowid Hsr ¢rsmEoR to various, and

. e . h i i e.n:
oGR8 SRR TR 8 GO A6 o
(Cidhetrivt promotelnelrican)eraatdptidn ef eidirase was wit tcbhapromised (Figure SA),

ubclaif S 0 ubi.quitin_ proteases are not conservyed )

an P fhis belivephmpssiBle acafid ispEsmgmentsy Uiekasph ranpepRtion/transiation

mabiiféd HARAPYL L G B o@ﬂ?zmg%sre ltst\lﬂ(ge subsequently, fully confirmed in
am 1y ertved frém

ubi qui t'i n-di rect ed protease
Helsar¢lbusotsyhewines (from bacteria to human) displ ay
virtually no sequence simlarity while F40F 12.5 and

cl oHew#verQadhigpatl yiuati o€kt rdegkeethefachapha@ynendd wad far more
Exanmpl e 9: Clone # 84: a RAP-2 interactin _Erotein An .
corgpigy t ndaeh Whap ! BASnesnigansieatlzienpirgssd iy Jsﬁﬁ P2 cpijs along with the

(RVA t [+ : - [ - Lk dy :
R R LORGLD 900 GPELS) Byt BB i
low eomedirationn aré@d 2@dIE ¢¢84), waAlsantag TR AR SiFec fihduabd yranscription
bhgd to Ahe full length RAP-2 while displaying no 5
(se¢ IgpEcPibn MRTRvay Yot tidacing dhei oxeiihl e Wi PBgli R gthe reverse

orichitRfidn, MIFELivel RABD aﬁlﬁg S(N:xl'%! es fngqgh?[édwg@%s' nedMd TRAF2 was
partial 5'-sequence o cFone #8 Was found to be
transcketlyi ogiressal tmelEKerpianceaisohloagpwiki theistayioos dnéidate®Nnounts of

Pl B9 Ritroeise EconsthEly Pt lipe Pl AFaSpE iap| §f RAP-2 was
andl fse&SkAdndar Be E)hﬂ‘iglirfgm tRBhtrRRR-rBhRH %iiergra.m. 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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(Madden S. et al. 1996, accession # U66469). Sequence
analysis of CGR19 led to the 10 identification of a
C3HC4- Zi nk Finger notif (also referred to as a RI NG
finger) at its C term nal domain. Expression of
CGR19 was found to supress grow h of several cel

lines. The involvenent of CGRL9 protein in NF-kB
regul ati on by nmeans of bindiwg to RAP-2 could

possi bly indicate nodul ation of the cell cycle

regul atory network by nenbers of the TNF-R famly. 15
Exanpl e 10: Structure-functional relationship of RAP-2

o R AL S SA P S, SORBREASLR S Bt e
thalep® @Bo @ heiM died Nekp a?'IE\@Oc&icE‘ﬁka@i%n@% Watrbre@S n‘bpq‘nversed into the

sel f-associ ation domain(s) were 20 identified (Figure
antjsepse Iglinditirgchad (Rigerth@ls been nmapped to a region of t he

RAP-2 protein that begins between am no acids 177-218

and Terdssatheativarsitsaci Idar&GﬁpticSﬁl fwterreintvitgeh RAg-2 Kilid be involved,

nor. t.he N K bi site mno aci ds 95-264) and
wel st bt ud OF odly 3 niTet Hhave) yhsmerelerpgfabl Bing and meintaining

an QM da@sﬂs?r&p@hé@disnﬁo%ﬁ o "Met NP2 al04Uh s S#NFKB Using
I ndi n%mto TI P60 apparent y maps wthin the reg

COIQBWISn@f wonragcrs 18h IBAect’ sﬂmrﬂ é&li:atagi:na:)nw amtﬁmd a similar

th th del et i nt spanni n m no acj ds
oi- ﬁf?sﬁ,d&f OEBHcG ?f‘ggﬁprfqﬁefe%“s@ tph%vgréﬁu?%@fze agiatpss; of AP-1 in
HBXSOTTUREd MELLAINE Q4R 408 B giyNi ng to this particular
del etion. A simlar discrepancy in binding to the

del etion fragments can be noted for binding of 5
cl one #10 and for self-association of RAP-2. As

PG ct tha full g .
ExRPS 8 RAE- % SO roRe AT € Y Rergiase R s itiarn Hgh ik pering TNK
actindtyds 218-416 as well as to the deletion fragnent
contai ning am no acids 1-264, inplies that the region

| NVOb \seglyl i i - ’
ani no aci dtse%%%ﬁﬁgﬁ%ES%g?}kggﬁ%%éﬁ@e ﬁﬁﬁ%”&%mn it was

essgitigh tohaleigboine- thentpronsed levet eqit mdigh alppaatlelsigjnyllng.Ocrumbles It is
oo 5a8H "R RSB PSR IR BEA S, et
si gb?l;iﬂt:hﬁ;@d ?F??gﬂﬁyat%@ﬂ%ese@mg k3PS 935898 OPSe Mok Bist @ no-terminal
activation d%mam 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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NI K, I KKb and TIP60 (Figure 11). B. Functiona

regions. 15 To the extent of our present know edge,

all the functional effects of RAP-2 (nanmely NF KB

i nhi bition and induction of c-Jun

hyper - phosphoryl ation) map to the sane region (Figure
11). Furthernore, it is possible that the region
sufficient for effective nodgd ati on of signaling by
all the inducers used in theSe experinents |ocalizes
to the N-term nal segnent of 20 the protein. The
regi on enconpassed by am no acids 95-416 did have an

effect, although it was significantly weaker as
denogatpiartael sqnaf: figee brie Rausea (by veerereselved prARSH »PBt Bansfered onto

theaﬁgL-er}li] 2 e e 4 ﬂff&%%@ lvE J}Lﬁ.ﬁ}g:pﬁgg 85 GPS%r ?—% 911[5 %&go%t (;l\é&éBBOfThe membrane

shaofn Be i, lovike pahdledtfigire all wamda.lgﬁ)rbSd usmObrﬂtartofatM: Jun Abs as control
exgerinents can be nedi ated by as few as approxi mately
N-term nal amno acids of RAP-2. In fact even the
fragnment enconpassing am no acids 1-102 nedi ates a
dis hhtﬂﬁaléﬁﬁ@l@t of ¢c- wrﬂmwemaurrmynnd)mhamyd(eﬂp@dm el@)ion of c-Jun

levi?lé(g1 nggSl L Eﬁ%rﬁe agwagﬁ'u %tg(?rf’ ?Aglﬁllel?lgg ﬁ%tmﬁ%;}@,?ly ﬁo&&qrhlated form of

N §®/2f aid Wt @etebdaslefiiiteantial ROsHIE AN | Bfoudf of Rhésel RGVABA kinases in
to be in-between am no acids 1 to 264, which

respoippateRAPY: eyfieReressien rr@gqabng Bet tbé@ddlannal@hamh@sylaﬂm of c-Jun did
no%%l?ﬁépé\%hafof ggfeéﬁgﬁl Jos€or MRkELAR% CI f" eh’]I%j tl%gted JNK1/2

proper ng-f unct oA T e

frothhEEKEBUITL 11§ amdtedtid E’hlﬁlbﬁt‘ﬂér NAY ol RAP 22 peeRd Smth hrTNFa for
that: a) Wth the exception of Rel A P-2 binding to

incRapng cpainds #a0 tawkd, werpsdetboiad| ly, Western Kogting wf P@(fﬁlair}’éates with
regyl ne of .t r,ot ei n,
phﬁ%h ﬁltor ofy%3é¥%§§?é§g§%ﬁﬂﬁo 8&% HI%E KB. 15 b) The

ef f f RAP- 2 an | A over - expressi on-induced

St U thEH S RE0 B0 (5T DoRRT & S0 Gpa sy Yyih fpgpunggrecipiiated
TNRi Bh @ heAtie PGIMLDGnON ANy BstrAES él%ﬂﬁéeﬁl f:'Sé’egUQlll)l tHfsafP ?esult (Figure 7C).

above-nentioned proteins nmay be found to contrib
HEKoZ29 e cglisy everacbitiansiected swidle duped veetom eRé\ ek padi préHP sin various
combinations  together with HA-JNKl-expressing plasmid. JNK1 was then
immunoprecipitated via its N-terminal HA-tag and its ability to phosphorylate
bacterially-produced purified GST-Jun was determined by **P-incorporation in an in vitro

kinase assay. Reaction products 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
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carried out to date. The exact site of interaction
between RAP-2 and RIP is yet to be determ ned but it
20 seens that this site is one specific to RIP and
RAP-2 and not shared by other proteins known to
interact wwth RIP, e.g. MORT-1, TRADD, FAS-R and
possi bly al so TRAF2 (see Malinin et at., 1997). It
al so arises that (from sequegce anal ysis and
conmpari son with sequences i n— various databases as
not ed above) that RAP-2 does not have a " death
domain', a MORT MODULE, a protease domain (e.q.
| CE/ CEDSB notif), a kinase domain/notif nor TRAF 75
affesgidedtiadl byl this myfation. (Ihesenfindings ikisgiedhdt phosrhoryiation of serine 148 in

RAPDR SRR PR REVER R orkdhn FUREPRIGA R Locea, |

RAP-2 strongly inhibits NF,KB activation by TNF or by
overexpression of TRADD, RIP. TRAF-2, NIK or p65 NF-KB
subuni t; (i1) RAP-2 Potentlates c-J

Exap)plert: M‘BWW% ingibit ¢ilen o lﬁﬂf@rlIFCHgb INRNAet i vity.

(ii1) RAP-2, as shown by del etion analysis, does not
r eqlni Yiewt tlethgefaeththalothai expefimRni, repated mh&dmnﬁa%dﬂ not reveal the

cy‘[ 1|c V}ntgellllg{mg? Itgro];to Iof bI!{Agl g, teg F’Fﬁ%ﬁ?&’% \8% ]\gﬁ g -1-signaling

ove n-&nalysi's, 1he

casba(deRl We Wadestigiéd eiaethtadoiy of thaRudledreirbtRgds té@lnfdi)ftranscrlptlon
about 200 an?ﬁ% acids; 10 (v) RAP- Zqélnds to@%lKl

Elegiromobdity shiftmasmrdEMadqerfosmedwith r@é@leﬁtrrﬁxyéﬁﬂf traniirfeﬂzi%ir&EK-Z%T

t
g B4 RO P A SRR B e
to mwgaﬁme{onﬂeﬁ atrgssporidivgd to thelri dkabigalt ecdmidoiveuates (Figure 8). In
he RIP-nediated intracellular signalin at hways. I n
faCi N g’lhfe‘f’SIfa Eﬁé %éwmeﬂt b sEanencyhel T grpA 2\96 ) ﬁvlaapk%dformatwn in
UQ;‘EL’&J[ Bge do%unﬁ%fr@lrg oo ﬂ“ﬁ%rhéﬂotn' $3s ob%eﬁved between
Intrace

ese el n I nvol venent
RAQel hndsu—ﬂw/Ra]IA mat leElgV 1S3 KBstaﬁctal vwaithu@rion pﬁastn\kmlnyn diomains of the

I nteraction nd its involve in th
S A G il B81 BT o AL ﬁ%ﬁfé@ﬁd@m Pyelesgs targeted
at sbir$ pogﬁawng% thh@énh\ah@erw&ﬁge\tan%n W th other

proteins such p55-R, FAS-R and

associ at ed proteases such as NACH Mch4, Gl and the
like). The possible ways i n which RAP-2 may 20

oA AT R e S B S LSS v

TIP60 (GeneBank U 74667) belongs to the recently described family of nuclear
proteins called histone acetyltransferases (HATSs). The enzymatic 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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L

interaction may | ead to enhancenent of either the cel

death or cell survival pathways, or it nmay lead to

the inhibition of either the cell death or cel

survival pathways, this enhancenment or inhibition

possi bly bei ng dependent on the relative activities of

ot her nmenbers of these two opposing intracellular

pat hways. RAP-2 may al so act.,as a docking protein to

provi de for an 25 aggregati of- of a nunber of RIP

nol ecul es and other R P- or RAP-2- binding proteins,

which 76 aggregate may then function either in the

direction of cell death or cell survival (or even
factoot h)d RAEpeobimgaserilt We thek abdveyggaat WitthereSIPEmpids cafiplex with
RAEQe ot her nmenhers of these pathmays inthe cell. 5 )

xanighauneprecimiaiign M ocler cpi Jallogisdl brahve-Bikii b destsoconclusively
) - Lt L Al di et , t

o ey TRRE SRS @l Y THORE kB SRREN! RERPHBLEK, e e not
ablg o smngiyetomsidertirdi] sraacn wfahi P-2Thedscdve ke dnallBikB tdiey-Jun upon

are injec gai ut gneously wth g of the
CO'W?@A&(@‘I@&& ilar%?ﬁlﬁ-s%lé?io Fdpet #oughd' & E%\éi“ﬂ?/é%ﬂk. ofyghgnges was
obs@lRH Lih QR&leohtd1ESHeARSNO T e REEmAlaftSn SO HId)OR/b TR ABS) 3ffding to the
given at 10 day intervals. The rabbits 10 are bled 10
conghygnathatethetshert | tasd rdadouin2@e0honafteFhmnefevtaingpprehsblpfprecludes the

antib | evel is.followed by radioi ni assay. : .
chaft3is 8F S rERTIeABRIAC S S GHEcH A AU Bud SHEcient time for
HAMLiROenz$medR perfbim, 000 and 1: 50, 000) of the rabbit

serum A suspension of protein-G agarose beads (20

u.l, Pharmacia) is added in a total volume of 200 I|.
The m xture is left for 1 hour at room tenperature,

: hed 3 1]
R R e R Y -

l eptin is uUs S tive. control, The titer of e

Rap By B AR M2 rringS Bl et ] ffiep S el <DNA
libaRg Wedatd M6lat@nhr fdvel ified@iind R &b ORnBled hereafter clone

nmonocl onal anti bodies to RAP-2 Fenale Balb/C mce (3

#1thwonelese 81 ¢enended praten of Risdebiedingiprbted 61¢ qpRBH-1@dFigure 10). The
. -2 n nmul si on. of conpl ete .Freund's.

oG fonelleBls 2" hPORECIERA T arE = Gt BHRBHGIdy §fppparent MW of

GOMDNC Pl s the @uiive A2l tiantodohnk e@padstly nffdlg from this sequence.
injections are given at 10 day intervals,

Despilbci eosisisesibe fvetpaie obfaingd. HOUAL kasaierc§ioen be cxpanded further
i.nf.r i Y2 d days beforg the fusion to
tothaE&s L én{iqgﬁe%oh%tﬁligﬁtg: %L%é%%%@tn rE?‘{Hréﬁ &m?l t elr'l Ias

e rrguse oW ng 1 .

0o ARk P SRl ot ) S0 9 PSLLOLE, s
besideonRADLY) hrerSRraadn@adinity MATRAF2. 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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77 nodes of the animal as fusion partners. The fused
cells are distributed into mcroculture plates and
the hybridomas are selected in DMEM suppl emented with
HAT and 15% horse serum Hybridomas that are found to
produce anti bodies to RAP-2 are subcl oned by the
limting dilution nethod and injected into Balb/C

m ce that had been primed wi th pristane for the 5
production of ascites. The isotypes of the antibodies
are defined wwth the use of a comercially avail able
ELI SA kit (Anmersham UK). The screeni ng of hybridonmas

s EOFRSRE Ph I Io0c 0L e QG- Suberaatlise aPT cells prevented
LR&Hi - C i- - 2 on Bt | i es . e
TRATOAEINOL V2B B RO, Ml ot Son PP &) S S sromgty

clepdted @$F+By metiegion 16y Liaborator Tiase ﬁ’écﬁ?ﬂ%ﬂdbxﬁla, indAateBB/ important
coated with Talon-purified IL-1 18BPa-H s6 (10 u.g/m,

regytery Appstion of ménne - nheodistingt goduladngh atffests chiseve] cowld probably
- i wi th PBS ont ai.ni BSA. .
RS SRR R

solytion for at |eas rs at 37C.. Hybrido culture
sup PRt anrtogn%loﬁ?l /(Vt}@%ﬁai&arséaréaﬁsedagﬂ gt hd B%ﬁf“éécagi"é of close
RBPACHRAE Q8o dedr led B shedlediffeatidN @ FUBE £55 BlcBeMRRNESMBer S42834) - a
tines and a conjugate of 15 goat-anti-nouse
hypesgtisak aprotsin pﬁmﬁgﬂks’@m( HIRP, Whighk son  plassglogical10oB0®as assigned.
| )+ 4 ded (for .2 hrs at rogqmtenperature.
Im%rgscezmﬁfy\ﬁé@?ré ‘&/gajssﬁoéléld4tot Hivelay 3&18%%[89%%%50 ?‘%’efay mémbers of the

widtdy edrmpeed fymil BT Soilditid  diRéied QrétbsSes. These enzymes counterbalance the
3- et hy| benzt hi azol i ne-6-sul fonic acid, Sigm) wth

desppeipreadifort ofuths ubiueinatipe marhiners, whishriedehoyy &n be in charge of the

] i c..ELi der. .S I h :
LIPSO SPLAR S (BBl Ghonie o

attmhmgctha spadeubdupisi tree/eto 2@ Tﬂa@teRAgreaeaﬁtea braelidRSra@@ibn, ubiquitin
be enmpl oyed for purification of RAP-2 by affinity _
ProfRp et oGREpAR.  EcEynpiapching f | A tosewing drest Suer presumption

S .ech j ne) .Ar d wi .
S YOS O Pl B B8, 0980 il fherconc
ubiguiperdiratiaht proteases Chawoef |apbehrs mobbe@katuhbhlesys it has not yet been

overcgiw%hgﬁ? at . 4C. . TQe pl ates are washed with PBS L

CXUBATR M RF g BL@%P@E?}C@)’& HAGITWeRIEP RS ( A5 UNZAR|LS  activity toward
bighi@6 K§lyn@rst ' r | i .
QR L PORRIRET O P P el | PR T Bk st
quite unhikely:

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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bl ocki ng sol ution and added to the wells (100 |/well)
for 4 his at 37C. The plates are then washed 3 tines
with PBS contai ning Tween 20 (0.05% followed by the
addition of rabbit anti-RAP-2 serum (1:1000, 100

| /well) for further incubation overnight at 4C. The
plates are washed 3 tines and a conjugate of
goat-anti-rabbit horseradi sh7peroxi dase (HRP, Jackson
10 Labs, 1:10,000, 100 I/well) was added for 2 hrs at
roomtenperature. The plates were washed 4 tines and
the color is devel oped by ABTS (2,2'-azino-bis

(3-ethyl ben iazoline-6-sulfonic acid, Sigm) wth
E"éﬁ'@% gsélﬁn‘ééégt? .'E'Fﬂ@ri‘)‘f“el’tge&mé‘%”é read by an
automati c ELI SA reader. 15 Having now fully descri bed
t hi $njaAgERBRIdHAP 2tbinding piseeinpigf slenatiehbbgpritiog éhe full-length RAP-2

pro\?méﬁ%l 'ﬁL 8t fund Ra‘?o-ﬁ-%ﬁré& %?éento'??heslﬁ-%@ltl G /?elik{?%&;a?{[l P& fhed clone #84.

In a wde rang equi val ent parane

congentrations, a condi t.ions, W th de j f.ro .

Ehecaprr Tt ScroulB bt e Pho bhbr Sl 1B T bRy MRplaying no
intetBetuM WP ehy BBRE Bidta@n an¥brddeint gl TRIERE I MORNAS TREEID, RIP, NIK,

described i'n _connection with specific 20 enbodinents
Tlhtepnsot amine Tl parbe irsdevesncood cldnat#84t wis fomdalsl e ddentical to the

r Lfhcati hi_s I cati on i.s, ntended to
9% PR BTN Lo SRS PR Bt corao
identifientd @NSinsdriph LPWep@atell RpeaAGNI in dche hﬁfﬂoﬁﬁg rhegioal ps3 protein

t he i nvention and |nc]ud|n? such departures fromthe

(Maddegent diddcll Burascessionord) &G40 Servrnsn aoelveigselofriRy 9 led to the

ol i | t-hisps th : [ th nventj -

o RUACALESI EOLC 00 Btk Bl (64 Phrel WA FING fingen ar s ©

terfn@al doresinhexmesbef ar@GR 2 who fdund &8 supéss foed Ut ws séverdlieell lines. The
scope of the appended clains. 79 Al references cited

invebiegieAl of AR Prgtgimen hdtcBuireguiatios by mprnsroddiirding to RAP-2 could
' I orr ndi LS. forei gn. pat ent
o8} I BIER b iRl B RGP Sren Beullon BhMsrf bF Mgl or e TNE R
famgitsher references, are entirely incorporated by
reference herein, including all data, tables, figures,
and text presented in the cited references.
Additionally, the entire contents of the references 5

Exin ?@'1Wsttm&?uxtehﬁmﬁzfié[g{lg’g&?@Pg{rié%gRm;ﬁfi n are also

entirely iIncorpora nce. Reference to known

A_@%Pnggrgg&%§, conventional nethods steps, known
‘met hods *or "conventional nmethods is not in any way an

adm,ssi on that an S t, description
mBy employing conseXutfavep(?e?etfon analysis,ptthe %inding 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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or enbodi ment of the present invention is disclosed,
taught or suggested in the relevant art. The foregoing
description of the specific enbodinents will so fully
reveal the 10 general nature of the invention that
ot hers can, by applying knowl edge within the skill of
the art (including the contents of the references
cited herein), readily nodify, and/ or adapt for
various applications such spetific enbodi nents,
wi t hout undue experimentation, wi thout departing from
the general concept of the present invention.
Theref ore, such adaptations and nodifications are
i nt BHEEE TtOOTTk?éovaPPhﬁeﬁtll’ tm@;ﬂpﬁeuthlmgheamglqnamemog amino acids 95-264.
f c osgd 15 enbodi nents, ha
T Bl b T b e SRR R o 2225 408 coutd most
11ké1¢ bel ﬂd&éﬁzﬂt@fd spéthﬂ& obzhlﬁlcﬁbé' &ﬁﬁ@nﬁﬁ)ﬁn?éﬁ&flﬁlhg&@ﬂh%mulax deletion.
herein is for the purpose of description and not of
LT matsaihil@iscediahc Mm&ﬁ? td e HeMAbL gﬁﬂol‘ﬂﬁmp Qﬁl@ﬁ@ﬁ&t@@%m binding of
of the present specification is.to I nterpreted
cloph 1@ kid Iferdsedfrassadatidnnol RGRE2.oks opmstd e Alkgs hawdver, the fact that

R0 PSR B UB1 B Rl PP R s b M as vt o
the RErtRENGEMent db@fining Bimdno %hd@l I- 264191%?1651 thdBl 8¢ -refBEThvolved in
270;4312-4317. Barlnaga I ence

hopggimeratiqsingalize g between @mmoaaids am}a@c} D. Science
274:782-784. 5 Beidler, J. et al., (1995) J. Bio
Chemlhe7oielib 626>dtd 52 &loneEiﬁlOg eith tHe al&tveahentiod® Sp&)epGﬁ'Q epparently

T L e N T
andl 805, 44ObihBRe sitBah i ' ithJthe Bi®ding si

SN %%mg‘ll%%d?ﬁ%ﬂaﬁ/{ng.r%%‘t%gglé).uh(tfggﬂéﬁm%.Sltes for RIP,
NIg; 1K1K} eeP6Q @igmrds).7798. Boldin, MP. et al. (1996)

Cel | 85:803-815. Brakebusch, C. et al. (1992) EMBO J.,

11: 943-950. Brockhaus, M et al. (1990) Proc. Natl.

Acad. Sci. USA, 87:3127-3131. Cantor, G H et al

B. Fla8@naPragondNat | . Acad. Sci. USA 90:10932-6. 15
Cerreti, D.P. et al. (1992) Science 256:97-100.

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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Chen, C J. et al. (1992) Ann. N Y. Acad. Sci.
660: 271-3. Chinnaiyan et al. (1995) Cell 81:505-512.
Chi nnai yan et al. (1996) J. Biol. Chem 271:4961-4965.
Cifone, MG et al. (1995) EMBO J. 14:5859-5868. 20
Clenment, MV. et al. (1994) J. Exp. Med. 180:557-567.
Crisell, P. et al., (1993) Nucleic Acids Res.
(Engl and) 21 (22):5251-5. 8174 urrent Protocols in
Mol ecul ar Bi ol ogy (Ausubel, F-M, Brent, R, Kingston,
R E. , Nbore O D.D., Seidman, J.G, Smtb., J. A,
Struhl, K, Albright, L.M, Coen, DM & Varki, A,
edsé%% 1994L 8. 1. 1-8.1.6 and 16.7-16.7.8,

kb PR g ssspiirdsiclbnchc ahsco ol &ons, ved in o

exﬂfgiglen i;g@eg{ 4%@5#5}??%63/ lé%_ eV asa . (?xi%tgg 1?1)2]‘;'63-‘[%%33&11 amino acids of

RAP-B3b f&4b Qverbihs cfi’a@men&ri\ibm@hssﬂig- arfih99dits J.100 madaEs a distinct effect,
lb1'5§: 1947 1954, E I | s HM et al. (1986) Cell
albgip fageyy medeyatep(Fiqure 13). ot al . (1995) Nature 375: 78-81.

10 Engel mann, H et al. (1990) J. Biol. Chem,

26 5Qg|]glge_|_otj}g§51nd g@g@;ﬁ@@, Indgctiesn oﬁRelA(@ggﬁ)s aEMB(b lgnger portlon of the

RA%G?; %%%eéﬁérgﬁ%ar %3% ﬁ ountii_délreﬁ gﬁﬁgssregﬁn g/ F' bet.?zveen amino

aciéd 1 ab 264, 19KIBH aﬁ@dﬁ@rﬁfy RIS ws dSiedloh/beddeh amino acids 157 and 264 with
Fernandes Alnenti, T. et al. (1996) Proc. Nafl. Acad.

somg pecifiSARYA-3ssquiaad, Aamng DEPETtERd, J. et al . (1988)
Mol. Cell Biol. 8:2159-2165. Fields, S. and Song, O.
(1989) Nature, '340:245-246. Frangioni, J.V. and Neel,
B.G (1993) Anal. Blochem 210:179-187. Geysen, H M

C. Bimgigay-finmtion oklatidostdy 6: 364- 369. Geysen, H. M et al
(198 7) J. Immunol. Meth. 102:259-274. 20 Gossen, M

andFBauiharebultbishdwiPRD)iglRe o1 aldld it Hpads thael . USA,
89: 5547-5551.

a) With the exception of RelA, RAP-2 binding to RIP, clone #10 and, most likely, to

NIK and TIP60 are not required for the function of the protein, as inhibitor of overexpression
mduced NF-xB.

b} The effect of RAP-2 on RelA over-expression-induced activation is 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



10

15

Gell, M et al. (1994) Eur. J. Imunol. 24:2563-2566.
82 Heller, RA et al. (1990) Proc. Natl. Acad. Sci.
USA, 87:6151-6155. Henkart, P.A. (1996) Immunity
4:195-201. Hohmann, H.-P. et al. (1989) J. Biol.
Chem , 264:14927-14934. Howard, A.D. et al. (1991) J.
| mmunol . 147:2964-2969. 5 Hsu, H et al. (1995) Cell
81:495-504. Hsu, H et al. 1996) Cell 84:299-308.
[toh, N. et al. (1991) Cell ©6:233. Itoh, N and
Nagata, S. (1993) J. Biol. Chem 268:10932-7. Joseph,
S and Burke, J.M (1993) J. Biol. Chem 268:24515-8.
.al .. (1995) J. Biol. Chem
dmﬁaﬂés igg%wit%i@é bl%ﬁ&lﬁ#eﬁeﬁwtssamlysea@sgr)ev@%%ﬂ RBR-2 apparently has

the4NRB 40 PG qauf mann, S. H (1993) Cancer Res.
o3 3976039§§er151§schkel F.C et al. (1995) EVBO J.

O g PR SN2 03 Sl Qg BPD e or v

ovel&IVk)iofei FR ADEY, R1B;, TRAF-1 626 oM3pTRNE-kB.subkd95) Trends
Bi ochem Sci . 20:198-202. Lazebnik, Y.A et al. (1994)

- Nat 877 24 "
(11)| nvgré? B %telﬁflages%ZJgil hyl&z@r%@@ﬁlg{ﬂzlgt i, vﬁ{hoé‘ialteﬁfxggﬁk dedPity.

0B P2 580 Tl s iy 9O o 0,

the 3itBs84ctBRy o8 BIMIdémiingSolRIPet al . (1996) Cancer Res
56:5384-5390. Malinin, N L. et al. (1997) Nature

(iv385b&xd@-drdthe abidat tddlbtioR- dnalBis, &he b(1r¥c9r9g5)reg1@n %lf ORAP-2 to RIP was
Chem 270:6425-6428. Mashima, T. et al. @é
BH.

narpgvseliamn 1Bian phipsminrbesgicasrfmbaut 200gmonya

(v) RAP-2 binds to NIK in transfected mammalian cells, but not in yeast.

In view of the aforementioned RAP-2 therefore appears to be a highly specific
RIP-binding protein and hence RIP modulator/mediator, that is likely to be involved in the

RIP-mediated intracellular signaling pathways.

In light of the above it appears that RAP-2 is involved in modulation/mediation of
RIP’s activities. Intracellularly, these being RIP’s involvement in the cell survival pathway
(NF-xB activation, possibly via interaction with TRAF2) and its involvement in the
inflammation and cell death pathway (independently via its ‘death domain’ or via 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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5 Mller, B.E. et al. (1995) J. I munol.

154:1331-1338. MIligan, CE et al. (1995) Neuron

15:385-393. Mura, M et al. (1995) Proc. Natl. Acad.

Sci . USA 92:8318-8322. Munday, N A et al. (1995) J.

Bi ol . Chem 270:15870-15876. Muranishi, S. et al.

(1991) Pharm Research 8:649. 10 Musti AM et al.

(1997) Science 1997 275:400-402 Nagata, S. and

Gol stein, P. (1995) Science 7, 1449-1456. Natoli,

G et al. (1997) J. Biol. Chem 272, 26079-26082

Ni chol son, D.W et al. (1995 Nature 376: 37-43.

Nophar, Y. et al. (1990) EMBO J., 9:3269-3278. 15
agg?égqalm‘;‘may ek fur&itioﬁleﬂht(r]lﬁ B didectibx pf cdMidath ot G611 112(86#&891r even both)

et al. (1992) Cell 69:597-604. Ruggiero, al

deﬂ%@%)@é@? relpiia drgivitiesgmonnts_of the Oéﬁhﬂ'ﬁﬁ@ﬁfs&f ta?qe pathways in the
cel( 1989) Mol ecular Cloning: A Laboratory Manual, Cold

Spring Harbor Laboratory Press, Cold Spring Fbrbor,

NY. 20 Schall, T.J. et al. (1990) Cell, 61:361-370.

Schl egel, et al. (1996) J. Biol. Chem 271 1841-1844.

84 Schul e Ost hof f et al 94
E"i@p%s : S@Z@rat“ghf)m&éﬂﬁnal'lﬂt@g’]d 3R5 %)3) Nucl ei ¢

Aci Ser. 29:177- Shor e, K. et al 3
g@@ﬁé age @W@ygmegp%a%wutqnewslﬁéwhﬁ ng(ef ganye Brepgazwn of RAP-2

6 6 t C )
o BSOS o R0 TGS gl Ry meceed seain
subBiaheouSlyewith 26@ BQ&&ZR&E@@repSfaitinn \nasru:loﬁ],ple& Freuvatl’saddjuvant. Two
Proc. dl Sci.. _USA 93: 14486- é4491
dc%tl%g éq:}ectlgnio as E;ciggg]j i-BBP ag giygm as b day intervals. The rabbits

are-'l-géfv\clf_Jl ?(?]’Hé)% aftler {HR: la?ttmﬁ‘lllum;gajt?)ﬁ?’fh{:@éxj d%)ﬁéntg@%argr;bégy %%el is followed

by rad101mmumassay JI labeled RAP 2 is mixed with various dilutions (1:50, 1:500,
1:5,000 and 1:50,000) of the rabbit serum. A suspension of protein-G agarose beads (20 pl,
Pharmacia) is added in a total volume of 200 pl. The mixture is left for I hour at room
temperature, the beads are then washed 3 times and bound radioactivity is counted. Rabbit
antiserum to human leptin is used as a negative control. The titer of the RAP-2 antiserum is

measured as compared to that of the negative control.

EXAMPLE 12: Preparation 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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Tewari, M et al. (1995a) J. Biol. Chem
270:18738-18741. Tewari, M et al. (1995b) Cell
81:1-20. Thornberry, N A et al. (1992) Nature
356: 768-774. Thornberry, N A et al. (1994)
Bi ochem stry 33:3934-3940. 15 Tracey, J.T. et al.
(1987) Nature, 330:662-664. Van Antwerp, D.J. et al.
(1996) Sci ence 274:787-789. 77Vandenabeel e, P. et al.
(1995) Trends Cell Biol. 5:392-400. Vassalli, P.
(1992) Ann. Rev. Inmmunol. 10:411-452. Wllach; D
(1984) J. Innunol 132: 2464- 9. 20 Mallach D. (1986)
nt er (lon &

nOd/lf\g i%ﬁl@ﬁael SIOLHdﬁl&a?{S ﬁWi s%f}:q;plls e (Sftrlglpted (ﬂi@gﬂgroculture plates
and%:& gg%rncgoélgas%@ selBed BNOMEM s%bpl@%arg;%%%%@ & dnd 15% horse serum.

: Wang, C -Y et al ci ence
Hylgiompgahsgite fomit enprodudeukniivadzs tRRAR-2are sqk®92Y by the limiting

il ThEhod 35 ysal T BATDIE gt tpuricyRees prigpel Ybgeyiane for the
proét;c(t)ﬂgﬂ"b‘ﬂ'] %clteg-zgf hé 1@0@% oxvthggantr%gglgs %%% %ﬂeﬁnédl%g") tthe use of a

conanercr(ahlggw)llable Eldﬂﬁm:t (Ar&zhard1KL755. Xue, D. et al.
(1995) Nature 377:248-251. Yanmaoka S, et al. (1998)

Co ARG g TN B, P bbb

perfbﬁn&ﬂhs G612 w AgEhRiohi, s@enﬁfan@s' are (&L YorEwe - présence of anti-RAP-2
Phar macol . 203: 353-357.  Zhao, J.J. and PicK,

antibedyoB Py Nt i eriqdesrdidaphipe saHoumBuBpssay XIRIA) SEQ&EN@EateS (Dynatech
LabHa%JﬁééJ?Alexandna, VA) are coated with Talon-purified IL-18BPa-Hisg (10 pg/ml,

100 pl/well). Following overnight incubation at 4°C, the plates are washed twice with PBS
containing BSA (0.5%) and Tween 20 (0.05%) and blocked in washing solution for at least 2
hrs at 37°C. Hybridoma culture supemnatants (100 pl/well) are added and the plates are
incubated for 4hrs at 37°C. The plates are washed 3 times and a conjugate of
goat-anti-mouse horseradish peroxidase (HRP, Jackson Labs, 1:10,000, 100 pl/well) is added
for 2 hrs at room temperature. The plates are washed 4 times and the color is developed by
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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<110> WALLACH, David KOVALENKO, Andrei Yeda Research
and Devel opnent Co. Ltd. <120> Modul ators of the
Function of Receptors of the TNF/ NGF Receptor Famly
and Ot her Proteins <130> TNF/ NGF Receptors <140>

<141> <150> 123758 <151> 1998-03-19 <150> 126024
<151> 1998-09-01 <160> 3 <170> Patentin Ver. 2.0 <210>
1 <211> 2009 <212> DNA <213% Honp sapi ens <400> 1
gaagattcca ttgtgggcct gsgaggccta gcaagggcgg accgcgaaac
tgggactttt 60 ttcggagcgc cggggcccta ccaacg tca
cagtccgccg ctcccaccct tctcacgtct 120 gacggactct

%ﬁ%ﬂﬁgfgf gﬁ%ﬁgcctgt t ggat gaat a ggcacctctg gaagagccaa
a@ gtgcagcc cag- ggtgcc ccggcagcag

at caggacgt actgggcgaa 240 gagtctcctc tggggaagcc

ca: gctc cacctgcctt cagaacaggg cgctcctgag 300

Midftitdr GRaes (MYEHaaek e GeaxdadrifahCHand g€ 648 FitR a86 P E-C Gnonoclonal
cagagcaac 360 cagattctgc oagagcgcrg cgaggagczt

an C@ddﬁ%rﬁ%fr%bww@wama@g@aggla@scrtzo uig dggagoglebulins) ovemight at
SRR, R AL 901 O30ESBCLGRHCR) s
blgBghipghggamgcaatbgrgt Fhdt 2 hrs at 37°C. The tested samples are diluted in thie
blocking solution and added to the wells (100 pl/well) for 4 hrs at 37°C. The plates are then
washed 3 times with PBS containing Tween 20 (0.05%) followed by the addition of rabbit
anti-RAP-2 serum (1:1000, 100 pl/well) for further incubation overnight at 4°C. The plates
are washed 3 times and a conjugate of goat-anti-rabbit horseradish peroxidase (HRP, Jackson
Labs, 1:10,000, 100 pl/well) was added for 2 hrs at room temperature. The plates were
washed 4 times and the color is developed by ABTS (2,2-azino-bis
(3-ethylbenzthiazoline-6-sulfonic acid, Sigma) with 505 as a substrate. The plates are read

by an automatic ELISA reader.

Having now fully described this invention, it will be appreciated by those
skilled in the art that the same can be performed within a wide range of equivalent parameters,
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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aaat gccagc agcagatgcc i, cacgacaag gcc ctgtga
aagcccaggt gacgtccttg 600 ctcggggagc tgcagcagac
ccaaagtcoc ttgcacgc: g cccctaaaao atgccaggct 660

ct _gaagggt c gagcccgggc gaccaacgag caagcgcggc
aacrgaagag tgagcgcgag 7[ 20 gcgctgcaac agcagcacag
ccracagctg gaccagcl gc gcatgcaggg ccagagcgtg r 80
gaggcCgcac tccccatgga acaccaggco gcctcggagg agcagaggaa
gctogcCcag B40 ttgcaggtgg cctratcacca gc_:tccaa

gaat acgaca accacat caa gagcagcgtg 900 gtgggcagtg

agct gaagcg aggaat gcac ctggaacatc tcaaacagca gctccagcag
960 gcc aggagg Ccct ggt ggc caaacaccag gtgatcgata

agct gaaggdl A g@@%@lzﬁg 0, inglaggdaemal atrtlchgqta@gtaactS published or

: t gga; lalctacaa
corggsgglg% {1? g)gs%crg&te% gv%gag? grt)p?%gc Thy gs dclé ?ggrcig(r:et%n patents, or any other
refgaggRc aedshtirdl i goa@gpirated b@Q@&gmg{ermﬁlt Balag@g Gl data, tables, figures,

ég%cacctta ccg atca%% gggctaatc gctctcaggg
ane Bt grcerey 1n 10 cied faem@actﬁaidetgmaliy,dkaa@taatce@tents of the references

cit@BIRh AP ferL AYRYT A ein taf;egﬁg)g&ﬁgély incorporated by reference.

Reference to known method steps, conventional methods steps, known
methods or conventional methods is not in any way an admission that any aspect, description

or embodiment of the present invention is disclosed, taught or suggested in the relevant art.

The foregoing description of the specific embodiments will so fully reveal the
general nature of the invention that others can, by applying knowledge within the skill of the
art (including the contents of the references cited herein), readily modify and/or adapt for
various applications such specific embodiments, without undue experimentation, without
departing from the general concept of the present invention. Therefore, such adaptations and
modifications are intended to be within the meaning and range of equivalents of the disclosed
embodiments, based on the teaching and guidance presented herein. It is to be understood
that the phraseology or terminology herein is for the purpose of description and not of
limitation, such that the terminology or phraseology of the present specification is.to be
interpreted by the skilled artisan in light of the teachings and guidance presented herein, in

combination with the knowledge of one of ordinary skill in the art.
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cctacctctc Ctgacttctg atgtcatgga gcccgggacc

gggt ggccac cgcttcagct ctgactcgect CCtccctcett
agaactgctt cccgctgctg ggctgcatgc ggacatttgg
ttgtgcatta <210> 2 <211> 2034 <212> DNA <213> Hono
sapi ens gcaggcccgg 9cagagggag gaggaagcgg ctctcccctg
ctgtcccaag gtacatttag gtgcagtctg aactgggatg
gttgattccg gctctttttg cCtceacccg
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cgagcaggcg 720 ggtggaccag 790 ggccgcctcg 840
ccaagaat ac 900 gcagctggaa 960 ggaggtgatc 1020
tccggtgectg 1080 cctggagaag 1140 ggagtacaac 1200
gcggcatgtc 1260 cczggccctg 1320 caagtgccac 1380
tgact agggc 1440 tctgcgettt 1580 88

cctctcccgect gecct agcccaggat gaagggcet gggt ggccacaact gggat g
ccacct 1560 STOUENCE LISTING

ggagccccacccaggaact ggccgcggcaccttacgcttcagectgttgattccg
Lh99LG1620;  pavig

ccctq&ﬂ; ggggggatgcggccccgatcaggcctgactcgctgctctttttg

ttc
tctgtc%g CHAECCAM PGEEEHYYct8at'det cect et t cet ccaccceg

ctgl740
‘%é@ éngﬁﬁﬁééﬁﬁg@@%cﬁﬂﬁggét%&@agggaga&étgmiﬂécﬁ%fggcag

agct B8Py Family and Other Proteins

gtggcagctcttcctcccaccggacaccgacccgcccgctgctatgccctggga
GBYCtTYIBBY Receptors
ccctcttaccatgcacacgggtgctctccttttgggcectgcatgctattccattt
digragcl1920
<cagaccgatgtgtatttaaccagt cact att gatggacatttgggttgtttcca

atcttt1980
<t tey hageat maat art ggcnt agakaaaaat cctt gt gcat t aaaaaaaaaaa

<29§51§§égﬁ_§9 <211> 2116 <212> DI QA <213> Hono
sapi ens

<150> 126024
<151> 1998-08-01

<160> 3

<170> PztentlIn Ver. 2.

<o

<210> 1

<211> 2009

<212> DNA

<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
8CCCtecege getgectyge ggagsetcaa G&gctccgsg 2Lgccatccy goagsgceaac
CEQETTCLQC gggegageryg ©gegsagcTt ctgoatttecn gsgCcagcca gagggaggag
88CQagTicc LCatgugcas CITCCEGGEG gCccaggazac tyggtggagag acCtiCggecig
gageagctce atctgaagag gCevasggag Caggeolictoc gugacgigga gcaccrygsag
4g2Tgccage agcagstygcge LCETgeceay gecictgige e&geccaggt gacgiccetig
Cttggggegc itgcaggagag Ccegagicoc TLQQagyeig ccaCtéagyge &TGCCagact
CLggagggtc 9gggrocggye gostaycgag Ceggogegge 2gCigpagag tgagcgeyayg
gcgetgcage agoagracag COTgCagoLg gaccagcitgc gCatgraggg ccagagcgtyg
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

60
120
180
240
300
360
420
480
540
600
€60
720
760
840
200
8¢0
1020
1080



<400> 3 gccacgaagg cccagacttt gaccgttctt caccaccact
ccagcctcct cctgtgaact 60 cactgaccac cggaaacaga

ttccactctt taccattcag tctcaccaag atgcccaata 120

ccaatggaag tattggccac agtccacttt ctctgtcagc ccagtctgta
taaacactgc acccgtccaa gagagtgcac ccttggecat gectcctggg

gt ct agaagt gggctcattg gctgaagtta aggagaaccc tcctttctat
gttggatcgg tcacccacca ggactgaatg aagtgctcgc tggactggaa
agPutgeagy etyttacerancgyaactt vea: Yagys act gagialbieacety 1140
agadygestIc gredugt gaaacsigaagagetgeagoecigacsisicagatblg 1200
ageeggtida capicoaagayad@agegricgtgaasistitiagdacat tL89agd.c 1260
gaegtiagtga agﬂaaM&Ct:t&{‘eaE&lﬁga@@@ctthQ@@%@%% gg !a &Q@Qcc 1320
gogagageag aangecalLe: Aagogifall. A 99@4 atg Acc 1380
atéﬂb&@@éﬂk&l§£§t@@@gd%&g@gé&%Q% ggé@ %%C) Eg%chaagg ccactocctg 1440

89829360 4 c
Ct%ta 5%9: B%latc gf;%@@é %tctcgff 68Ut Kyt iHt-casg 1500
gff# ?ga ‘i“ f’ g%\%t@cfﬁfgcctté?acgaéf‘f‘iaﬁ‘:@a&c@é%‘&éé@cg 1560
aaaaaga t ?‘i%? Bt tRERRYEG Ahedeesicasatecagee 1620
c‘i“é’cf ? %tcgéﬁé%ﬁéﬂ‘gct?f BtLlust ABTCEEES gagmatBradcactigect 1680
agtgﬁfﬁft gtgctdcaas war tedoasrr et amg geraaas 840ggggectogy 1740
ta‘%ﬁtfg%Fe?ﬁa YGLoeeHG§ctc Gt atvaggatt bt agc tadqgat acaaaaagasga 180
cctigagfaar 9uact1Cet gaatatoeChgidtbCate cataatitdcdacacgggtge 1860
gdgi-agaace Iact gettaaastataagat cag 96 caggheAldadtaaccagt 1920
ggttatadgat dggttacktcittat camat iiditt al@gaaraanaat 9adRadty 1950

1G26aadarggcght eesreacarkEsaqg cagttgttag aatggtcttt 2009
t at caacagt aacctgaaat 1080

<210> 2

<211> 2034

<212> DNA

<213> Homo szpiens

<400> 2
ttctactect cocteetcer ¢ gcgggg tctgacccte creocttotgt gaggectect 60
accaaa cttgactgcg ctctatcgag gitogttazet 120

act
ctagttcaga gacatatter gttc
atagttiggc agctagecct tgccctgttg gatgaatagg 180
t
T

tcttecggazsa tgcctceacet

cacctctgge agagccazct gtglgagatyg gigeagcocce grggtggecce ggcagcaget 240

caggacgtac tgggegsage gte cctocig gggaageocag ccatgotgoe ceotgeetica 300
gaactagggcy ctectgagac cetcocagage tgecergggag gagaaicaag ageotccogaga 360
Lgccatoegy cagrtageaac cegattcityg cgggageotge cgazgggage tttctgeoatt 420
ttccaageea gecagagggs ggagazaggag ticctecatgr gcaagtitcca ggaggccagg 480
828CTggtgg agagacticge cctggagaag ctcgatctge agaggcagaa ggagcagget 540
CEQCQQQEQQ tggagcaceot gaagagatge cagcagcaga tggctgagga caaggcctct 600
QL?GEEQCCC @ggtgacgte citgetegeg gagetgeaogg egagccagag tcgecttogag 660
gctgccacta aggeatgeca ¢gcteotggag ggicgggcce gggeggocag cgagcaggecg 720
C?QCEQCCQQ 28GEJLCagCy CYagQroyretg cagoagcage acagegtgca ggtogaccag 780
tigcgcetge egggocagag Cfiggagyero gogotcogca tggagegeca ggcecgccteg 840
Gfggagaaga 99eagciogc ccegltigosg ghtggectate ECCEgCtcTtt ccaageatac 300
gf?aaccaca tCeagectag cgiogrggoc agtgagogga egcgaggaat gcagctggeaa 960
@ElCiceaac egcagctcce 2Caggeeayg caggcectgy tggecaaaca ggaggtgatce 1020
9ela&gcigs aggzcgagge tgagcegcac aagattgtga tggagaccgt tcocggtgetg 1080
c§ggcccagg CgQ&Tatile ceaggCggac ttecaggcig egaggceggc ccgggageag 1140
Ciggccgaga ageaggeges cectygcaggeyg cagctggayc agcrgcagag ggagtacagc 1200
Ge&LL0sagg ccagoigice ggagTcoogece aggeatogegg zcatgaggaa goggcatgre 1260
géggtctcee aggcoeccocont geccoccgee cotgectace totcetetoe cotggeocetyg 1320
CCcagocaga ggaggeagecce CCCCgeagayg CCacCIgact TCIgoIgred caagtgecag 1380
tatcaggeccee L-gsTéetoge cacoeugeay stacaltgtca tgoagtgcat tgagtagggc 1440
Cggccagige asggccecte cotgogaag &CCTgceegyg cafogtgocag tctgogettt 1500



ttgcagaggc accatcatg ctgattattc agatgcctcg a ttggaaaa
gactttaaac 1140 tatttaaaaa a z t cc LL ctctggaatt
agat ataaCa gatttacttg aagacacccc 1200 agacagtgcc
ggat at gt gg agggcttgca atgtatgagz gtaagaatgc tacaacgatc
1260 cggacaccag ctggaaaaac8aagcagtttt g4aaaacc7g
CGacactc&a gc.ccaccctc 1320 atccgaagag nggaCic&L

aaal aLaacs Cagf. gt GacL. Jg%ﬁgéaaa%gg&ttg%égg%%&@ J‘c‘?lg%og geBece
g ggg%o%: a'i: Eca%g(fgqc‘_ OCCOC c% alc ct cg{:t" tto

agctg t
Lttt Slaraghat s gactc?aé‘ﬂ%ct‘:tgﬁt GETTEE A T
tga YAt Y © g5 CGgeTat ST E PR T g gt or506°C Tt EE i Pggecavcacte
SPEat Bgee %Lé%@é(jat‘igﬁg‘t?"gcgﬁtccéﬁg%ﬁ??g‘&cﬁ%‘ééc%%ﬁt geceqt 99
126&599%@Ct°6ﬁ’c‘étéﬁC‘@f@éc‘é@e&ﬁ@%ag@%&j&g‘i% geidjeertiagsgagtacty
at AccEtygacaygaceeiqysas b8 20t cam yCQobgyr S LCCCacgagttttgcage
aatceeaaggectPgtgcaegacagaetget t 2 gbgattgcoatt 1880t cccatettt
alLattgt gcCat t gHzgecoaganghecaacaat ccgagidct gtmeaaaa- aact 29
gogtcatcgg 1740 gaaaggcaaa gaaactggaa Cgcagac c C
ct aaagitdc azcrtattcg gagctggcag 1p800 ttctgttcac
gotegd lklggscggcaatgga rgtctttgtg gtgatgatcc tlLc&gaaaag
1860,,9G,gcclc~g LLGEEEECC QF tgettlt gtgtccctca Cg a
ttaGt;aggaaocatL 1920 89 ttgcactcta gaaaat at gt
ttgtgttggt tt t{aaaaa gtctaaatga agttattaat 1980
acctg?a ct ttaacttaag tgcattgatc atatgatatt tttggaagca
t aca a 2040 attgtggaag tttaaagcct cttttagtcc
at tgE0EHYG Tt FFAPHAAT FATGPLTACt FIC 20T Gt YGakadagctItocact
aadd8a7rE6 YU ITIARPRE TEC2C A TN e FUeIc BE T ERETHICNYt HiFcaata
RAP<22 ¥ 93d P N (PETICEF Rt softGit nft Fhohgrasntcagt caatal agpgeacgagce
t heéreatacconprdcsiTigat g eurencecdepicitedgedtncfgagueectt@oaty
or @Antisebormyct ragpentgosgranal@goaSedchereot cicapadpioeaztce
of duicpgitRgat GaRAR2: dhaclhe tDNA: GeqienrcesRit€daal Bidhazgatg
erKH@ﬁgfﬁl:@gFHﬂ@E§¢d&aﬂkﬂgéac¢€ic§a§5ﬂ%k§cﬂﬂz gtatttcacc totgcoctga
nmodylatdigl nedi8td-0g RAP: 2 Jounedd8Per L0c e tAB RAP et cat tgc

b' ré@bE‘QthFQt%laLvJ SOf‘Q:Lm:GJ+ @gﬂﬁqfct%gaggégé% dhereof ..t

%? J%gatégea acg ccag%éy q] ?éy. aaca k cééo atazatgatitg
%Eggéd]gc asa QE%a:@ ea GgLCaLL acaaL g'ktactuagac tcaaccrat
totkgettat tikgettotz ghtrtctgttet nggeacactge tgttactita gaccccazag
@daaagaasc gatgtiegee tattwiwkwg mmacccaaga gctacicagg acagaaattg
Ltaatcctct gageaztatat ggatatgtgt gtoccacaza asatuatgaaa ctgaggazaa
tacttgasaz ggtggaggct gcetcaggat ttaccictga agaazaagst cotgaggaat
fctrgaatat tctgritcet catattitae gggragaacce ttigctaaze ataagatcag
caggtcaasa ggtacszGet tgttacitet atcasattit tatggsasas aatgagasag
tlggcgttec cacsattcag cagttgtteg aatggtcotit tatcaacagt aacctgaast
ttgcagagge accatcatgt ctgattatic agatgecteg stttggasaa gactiteaac
tetttzaaaz atttrtcocctt ctotggaatt agetatzacs gastttacttg zagacacccee
agacagtgec ggatetgtgg agggctigea atgtatgagt greagsetgc tacgacgatc
cggacaccag ciggaseesc @agragitit gtasssccTg caacacicaa gtccacceutic
etccgaagayg gcugeatcat @aatetezca Cegigicalt TCCCEaegeC Ttiaccccgac
tgggagattg gagacacgge tgeatcoctt gocegaatzt ggagtiattt gotgttorct
gCategasac &3QgCCECTatT ¢gritgcortttg tgaesgiatgg gasggacgat tcigoctage
fettctriog acagcetoge cgetccggga tgghggutcac astggctcaz caticcecca
EgLCMCCCmT Q5CCCageer tagoagagla citggaags: grctecigge agacccotgsa
Wwiyccttgga ciccCeggag eatccceagg ctgtgcacga esgactgottt grgatgeca

etatgtgcca tgtacccage gtcczacaat cacivtgtes sestascico cagicatcog
gaaaggCassa geasCiggee ggcsgagice ctascgtige svcitettcog gagctggceag
ttctgttceac ggiccatise €ogceaatgga tgtctiitgtg ¢igstgatcoc ticagaaaa

getgccicig Titezegece aattgettit gtclccoccice ectatttaat esaceageatt

1560
1620
ig80
1740
1800
1860
1820
1980
2034

60
120
160
240
300
360
420
480
540
600
660
720
780
g4c
500
560
102C
1080
112G
1200
1260
1320
1380
1440
1500
1560
1620
1680
17490
1800
1860
1820



4. A method for isolating and identifying proteins
capabl e of binding to RAP-2, conprising applying the
yeast two-hybrid 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 froma cDNA or &enomic DNA library is
carried by the second hybrid vector, the vectors then

being:ausetk eadqgranss QL Yted Host aa%glja lg% d % ttaa
postcf‘dg\éeg&tr @E‘&afGQFE@jj Qgiét%agc_elaqgt “SQt 3& ::jjt ggf taz:it:._t: ;Sjg

yatdehagdd on. of the said _secand I
ObE@dJ;@QaaDMf A :s,a%guée%ce%et c?o%?nf;C a o‘f etlaﬁaRﬁﬁFE‘h LBFﬁTc%“t 2100

to said RAP-2, wherein said DNA sequence is sel ected 2116
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 SEQID 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 (e) a DNA sequence according to (b)
encodi ng an RAP-2 protein, isoform analog or 30
fragment having at |east part of the sequence as
depicted in Fig. 3. 5. Use of one or nore of the RAP-2
bi nding proteins of claim3 or isoform fragnments or
anal ogs thereof for the preparation of a

phar maceuti cal conposition for nodul ating

i nfl ammation, cell death and/or cell survival. 35 6.
The use of claimb5, wherein said RAP-2 binding
protei ns are encoded by cl one 10.
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CLAIMS

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 proteins capable of binding to RAP-2, 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 biclogically 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.





