| MODULATORS OF THE FUNCTION OF RECEPTORS OF THE TNF/NGF RECEPTOR FAMILY 5
Field of the Invention The present invention is generally in the field of receptors belonging to the
TNF/NGF superfamily of receptors and the control of their biological functions. The TNF/NGF
superfamily of receptors includes receptors such as the p55 and p75 tumor necrosis factor receptors
(TNF-Rs, hereinafter called p55-R and p75-R) and the FAS ligand to receptor (also called FAS/APOI
or FAS-R and hereinafter will be called FAS-R) and others. Specifically, the present invention
concerns novel proteins which bind to other proteins which themselves bind directly or indirectly to
members of the TNF/MépuiLerester {aaehNONREIBHBRS b HEMNANGHRECRH ISR more
specifically, it relates to one such protein, herein designated RAP (for RIP-associated protein ), which
binds to RIP (for 15 ‘receptor interacting protein’), which, in turn, binds to itself and to MORT-1,
FAS-R, p55-R TRADD and Traf2. Accordingly, the present invention concerns, in general, new
proteins Whgch g{gd:.geﬂltélqancmpoqqulating 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 20 RIP
directly or indirectly. In particiitgr praEesrinyentionvis mtoer dbniseths RINFfirsqspsprarbeionsiap doutes

thereof, as well pRERGIEUPEREHRISLAGNSRI ARddrivpiyand BioReeifunenaratipn.and
uses. Background of the Related Art 25 Tumor Necrosis Factor (TNF-a) an Lémphotoxm (TNF-B)

(hereinafter, TNEE/RYEE WWASHAMIK oL easatqm Aoplydss RERIRIA CHISA A BSi PR sl dymtines
formed mainly hyneRqmsteleRtHiBEqINERVALE AR MRS Hectn@prees iMallaeaPigidP86) In:

Interferon 7 (lon Gresser, ed.), pp. 83-122, Academic Press, London; and Beutler and Cerami (1987)).
Both TNF-¥ an&emﬁqﬁﬁﬁmﬁi‘g‘?ﬁgﬁgﬁé@é B&Wdﬁﬂ@“ﬂ)@ffé’&‘?ﬁé‘c%ﬂiﬁ’e ctlled FdreRe prdrathetsme of

the effects are [§gebificaing Iﬂwgfkdaltt%ﬂaﬂtmgaaiﬁ%mww%Yotéﬁﬁtmu‘»cfplbmamR&ﬁxe‘iUE?Q{cEE”S or
virus infected cells %QgFau mergiggﬁbacéerial activities of granulocytes._In this way, TNF contributes
[

to the defense SRR BRIRTILRS LEgi¥erdndisctly itnepambsrs gl ike AT EAGH iFstetorofimlyecovery
from injury. Thuad Totecanrbelided msddmantiptoraas, agriroryvbpebifaplicatipatebindsdo itkh

receptors on thSrgt%%?%%r%fntuc@s?gnated RAP (for RIP-associated protein), which binds to RIP (for
15  ‘receptor interacting protein’), which, in turn, binds to itself and to MORT-1, FAS-R,
p55-R, TRADD and Traf2,

Accordingly, the present invention concerns, in general, new proteins which

are 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
20 RIP directly or indirectly. In particular, the present invention concerns RAP, its preparation
and uses thereof, as well as any isoforms, analogs, fragments and derivatives of RAP, their

preparation and uses.

Backeround of the Related Art

25 Tumor Necrosis Factor (TNF-a) and Lymphotoxin (TNF-B) (hereinafter,
TNF, refers to both TNF-a. and TNF-B) are multifunctional pro-inflammatory cytokines
formed mainly by mononuclear phagocytes, which have many effects on cells (Wallach, D.

© (1986) In: Interferon 7 (Jon Gresser, ed.), pp. 83-122, Academic Press, London; and Beutler
and Cerami (1987)). Both TNF-a and TNF-8 initiate their effects by binding to spéciﬁc cell

30 surface receptors. Some of the effects are likely to be beneficial to the organism: they may
destroy, for example, tumor cells or virus infecied cells and augment antibacterial activities

of granulocytes. In this way, TNF contributes to the defense of the organism against tumors



cells and thereby initiates the events leading to the death of the tumor cells. TNF can also be used as
an anti-infectious agent. 5 However, both TNF-a and TNF-[ialso have deleterious effects. There is
evidence that overproduction of TNF-a can play a major pathogenic role in several diseases. For
example, effects of TNF-a, primarily on the vasculature, are known to be a major cause for symptoms
of septic shock (Tracey et al., 1986). In some diseases, TNF may cause excessive loss of weight
(cachexia) by suppressing activities of adipocytes and by dausing 10 anorexia, and TNF-a was thus
called cachetin. levddafetsoudegensaddeatnbettintotiof ttwe vdaniageinutis sibesinIINE gadtécusiderses

(Beutler and Cerquna%Z)o@age%  aiar %paﬂéaﬁ L RfdR8IRMRIS RPRGIVES i WRthvesYS host

reactions (Piquet et al., 1987). Tn addition. TNF is known to be involved in the process of Inflammation
and in many otherelisaddbereyisitistinde evertpisadiaatly eteased thecuprirecithe PHB cancklpd be
TNF-Rs, 15 whigh Rigd Aot ilNEcfoangINF-11 specifically, initiate and/or mediate the above noted
biological effects of TNF. These two receptors have structurally dissimilar intracellular domains

suggesting tfat they signal difféaeisuss(Sed AdinanardeT BE A ok, kavglalnieriras sffecinodenvikhaus
etal., 1990; Leotsghe8lslt Aol srmrl&%Wmﬁ}o@tpa i YN Eledtral 8RE:sB0

Heller et al., 1990). However, the cellular mechanisms, for example, 20 the various proteins and
possibly other faEsrexantienediesithob IRk -th BrEHthaeBIiifar2SyAMIAGRET KHe WSS H§ck FrEirT MEsRs

have yet to be elygidatedoMdSothisdnlaestivlar2ignaling, Wue) oreytidsuiatisaftanipeipdipg.of the

ligand, i.e., TNF (a or B), to the receptor, that is responsible for the commencement of thé cascade of

reactions that ulEFREYEKF ABELRTNVEHN bFasherid)rBY SERRE Bith atiifies PRrdiperytes aphhysoavsing

above-mentipned yiReidaleffeat.af WNAhR 008 califersivgiohsaifer clisisdiest is figassedmginly by
the p55 TNF-R. Antibodies against the extracellular domain (ligand bindir?;g domain) of the p55 TNF-R

can themselves #gH8F i9dissyes Lfhrunats dsaser Baslesgpdisermtioldiakard ats ta wrreediolef of

recepttljlr Ic:ross-li¢|51|#<'mg Mkﬁm&?]éaeﬁy gﬂjevadllip}%(j@ttméiisﬁ§gﬂl@qliﬁ¢|’b@ ?@nﬁ?@'ﬂﬁ?nl‘ﬂfm&?tm. I
intracellular signaling. process. Further, mutational studies (Brakepusch et al., 1992; Tartaglia et al.,
1063) have show A DG AR VoP PR, MR HR RGO s

intracellular domain, and accarginglytiiidagiadependsudyg egied shhtréoepBoriittatipss aind yas aiNlaRs,
Sig”a”r“g Ie%d inngg)ch}t\%i%t glt a}ﬁg?gta%ETHﬁﬁ}C%geraﬁ%}?y, initiate and/or mediate the above noted
biological effects of TNF. These two receptors have structurally dissimilar intracellular
domains suggesting that they signal differently (See Hohmann et al., 1989; Engelmann et al |
1990; Brockhaus et al., 1990; Ledtschcr et al,, 1990; Schall et al., 1990; Nophar et al., 1990;
Smith et al., 1990; and Heller et al., 1990). However, the cellular mechénisms, for example,

20 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 occurs usually after the binding of the ligand, i.e,, TNF (a or B), to the
receptor, that is responsible for the commencement of the cascade of reactions that
ultimately result in the observed response of the cell to TNF.

25 ' As regards the above-mentioned cytocidal effect of TNF, in most cells
studied so far, this effect is triggered mainly by the pS5 TNF-R. Antibodies against the
extracellular domain (ligand binding domain) of the p55 TNF-R can themselves 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

30 intracellular signaling process. Further, mutational studies (Brakebusch et al, 1992;
Tartaglia et al., 1993) have shown that the biological function of the p55 TNF-R depends on

the integrity of its intracellular domain, and accordingly it has been suggested that the



consequence of the association of two or more intracellular domains of the p55 TNF-R. Moreover,
TNF (a and 13) occurs as a homotrimer, and as such, has been suggested to induce intracellular
signaling via the p55 TNF-R by way of its ability to bind to and to 5 cross-link the receptor molecules,
i.e., cause receptor aggregation. Another member of the TNF/NGF superfamily of receptors is the FAS
receptor (AR RIbichhasalie beenaalel e AS aniaen, e kauriace Rigiein expressed in
various tissues and s arlngehomoloéy WItR a nuniber of cell-surtace receptors mclucﬁng RER and
NGF-R. ThetsAdddcn edighesaseictitiath af tiae fornmof @ praptodisi@itadotoagtsabf 189 b aMiNEdRears to

serve as a egative i&ﬁct r of ué reactive T cells, i.e., durin dmatur tion of T cells, FAS-R mediates
the apoptolETRRYER T cle RO By ST 81BN 200,50 Sk 161, RETh AL RRSELGIDAS in the
FAS-R gengd(les)isaucelalaty siphopgoNiaraion sisTrdemrnbnicahet resssniiesdhsnaumamantimmune
disease systemic lupus erythematosus (SLE) (Watanabe-Fukunaga et al., 1992). The ligand for the
FAS-F 15 g9stlrk e recrpiar Sileriles skt ciuts ﬁ?ﬁ?@é?ﬂé’%%fﬁgé%%, amongst others, killer T cells

(or cytotoxic T lymphocygsihdr Tthemtddreiee THIRNSIChfpamPNtact eelpteA HNthEARAR, they
are capable of inducing apoptopic cell death of the FAS-R-carrying cells. Further, monoclonal
antibodiesfﬁﬁ%é%eéﬁﬂﬁé%hr‘éb‘?hah%é&i?e@ﬁﬁf‘f&@ﬂﬁgslbé A Se IEIeIGh Lkt cRrBising

capable Ofé£&g:‘é§§@8 APORBRICt SR RIS KAHIOE, FAS B iirbiding 20-5puee f&4Stors

transformed by cDNA encoding human FAS-R (Itch et al., 1991). A number of approaches have been

made by thechiding dNE-Raaddvekdtpldie EAfoPemadigiesicellidnariios. thrfoss st 3pepaoddtd EP

o reDptoft Ben Shi I o S A TRIR R M B I I 16 A

soluble 25 eatwaatédhlaxf ddmaills Jf AfeRecaglotsy ttheoapopteomithdeathbiofiidy ofllENFecoghieingl|

surface-bound TNF-Rs. Eurther,,on the basis that TNFE-binding to, jts orsisr ired for the
TN F-induc%eé -caéllF‘ 3?Séff§&tisl?%grl)s%a%c eé‘ﬁB?“égpp Ican gg%!gggsf%rrl (et}(‘gmii‘%eg %3%3859%3 AVE bden
made to miydightedbideradiore ffisotdur manictating téremblesithohtheid hikeiRsmBnietselde S5GBARR relates

e e R ST e S e D B RERER S
receptsr, thgpearedolbéiagéhaurfasnaidociatedmasionld birried bly) &hohgl Wheis)ditlds Testisibed the
ConStrUCtlocr;lg)rt]gxiA;: T lymphocytes - CTLs), and hence when such CTLs contact cells carrying FAS-R,
they are capable of inducing apoptopic cell death of the FAS-R-carrying cells. Further,
monoclonal antibodies have been prepared that are specific for FAS-R, these monoclonal
antibodies being capable of inducing apoptopic cell death in cells carrying FAS-R, including
20  mouse cells transformed by cDNA encoding human FAS-R (Itoh et al., 1991).
A number of approaches have been made by the applicants (see for example,
European Application Nos. EP 186833, EP 308378, EP 398327 and EP 412486) to regulate
the deleterious effects of TNF by inhibiting the binding of TNF to its receptors using
anti-TNF antibodies or by using soluble TNF receptors (being essentially the soluble
25  extracellular domains of the receptors) to compete with the binding of TNF to the cell
surface-bound TNF-Rs. Further, on the basis that TNF-binding to its receptors is required
for the TNF-induced cellular effects, approaches by applicants (see for example EP 568925)
have been made to modulate the TNF effect by modulating the activity of the TNF-Rs.
Briefly, EP 568925 relates to a method of modulating signal transduction
30  and/or cleavage in TNF-Rs whereby peptides or other molecules may interact either with the

receptor itself or with effector proteins interacting with the receptor, thus modulating the

normal function of the TNF-Rs. In EP 568925, there is described the construction and



characterization of various mutant p55 TNF-Rs, having mutations in the extracellular, transmembrane,
and intracellular domains of the p55 TNF-R. In this way, regions within the above domains of the p55
TNF-R were identified as being essential to the functioning of the receptor, i.e., the binding of the
ligand (TNF) and the subsequent signal transduction gnd 5 intracellular signaling which ultimately
results in the ob§ervetd TNFf-effect onnghgﬁ:te"%.s FfﬁPﬁis”}fJ% IS arlﬁ';u g ie%cribe 2 numbei olf
approache foAeSI%R lgﬁd(’ldgﬁfiﬁuﬁrotgms, Beptides orother Factors whith Sre @aﬁégﬁec%lflb?ﬁding to
the variousrtagindiatiratlecant oneackdiniairdo ofaihe oiitite RS SVIRNR-Broiaitiss pepti desi@nowdthiartfectors
may be involved jn regulating o lating the actjvity of the TNF-R. A number of appro clﬁes for
Solating AN dOEAAD B S e QST L NP R BBt OB AL ung
expressionaseptors fer, thie iadiagtion tt thesel niDMM e ad dieenitdeguandigndhe Hreeti@iomdf
antibodies or fragments thereof which interact with the TNF-R or with t boye proteins and peptides
that bihe VA6 GO TR LT S5y 11 S GBS | NERRAcRh QOB 905 does
not specifyrtfiehactyRdier HaiRs ardcasideauMtieh HinghiRdiehdd thtiasiallaidraming pidlamd NF-Rs

(e.g., p55 TNF'-Rj, nor does it describe the yeast two-hybrid approach to isolate and identify such
proteins oPEEtitRFeerAhes FiFiets Whichrara camatle @b biadiagtor the pasioy fieginnsidnctbestigyss there

s no disclogiire af BEotRIneIF-REAHRA BRI, o5 IRARCARE Sitiacelbilas dAmAlR GhFARRVhile it

is known that the tumor necrosis factor (TNF) receptors, and the 20 structurally-related receptor
FAS-R, triggeslating|ts, mpdwlasing thaiastivityeafiibeyIaVBrBdudetumban of appreashaydaicsolavaghat lead
0 Il g el SRR VB A T s S B o Nl s
indica{tBe thg?%n%éj@%mg‘égﬁt e pSS&BI'NFereceptor p55C-R g;égnaﬁng ?lo cytotoxicity involve d%t%lnct
regions witkpréssivrinteate dtartltgpredost (B af ¢hessopreteats, andyseplidesagind éoratheigeBarthrand
Nagata, 1993). These 25 regions (the 'death.domains’) haye seguence similarity. The 'death domains'
of both PR ARG Br STRERS i SR MBS WK RERARRCon TR ob ot RO
receptor eqghqgptidaswthathbind eeessaryegiomitiaftide FNGRling (Fse Sonfpreh ah, EPSG882lach et
al., 1994; Boldin et d at high levels of receptor expression can resylt in. triggering of
Fganc mddHEREE Hh oee e R AP BOLN 46 C T SR Rep e el el B iomen
induction tiyittaeellidir réceping sofintie FRSFRoq@UES \iasa FBeR ofnootdtespipidisciitier datigeastieading
o eosiyiicd Rpproath %0 5cTHEShE ASARS0cR' FORRCLE SUSRiRs RiPBRi e e

intracellular domains of TNF-Rs. Similarly, in EP 568925 there is no disclosure of proteins

or peptides capable of binding the intracellular domain of FAS-R.
While it is known that the tumor necrosis factor (TNF) receptors, and the
20  structurally-related receptor FAS-R, trigger in cells, upon stimulation by leukocyte-produced
ligands, destructive activities that lead to their own demise, the mechanisms of this triggering
are still little understood. Mutational studies indicate that in FAS-R and the p55 TNF
receptor (p55-R) signaling for cytotoxicity involve distinct regions within their intracellular
domains (Brakebusch et al., 1992; Tartaglia et al., 1993; Itoh and Nagata, 1993). These
25  regions (the 'death domains') have sequence similarity. The 'death domains' of both FAS-R
and p55-R tend to self-associate. Their self-association apparently promotes that receptor
aggregation which is necessary for initiation of signaling (see Song et al., 1994; Wallach et
al.,, 1994; Boldin et al., 1995), and at high levels of receptor expression can result in
triggering of ligand-independent signaling (Boldin et al., 1995). |
30 Like other receptor-induced effects, cell death induction by the TNF receptors and
FAS-R occurs via a series of protein-protein interactions, leading from ligand-receptor

binding to the eventual activation of enzymatic effector functions, which in the case studies



5 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 motifssto 5 self-associate (Boldin et al., 1995a), and

induced bing; t j el : ind.t h I r rs'
nracallulan e D e e

Kischkel etdsgath ob®yingoof RinmictENISer FigHAS R digand g®lequleetathergoa)torhirthe pratkting that
bind to the int r i - 5 death,d in'+egion involved i,
cell-death %%%%?r%%"ﬁ%@ %2%{6@%%%@8&%% %Fams%gg%%g}i’;}@f?gmg%g%% Fetg?\ghcé 9% that
independertiyharndaMagramaldieod) taggméntgdetiyd eatpropensitge ofifidht bgaitb-deastidwmdtifiorich

screening precedure, One af these i rotein, MORT-1 (Boldin et al. 1995b), also.known as
FADD (ChiTH AP 1 CRUB PRk b e e MO PR TS SHoBRR AR B aiso
Hsu et al., t295lsd ¥06) tbiewth otipdR tlencbebpt onsrdnirdEeliabe dirnabiandeORTal. (35FA9D) tainds to
both FAS-R and p55-R. Besides their hinding to FAS- | p55-R, thes ins are also_capable of
binding to (fa%ﬁ'g?z%f’ ﬁ:thagrs\%%%é %B‘g"ﬂ?ﬁ%?it%ﬁ"%c?gfs%@lﬁéﬁb@gn % B RpEEROThese
bindings ogsss-frggah é& GPNS@9RdHseaHesIce1998)f, Thieed pedketiantizit bt ule the mimsseialthe

receptors and their associated proteins. Furthermore, although in the yeast two-hybrid test MORT-I

was showndeies G AR kel & e deathdemaimeaeifndoyelyrin sl yster Bhly after
stimulggion ygf theeREAPINoUBIIEHIARIMEIRF hoRBIs RAte Pl dhe dnHiatindRIpBEI G A R

signaling. MORT-1 does not contain ani sequence motif characteristic of enzymatic activity, and

therefore, itdsabiirpaRlariRfybrggariagatalsdentl mereo ipansifiedahyinthmieast civyryhsbNfOREERRSEIf, but
rather, actiyatioiefesoronO el eI hstdiN MERT T {Baidderch fUshsh fondasitrawh iahe

signaling cascade. Cellular expression of MORT-1 mutants lacking the N-terminal part of the molecule

has been shORPtIosri¥grcbMcihP P that dindy Pasfisply oSSR oFissrndisneTRADEE;

et of Do e e e B e e ot o e
receptdrs ps¥R),drinds AS tRthFWEHRagnthphiSHR e Basidesititeid pirstiog $O0MARTR 1ard IPS&FR), THRADD
appear to bpergt]gnssit%?e()falso capable of binding to each other, which provides for a functional
“cross-talk” between FAS-R and p55-R. These bindings occur through a conserved
sequence motif, the ‘death domain module’ common to the receptors and their associated
proteins. Furthermore, although in the yeast two-hybrid test MORT-1 was shown to bind
20  spontaneously to FAS-R, in mammalian cells, this binding takes place only after stimulation
of the receptor, suggesting that MORT-1 participates in the initiating events of FAS-R
signaling. MORT-1 does not contain any sequence motif characteristic of enzymatic
activity, and therefore, its ability to trigger cell death seems not to involve an intrinsic
activity of MORT-1 itself, but rather, activation of some other protein(s) that bind MORT-1
25 and act further downstream in the signaling cascade. Cellular expression of MORT-1
mutants lacking the N-terminal part of the molecule has been shown to block cytotoxicity
induction by FAS/APO1 (FAS-R) or p55-R (Hsu et al, 1996; Chinnaiyan et al., 1996),
indicating that this N-terminal region transmits the signaling for the cytocidal effect of both
receptors through protein-protein interactions.
30 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 interactions. The three proteins MORT-1, RIP and TRADD interact with the



protein-protein interactions. The three proteins MORT-1, RIP and TRADD interact with the 6 p55-R
and FAS-R intracellular domains by the binding of their death domains to those of the receptors, and
for both RIP and TRADD their death domains also self-associate, although MORT-1 differs in this
respect in that its death domain does not self-associate. Further, MORT-1 and TRADD bind

differentiallysto RARR ARARR2EeAE:ASH AP Rt AR bIaIPRAMPHAUMMOR s 4fghd RADD

bind effectively to RIP. Accordingly, it would seem that the interaction between the three proteins

MORT-1, RgoeRiRystRcborideth B ortdhT AR Br thear slrathidemeioftisn stifirsipciaieelhithpegnaling
mediated byisieee PeatEia s WierfetsRaS Rl ile INGlaRcdReR cRRRC IR RCe I g aroteins

will result in modulation of the effects caused by this interaction. For example, inhibition o ADD to
binding to MORT-1 g TRSRRkint diffasnRaliB oTRAESFR anst p5tcR . dnikalsisdjnidHibitimh ath&IP in
additiop to ednhikik fITRARR Rivg rther modulate FAS-R-p55

-1
TNF-Rﬂnte@%ﬁ%%?%ﬂgggggﬁggmi odies raise%%zgg?ﬁ%%&gé%%or%%ﬁﬁmgg%é-a? %%esgl fgally
against thethindiegrteadicitbstofeTiRND theaecpRIRIcaMERTbE BIBcatnl iTRIADDY id arpiapertahinding of

these proteins and thus cayse modulation of.the interaction between FAS-R and p55-R. Moreover, it
has also ret&heR/ btegno%elﬂ#g A L@%é?c’i‘egt?ﬁfgea ncﬁ/aé: er?léﬂi'iga Zef aé%%?(?&ﬁ&%&?(/if%ﬁ%r?&oﬁ?wuIation
thereof metligdeerbycthevahiousteeagipiorsanddh eihebin ding: piatatetuie usio@iA SAR, RBBHRIn
MORT-1, TRADD.,.RIP, CH, Mch4, and Gl, 20 a humber of these receptors and their binding
proteins ar@‘ﬁf@f %I%% %@%oﬁﬂﬂﬁéﬁ)ﬁyo#hfﬂé'ﬁﬁﬂﬁwxbf GORTRRIEt ATiBR o FAR N KB,
whichiis a k@ydingedMORTalInaynvdliite i K SORIPG TEBNBIRI biefitibe ¢ardiakef pxssion of
many immune- and ingﬁﬁmmatol%-eresponse enes. For example, it has been found that TNF-a can

actually stifhidte BeAddiion &e nie @by HHRIHeFoL: T bginade-ME RS kit dheRftal in 25

cells, one gfigitingts#hdertpBnenanathnethaidgiotects cells against death induction by inducing gene
expression via NF-KB (see Beg and Baltimore, 1996; Wang et al., 1996; Van Antwerp et al., 1996). A

similar dual effect for FAXLg® Q%E&B%Wi%boﬁgﬁa(sééar’éféréﬁée ‘fisaths demains efatedSrRabove
Van Antwegpeerbiid Q98hstt mObikitRe Ot aRRS RAIDNeIREIPS /4 dRlir6La,0a1aB ARG pen cell

death and cell survival upon stimulation of 30 various types of cells with TNF-a and/or the FAS-R
ligandi5the prieyeatcbidingned diaseeproteins and thus cause modulation of the interaction between

FAS-R and p55-R.

Moreover, it has also recently been found that besides the above noted cell
cytotoxicity activities and modulation thereof mediated by the various receptors and their
binding proteins including FAS-R, p55-R, MORT-1, TRADD, RIP, MACH, Mch4, and G1,

20  a number of these receptors and their binding proteins are also involved in the modulation of
the activity of the nuclear transcription factor NF-xB, which is a key mediator of cell
survival or viability, being responsible for the control of expression of many immune- and
inflammatory- response genes. For example, it has been found that TNF-o. can actually
stimulate activation of NF-xB and thus TNF-a is capable of inducing two kinds of signal in

25 cells, one eliciting cell death and another that protects cells against death induction by
inducing gene expression via NF-kB (see Beg and Baltimore, 1996; Wang et al., 1996; Van
Antwerp et al., 1996). A similar dual effect for FAS-R has also been reported (see reference
to this effect as stated in above Van Antwerp et al., 1996). It would therefore appear that
there exists a delicate balance between cell death and cell survival upon stimulation of

30  various types of cells with TNF-a and/or the FAS-R ligand, the ultimate outcome of the

stimulation depending on which intracellular pathway is stimulated to a greater extent, the



stimulation depending on which intracellular pathway is stimulated to a greater extent, the 7 one
leading to cell death (usually by apoptosis), or the one leading to cell survival via activation of NF-KB.
In addition, the present inventors have also recently further elucidated the possibly pathway by which
members of the TNF/NGF receptor family activate NF-KKB (see 5 Malinin et al., 1997 and the various

relevant ref LeNCesis ttgoré t rqlip'@&ql -pe gi Israel Patent Application Nos. IL

117800 and IL 119133). Bn%fl?/l??t RO tﬁgtb%)sﬂg\i%%éﬁgﬁsg’m e?s?eo?) t’ﬁee iﬁel‘—]}%léq:?eefgesb' 'rv%rﬁ’i'@ are

capable of activatimmydfl NK&Ehrough a common adaptor protein, Traf2. A newly elucidated protein

kinase called NIK (see ahove l.\/lalini{'het al 1%97 and IL l}zil7800 and lL}j}’l 133) is capak:lléi of binding
(o]

to Traf2 and of 10 stimulaﬁnaéj fiiopg a%t?&%ﬁqnlfqg&?tﬁrvsvas\é &RR [SE& SR tunidried Sreand 1L
applicationgotiidl £ yateaaio by wialls atkibasaf efic ENERNISIMsapte raamily icthacals-oeinge

incapable of having stimulation of NFiB in.a normal endogenous manner and also in_the cell having a

block i} indYRIBINEINE X P AL ARG, e VRIFOWA S ettt pafereacetgeh B therrip- rpdicacetsrdoy
TRADD, RIg,anddifaRstadi dhich AppRaaRipNkoging) tiiobing o ih@?@ﬁ%ﬁéﬂf)@(%&%ﬁh&

receptors). All of the receptors p55-R, p75-R, FAS-R and their adaptor proteins MORT-1, TRADD and
RIP bind disexesalomamebese 0y toe IRl NiHiaigasptorstamilyiageatsineploof act tjotingaNHyB digegbsathe
induction of NE-K3. 110G FpGMGMPAIALRT RIRIGIRR YOl ng&él?lekffﬂ N NGl death
and survival 0 [ﬁnagj séimu?atﬁ))on of FAS-R and/t?r p551-R, tf protein Réle]%g)g?p{%aﬁag?s% \gge%oa}%\\/'g an
important rveliRiPetsale 39X Tgundellall 17896 amtl Jlsbl M13MH)irs etapabko 07 pivaing tdeBtalZiambiof in its
C-termjnal regio Whiclt%e_n bles.it to induce, cell cytotgxicity jn an inde Bg%u way and also gy
assocfabtions‘\%gl?ﬁ%gl%at om%ﬁ%r%gna'f b ! tpﬁé?R%‘—’K’éy-&“Sn%dﬂfﬁsf’g ) fﬂ"blgb #asa'égd tein
kinase domgiplighiteny) teranisgpregion andels afitkinass iigcipmdiikuichnsbeliekeddatenadlle its
intersectior&(binding) v%ih Traf2 and ﬁ_%*ihereby its involvement in NF-KB induction. Accordingly,
details condSPEN TR0 Qfaung rtuniatioB RfNEED ipRAUMPLEAIRSSRIHS Sranner aadHsqdhh in the
above noteghRlicARGS O AR MUAELSIPOERE Sl heABPYYVIIGR & LBSIRNIIRT DiRrGipIghelr
entirety by reference. 30 Summary of the Invention It is an object of the invention to’provide a novel
protein RAM NEudBnigdutiiardnmERADD, RIP and MORT-1 (which are adaptor proteins that bind
15  these p55-R and/or FAS-R receptors). All of the receptors p55-R, p75-R, FAS-R and their
adaptor proteins MORT-1, TRADD and RIP bind directly or indirectly to Traf2, which by
its binding ability to NIK apparently modulates the induction of NF-xB.
Of the above modulator proteins involved in the fine balance between cell
death and survival following stimulation of FAS-R and/or p55-R, the protein RIP appeaers
20 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 th death domains of MORT-1, p55-R, FAS-R
and TRADD. RIP also has a protein kinase domain at its N-terminal region and an
intermediate domain which is believed to enable its intersection (binding) with Traf2 and
25  thereby its involvement in NF-xB induction. Accordingly, details concerning the
characteristics and sequences (DNA and amino acid) of RIP are set forth in the above noted

publications (in particular, Stanger et al, 1995) which are incorporated herein in their

entirety by reference.

30  Summary of the Invention
It is an object of the invention to provide a novel protein RAP, including all isoforms,

analogé, fragments or derivatives thereof, capable of binding to the RIP protein (herein after



analogs, fragments or derivatives thereof, capable of binding to the RIP protein (herein after 8 "RIP").
As RIP is capable of interacting directly or indirectly with the intracellular 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, MAGH, Mch4, Gl and others, the novel proteins of

the presentjnyentio hinding to RIP are therefore 5 capable, of affecting the intracellular signaling
process ini%gg% t%lst e Blsn(éﬁ%glgf ?i?énﬁe,&%ctlﬁléa(ﬁﬁffg %S rré%%ﬁ %trg' g‘r’ll(gﬁf Tkﬁ—g%r?t%equgédf’c?f’(ﬁ%s- R), and
as such thefrisflamrostiors otlfheytpteseity/icolbdtah, aremosoiatBranf epBSaRiandFAfoRatsgdiated
effect on cells. As RIP is also capable of interacting with Tr r i le of interacting
directly or 3 %Pl?%rcﬁ)r/ I\Pvﬂﬂsul%}ﬁra{)ﬁ 8¢ Ssﬁ%%h IQTP?%% s a"s‘pta{éml\é%z?t%{:’ mmm%[ﬁcgﬂ survival
to pathwaymdnvetieiag thEdoBengrsiéns, andheepeseieinantivivtbinsiafifle @ SENtiRYenlieprare

modulators of RIP-related.inflammation and cell survival activity.. Likewise, by way of the FAS-R,
p55-R5and°ﬂ?é§ﬁw8%ﬁ f"ﬁrﬁ?@iﬁ%t%@%& SERRHIBARSPL B8 t@éﬁ‘gg%ﬁ’lfi e PRitracBARd cell

survival eifamdireGtlrecdpdr esily PN iRMIRG deRb? 05 BN HRG alosTdR etV VEH BN &itgls the

proteins of the present invention may also be mediators or 15 cell survival processes by way of
operating VKSRt ars B durier ofdheigriahgnp dinwRranedistrd eticstvenisels ats i Broteins
operate toa’gﬁqgsecssﬁbwwﬁ\aﬁ{eétmﬂgr%tﬁsfrpﬁ-min%?eﬁss(ﬁga@ﬁyowhmmPaamngma&oxﬁl

e -

proteins of the invention may also be modulators of RIP-related mediation of p75-R mediated activity.
Another objdétesthhwithaHt spd b RER amiassnmedulalgr ahmiemmationandeef colb swyavik
compgund : ISQIOURS: I rateins, I ments
e B e e e e e
inflammatiere caddujatnoxiditih IBirelatiedunflaaimabtor ssescell/lservicekmetilvity flliftawied bgt whyhel

invention is, to e e nqQvel RAP proteins, isofor nal f nts and derivatives
thereof, toﬁé%lgéagéigﬁ% érac%grié?éegdrcllllﬁ%ﬁg Oﬁrgfg?r?lsn%ﬁgc ors, %ﬁ%gﬁkﬁ@%‘g"iﬁ%ﬁfé’&%ﬁ? r®ulation
of receptoiirafeidiity NF gBaihé celiGiaivisalbitier dinsciynet indvbRlp tsidinding doKivesceytbridiagtivity,
and/or to isolate and |d%2ctg¥ other receptors further upstream_ or downstream in the signaling

process(edf thafhide i Aingsoths R oLsiRs Rf<the AFSeH INARIIGR MUY 9150 b Srediore Rte, in
whosg fungépiRayai i adesse3binvalyest: operating via common or related intracellular signaling

pathways in which the various above proteins operate to induce cell survival. Similarly, as
p75-R binds to Traf2 to which RIP binds, the novel proteins of the invention may also be
modulators of RIP-related mediation of p75-R mediated activity.
Another object of the invention is to provide antagonists (e.g., antibodies, peptides,
20 organic compounds, or even some isoforms) to the above novel RAP proteins, isoforms,
analogs, fragments and derivatives thereof, which may be used to inhibit the signaling
process, or, more specifically, the inflammation cell-cytotoxicity, or cell-survival processes,
when desired.
A further object of the invention is to use the above novel RAP proteins, isoforms,
25  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 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
proteins, analogs, fragments and derivatives bind, and hence, in whose function they afe also
30  involved.
A still further object of the invention is to provide inhibitors which can be introduced

into cells to bind or interact with RAP and possible RAP isoforms which inhibitors may act



A still further object of the invention is to provide inhibitors which can be introduced into cells to bind
or interact with RAP and possible RAP isoforms which inhibitors may act 9 to inhibit RIP-associated
activity in cell cytotoxic processes and hence, when desired, to enhance cell survival, or which may
act to inhibit RIP-associated activity in cell-survival progesses and hence, when desired, to enhance

cell cytotoxigty, I §a¥ess Bb?a?éh%ﬁ& fiﬁhgeﬁrﬁgt%d%k’ﬂc" ool é’s%%%tﬁgn%b%’v dhetioned povel 5
RAP proteins, iIsoforms and analogs, fragments and derivatives thereof as an?igens orthe
preparationephpasigctehafuamciady arowbisibrminragh ddiashibierIP-Tisecattith cuibefynitucellmayivad used,
for example rf(g)r tlggs%r'fh% '% anHc etrb ergg\é\ép{otenigsnfc@gglpicfé%%q{ti s%yrces, such as cell extracts or
transformec?cecﬁlnes. urthermore, these anti odies may be used for diagnostic purposes, e.g., for to
identifying disordeMosdaved foialanarbjpadtfufidiiopieseof teknlivretteate thedibied-higitien@bhowelFAS-R

th lat tors. A furth bject of the i tion Js 0. ide ph tical iti
compriting SAPABEUE Ve S ARECRo PHECDY A A5E AhARTLCOF BRADLECEA PSR, ac

well as phaprpaeiiinabt porpasiidaadomposip Hab abbvdisotherastimadiasiobdrihauantaggnists. In
accordance with the_present invention, a novel protein RAP has been isolated. RAP is capable of

binding to, 8F HETafEFAMPIERY R PWiralion ST thrinextRrateins fiam Aifpiemb sPurses msh axtivity.

RIP is involygd dit thet 900 dralimfornfedroetimden of intracellular signaling pathways, e.g. the cell
cytotoxicity or cell death associated pathway in which RIP 20 has cytotoxic activity by itself and in

association, directEPEhETBIPER\PhEsth 2ptbRiser BrYother warl ofox Hiingaestin cPuppeRsise Suctials, for
example, M@Rfitfing RINEIdef Atited MEN4brigniab TulcBBHiRY or el WeRER RIF SR 2 S5P GiRde O

bind to in a direct or indirect fashion via the “death domain' motif/module present in RIP and in all the
aforesaid pRt&iRs FARD Iy gshemisigteskigeemiariflammation, cell survival or viability pathway in which

RIP may 25 have an ggtivati , directly: or jndi y I f o] [ otif or
domain present ingﬁlFiilﬁzarlﬂafgrI Fx(’ql%{gygbﬁi}':y?% b&%ﬁg@gﬁgﬂ of%{ng?régﬁig ﬁg?flﬁg\{vgﬁgggc%ngb%ga?@r{vghich, in
turn, is directinpmisingethinahoneanioveloRNR- kR teinicHolkyms, cermmalogie fragmitatmoaderatdesell

survival, FUIEL®33 R DR AIAAIS6RARIe A IBIFASHI e Ve R R0 IS8, T licated

15  other antagonists. y

~In accordance with the present invention, a novel protein RAP has been isolated.

RAP is 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

20  has cytotoxic activity by itself and in association, directly or indirectly, with a number of

other cell-death associated proteins, such as, for example, MORT-1, TRADD, MACH,

Mch4, G1, p55-R and FAS-R, with which RIP can associate or bind to in a direct or indirect

fashion via the ‘death domain’ motif/module present in RIP and in all the aforesaid proteins;

another pathway being the inflammation, cell survival or viability pathway in which RIP may

25 have an activation role, directly or indirectly by virtue of the presence of a kinase motif or

domain present in RIP and RIP’s ability to be capable of binding to Traf2 which can bink

NIK which, in turn, is directly involved in activation of NF-xB which plays a central role in

inflammation and cell survival. Further, p55-R and TRADD are also capable of interaction

with Traf2 and are also implicated in NF-xB activation and thereby in the cell survival

30 pathway, and hence RIP by being capable of binding to or interacting with p55-R, FAS-R

and TRADD (as well as Traf2) may also be implicated in the modulation of inflammation,

cell survival activation by these proteins. Accordingly, RIP is a modulator or mediatior of



30 pathway, and hence RIP by being capable of binding to or interacting with p55-R, FAS-R and
TRADD (as well as Traf2) may also be implicated in the modulation of inflammation, cell survival
activation by these proteins. Accordingly, RIP is a modulator or mediatior of 10 these pathways, and
likewise, the new RAP of the present invention by binditeg to RIP is a modulator or mediator of these

intracellulagpathyidRaRAMA IR KRR igRiaiad AP dengd peiRadhiR Yaast BYSRMRIFSYRIPT a

sequenced and characterized, and as is detailed herein below, RAP appears to bea highly specific 5
RIP-bindingneftatar-eramesinter-f thestiinrapeHwainathyavsdiator. RAP does not bind to TRADD,

MORT-1, pS5-R, riZ&p%mw&utéaumaeaa{x@mmﬁy‘%éyﬁg@g@ﬁg R SlAREEHRYC death

domain module or motit, this being consistent with th uce celf "
cytotOX|C|ttharktstmmdA9nd|II%elﬂs@ﬁdﬂ@@M@u@ﬂom Rlﬁ’a@wnyrrs tnebeat 4o highlydapeoifidts

act|V|ty in @%du atlon/(rﬂedlatla |n tgealrsﬁa ;ﬁjﬁn orm cp/§urviylﬂ)p%?eg{tgéaFi ‘gi (gg(t)lxletgy

in the tnodUlation/medration of the cen suriva 5 ese activities are'in
and hereinRADBS MélRﬁshnpﬂﬁ%ﬁe;ﬁlﬁeRdeWMHdeaﬁmwmdthatMP&W&ﬁéDmdhe full

contents of hICh are.incor rated her ref ence, Likewise, s us! throughout RAP
activity is nR&Ht Snﬁ%fu%ee@ ?i'pg 10a St "}‘[r]ngdl’g §F H}'f.;?ﬁ"l% R ?{/Sl eﬁ’tf?é f‘l“?tl F}QE andlng to
RIP, this mddedamrddimdlaélbayait&tﬁxwm owaluding modulatlon/medlatlon of the inflammation, cell

death and cell survival, hway P is jnyvolved directly or indirectly, and as such RAP may
be considered as &1 Wi T?‘ét‘f‘?‘ﬂ ﬂ?éﬂé ‘é%lfg%r aﬂ(m%’ti%%e?ﬂémlﬁ}?gﬂ%&ﬁmﬁ? &F\'dvﬁéiéglbly a

numbes of QHiRiatvh/alediEeitivial vRe iMTEHINGIBATRE, sl ddaaiRurvieall suthdeg! Aaddo kP
binds, 20 or with which RIP interacts in a direct or indirect fashion. Thus, in accordance Wlt the

present invEKigRodrREAAIRSdiRtioR sRnthe doRhUEipbRatY s s A Apeyisictirded and
cloned by therfinatiaverith Haemiidodw 33YvandsChAs Gt i266vashitmelRaur Mg RINgR RHent

Sequencing of RAP has revealed that it is a novel protein as se%;nce comparisons performed
between thaPRiptigagy thechilb sanisateah wbl@h@xﬁaﬁ@esoaafawés efB by xEeiSracs ik ‘rtfoest

and Human, Ggnme; RafaharsleXalpl 1 GNRDaSSRediE ROERRRNY ADHRIRAEI RRINRY.

RAP sequences and any krniown sequences. Actually two DNA sequences, differing only in their

5'-nont&odiagtiratyidsvivtre ofoitm apesibic dnndiagsin RiBnthisemeduletipnimesativaraBRAP 41iBA.

including modulation/mediation of the inflammation, cell death and cell survival pathways in

which RIP is involved directly or indirectly, and as such RAP may be considered as an

indirect modulator/mediator of all the above mentioned proteins and possibly a number of

others which are involved in inflammation, cell death or cell survival and to which RIP binds,
20  or with which RIP interacts in a direct or indirect fashion.

Thus, in accordance with the present invention, a new protein designated RAP is
provided. As noted above, RAP was isolated and cloned by the two-hybrid screening assay
and characterized as a molecule which binds RIP. Sequencing of RAP has revealed that it is
a novel protein as sequence comparisons performed between the RAP sequence and those in

25  the various databases, for example, Genebank ‘dbest’ and Human Genome Database level 1
databases, did not show any apparent homology between RAP sequences and any known
sequences. Actually two DNA sequences, differing only in their 5’-non coding regions were
found, probably arising from the same gene by alternative splicing.

It still remains to be elucidated how RAP binds to RIP, in particular, there needs to

30  be determined the homology or binding regions between RAP and RIP which permit their
binding to each other. RAP apparently does not have a death domain module nor any other

known region of enzymatic or other activity, for example, a kinase or protease domain.



It still remains to be elucidated how RAP binds to RIP, in particular, there needs to 30 be determined
the homology or binding regions between RAP and RIP which permit their binding to each other. RAP
apparently does not have a death domain module nor any other known region of enzymatic or other
activity, for example, a kinase or protease domain. 11 In view of the above-mentioned, it therefore

arises, as noted apugeaNdraRSehEIEBRIBIRE RihdhabRAR S 2RPALAIIN L SR SR RIE -RIAFIN

protein and hence a modulator/mediator of RIP intracellular activity. Thus, as RAP apparently has a
role in modiikseingeieadiatitey ifAmnintieppasent!s suropesifindiRIPdendiegttpeassintiemnéh Wwrich RIP is

&%Pépﬁﬂﬁ{%{“}pgﬁﬁa@gﬁgﬂip cytotoxicity and inflammation caused or

involved dirgct indliree
induced by &go%t@gdg%nﬁ?l Including those transmitted via receptors of the TNF/NGF receptor family

and possibly other¥laswadl. RAD r appatesthe fsRiPtsliiolveodehatinglmesiatnpa deflatanaicentsehd

hence RAP's invalvement, see Fig. | in.Malinin et Im'll§)97..1 RAPR. may also serve as an inhibitor of
cell cytgtoxi%lfy%{"rgll in 8%?%%%% ?‘i/tfr\{hgso isgﬁfgng prl(saslé‘ﬁ??é’%({::\)(grrte o712 Lol 'f&%’f BET Hyoteins,

e.g. RIP anthpsetrilasedaargttadziélty and imfsnciatinay affedtahmdytedoxyciyriousndtanathaiclidiaffects of
these other protejns (e.g. p55-R, FAS-R, MA ,.Gi and MORT-1), ultimately resulting jn an
inibiton of RS ES LR b RGBT, BSOS R AR Yo LSS 8 blns an
enhancer o(Bsigmeninnef sl RYFtoXiRigvenzninfimmbesdionteadithisr byvaugmentingide acipity of

other proteins,oj.g. RIP and}r:other roteins bound to RIP as noted above aiding in the recruitment of
these protefi¥ DY RILHES Figrl) 1861k td HIment the cytotoxic activity of the various proteins

or to aygment theg Xiflamaymaéenenfées andfnitkewistsd anabraaonsdiasiiommRng syadimisqgerve

as an inhibitor or an augmentor of the cell-survival pathway as noted above by virtue of RIP's

involvementtinbing pestsRias Pt S fopiee oh athssinrisintor HrBYRaad-penisins dguad ée RHRoding a
RIP-associajefl Rratein bR A dsofRt Brrathalag s ifingmentsheres! samailoMldripdingio e RIP

and modulating or mediating the intracellular activity of RIP, said intracellular activity being a

modulgtionﬁécﬁatﬁﬁ%ﬁnﬂéﬁ%tm%oﬁir aedl YEQRTahy/sltoeateltiresalting praiciskibitienppbsent
invention prayides 3N SERYBFtheR! SESHy I8 ThfAfimation.

15 RAP may yet also serve as an enhancer or augmentor of cell cytotoxicity and
inflammation and this by augmenting the activity of other proteins, e.g. RIP and other
proteins bound to RIP as noted above aiding in the recruitment of these proteins by RIP, the
recruitment serving to augment the cytotoxic activity of the various proteins or to augment
their inflammatory effects.

20 Likewise, in an analogous fashion RAP may also serve as an inhibitor or an
augmentor of the cell-survival pathway as noted above by virtue of RIP’s involvement in this
pathway.

Accordingly, the present invention provides a DNA sequence encoding a
RIP-associated protein (RAP) isoforms, analogs or fragments thereof, capable of binding to

25  RIP and modulating or mediating the intracellular activity of RIP, said intracellular activity

being a modulation/mediation of inflammation and/or cell death and/or cell survival.
In particular, the present invention provides a DNA sequence selected from the
group consisting of :
(a) a cDNA sequence derived from the coding region of a native RAP protein;
30 (b) DNA sequences capable of hybridization to a sequence of (a) under moderately

stringent conditions and which encode a biologically active RAP protein; and



group consisting of : (a) a cDNA sequence derived from the coding region of a native RAP protein; 30
(b) DNA sequences capable of hybridization to a sequence of (a) under moderately stringent
conditions and which encode a biologically active RAP protein; and 12 (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 protein. Another specific embodiment of the above DNA sequence
of the invention is a DNA sequence comprising at least part of the sequence encoding at least one
isoform of the RAP 5 protein. Another embodiment is the DNA sequence encoding a RAP protein as
depicted in Fig. 1. Yet another embodiment is RAP protein sequence deduced from the DNA

sequence of Fig.1 apg I§NQV¥@dﬂeﬁ&s%hTJ?\%FE%%@BHé’PM%WrBéGN'QQﬁ%ﬁdﬂﬁ%@%&oaﬁ@ @Alogs,

fragments or derivatives, ther co by a the nces of mventlon said
proteins, anal3g¥, efﬁeﬁ’a m‘ aa Hgflga |A\//es e|r(|e nCcoaea \%'O% ﬁl&lad' gRE
moduIatlng/medlatlné\"'&cthhr @W@ﬁl%ﬁ%?ﬁﬂt@ﬁltﬂ%éﬂ?%aw é@ﬂ@ﬂﬁﬁ\?&lﬂb%tﬁwa%”lﬂﬁr%wtﬁIarly A
specific embogigquentetiniueniiaadds tuet BAR: projeincaasdodisg faalgast nte dsudordeoiMht\RSRhereof.

A RAP protein, seqHenssis deabgait oo RN seeN R Kikd9a RAB lé\{ﬁ‘ g Eéﬁ.c?edﬁnother
embodiment is any isoform of the RAP grotEn analo'gs 15 fra néagt%ap?nf t%r est ereof. Also
v o

provided by tHd9red@h AR RIRPRPIMFRLIS RS RISHNL RIS nce o

ein, and A aogs,
fragments or dégilandehofntie mgedtion, which contain the above DNA sequence of the invention,.

these vectors being qapahie &t heiagiexpresaes RnsupidbinseukaBRiisyor Raghenoic hanateds;
transformed G{E%Xf)éﬁceaéye %ng%moa%&v%' SugleRENANORIA e SRS Bitha Malbas for

produmn%;the rotein, o fragments or derivatives of the II’IVG‘ntIOI'l{P‘p}/QQI%I’gO1 such

transform@d h@%@'ﬁ@ﬂ? Lﬁﬂﬂ’efj%ra‘r?a?‘ﬁnge'gﬂlt%ﬁﬂ%bllﬁr%g RPN AL st  #gments
or derivatives befirgitar peiviy-ireeistatnahdim digit ativivel petaidysrioteaeeligaiycessary for obtaining said
protein and extracting gridRxarReaRARtAUeiRe ARIREGH .Hagérremsgabtdmrim&iw@s freghibaeuliare
medium 25 of dsald Eran orme: d c&jﬁ;or from Sc:eell exé(raacsts(&)ggu C%Iéi ﬁramﬁgr g&“?enw%oqtﬁ%
definitions aré Thtanded (6 mclude all i %“?)rmsqou]‘e R protein. In another aspect, the present
invention also'prooiRE aiftitoArREnsy SBIRRQ'H@W&R}@’S'SO“OW of the RAP protein, analogs,

15  fragments and derivatives thereof.

Also provided by the present invention are vectors encoding the above RAP protein,
and analogs, fragments or derivatives of the invention, which contain the above DNA
sequence of the invention, these vectors being capable of being expressed in suitable
eukaryotic or prokaryotic host cells; transformed eukaryotic or prokaryotic host cells

20 containing such vectors; and a method for producing the RAP protein, or analogs, fragments
or derivatives of the invention by growing such transformed host cells under conditions
suitable for the expression of said protein, analogs, fragments or derivatives, effecting post-
translational modifications of said protein as necessary for obtaining said protein and
extracting said expressed protein, analogs, fragments or derivatives from the culture medium

25  of said transformed cells or from cell extracts of said transformeci cells. The above definitions
are intended to include all isoforms of the RAP protein.

In another aspect, the present invention also provides antibodies or active derivatives
or fragments thereof specific for the RAP protein, and analogs, fragments and derivatives
thereof, of the invention.

30 By yet another aspect of the invention, there are provided various uses of the above
DNA sequences or the proteins which they encode, according to the invention, which uses

include amongst others:



or fragments thereof specific for the RAP protein, and analogs, fragments and derivatives thereof, of
the invention. 30 By yet another aspect of the invention, there are provided various uses of the above
DNA sequences or the proteins which they encode, according to the invention, which uses include
amongst others: 13 (i) A method for the modulation ofjthe intracellular inflammation, cell death and/or
cell survival pathways modulated gr medjated by rofein RIP. ¢ rising treain id_cells with
one o more P (O Adne 8 B eSOl 0 BB TR, SR i o
RIP whereicelauttiealtipgiof aaidnodiidaoainprisediattcb ty ahng prdce saRIB, critspsiid g tre ating satl
proteins, isof; rms, analogs, frag S ortderivati\fes thereqgf in aform suitable for jntracellula
introductioN SNeFASF, S ARy Mt e RO Rt Bl reieabity Sitebies vt
proteins, isgdpibie cbaidig foaRIRenie@iniil attatiagnothaild vellsof enpuritab intvedioingaryngidaid
sequence, sgi'd vector beirllgq capable of eff?'cting thegoins?rtion of said seguence into said cells in a
way thit st SSATeMEIE BRpT LSt 5197y 2RSS IReMmps Prslethatsttheteoh Brderm
inflammatiqgitgsk daciioelioc et diviviah BRifeyR)s IhadidicidintigandscelisheDNE dafaiydey effect

on cells via the action,of the RIP protein, according to (i), above, wherein said treating of cells

comprises FAFOMHNSINYdrRB L dMRE LTSt R A IRF Bt ANEP B B ASTEC U A JE RIS NS Ta A atives
thereof, in gfformaiatieitakie fosdnymeelsiar djRdustisndovdpttrdbing ifamaid caleaiRNe

sequence encoding said Gl protein, or isoforms, analogs, fragments or derivatives in the form of a
suitable vetitarianphgaidisequensenato said gelbtdn veimy cHshisrd sereaan dstsEpressstdn stidaid
sequegce igigssaid cells in a way that said sequence is expressed in said cells. (i) A method as in (i)
above wherein said treating of said cells is by transfection of 20 said cells with a recombinant animal

virus vector comptisiry methewd fier she(aostutasioncththe wdlonmstiant colidedthiand/oe il samvipialg a
sequence enecoding a viral surface protein (li that is capabple of binding to_a speckic cell.surface
receptor ot ?%%Wsagrsfggcl:ee g?%élgx %ﬁ'ﬁér"g élkl’ggg%mb%’ c{()a’(l %?rféd: goge%ﬁﬁdvéae%lﬁeaﬁé@r?g({)%ﬁmﬁg'{% protein
selected fremoiciAPaprotding am di)sdfovenaytenaiosmd fragtimends celld dempaseen@bdinangahtohstidvhen
expressed in Paid. is capable of.m dulating{media}in the intra%ellul r inf{ mm?tion %ell death

cels.salﬁ roteil, or 1Sororms, alogs, ragments or derivauves thereol, 1n 4 tform
and/or cell SUrvival pa wgys, and

15  suitable for intracellular introduction, or introducing into said cells a DNA sequence

encoding said G1 protein, or isoforms, analogs, fragments or derivatives in the form of a
suitable vector carrying said sequence, said vector being capable of effecting the insertion of
said sequence into said cells in a way that said sequence is expressed in said cells.
(iii) A method as in (ii) above wherein said treating of said cells is by transfection of
20  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 capabl'e 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 protein, and isoforma, analogs, fragments and derivatives
25  thereof, that when expressed in said cells is capable of modulating/mediating the intracellular
inflammation, cell death and/or cell survival pathways; and
(b) infecting said cells with said vector of (a).
(iv) A method for modulating the inflammation, cell death and/or cell survival
pathways mediated by the ligands of the TNF family effect on cells via the action of the RIP
30 protein comprising treating said cells with antibodies or active fragments or derivatives
thereof, according to the invention, said treating being by application of a suitable

composition containing said antibodies, active fragments or derivatives thereof to said cells,



(b) infecting said cells with said vector of (a). (iv) A method for modulating the inflammation, cell death
and/or cell survival pathways mediated by the ligands of the TNF family effect on cells via the action
of the RIP 30 protein comprising treating said cells with antibodies or active fragments or derivatives
thereof, according to the invention, said treating being lpy application of a suitable composition

containing said antibgdiest, lactitveafrrtag{%ﬁgm d?rit\é%ives ,}h&fg f0 ;[]ot gig eIIs11 A wh?rein when at
least part ol e HaP SPo%eir?% erpose n the BXUrSCellufAPaly ace, saig. tr:%cr%puo%ritlsélﬁ & SorAbiated
for extracelbdmpapipibeatioforamdavel efosaictiRaRuprotaipkcatimne niire [y it acid RaX Ps pidterinpesition is
formulated for intracellular application. (v). A method for modulatin inflammation, cell death and/or
cell survivaf™15 ngmgﬁiﬁ?é%m(g'ﬁ'&gdﬁ ° Wﬁ&‘%’f%ﬂgeﬁ%&aﬁp@f@%a the action of the
RIP protein compgiging treatiod $aid eetalvtity ameligfansiadide sehurate endodinglpRantisgnse
sequence of at least part of the RAP protein sequencg%f the_invention, said Eligonucleg\ggee sequence

being capaBiBrays ESAEIEEbS thrdizands atihs RNE fptlyisiss A o 4 SAeRBbReB Rreating
tumor cells giklY dBfRsRMS AlamiihRr cdn dinnasesligelscrompy wneentaksonsiig aingidsense

recombinant animal virus vector carrying a sequence encoding a viral surface protein ca ab{;@of
E“é‘é r

binding to Septease ofaideastipat pfthe SAR R rauansebitheinysntier i glgospe

carried by qiherfisaasg GplsiadE RosRAYeRS e PRERHiNGAREGtaIP prRIRGHEd from RAP protein,
analogs, fragments and derivatives 15 of the invention, that when expressed in said tumor,

HIV-infected, or otfid} disestBed deinisicahnusidostigating sumdatelonBicteissed el prsid&sin; and
(b) inf?tin%g@é@%&l%ﬂr O&)I;Hgﬁ%ﬂ cted cells or other diseased cells with said vector of (a). (vii) A
| de

method for modu atlngsfhe o th and/or cell survival pathways mediated 20 by ligands of the TNF

family effect on cells via @ actiostruicting RIPgsronbinan napiisih g/ inisphtcigthearipongy meqyuenedure in
which a vector cgincodinglafil Srbtgpz me uen capgmgi x?f tintaersac'gl \{\l/ll}]rll a cqlllslhar% MRNA S‘te uence

; e
encoding aRA lBgo?e\l'n accor mgﬂg fe it \?eﬁti%n, IS Intoducdd Mto said cells in a Torm tha 0permits

expression of $HiY -itfectetheeclesurfvecrivaaiot omllsecepdon areiedwhye ntbaid disrazguin eelle canenee is

expressed in said cells it 25 interacts with sajd.cellylarynRNA sequence and cleaves said mRNA
sequence I’é%(iﬂﬁﬂ‘éel ﬁnCO ng a protem se}ec eddfr om Wprc’ﬁem, a%gl%gs, T agmen%s ana aenva 1ves

15  of the invention, that when expressed in said tumor, HIV-infected, or other diseased cell is
capable of killing said cell via the action of the RIP protein; and
(b) infecting said tumor or HIV-infected cells or other diseased cells with
said vector of (a).
(vii)) A method for modulating the cell death and/or cell survival pathways mediated
20 by ligands of the TNF family effect on cells via the action of the RIP protein comprising
applying the ribozyme procedure in which a vector encoding a ribozyme sequence capable of
interacting with a cellular mRNA sequence encoding a RAP protein according to the
invention, is introduced into said cells in a form that permits expression of said ribozyme
sequence in said cells, and wherein when said ribozyme sequence is expressed in said cells it
25  interacts with said cellular mRNA sequence and cleaves said mRNA sequence resulting in
the inhibition of expression of said RAP protein in said cells.

(viii) A method selected from the above methods according to the invention,
wherein said RAP protein encoding sequence comprises at least one of the RAP isoforms,
analogs, fragments and derivatives of any thereof according to the invention which are

30  capable of binding to RIP.
(ix) A method for isolating and identifying proteins, according to the invention

capable of binding to the RIP protein, comprising applying the yeast two-hybrid procedure in



the inhibition of expression of said RAP protein in said cells. (viii) A method selected from the above
methods according to the invention, wherein said RAP protein encoding sequence comprises at least
one of the RAP isoforms, analogs, fragments and derivatives of any thereof according to the invention
which are 30 capable of binding to RIP. (ix) A method 16r isolating and identifying proteins, according

to the invenigncARRRIEEL DA MR, RIRIRIB: RORRTRITY BREINBAANR SR ShQdhdidd

procedure in 15 which a sequence encoding said RIP protein or'is carried by one hybrid vector and
sequence fitom a cDNA or genomiic DINA librairy is eairirdobythiseseeasshbyhyidrice st shettyeabetstors

then being ysed tg.ut]rarg?f%rpoyﬁgﬁgt%?%t %Q%riaggjstth&lﬁ)soﬂge[ﬁéagﬁg%%egr%%@gcéﬁ?|§E%t]%in

followed by exrtlrabctl e said second hy ector to obtain a sequence 5 encoding a pro

which bindssolsadj Rifoprateiy. ¢xjractivathoflil thecsaidiragcondnhybfithe/ ¢tdix tabehtainvacsequaniel RAP
protein js a% one of thetisofomﬁ pf RAR. an rfrﬁgments and derivatives of any thereof (xi) A
method accBIE bn%oaef’ﬁﬁ S Sbove fi -()%f1 WherePncf e RAP protein or any of its isoforms, analogs,
fragments or derivaiives nseihvdlvebiditipetonaguddtibe (OF (he asdivdavhtyeddfeaitiRedgiactan inadylated

by any other mediator oy, inducer, to. which said RAP protein, isoform, analog, fragment or derivative is
ARG PO i stvctersedy

capable of 5 R8¢ 1 Y RESpret rrr’fir{l%r?vae'-ln Aoy e o A HereOl maceutical

composition for th¢xiodulatied aicnidtngrmtion ofthcetiovedih @) obeehll terRWH pastevays angdiated
by the TNF family effect on cells yia the action of the RIP protein,or the effect of any.qther mediator or
15 inducer ShELIROLIMS #FI98 ?%‘Bﬁ%srigfn%‘frﬁ@té‘é?ﬁ}é ﬁ\‘é?@&fém Q}N%ﬁé’%%‘ﬂﬁb%%ﬁm&ﬁ@gr(i) a
RAP proteingeqaiididiatta Bieniddantion banmp clegienliast v fidgceenéswiion|sgs RIEPRbvas, of
mixtures thereof; (ii) a recombinant animal virus vector encoding a protein capable of binding a cell

surface rec&¥Ormnanalags diagmens Rpdsiaratiysissienabie afPudine desgtiverrindirestiiogs, 20

according to the i”Yﬁ@B?ébéﬂNxﬁv@rﬂiﬁPﬁk&?'ﬁ@W@e% aHagcenceAiBehipd ARSI IRSRBUERRS P the
RAP protein sequence according to the invention, wherein said oligonucleotide may be the second

sequence offriaflasematianatheassthdeathuandéetdiet wvarwrathweypsdiated an b TND Fsiites

effect on cells via the action of the RIP protein or the effect of any other mediator or

15 inducer on cells as noted above, comprising, as active ingredient any one of the following :

(i) a RAP protein according to the invention, and biologically active fragments,
analogs, derivatives of mixtures thereof

(ii) a recombinant animal virus vector encoding a protein capable of binding a cell
surface receptor and encoding a RAP protein or biologically active fragments or analogs,

20  according to the invention,

(ii) an oligonucleotide sequence encoding an anti-sense sequence of the RAP protein
sequence according to the invention, wherein said oligonucleotide may be the second
sequence of the recombinant animal virus vector of (ii) above.

The present invention also provides :

25 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 proteins,
isoforms, analogs, fragments or derivatives thereof or with sequences encoding RAP

30  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.



25 |. 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-icB inducer or inhibitor, on cells comprising treating said cells in accordance with a
method of any one of (i)-(x) above, with RAP proteins, isofgsms, analogs, fragments or derivatives
thereof or with sequengces enco%in RAFé 30 proteins, isgf rms, analogs or. fragments thereof, said
treatment resulting in the ehRaT 8#18%3 oorvﬁ]mgﬁﬁw&%a%%sﬁ{%teemat%@ e T RAh ety 4R B f
the FAS-R or phfiBoMiediategaeftdohoRaiBaibeinermadiatefeetiedychi @y athe oWdiKBin fupeLpr
inhibitor. 16 1l. a method as above wherein said RAP protein, analog, fragment or derivative thereof is

that part of the SREPOBheRansdidtieh 95 EpRIGHe AR FRBIVER FPoIRHAET (SRR RE siskRBRERRIBr
inducer, or otheg Nfend@ Indyge fhinhiRitor RASYHRARMIBLE ssegrense /Rl bALRY L OTRAP

protein which is specifically involved in binding to RIP, 5 or said other mediator or inducer, or other
NF-KB indécer @ saidibtzr miedasthioddseibeve iherehirkBaiadresp grioteibiter any one of the RAP

isoforms, said isofomﬁxPaaagg%h%%emg#%m?e %’aﬂﬁﬁ%ﬁb@%@ﬁ%&%@é@o ?gﬁgﬁgg%ﬁem&

wherein said RAP proteln is any one of the RAP Isoforms, said isoforms
RIP-associatedseffastfomutepabledifitnhenimgiberR10-zssoouiteddifdfect on cells and thereby also of

inhibiting the FAS-R- qupS%f:sspelalgd, eliel.on celisrardne alier.cxigioc Iepiaionor Inlyae!
effect on cells. V. a méthod as above wherein salglnh%\ proteiﬁ, Isoform, analog, fragment or '
derivative capaiiei afefoharnciagpoleiolibibdgitieetRd RE3sosated ¢ et o rothetheflanedattio roramdweit

survival pathway by way of direct or indirect jphihition of NF-i¢B,. or direct or indir ctivatio
STINK of 133 KRB TSR o e AT B e e B RS e ey B
carried out by affgooioinectitandald sthiaatytigdechnidiresruseddocasefitngandilidentifying proteins, for

example, the yeast two-hybrid method, affinity chromato hy methods, and any of the .other
well-known standard p oceau?éeg\f?geasf tHis HEF}S?)‘Qe?a% erpégﬁéﬁésgﬁ?f@mﬂmﬁeﬁﬁwm&r
present inventigiarargriais eapedideteas mdsip driianbifiadaieVRIR sstaiisd defetiptantef Mtinvantan.
It should be noted that, where used throughout, the following terms "Modulation/Mediation of the RIP,
or FAS-ligand, é?dl'N?ﬂeWé%‘tVBhR?éW?hﬁéf Mcﬂﬁéiﬂrect or indirect inhibition of NF-kB, or direct or

15  indirect activation of JNK or p38 kinase.

Isolation of the RAP proteins, their identification and characterization may be carried
out by any of the standard screening techniques used for isolating and identifying proteins,
for example, the yeast two-hybrid method, affinity chromatography methods, and any of the
other well-known standard procedures used for this purpose.

20 Other aspects and embodiments of the present invention are also provided as arising
from the following detailed description of the invention.

It should be noted that, where used throughout, the following terms
“Modulation/Mediation of the RIP, or FAS-ligand, or TNF effect on cells”; and any other
such “Modulation/Mediation” mentioned in the specification are understood to encompass in

25 vitro as well as in vivo treatment and, in addition, also to emcompass inhibition or

enhancement/augmentation.

Brief Description of the Drawings

Fig. 1 shows the nucleotide sequence of RAP; and

30 Fig. 2 shows the deduced amino acid sequence of RAP.



such "Modulation/Mediation" mentioned in the specification are understood to encompass in 25 vitro
as well as in vivo treatment and, in addition, also to emcompass inhibition or
enhancement/augmentation. Brief Description of the Drawings Fig. 1 shows the nucleotide sequence
of RAP; and 30 Fig. 2 shows the deduced amino acid sg¢quence of RAP. 17 Detailed Description of
the Invention The present invention relates, in one aspect, to novel RAP proteins which are capable of
binding to the RIP protein and thereby of mediating or modulating the intracellular 5 activity of RIP
especially pbgiiteR Pekti gfithehskdation or mediation of inflammation, the cell death and/or cell
survival pathways as detailed herein above, Thus RAP ma inh(i%i IP activity ime cell
death/inflammatiohSRETRENt SAYAOTIQR SR Sl BR ASRREL ﬁé/r-‘?"av &1&’ iRTRIERSHAMER 215 FRBRYSI death

survival pagivemdiag itente erirEetRIP aetivirébore aleliaiig; pathweddaihgetivhibiingliularthe
other. 10 More particularly, in accordance with the present invention, a new proteirﬂjﬁéﬁP IS .provided.

RAP his badiviseqfi BlBesnssittn iR RIB SARtrivah mgdni#Hap RApsdiation st tilamgasiatein
having highsnenifiEivyQn iR eitsdRgsan phalveysbis disditeavasintatio @ DER R RAaINS kaavin to be

involved in the intracellular signaling pathways which lead to inflammation, cell death or to_cell

survival. RREP aetivifyin s et deatlyindlammation sunvya pabmimioR A sravesniansscR Brackivie in
either of thgsg, pathiaracbe-RABIdRatNeHEpAth ARt ARMRIN eRtatiEORIOSUISI fossenst have a

kinase motif or domain and it does not have a protease domain or motif. The RAP sequence
determinedhesalBathbnayijybiledghbiting dkingheashiesm a comparison with sequences in a number of

(50 it referene B e e d e
inflammatignoudidicRAP drad bektrs seguenessitandyshataeteaitathdpdHerwes fogndatiat dABnigol of the
cxample, SR P AL e TR R F R A TR P
may play ankenbenlefiprdetsnkinawnwiibt ipativedinstbeinaseellidan sigratmgmdrwens swbitbhisady virtue
O e A TP SRR AR B8 ST sl o
15 common to proteins which are active in either of these pathways, i.e. RAP does not have a
‘death domain’ motif or module, it does not have a kinase motif or domain and it does not
have a protease domain or motif. The RAP sequence determined is also a unique sequence as
arises from a comparison with sequences in a number of databases including the Genebank,
Human Genome level 1 and ‘dbest’ databases. As detailed above (also with reference to all
20 publications and patent applications as noted) RIP is involved in the inflammation, cell death
and cell survival pathways intracellularly. Hence, regulation or control of the activity of RIP
can regulate either or all of these pathways when such pathways are initiated, by for
example, the binding of TNF or Fas-ligand to their receptors (for TNF, the p55-R in
particular). RIP may play a key role in determining which pathway is activated to a greater
25  extent and this by virtue of its being able to bind a number of cytotoxic proteins having death
domains and also a number of proteins having kinase activity. Accordingly, proteins, such as
the RAP protein of the present invention, which can bind specifically to RIP may play an
important role in modulating RIP activity and thereby modulating the extent of induction of
the one pathway in comparison to the others. Thus, the RAP protein of the present invention
30  represents an important intracellular signal modulator or mediator.

Due to the unique ability of FAS-R and the TNF receptors to cause cell death, as

well as-the ability of the TNF receptors to trigger various other tissue-damaging activities,



the RAP protein of the present invention, which can bind specifically to RIP may play an important role
in modulating RIP activity and thereby modulating the extent of induction of the one pathway in
comparison to the others. Thus, the RAP protein of the present invention 30 represents an important
intracellular signal modulator or mediator. Due to the upjque ability of FAS-R and the TNF receptors to
cause cell death,.as well as the ability of the TNF receptors ta trigger various other, tissue-damaging
acivities, POEBLRR A IIEHGR IO (FRESBLRLE SBRTS BA AN S TSP HL S A R R
organism. jriead, daeth exessisy anddigetisirntifbicwsio nodf fiesereeeprinr hhey cobaesisghonndo
contribute to the pathological manifestations of various diseases. Identiiy'n .molecules that take part
i the sign A ReEwt9 i RBLDTREER BRIESRHARS e i

molecules,GRESIiHIGS thEARRIREIdefanNOW e peiditaland Teidag viiese disdares. tieview of
the suspected important role of RIP in FAS-R and p55-R toxicity, and hence the suspected important
regulatory fBRCHPRABhesE malesulpyy SRR HETARRIEM IR ‘Elf‘?zfé/f, ReReBiransiiical aPRraREisR ARt to

design drugs(Ra) GaRARIORK ey GYIRIMISHEURGYARFIRIR «SrRSSHRYFoM WAS A€ BiRckSwarheinging of

RAP to RIP or 10 otherwise inhibiting the interaction between RAP and RIP under those conditions in

which RAPmrhesce tiehswnerer-imrasan cyaaiaaty rels fiidihdte SR andtddFonins own
and in conjy g@&i\qﬂtl&ptﬁfp PIORIGRN YR EREHY AMPBHaHRHORsikH MBS thit P KaewRHsee

above) that R and p55-R are involved in the activation of NF-icB and thereby of cell survival.
Accordingheytiexidt fandtisinedf (&Il pelsibly Siomayanfphiasking thehindmg-ef AR telRIBnarthe like,

it would be desirable.to.enhange i t F n ' iated
oroteih o BRI IR IMEAARR MGG R AT KR Y RO MRERTIE  i
their ability RoAInskrees NG -dfBaride RIP-mbdiat edeciRARITIGy A@iorptedbihdiregRPRIFCyEetoiteci o mits

augmentation of RIP's passible role.in enhancing NF-KB induction (possibly via Traf2 and 20 possibly
via the kina®8™ éﬂﬂc§ﬂ’3f6‘:§ i ﬁlfr Otelﬁsm ﬁl%)aﬁéonnll lvr\géfﬁcljo Bg/’desirable to block this

PReYnegiate BohTAR Ot
interaction betwedniiRMRaritl iR dstolinbibit, (escahbeas) thairEASR angnpShtRtiore ofvilived Bradtesation

o ety S S o T 9 RSNt lses e sty ooy o
where; RAP{§QiRstiI@aReEr cells, HIV-infected cells and the like, it would be desirable to enhance the
cytotoxic effects of FAS-R and p55-R (and their associated proteins such as, for example,
MORT-1, MACH, Mch4, G1, TRADD), while at the same time to inhibit their ability to
induce NF-kB. Hence, when the RAP interaction or binding to RIP results in an
augmentation of RIP’s possible role in enhancing NF-xB induction (possibly via Traf2 and

20  possibly via the kinase domain and/or intermediate domain of RIP), then it would be
desirable to block this interaction between RAP and RIP to inhibit, or at least to prevent
augmentation, of NF-kB activation and thereby shift the balance of TNF- or
FAS-ligand-induced effects to the side of cell cytotoxicity to ultimately provide for increased
cell death.

25 Similarly, in the opposite situation (to that noted above) where RAP’s binding to RIP
actually causes inhibition of FAS-R and p55-R inflammatory or cytotoxic effects and it is
desired to block these cytotoxic effects, e.g. in inflammation, various autoimmune diseases
and the like where increased cell survival is sought, then it is important to design drugs
which would enhance the interaction between RAP and RIP to enhance the overall inhibition

30  of cell death and shift the balance towards cell survival. It also follows in light of the above
that in the event that RAP’s interaction with RIP causes an inhibition in RIP’s function in

augmenting NF-xB activation, then when cell survival is desired, it is necessary to block this



actually causes inhibition of FAS-R and p55-R inflammatory or cytotoxic effects and it is desired to
block these cytotoxic effects, e.g. in inflammation, various autoimmune diseases and the like where
increased cell survival is sought, then it is important to design drugs which would enhance the
interaction between RAP and RIP to enhance the overal inhibition 30 of cell death and shift the

balance towards cell survival. o faqll in light of the ab fhat in the. event that RAP's
imlerasfion beg R herehy, Snpaeiae A SR sy NFash when

interaction w CAUSES AN ihnigtiion m
cell survivahigidstéaied, it is necessary to block this 19 interaction between RAP and RIP thereby

enhancing RIP's agtivity in menting.NF-KB, activation. In yie Il of the afgrementioned, it arises
ot RIP 1o 1 o P LD eSOl TR 6T RS e Pk P el 96 o
cell survivabpgileiisiattbhd dienediitdn basnliamaualy impodednhrelede kel a perwaoasd RIP.
Influencing the RAP-RIP interaction/binding using various drugs or, treatments as noted above and

below ill EESHRAN FFANCGHA N TRBRORAMCEMG LY shsingidgPotHipters ok T ce influstiing Jb6

survival or \HGEpYRIPS RS rifc A6 HIbRIINE A MESRRINY RIS G SR LONGRENS thettNd SRAMRN GeIswcoding
a RAP protein and 10 the RAP proteins encoded by the DNA sequences. Moreover, the present

invention furtilepessitiy ilow o il dndhedatrasribian signalirgRathways dramassl dertiyiaciald and

derivatives gf the.RARPEQLSIE, Ad Hasiranalogs, fragments and derivatives encoded thereby. The
preparation of such analogs, fragments and derivatives is by standard procedure (see for example,

Sambrook et al., 19Bopresant ipve i ttlscpcermgbe E88 A seaenesthrcrdine i B:AR povteinandore
COd0”f»omamw'gPSFLiM{%@&Hd%W{MR%%@%?“ 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 prodpresciorithe apedsayt fiayentinh ofudthévativacetresretic aldb Achegachcas an

embodiment of the invention, 20 DNA sequences capable of hybridizi Wi;ﬁ ﬁ[,cDN .sequence
derived fron‘:'lntrhoéH féa@x"g"l%‘é?gﬁ g?%vﬁgﬁ\aﬁeoagfﬁ\%aﬁ%?&ﬁ,alrﬁgwgﬁl%%aqslm%%%y fidiza igrrlolfsg\lf)léﬁc‘)dfrﬁ‘eed under
moderately asatgye rftagmetitioasd adetivdtivts hgdrodied leiobyA sEhegneparatimodd suiblagatady, active

o o R e VAo e ok e i
15 in which in the DNA sequences encoding the RAP 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 protein, isoform,
analog, fragment or derivative, there is also included, as an embodiment of the invention,
20 DNA sequences capable of hybridizing with a cDNA sequence derived from the coding
region of a native RAP protein, in which such hybridization is performed under moderately
stringent conditions, and which hybridizable DNA sequences encode a biologically active
RAP protein. These hybridizable DNA sequences therefore include DNA sequences which
have a relatively high homology to the native RAP cDNA sequence and as such represent
25 RAP-like sequences which may be, for example, naturally-derived sequences encoding the
various RAP isoforms, or naturally-occuring sequences encoding proteins belonging to a
group of RAP-like sequences encoding a protein having the activity of RAP. Further, these
sequences may also, for example, include non-naturally occuring, synthetically produced
sequences, that are similar to the native RAP cDNA sequence but incorporate a number of
30 desired modifications. Such synthetic sequences therefore include all of the possible
sequences encoding analogs, fragments and derivatives of RAP, all of which have the activity
of RAP.



25 RAP-like sequences which may be, for example, naturally-derived sequences encoding the various
RAP isoforms, or naturally-occuring sequences encoding proteins belonging to a group of RAP-like
sequences encoding a protein having the activity of RAP. Further, these sequences may also, for
example, include non-naturally occuring, synthetically ggoduced sequences, that are similar to the
native RAP cDNA e%ence but incorp%rate a nu(gnber oI 30 desire dif'cations. Suchts nthéatic
sequences therefol® PRIANANS VAFIANS BBRLTRROted gatralty Qreuting S Al sk Suenseh L aidar
derivatives plobAiresl sff vehdehihgndhisslativity odfiifalizefoabliNAhervRIGASsanpls frdad

naturally occuring RAP-like sequences, standard proceduyr. f screening and isolation of
naturally-doAHSITNME RRAE SRBIEAHINENG JeHEel SO PSP NA S BRed HRSFRP S RERbFal RAP

cDNA or pauiiritdhexeribhsshinhed (SRR daex 3sn et Basiandsicedurepussy forth in Sambrook et al.,
1989). 5 Likewise, to prepare the above noted varigus synthetic RAP-like sequences encoding

analogd, fragmentsibFHisE DR YeRheRbR YR MRERS YArQus Surthsiio Salire sedpenseisensedingre
detailed hetgin heloy coRRRIBINgERAMEPSIRIRP, of SuiabedurlsandHAOpREGRAA P BEAliaSA

polypeptide or protein "substantially corresponding” to RAP protein to includes not only RAP protein
but also poBfsegatadedhereimibslavar carcaminggther pramranpn| Gl susloghiifmgwentesprshd to
RAP protein gte.thase polypeptides in which one or more amino acid of the RAP protein’s amino acid
sequence has been replaced with another amino acid, deleted and/or inserted, provided that the

resulting protein exhibitsAupslerepside tioe proteinr idistantidisgrarrespondings the RAP prstein to

hich j§ 15. d j j in th
Sty AR s S e e AR ikl e

sequence of RAP proteins, such as rsoforms a rel
changes may be more thaAnalegs ghefevaisiantielly everespondriotRAP tprotshmarge thoseqelyperitidgbly no

more than five most preferably no mare t thﬁﬁ%suc chan 2 hjle e i can be
used to find rb&gnhcgaﬁy%iﬁo@%ﬁlf}é}éﬁle&%fgtﬁﬁg% iC gﬂ%&ﬁ%ﬂ%ﬁ?‘ 80%?3%%&% é&ﬁg[%%ins,
one such teephigedvisthhamodherofmmovendiodeéted utajenesis et iprimuded dhahér Exisstilang paireithe

protein, st A mACTIRR UGS o M REP I A S8R5 e S NP S 80 IDSIMR, sprecnd
15  corresponds.

In order to substantially correspond to RAP protein, the changes in the
sequence of RAP 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.

20  While any technique can be used to find potentially biologically active proteins which
substantially correspond to RAP 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

25 above.

"Conservative" changes are those changes which would not be expected to change
the activity of the protein and are usually the first to be screened as these would not be
expected to substantially change the size, charge or configuration of the protein and thus
would not be expected to change the biological properties thereof. '

30 Conservative substitutions of RAP proteins include an analog wherein at least

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

amino acid. Such substitutions preferably are made in accordance with the following list as



and to modulate RIP activity in modulation/mediation of the intracellular pathways noted 25 above.
"Conservative" changes are those changes which would not be expected to change the activity of the
protein and are usually the first to be screened as these would not be expected to substantially
change the size, charge or configuration of the protein apd thus would not be expected to change the
biological pro ertieg th fj Canservative substitutions.of RAP groteins include an analog wherein
at least on®@%hHE a’&g{;&i Yﬁ‘fﬁ}é%' gggaa%rngpg?beeg?}%gﬂg%r A0 SEReEEnsh atigiiPent
amino acid.ppesitiestosliifiet s prier e raddyraietiorad @iopectey ddnceyrtibsthel fpippiptidis hasiedble
presented in Table |A, which suhstitutions may be determined by routine experimentation to provide
modified strtiBHsAIRRARREHS-RiPIREIsalAcUVEY £ ﬁﬁﬁ%%??&?g%géﬁﬁ&eé%olecule while maintaining
the biological activity characteristic of RAP protein. 5 Table IA Original Exemplary Residue
Substitution 10 Ala Gly;Ser Arg Lys Asn Gin;His Asp Glu 15 Cys Ser GIn Asn Glu Asp Gly Ala;Pro
His Asr®GIn 20 lle Leu;Val Leu lle;Val Lys Arg:GIn;Glu Met Leu;Tyr:lle Phe Met;Leu;Tyr

Table IA
Original Exemplary
Residue Substitution
10
Ala Gly;Ser
Arg Lys
Asn Gin;His
Asp Glu
15 Cys Ser
Gln Asn
Glu Asp
Gly Ala;Pro
His Asn;Gin
20 Ile Leu;Val
Leu Ile;Val
Lys Arg;Gln;Glu
Met Leu;Tyr;lle
Phe Met;Leu;Tyr
25 Ser Thr
Thr Ser
Trp Tyr
Tyr Trp;Phe
Val Ile;Leu
30

Alternatively, another group of substitutions of RAP protein are those in

which -at least one amino acid residue in the polypeptide has been removed and a different



25 Ser Thr Thr Ser Tip Tyr Tyr Trp;Phe Val lle;Leu 30 Alternatively, another group of substitutions
of RAP protein are those in which at least one amino acid residue in the polypeptide has been
removed and a different 22 residue inserted in its place according to the following Table IB. The types
of substitutions which may be made in the polypeptide may be based on analysis of the frequencies of
amino acid changes between a homologous protein of different species, such as those presented in
Table 1-2 of Schulz et at., G.E., Principles of Protein Struéture Springer-Verlag, New York, 5 NY,

1798, and Figs. 3eSidifeGiaighian it GlafdratetndinB teicieireiRRch0RRUIBr ANRPEHIBSE Wbkikiigaman &
Co., San Francisg:v(l)lic ,'Aﬁ a1 %3ma8?%sigqhgn owcp an %?aal sei h@éegrrllgnﬁz\llle ig:%p%ar ative substjtutions are
defined herein as exc ar?'ges Withif one orthe %o?lovv}’ng ve groups.y o TABL ESB'I"Sihe | AiBRatic,
nonpolar or slightisidciargesdidtressnAlaoBelogphs (PotsinGfyJiffareRoprcireguitiialy bhear gegamsidives and
their amides: ASpr,fyan. Sl s dniGiaB- & labResilvelyrbrig ethiesidugsinddisvaris, Wy 4 drroe

aliphatic nonpolar residues: Met, Leu, lle, Val (Cys); and 20 5. Large aromatic residues: Phe, Tyr, Trp.
The three andino™¥id! Fié&iciestigsp rd theedehitioelhaler Hscilvslus irndMeksrrekrcRiesetties. Gly is

the only residue iggkinerasmaside chaisaa ki dmpArts fexibilid tedhashainanbliysshawenantends to

promote the formation of.second rg structure. 25 %the.r than ah-helical, 10 becl'f se ?f its unfusual

a ,
geometry, tightly@BTRAIHE HELHURTSHE GERe] ARG STS 3PBRI STA M GRS RESPS FOeNPRE Bfhough

in some cases Cyswsn be capable

10 TABLE IB
1. Small aliphatic, nonpolar or slightly polar residues: Ala, Ser, Thr (Pro,
Gly), |
2. Polar negatively charged residues and their amides: Asp, Asn, Glu,
15 Gln; "
3. Polar, positively charged residues:
His, Arg, Lys;
4. Large aliphatic nonpolar residues:
Met, Leu, lle, Val (Cys), and
20 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 chain. This however tends to'promote the formation of secondary structure

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

30 Conservative amino acid substitutions according to the present invention,
e.g., as presented above, are known in the art and would be expected to maintain biological

and structural propertics of the polypeptide after amino acid substitution. Most deletions



of participating in disulfide bond formation which is important in protein folding. Note that Schulz et
al., supra, would merge Groups | and 2, above. Note also that Tyr, because of its hydrogen bonding
potential, has significant kinship with Ser, and Thr, etc. 30 Conservative amino acid substitutions
according to the present invention, e.g., as presented,above, are known in the art and would be

expected to maiptain biological .and structural properties of the poly ide after amino aci
substitutioA™ H%i%%gcﬁgrdé% @uf%ti?ﬁ?ﬁ?ﬁg' XEBYaMG Rt éep‘rgel‘lif%}1 do Dor pEodice fRdical

ntinvention are se which
do not prodhsséadicthe Giargeristidsectbieagtotisiias golypeptateimolepaly peidiceamelBule. is

"Characteristics" is defined in a non-inclusive manner tq define both changes in secondary structure,
e g ahelnfeHPss. ih o HRYE TRERRIAE HPHS GHTAORSIP SSSOBIAT MGt Sl diation
of 5 RIP'sgffechaun aslbhdaath chameyiesioldpesudinnpfainmaris &URSHEGOS iReaiatsinsfvhich

can be used for obtaining analogs of RAP proteins for use in the present invention include any known
methol stéd® salpchepreldsath in U.S. patent RE 33,653, 4,959,314, 4,588,585 and 4,737,462, to

Mark et al.; 5,116,943 to{aths et prd ARBPBIANAMARIehBkiithED 14 bisrémhang ehbeand
5,017,691 to Lee et al.; and lysine substituted proteins presented in U.S. patent No. 4,904,584 (Shaw

et al.). Begided frunebtaininge anaingr pfoRABigateiag Boie iitie Wermnhavesiemdasivdenarge the
activity of @%ﬂ;ﬁ%ﬂi@fi Eﬁmﬁg‘rﬁ{é\!&?émﬂﬁ!ﬁp?ﬁt%t'@ 3GQIIY BBYSS FA YTIRESS BRI

changes, w to an inérease in biological activity of 15 the’analogs of RAP proteins, are
intended tet7d TbntthMaedogt af; thd 10v4itm Kathe sttak, k368 .dfté dodNamer sy stituddi Bl beletion is

to be confirmed, one, skilled i il i . dhstitut] lgtion(s),
etc. 1 b B R B b S e ot
does not irpavént Nondé@@kpe4ilShataional. R0 Acceptable RAP analogs are those which retain at least

the capabilty of bindingyjo R1P. andhereby. aspied eoun Medieie e achyiboLRIE " fag
intracellular pathways as notéd above. fA'Such a way, analogs can be produced which have a
so-called dignifivantinabatiye titcattinamely RAP apraiemyvtittier cdrfentaty eishbstitubidirg desRIP, or in

subseqvrt SAneli L At Scuuiolin UL BRSPS, Sk et gty &

15  the analogs of RAP 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 by routine binding and cell death assays. Screening using such a standard test
does not involve undue experimentation.

20 Acceptable RAP analogs are those which retain at least the capability of
binding to RIP, and thereby, as noted above mediate the activity of RIP in the intracellular
pathways as noted above. In such a way, analogs can be produced which have a so-called
dominant-negative effect, namely, an analog which is defective either in binding to RIP, or in
subsequent signaling or other activity following such binding. Such analogs can be used, for

25  example, to inhibit the effect of RIP, or to inhibit the NF-kB inducing (direct or indirect)
effect of RIP, depending on which of these activities is the major one modulated by the
interaction of RAP and RIP (see above), and this by such analogs competing with the natural
RAP for binding to RIP.

At the genetic level, these analogs are generally prepared by site-directed

30  mutagenesis of nucleotides in the DNA encoding the RAP protein, thereby producing DNA
encoding the analog, and thereafter synthesizing the DNA and expressing the polypeptide in

recombinant cell culture. The analogs typically exhibit the same or increased qualitative



effect of RIP, depending on which of these activities is the major one modulated by the interaction of
RAP and RIP (see above), and this by such analogs competing with the natural RAP for binding to
RIP. At the genetic level, these analogs are generally prepared by site-directed 30 mutagenesis of
nucleotides in the DNA encoding the RAP protein, thergpy producing DNA encoding the analog, and

thereafter synthesizjng the DNA and ing the polypeptide i t cell culture. Th
aniogs RPN 25 HENLAs MTERAROL B MOIBSIcE Sty SN HARTAI)

occurring protsisbufyd BIBRISE Trebrid TRIBIIRAGS ARV NI gardaicBinlegYe ks leeheNY st possand
Wiley Interscience, New York, NY11987-1995; Sambrook et aWoglggslar,ClonirEé{A aboratory
Manual, CoRRBIBFRRK H%ﬂéo%%%“éf&%“@%id‘éﬁﬁﬁ&ﬁ&f%ﬁ“ » (e8> MIBg HIargT AR

protein in amgpg?ﬁgglﬁ{ﬁyy,iltw’qg@temative nucleotide sequence encoding the same polypeptide
but differing from the natural sequence due to changes permitted by the known degeneracy of the

genetickode, can be achRgearaijonielf AR miRisHe RIS oA tharewrithaes an SLRMBAYEpared
analog or a E&i&lgﬁ\éﬁrﬂaueﬁeﬁe%ﬁi&% fgaﬁ%-a[%ssyém@w@qmﬁig BllaH/ it RaRiRA UetQenet

analogs through't le 10 use of specific’oligonucleotide sequences that encode the DNA sequence of
the desired duitatidapges\petimities Siyftiascknawmirgengragyaethergrieiitigade i sanrboiachieyninbsr
sequence of sUIRRL SR AR R MA o dmia e g LR thsIeR Afothe
deletion juncszﬁgﬁ egfﬁé%?gvagr%%gs%yplca ﬁgaggp%ﬁger o%abou% 20to 25 nucleo%des In length ig
preferred, withaaRAR priseld) cBitepsprcdivtinytagehesiiddlown trchreibistodnief 2Bakegs noegbethg)
altered. In general, the.techpique of site-specific mutagenesis. isyehkno in.the grt;.as plified
by publibatai ShHoa R duRn ey e o B D Bt
herein by refeweion, As witlbasppsefizied, thanbite-sf exlficentitogdeetsicse thnjgoedgpicaltymemploys

a phage vector that e?s&sfdn. b(%th a sinﬁgle-stranded and do bIF-stran(ii'é-:bqef(arnﬁ.e ngnTQ’ﬁiﬁ:gil d\éecgprs
a p

useful in sit€ECEES MY ‘élgrr’lessllzseiﬁ% usffg‘{/eélccteo(r:grgalc%ﬂa?'s t%eomg% age, for example, as disclosed

by Messing giealelEtiva fulevidnbdify mpessed dypldsbromptianetas abduR@0omBfaniclbtilek ditor A.
Walton, Elsevier, Amsterdam (1981), the disclosure of which is incorporated herein by refe
3 b el et

These phagl™&t0 rSaBiRfegdiIBE dhniherdan] Caramrismeating JurisPiRFsven 1835 &ﬂ’ﬁ gs(f)l;illed

inthe g&.  sequence being altered. In general, the technique of site-specific mutagenesis is well known

in the art, as exemplified by publications such as Adelman ef al, DNA 2:183 (1983), the
disclosure of which is incorporated herein by reference.

As will be appreciated, the site-specific mutagenesis technique typically

employs a phage vector that exists in both a single-stranded and double-stranded form.

20  Typical vectors useful in site-directed mutagenesis include vectors such as the M13 phage,

for example, as disclosed by Messing et al, Third Cleveland Symposium on

Macromolecules and Recombinant DNA, Editor A. Walton, Elsevier, Amsterdam (1981),

the disclosure of which is incorporated herein by reference. These phage are readily

available commercially and their use is generally well known to those skilled in the art.

25  Alternatively, plasmid vectors that contain a single-stranded phage origin of replication

(Veira et al., Meth. Enzymol. 153:3, 1987) may be employed to obtain single-stranded DNA.

In general, site-directed mutagenesis in accordance herewith is performed by

first obtaining a single-stranded vector that includes within its sequence a DNA sequence

that encodes the relevant polypeptide. An oligonucleotide primer bearing the desired

30 mutated sequence is prepared synthetically by automated DNA/oligonucleotide synthesis.

This primer is then annealed with the single-stranded protein-sequence-containing vector,

and subjected to DNA-polymerizing enzymes such as E. coli polymerase I Kienow fragment,



25 Alternatively, plasmid vectors that contain a single-stranded phage origin of replication (Veira et al,
Meth. Enzymol. 153:3, 1987) maybe employed to obtain single-stranded DNA. In general,
site-directed mutagenesis in accordance herewith is performed by first obtaining a single-stranded
vector that includes within its sequence a DNA sequengg that encodes the relevant polypeptide. An

oligonucleotide primer hearing the desired 30.mutated s nCe-S prepared synthetical
ctomated EAAESR SRS R e I AR SHEE 3R SRR DT ine,
protein-sequeneet-stratdibisagswhetdesird chsititjeatethis it odaplen okzing ietzgmesdstectrasfermoli

polymerase | Klenaw fragment, 25 to com etﬁ\}ﬂ ynthesis of the mutation-bearing strand. Thus, a
mutated seGHRFRILAHy ?%és’sé%c ncfsstrang%lears Eés (fgil:sre "ﬁ?ufg%eﬁ. This eé) %%ldl%r]) éx"\llceg or is
then used ted¢amblianmt RRpsARthgakls, mMucicdSdquentieividifpbmelis, and clones are selected that
include recombinant vectors bearing the mytated stfeéﬂu nce arra%%gggnt 5 After such a clone is

selected, the mutated RABIOMFNR SRS SRISP SULats R IHL TCIHRRSH AR Y&ctor,
generally a {ansfel QhERIEISIR RNV BSHR6sH ARevddoe, thateray beaasiloyeskfredsnsiestinboftan

appropriate host. Accordingly, gene or nucleic acid encoding for a RAP protein can also be detected,

obtained anties thesdnrycbssieysd & tamsfestion Al ansPRRRPHate doRhown to DNA or RNA
amplification techniques, g4eB amEl:Fpatd Ghamier! figotclBinide SYNRIEISGEGR @llPwsSyethe

amplification (increase in number) of specific DNA seq_uen'cesﬁ?é/ repeated DNA polymerase
reactions. THetessedtiohtainadandieramedifiedpldtifieniHoF HIOMEET &1 Hxeidrethsirate iehkasWiedge

of the nyicleis qAid SRALCIRE L AOR LA O L EGR P CRMAIS AR SSIHRB MR S nthesis.

complementary to the sequence of interest. The primers are 15 then generatedh&/ automated DNA
synthesis. BRCBusHqyimtsrs then aseplifisatiead (8arsasadinenesnber) (HrspeeHis JaNe cSAHARSAS BYn be

created such.figl BRI afRmE L PEICHIRQ Y SRaE A LA AR P dOlPrl RGP KIFaldah ! these

mismatched ¥ gions can | o the synthesis of a mutagenized product resulting in the generation of
a peptide with thesvisprapintibs @. &nositedfieccféiemutkie aadispqBensalsh erder Ausate ostBEGRCh. 16.

e O 2 SRR SRR S AN P RS G R 2O
receptas witkieu gdaeingdbyrHuesmare] DNR prinhesis cBelmistepigned tanrbeodosiguie newytarsdizstion
to any part of the gene, conditions can be created such that mismatches in complementary
base pairing can be tolerated. Amplification of these mismatched regions can lead to the
synthesis of a mutagenized product resulting in the generation of a peptide with new
properties (i.e., site directed mutagenesis). See also, e.g., Ausubel, supra, Ch. 16. Also, by
20 coupling complementary DNA (cDNA) synthesis, using reverse transcriptase, with PCR,
RNA can be used as the starting material for the synthesis of the extracellular domain of a
prolactin receptor without cloning.
Furthermore, PCR primers can be designed to incorporate new restriction
sites or other features such as termination codons at the ends of the gene segment to be
25  amplified. This placement of restriction sites at the 5' and 3' ends of the amplified gene
sequence allows for gene segments encoding RAP 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
30  experimentation, based on the teaching and guidance presented herein. Known methods of

DNA or RNA amplification include, but are not limited to polymerase chain reaction (PCR)

and related amplification processes (see, e.g., U.S. patent Nos. 4,683,195, 4,683,202,



sites or other features such as termination codons at the ends of the gene segment to be 25
amplified. This placement of restriction sites at the 5" and 3' ends of the amplified gene sequence
allows for gene segments encoding RAP protein or a fragment thereof to be custom designed for
ligation other sequences and/or cloning sites in vectorg, PCR and other methods of amplification of

e andy GRS MBI A o s e T i

undue 30 expéeriméntatioh, based on the teaching
DNA or RNA lanig|ificEaipacin elucWilint arenhotsljositesi i toolynigraseositan eacitengeaR)y and related

amplificati cesse e.e.g., U. t Nog., 4,683,195, 4,683,202, 26 4,800,159, 4,965,188,
to Mullis etar:%% %%é%%ggﬂg ﬁ’gﬁlésgf %‘%6&%1[‘/5{_;‘3 5! 424(?1 ’%;Iﬁﬂig,lg‘?ﬁﬂﬁéﬁéty\ﬂ/ﬁgon et al.;
5,091,310 Renfsois; dnd SRS 1. CodlenSER B alicA 380 GaRitonspliancheiml AbRAAFN arsilver et
al.; 4,766,067 to Biswas; 4,656,134 to_ Ringold; and Innis el at, eds., PCR Protocols: A Guide to

Methot arRtEbpIRdisisAmpliieaq A Mehisesatisame i ihibs (e sparensias RigRlake target
sequence g3 adapN'@i8nden doNRlaviEaRde PN A aNRYS {439, DRIapt MR 43/23RiR Malek et at,

with the tradename NASBA); and immuno-PCR which combines the use of DNA amplification with

antibody IdFseamRIHIBA; anddmanme FsRaghichaymbiges theuse BN Acamplification 8. Sano
et at, BioteglrpioHe fBeltAd GRAZRLD oINgreNie LN RRta #f Yo\ Pl to-feferenss prg entirely

incorporated herein by reference. In an analogous fashion, biologically active fragments of RAP

proteins ({9 o8anefeli) obiatedapigiss i idd8orh8) Mhathd enpire savenss efordich ratentaigndespect
to thqoanqlaggegé&%geg{ggﬁqﬁcéﬂg@ﬂg% ragm t%?&@i&ﬁ’. proteins are those which retain the RAP

capability and which can modulate or mediate the biological activity of RIP or other 15 proteins
associated with RIP dirdstgnanldiessijashsuorbiielggicalixrgrndingraeniscot Rddh ppetginedared which

o SRS RAS O S PR R e o
namely, thaakgs dEfRAR postins oS &aBlgfoignentie nf A FrgotéiesfulteRiASs rotath segireties (e.g.,
G I e e R
prepased hystandavsh cinetifivai@EP afitbelgideindirectly. Accordingly, RAP protein fragments can
be prepared which have a dominant-negative or a dominant-positive effect as noted above
with respect to the analogs. It should be noted that these fragments represent a special class
of the analogs of the invention, namely, they are defined portions of RAP proteins derived
from the full RAP protein sequence (e.g., from that of any one of the RAP or its isoforms),
20 each such portion or fragment having any of the above-noted desired activities. Such
fragment may be, e.g., a peptide.
Similarly, derivatives may be prepared by standard modifications of the side
groups of one or more amino acid residues of the RAP protein, its analogs or fragments, or
by conjugation of the RAP protein, its analogs or fragments, to another molecule e.g. an
25  antibody, enzyme, receptor, etc., as are well known in the art. Accordingly, "derivatives" as
used herein covers derivatives which may be prepared from the functional groups which
occur as side chains on the residues or the N- or C-terminal groups, by means known in the
art, and are included in the invention. Derivatives may have chemical moieties such as
carbohydrate or phosphate residues, provided such a fraction has the same or higher
30 biological activity as RAP proteins.

For example, derivatives may include aliphatic esters of the carboxyl groups,

amides of the carboxyl groups by reaction with ammonia or with primary or secondary



groups of one or more amino acid residues of the RAP protein, its analogs or fragments, or by
conjugation of the RAP protein, its analogs or fragments, to another molecule e.g. an 25 antibody,
enzyme, receptor, etc., as are well known in the art. Accordingly, "derivatives" as used herein covers
derivatives which may be prepared from the functional gfoups which occur as side chains on the

residues or the N- Qr C-terminal.grou by means known jn the . art, and are included .in the inyention.
%E- edll’g lg ?%e a r}g}e I, (9) \{

Derivatives ?Hﬁ?/eﬁ’avea% TG LS SRS St Soﬂy e cl)r}op %sp ate ?%S|c§umee§1, vb"rov?ﬁéd such

a fraction hagolbgesag. oilkiglogt o3 Chrbdegitial @olityapH AP Pratginderhatiesaoifieedarivetyles may
include aliphatic esters of the carboxyl groups, amides of carboxyl groyps by.reaction with
ammonia oAt [S%%%?fm gé?é?)tn(gfx f’rﬁﬁﬁ‘i’é@ ﬁ%déiﬁstgg?%?l évstg% r’éljéngr‘gvfheg‘groups of the
amino acid residues formggenéhhacybrivaietiesitcigterdikdnoyhcudaroagytisaduyl andrehar &r-acyl
derivatives of free hydroxyl group (for example that of seryl or threonyl residues) formed with acyl
moietied. THOtHANEfADEIABECIARTeIRIBAAHTH AL dBSRKF RO SORBINY RESHHRZ B2 8 L AR ge one
amino acid tp.gnother of the twenty commonly occurring natural amino acids. RAP is a protein or

polypeptide, i.e. a sequence of amino acid residues. A polypeptide consisting of a larger sequence
which includes the entire Béuisne PETtaRAPPIYBERTIde oo RIaneRsv R IBGeArfisTdHE i} is

intended to r%aigggfﬁﬁdcwﬁ%ﬂﬁg%m%?g@ Qbsushe RelvReRtidesierhag theyasiiasrsdr Apt affect

the basic a characteristics of the invention, i.e., if they either retain or increase the biological

activity of RPtginotaircoprdancsevith sbe definidaue hersiatasimiensisy se badachdan gV iHundtssRRA
actvuig! RoP Blgiel -gd?ggnepf%e%%mﬁﬁé the RResERLIRNIRD Rintarded dp inplldeafysign proteins
protein with other no acids or peptides. 15 The new RAP protein, their analogs, fragments
and derivativhar thtamsticshof/thedmentisay, o pobtibjeeitbes rétairganipieass) tRAPQegienh antivaliyadbgs,
reamets SAPICY 1 RNUE e TR PR B s i
modulate RiRvitffeef BrARcpinction of B NierKexadinlé, (thenerkieasa)enties lsnasadbdtiv sncludRAP
effe_c_ts Ieac:&%to %p&%&%eo ?mab rgég-ﬁ#ﬁ 8{ ee(r:ta vn\lllhn%naict1 soourI%e%% &ieesg,irable in anti-tumor, anti- or
pro- inflamnidtiy )
15 The new RAP protein, their analogs, fragments and derivatives thereof, have
a number of possible uses, for example:
(i) RAP 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
pathways as noted above. For example, if RAP can modulate RIP’s effect on activation of
20 NF-kB, JNK (June kinase) or p38 kinase, both such RAP effects leading to enhance such a
RAP-RIP effect when it would be desirable in anti-tumor, anti- or pro- inflammatory,
anti-HIV applications, etc. In this case the RAP protein, its analogs, fragments or
derivatives thereof, which modulate inflammation, enhance the cytotoxic effect, or block the
cell survival effect, may be introduced to the cells by standard procedures known per se. For
25 example, when the RAP protein is entirely intracellular (as suspected) and should be
introduced only into the cells where the FAS-R ligand or TNF or other cytotoxic protein
effect, mediated by RIP, is desired, a system for specific introduction of this protein into the
cells is necessary. One way of doing this is by creating a recombinant animal virus, e.g., one
derived from Vaccinia, to the DNA of which the following two genes will be introduced: the
30 gene encoding a ligand that binds to cell surface proteins specifically expressed by the cells,
e.g., ones such as the AIDs (HIV) virus gp120 protein which binds specifically to some cells

(CD4 lymphocytes and related leukemias), or any other ligand that binds specifically to cells



anti-HIV applications, etc. In this case the RAP protein, its analogs, fragments or derivatives thereof,
which modulate inflammation, enhance the cytotoxic effect, or block the cell survival effect, may be

introduced to the cells by standard procedures known per se. For 25 example, when the RAP protein
is entirely intracellular (as suspected) and should be intoduced only into the cells where the FAS-R

ligand or TNE or othe oxic protein_effect, mediated by.RIP, is desired, a system for specific
introductiory SHIHIE 6rci;t%)|ért1%1t8rtﬁ%géﬁéllss?§ I}lg%’:%@géﬁyfe e \}\?gf/]to?%?néet#%rigv [Y)it%?e%%f’r?gg % Off
recombinarmimtimgauciiuBAS-8- one deRvedirying \catisiriad tchthgddél Anobdihgcithth & Ao gwingiiwo
genes will be introduced: the, 30 e epcoding.a ligand that hinds to cell.surface prqteins specifically
expressed b %é’é%ﬁ?é?‘%‘!é’%@ﬁegsg‘g&t%#]%%iE%m&g‘?ﬁ?ﬂ})" if 885%6 Btc?# iH’Wﬁigﬁfbﬁ?{égt &cifically
to some cellguiGRicampesyiesanerrednteddaicknisy) - o poy-atheirkgiapdéhafdiioangpesidically to
cells 28 carrying a FAS-R or p55-R, such that the recombinant virys vegtor. wiu be capable of binding
such FAS-fl RIREA G050gIR8 IRCaMRRCtR I s FRARsRY e é’ﬁﬁ%ﬁo‘f&ﬁ. CTHIES, @2Ar88%0on of

the ce"-sura@?e-mmm@m QIthesskReamRhtmMuST Wil RIDEhGRIAUS SREEGATY ligattee tumor
cell or other FAS-R- or p55-R- carrying cell, following which 5 the RAP protein encoding sequence will

be introducet TRV talest IRy ndenensdens RIRd Grpgresinaebaurhirecembingp 3augal WaHaR¥ement
of the RIP medialipn Qe GO BR grRdaApiENEAlfRbR dndepeogent RiR ke sisumhing of syich

recombinant animal virus is by standard procedures (see for example, Sambrook et al., 1989).

Another poisgiiofbgeshe spaveaerscofiibesBATprassin e, RMPOBEREMTRAP anytoioforms AL or its

isoforms) i [ [ j xpressed therein.
) Ty e L B e ot by RIP or

independent RIP effect, €iy)., Theyamey bactsesstoidpbibitithadueSiR bgpuid ehbdIE gratlatedipsstaigjection,

or acute hepatitjs, in which, it iﬁﬂ,e ired.to bloc FAS-R liga induced FAS- 5-R
intracellula%céhm]egN%}eln gpendéﬁf&%%@%ﬁéﬁcﬁ? oerﬁ(ﬁ té% ' r'b?giggr%é\ld%%gé%ig%gﬁﬁnéagﬁggaﬁhe
same time septicrstasd tpeaficlissinodt aéjqrakby sy . doutkibepriBitiom iwisghor Sib iesitadetcabipi, tive

introduce | ells,,b ar r s, ol ucleoti having.the anti-sense cod
reononae A URES R RO RS PR IAESCEIRT,P A & MRBRRGeRess |
RAP proteirfitt] chertaby pristelniineipeelsigialing dnddttchihsainé itiitio toohthheafetBeR dip sunatival TNF- or

RIP 20 or other protejn- effect. Such aligonug|eotides may be introduced into, the cells using th
pat V\pay. nthels sntuatslon,hlt%s vosls'lx%le, I"or examp¥ to mtroc}illce into the ceﬁs, §y s%an arcia

procedures, oligonucleotides having the anti-sense coding sequence for the RAP protein,
which would effectively block the translation of mRNAs encoding the RAP protein and
thereby block its expression and lead to the inhibition of the FAS-R ligand-or TNF- or RIP
20  or other protein- effect. Such oligonucleotides may be introduced into the cells using the
above recombinant virus approach, the second sequence carried by the virus being the
oligonucleotide sequence.

Likewise, as noted above, depending on the nature of the RAP-RIP interaction, it
may be possible by the ways of (i) and (ii) above to enhance or inhibit cell inflammation and

25  survival pathways where desired.
Another possibility is to use antibodies specific for the RAP protein to inhibit

its intracellular signaling activity.
Yet another way of inhibiting the RIP-mediated effects or RIP independent
effect is by the recently developed ribozyme approach. Ribozymes are catalytic RNA
30  molecules that specifically cleave RNAs. Ribozymes may be engineered to cleave target
RNAs of choice, e.g., the mRNAs encoding the RAP protein of the invention. Such
ribozymes would have a sequence specific for the RAP protein mRNA and would be capable



above recombinant virus approach, the second sequence carried by the virus being the
oligonucleotide sequence. Likewise, as noted above, depending on the nature of the RAP-RIP
interaction, it may be possible by the ways of (i) and (ii) above to enhance or inhibit cell inflammation
and 25 survival pathways where desired. Another possjpility is to use antibodies specific for the RAP
protein to inhibit its intracellular signaling activity. Yet another way of inhibiting the RIP-mediated

effects or RAP intRIpeiffethesshath i emeriane b pitowed v e Senssc Rt RitSo RNA are
catalytic RNAq 3 aleruiesdhat @peeipis Heavi BRARpRIRAY BrandRXIDBBRGSREGEVD sleave

target RNAs of choice, e.g., the mRNAs encoding the RAP protein of the invention. Such ribozymes

would have deessasrsherpspssisficoringndepenpeptotean ARNeYel /f WheAImR SHpsawsiend didriasestting
therewith (comPiz EiBBA BRI G HVCERBIAGRIEL SRS ARSHILNGNS.R Speyaeg (or

complete loss e expressi e RAP protein, the level of decreased expression being
dependent appsufteblevetabribuyyheevsedresgionlasmid engeal cimsTEeeroHQeABOFyNtRY ipte the

cels o o iR S IR AEETT b M ALYy M8, plosic
animal virus fre rovirus) vectors, thatGre usually Used for this purpose (see also (i) above, where the
virus has, asBNeoencsdimgerhecriboaybid Acgnendting theidbbzyhve sedews casthetdorte) cheenmngws,

methods etc.,concerning Jfibozyme  Chen etal., 1992: 7 and Ric )93: Sho 1993;
Joseph and@ﬁﬁ?’g,‘ eié@%¢ nlr%ag;l/asr}%sgt %Bﬂ%@%&hfgﬁ (33% ﬁ??Qgﬁl'Bgﬁﬁ?%éﬁdg%%%t al.,
1993 and 1Q %¢siz8hiinayaha E93B). [DOE dfaproaeh it 1Rl BavinegahORK FCRNEH ietalgctRS3 emdances
cell cytotoxjgity in situatio hen it is desired to block this cytotoxici r when.the RAP-RIP
interactfon Tgﬂ%ﬁg’f\ﬁ-%fB EE&%&% P a§§ esgﬂ'tl?gﬁo q\ﬁhé]ne istgéﬁdgsq?éﬁt%a qi'(%’kefhl%mlﬁ% Sstion to
increase sughtdtbxieRyeitiiatitions eviierbipty dasieslitdsbiirkirestoytocoriiy,callwhiervitialFR&PARID above.
15 (iii) The RAP protein, its analogs, fragments or derivatives may also he used, to isolate, identify and

clone other PHEEaFHIOR RIS NE-KBAct]vationJadisamg tifieiop mBet hdisissiisddmblockettidtors or
proteins, invaiiGe i feiiapace el RNBRGINGRIARSSS: dNidYSARRNCAOR NsirlosiReledyeast

two-hybrid system may be used, or there may be used a recently developed system employing
non-stringestSoahas i ipbakelration followed by

15 (ili) The RAP protein, its analogs, fragments or derivatives may also be used
to isolate, identify and clone other proteins of the same class, i.e., those binding to RIP or to
functionally related receptors or proteins, involved in the intracellular signaling process. In
this application the above noted yeast two-hybrid system may be used, or there may be used
a recently developed system employing non-stringent Southern hybridization followed by

20 PCR cloning (Wilks et al., 1989). In the Wilks et al. publication, there is described the
identification and cloning of two putative protein-tyrosine kinases by application of
non-stringent southern hybridization followed by cloning by PCR based on the known
sequence of the kinase motif, a conceived kinase sequence. This approach may be used, in
accordance with the present invention using the sequence of the RAP protein to identify and

25  clone those of related RIP-binding proteins.

(iv) Yet another approach to utilizing the RAP protein, or its analogs,
fragments or derivatives thereof, of the invention is to use them in methods of affinity
chromatography to isolate and identify other proteins or factors to which they are capable of
binding, e.g., other proteins or factors involved in the intracellular signaling process. In this

30  application, the RAP 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



20 PCR cloning (Wilks et al., 1989). In the Wilks et al. publication, there is described the identification
and cloning of two putative protein-tyrosine kinases by application of non-stringent southern
hybridization followed by cloning by PCR based on the known sequence of the kinase motif, a
conceived kinase sequence. This approach may be uged, in accordance with the present invention

using the SaUGISEA e AR prosTna cenily anc 25 dlne nRsalsallR] RIBBiNgIngroteins
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procedure,ammo@tbsefmfetelwwmmmplmdd@éhedam HHOiRIfp S¥el S Pp@igestifinomasts or
derivatives thereof of the invention, can be eluted, isolated and characterized. I% ) As noted above, the
T
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the purposes of purification of the RAP proteln (e.g., RAP or any of its isaoforms) either from cell

extracts orieoHed dpsHrgnasticripREHIBH !ﬁﬁﬁifﬁlﬁﬂ%@ﬁ Glatedatonrbgesnal feprtiening-oftner,
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functlonlng of to the RIP-mediated FAS-R ligand or TNF system, or mdependent RIP activities, e.g.,

overactive @venzdaief \l@dWEIRGI@&ﬁ:IRngﬂRﬂ; Qn&@&@dleéumércéﬂbbfsﬁéﬁbmﬂ@y@ by BIRIP'
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signaling system involvin protein, or various other, above note RIP-binding proteins or RAP
protein |tseiiak“un¢txanmgomgonlbdtn1 senaling systab mmbvtaglttutagdﬁspmteml, hrshatdgsaisthiése noted
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performed using any of the we wn stand reenlng pr’oce ures. For example, one o
screening mqnmtkntekaghesyeaeotwo -hybrid

It should also be noted that the isolation, identification and characterization
of the RAP protein of the invention may be performed using any of the well known standard
screening procedures. For example, one of these screening procedures, the yeast two-hybrid
procedure as is set forth herein below, was used to identify the RIP protein (see Stanger et

20 al, 1995) and subsequently the various RAP proteins of the invention (besides various other
new proteins of the above and below noted co-owned co-pending patent applications).
Likewise as noted above and below, other procedures may be employed such as affinity
chromatography, DNA hybridization procedures, etc. as are well known in the art, to isolate,
identify and characterize the RAP protein of the invention or to isolate, identify and

25  characterize additional proteins, factors, receptors, etc. which are capable of binding to the
RAP proteins of the invention.

As set forth hereinabove, the RAP protein may be used to generate antibodies
specific to RAP proteins, e.g., RAP and its isoforms. These antibodies or fragments thereof
may be used as set forth hereinbelow in detail, it being understood that in these applications

30 the antibodies or fragments thereof are those specific for RAP proteins.

Based on the findings in accordance with the present invention that RAP

binds specifically to RIP and as such is a mediator/modulator of RIP and can thus



procedure as is set forth herein below, was used to identify the RIP protein (see Stanger et 20 al.,
1995) and subsequently the various RAP proteins of the invention (besides various other new proteins
of the above and below noted co-owned co-pending patent applications). Likewise as noted above
and below, other procedures may be employed such as &ffinity chromatography, DNA hybridization

procedures Cig: a5 A6RANEL KIPWRIAIE iAThAIa, HanitiRbs ENiavieizsthe [ R wgein of

the invention or to isolate, identify and 25 characterize additional proteins, factors, recéptors, étc.

which are ciatidRofusietimng i@ﬂﬂmn@ﬁ_ymbi@iﬁgﬁmﬁwwmie 1A PEALIRT (¢ BeFd¥aBopétRe RAP
protein maymdeﬂﬁeﬁ REATIENRANIBINIGT FROGHS (R RAPRICRn G4, RAWRRAT RS oS-

These antibodies or fragments thereof may be used as set forth hereinbelow in detall, it being
understood shativaltipetervapplidationt iBpdHensatioodieigordiagimenichtinae shhaacth osdnipeititicefor
RAP proteins. %?ﬁ;i the findings i rdance,wi present inyvention, that R4 inds
specific%llym and? Igsergﬁ%r}ll’s égss mgﬁggﬁl%%%uﬁa%%mgpl %IPoan(j;} can thus 311 m iatv(\a// odJIeate
RIP's activityniminitefinbiied bychelBaAR-B4 R atitewactival Patrevag snianydissastnirRubi¢hrsogbrdsugs
independently qr in conjunction yith other proteins (e.g. FAS-R, p55- - , G1
and TRAD chﬁ'??&f’g é%#%‘ﬁ w%%/‘%‘,’" Wi hRﬁ‘?af‘f‘fﬁgik%gPaé‘ﬁlrsviSe}ﬁﬁgﬁthﬁfv%;%?ﬁ??éajéﬂ%%o%gg%%%
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which of these pathways are, enhanced/iphibited by the RAP-RIP interaction. There an
diseases in a?ﬂ Y Sc}ﬁ?g%ea léf?i%geég gﬂ%ﬁﬁﬁgﬁaﬁoﬁé o?ﬁ%?rs?ag’sﬁ}ae? ehatts ?é’a‘\?/)ﬁTFc %‘lee acute
damagg to theallyer Gfisinssiafiaiipaition $efd ligandynreiataddibash),ahthaeive b eligodendrocytes
autoimmune-induced cell death such as the death of the B Lar%ﬂerhans cells of the pangreas, that

results in didbEtedraeia multipls saleransiangt AHPSdehbied § collaHisidewhieh rapae PROHETARMh of

oligodendrogyigs AMREHAIRIA HeHEiRIg: SCiey9Qisead AIDS-inhibited T cell suicide which causes
proliferation of the AIDS virus and hence the AIDS disease. It is possible that RAP or one or more of

its possible isoformé ifegssblethat Radt @apne i BIRs b AR po s8Il dsBfospY dnaY 858V 56V e utrvay s
and these mayithusRE RIPIPYRE 85 ot it AROMS DO IRRIRPSR RN P UR b d-iRitsed aiher

substances such as peptides, organic compounds, antibodies, etc. may also be screened to obtain
specifid drugBenahierearetech pegsidioininisris PMBIRA A ikpwisge b guUDStances such as peptides,

organic compounds, antibodies, etc. may also be screened to obtain specific drugs which are
capable of inhibiting the RAP-RIP interaction.
A non-limiting example of how peptide inhibitors of the RAP-RIP interaction
would be designed and screened is based on previous studies on peptide inhibitors of ICE or
20  ICE-like proteases, the substrate specificity of ICE and strategies for epitope analysis using
peptide synthesis. The minimum requirement for efficient cleavage of peptide by ICE was
found to involve four amino acids to the left of the cleavage site with a strong preference for
aspartic acid in the P, position and with methylamine being sufficient to the right of the P,
position (Sleath et al., 1990; Howard et al., 1991; Thornberry et al., 1992). Furthermore, the
25  fluorogenic substrate peptide (a tetrapeptide),
acetyl-Asp-Glu-Val-Asp-a-(4-methyl-coumaryl-7-amide) ~ abbreviated ~Ac-DEVD-AMC,
corresponds to a sequence in poly (ADP-ribose) polymerase (PARP) found to be cleaved in
cells shortly after FAS-R stimulation, as well as other apoptopic processes (Kaufmann, 1989;
Kaufmann et al., 1993; Lazebnik et al., 1994), and is cleaved effectively by CPP32 (a
30  member of the CED3/ICE protease family) and MACH proteases (and likewise also possibly
by G1 proteases - see for example co-owned co-pending IL 120367). |



A non-limiting example of how peptide inhibitors of the RAP-RIP interaction would be designed and
screened is based on previous studies on peptide inhibitors of ICE or 20 ICE-like proteases, the
substrate specificity of ICE and strategies for epitope analysis using peptide synthesis. The minimum
requirement for efficient cleavage of peptide by ICE was found to involve four amino acids to the left

of the cleavage site with 2 ggsnglp[ﬁgerpln%gg[ogsgpr{igeaglifggﬂgge gﬂp%iti@n aod Withhmgthylamine
being sufficient to the right of the P, position (Sleath et al., 1990; Howard et al., 1991; Thornberry et

al., 1?92)t.emn¢m'r¢|h¢sri@vﬁne Asprifotiesynic sabgteateip seridies @D tbvaipristiga)binations of amino -
acetyl-Asp-Glu-Val-Asp-a-(4- - naryl-7-ami IR AGREYPAME s ERUEFRONdS to a
sequenceglcrﬁé é%?y%&%%%r?g%ge %}o yﬁgggggﬂgﬁzﬁa& %ﬁrﬁ t%Ef)éé c%ea\(/%cg% C ﬁé\%ozrlﬁy after FAS-R
stimulatioof, #ewelbhtasseshasingofiopisample sthes rficthoiindevelop8d b udysem{Geyxnen1 49851 azebnik
etal.,1994), and is cle effectively by CPP32 (a 30 member of the CED3/ICE protease-family) and
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IL 12036 épesditicAatémptintievith posibiodiesf e ibdigtefalpe@is poobensesptartsprcifetrpgeptedes having
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example, #hesmaiaocadpisheling ditieaysenoteysanc 1PES nethey 1Geydn, I 827 shdvareosblarge
number of peptides on solid supports were screened for specific interactions with antibodies. The

binding of RRARIS-PhtEA8 AL kPSR PpRIARSSACBIKOBINE8¥% ed by a variety of well known detection
methgds within theSkithpdthese di theRbiRlifh AgiaHelaeplsio daf 1bméib gy olenie derigainbis method

of Geysen's was shown to be capable of testing at least 4000 peptides each working day. 10 In a

similar wabaprieasionbeivecrcBOR anddyiB st b sluridared ek tetonetdes hayibersdmibetween
RAP and R Camie suEdaRg and ienfrmlides pandes %ﬁ%&@dw%%&@&@etmmk this

interaction, e.g. peptides synthesized having a sequence similar to that e binding region or
compleménithey afchetoindinetregianconsoatelemgniaariher o ™hish saciagBstR with satwigh i Beptide
inhibitors,fwmﬁ{aﬁ%etgqa@ble of inhibiting inflammation or the cell death activity of RAP by inhibiting

the RAP-RIP interaction can be conjugated or complexed with molecules that facilitate entry into the
cell. 15 Drug or peptide inhibitors, which are capable of inhibiting inflammation or the cell

death activity of RAP by inhibiting the RAP-RIP interaction can be conjugated or complexed
with molecules that facilitate entry into the cell.
U.S. Patent 5,149,782 discloses conjugating a molecule to be transported
across the cell membrane with a membrane blending agent such as fusogenic polypeptides,
20 ion-channel forming polypeptides, other membrane polypeptides, and long chain fatty acids,
e.g. myristic acid, palmitic acid. These membrane blending agents insert the molecular
conjugates into the lipid bilayer of cellular membranes and facilitate their entry into the
cytoplasm.
Low et al, U.S. Patent 5, 108921, reviews available methods for
25  transmembrane delivery of molecules such as, but not limited to, proteins and nucleic acids
by the mechanism of receptor mediated endocytotic activity. These receptor systems include
those recognizing galactose, mannose, mannose 6-phosphate, transferrin, asialoglycoprotein,
transcobalamin (vitamin B,,), -2 macroglobulins, insulin and other peptide growth factors
such as epidermal growth factor (EGF). Low et al. teaches that nutrient receptors, such as
30  receptors for biotin and folate, can be advantageously used to enhance transport across the
cell membrane due to the location and multiplicity of biotin and folate receptors on the

membrane surfaces of most cells and the associated receptor mediated transmembrane



U.S. Patent 5,149,782 discloses conjugating a molecule to be transported across the cell membrane
with a membrane blending agent such as fusogenic polypeptides, 20 ion-channel forming
polypeptides, other membrane polypeptides, and long chain fatty acids, e.g. myristic acid, palmitic
acid. These membrane blending agents insert the molegular conjugates into the lipid bilayer of cellular
membranes and facili their-gniry into the cyt tal, US Patentb,.1 reviews
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as 30 receptors for biotin and folate,.can be advantageoysly used to enhapce transport across the cell
membrane due to the |océﬁi8ﬂdé'h91‘rﬁhlﬁ&i@%@b‘i?ﬁ%ﬁ&ﬁﬁl&%&%ﬁ@ B?Pﬂ'a@ SRR urfaces
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into the cell. 5 In addition, it is known in the art that fusing a desired peptide sequence with a
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is meant to l8R/B4P tprptegsielthdesigicperbaes snonh i esiniibitersan also be rapidly screened for
binding to RAP/RIP prot ' inhihl t vy reciated that
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15  which exert their effects intracellularly.

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

20 limited to enzymatic cleavage, peptide synthesis or recombinant techniques.

Polyclonal antibodies are heterogeneous populations of antibody molecules
derived from the sera of animals immunized with an antigen. A monoclonal antibody
contains a substantially homogeneous population of antibodies specific to antigens, which
populations contains substantially similar epitope binding sites. MAbs may be obtained by

25 methods known to those skilled in the art. See, for example Kohler and Milstein, Nature,
256:495-497 (1975); U.S. Patent No. 4,376,110; Ausubel et al., eds., Harlow and Lane
ANTIBODIES : A LABORATORY MANUAL, Cold Spring Harbor Laboratory (1988);

and Colligan et al,, eds., Current Protocols in Immunology, Greene Publishing Assoc. and
Wiley Interscience N.Y., (1992-1996), the contents of which references are incorporated
30  entirely herein by reference. Such antibodies may be of any immunoglobulin class including

1gG, IgM, IgE, IgA, GILD and any subclass thereof. A hybridoma producing a mAb of the



is meant to include polyclonal antibodies, monoclonal antibodies (mAbs), chimeric antibodies,
anti-idiotypic (anti-Id) antibodies to antibodies that can be labeled in soluble or bound form, as well as
fragments thereof provided by any known technique, such as, but not 20 limited to enzymatic
cleavage, peptide synthesis or recombinant techniqueg, Polyclonal antibodies are heterogeneous
populations of antibody.molecules derived from the sera of animals immynized w'tg, n antigen. A
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obtained by 25 methods known to those skilled in the art. See, for example Kohler and Milstein,
Nature, 256:495-497 (187052 FREeamoleHles: o e St freRtooRaR rTY

ANTIBODIf&m QiffEPRARE EpEA N las GRIsk PTG tiaraaTbRORBEN MAI&BH oA Hrplligan et

al., eds., Current Protocols in Immunology, Greene Publishing Assoc. and Wiley Interscience N.Y.,

(1992-3 996 A @b (SHRE R AN P RBRLA G ARt TEBIIb r £t BHNSH e ARHBRAIRS im Bymardyaised. Such

antibodies 93y bR OfABEAMGRIRIiCkSH IRUAINEcAaR. Jals BFprahcGoh Dranekamypisubclass
thereof. A hybridoma producing}a mADb of the 34 present invention maﬁé‘gg cultivated in vitro, in situ or

in vivo. Prodbestomefingg ks davenkighetviglds dromshbridamasihutiiuehre sEmy9RsasEy Method of
productiony,Ghimerig aniierisamunaleomins R wRisAfRRN enstiens afudaiieddRamgiferent

animal species, such as those having the variable region derived from a murine 5 mAb and a human
immunoglofoulithesrptadididepoateChneernciariisoait Gabilliriretadly Uded. tdVrludeadnniahobfédicity in
applicgtiongr i rﬁaﬁﬁ igldsyin production, for ex le, { ing.r 3 Gghgr yields
from r@/bridgérr;%?bgf% hig er%ﬁ’r%%éﬁ%gsrg&gf} ?’ﬁ f%?ngar&s?} gu%ﬁ%a?ﬁu%/ﬁ%ﬁ?cﬁiﬁc mADbs are
used. ChinBwidiamibetids MNabaeedddst Xerdhdird8rd Wixtinlly aet dndiuropetive RatetE adplpjictmin, Proc.

Natl. Acad.,Sgj 1:3273-3277 (1984)- Moy et al., Proc.,NatL . I, LIS )

81:6851-6 Q%%g@%%@aﬁnﬁée& S @t&%@%ﬁ%ﬁ%@% (FoBlr) ;@Z’&ﬁ?eﬁ%ﬁ%&p 28 Batent

ApplicationTddp0&a (@ublistiad dperenfacni 44 pPischtidie aBedger glublisiedtiebdindi?2G8;27986)985);

Taniguchi et al., Europ Patent Plict%gri'ga 17149i
i

European PREON At NP SR ShEREA TR A 1 SE UE SAAER vt eheh NSERETAShication
WO 8(0158Bal(pRAliBigshidarion YBO188H)5 I3 dpublished-Mapha3, Rass)] Rppbcatisln Edfdikan
(published ggtggtlkp]ﬁﬂgg)léns a{%a&%t} e{pzillll')’li‘ghel:H1 r?lrxgﬁ]eo"ll, 1986), Sahagan et al., J. Immunol.
137:1066-1074 (1986); Robinson et al., International Patent Application No. W0O8702671
(published May 7, 1987); Liu et al., Proc. Natl. Acad. Sci USA 84:3439-3443 (1987); Sun et
al., Proc. Natl. Acad. Sci USA 84:214-218 (1987), Better et al., Science 240:1041-1043
20  (1988); and Harlow and Lane, ANTIBODIES:A LABORATORY MANUAL, supra. These
references are entirely incorporated herein by reference.
An anti-idiotypic (anti-Id) antibody is an antibody which recognizes unique
determinants generally associated with the antigen-binding site of an antibody. An Id
antibody can be prepared by immunizing an animal of the same species and genetic type (e.g.
25 mouse strain) as the source of the mAb to which an anti-Id is being prepared. The
immunized animal will recognize and respond to the idiotypic determinants of the
immunizing antibody by producing an antibody to these idiotypic determinants (the anti-Id
antibody). See, for example, U.S. Patent No. 4,699,880, which is herein entirely
incorporated by reference. |
30 The anti-Id antibody may also be used as an "immunogen" to induce an
immune response in yet another animal, producing a so-called anti-anti-Id antibody. The

anti-anti-Id may be epitopically identical to the original mAb which induced the anti-Id.



137:1066-1074 (1986); Robinson et al., International Patent Application No. W08702671 (published
May 7, 1987); Liu et al., Proc. Natl. Acad. Sci USA 84:3439-3443 (1987); Sun et al., Proc. Natl. Acad.
Sci USA 84:214-218 (1987); Better et al., Science 240:1041-1043 20 (1988); and Harlow and Lane,
ANTIBODIES:A LABORATORY MANUAL, supra. Thesg; references are entirely incorporated herein
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the mAb to which an anti-|d is being prepared. The immunized gnimal will recognize and respond to
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entirely incorpoyated.by reference he anti-Id,antibody may also he used as an "immunogen” to
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using antibodies to the idiotypic determinants of a mAb, it is possible to identify other clones

expressing SPHRIGHILS &f f&éﬁ‘ﬁfoéP%@éf%ﬁv?%%émengmwlﬁeM@&%EHPI%‘% te IRMPZSteins,
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antibodies in 5 suitable animals, such as BALB/c mice. Spleen cells from such immunized mice are

used to prodiBiding Prepsrirsabthscuiging mAb-rrsreifin Sor-urtpRitonscoh the abeve R AR RISteiROUpled
to a caygier %V%Ha?é_gg,e lg}ﬁemggﬁar&mmgi&éﬁbﬁ) and used to immunize additional BALB/c mice.

Sera from these mice will contain anti-anti-Id antibodies that have the binding properties of the original
mAb specific for an epitogd®fatié ko ovdbR ARuprbasmn theiropwnaildigtyfragpitopssarnt dediotupess

vl e AR LGS ORGP, iR STl sisto
intact molecules as well aEhdrtegméamnsiblodydof, s memtits mchripleothdbtastdieledi)es ashiaill ase
capable of nding, 13ARIGETLER "R GRIRIL RIS i Silhome tplafuast sidba
15 antigen. Fab and F(ab')2 fragments lack the Fc fragment of intact antibody, clear more
rapidly from the circulation, and may have less non-specific tissue binding than an intact
antibody (Wahl et al., J. Nucl. Med. 24:316-325 (1983)).
It will be appreciated that Fab and F(ab")2 and other fragments of the
antibodies useful in the present invention may be used for the detection and quantitation of
20  the RAP 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')2 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
25  term "epitope” is meant to refer to that portion of any molecule capable of being bound by
an antibody which can also be recognized by that antibody. Epitopes or "antigenic
determinants" usually consist of chemically active surface groupings of molecules such as
amino acids or sugar side chains and have specific three dimensional structural
characteristics as well as specific charge characteristics.
30 An "antigen" is a molecule or a portion of a molecule capable of being bound

by an antibody which is additionally capable of inducing an animal to produce antibody

capable of binding to an epitope of that antigen. An antigen may have one or more than one



rapidly from the circulation, and may have less non-specific tissue binding than an intact antibody
(Wahl et al., J. NucL Med. 24:316-325 (1983)). It will be appreciated that Fab and F(ab’)2 and other
fragments of the antibodies useful in the present invention may be used for the detection and
guantitation of 20 the RAP protein according to the methods disclosed herein for intact antibody
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molecule capable of being bound by an antibody which cart also cognized by that antibody.
Epitopes or "antigenic ddiznantiadiessirdlydiogsimanietenstantibodies, susédide igrabpipgeseit
molecules such as [ ' r i [ -nave ific tﬁrﬁg dimensional_stryctural
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to produce antipody capahle of binding tg,an epitope of that antigen. An antjgen may ha ne or
more than &% %6%%9[3%%51??@ %6@%%1 ?%lggfleo%er"e‘%}reecml@%%so% loPﬂ%%r?t ?ﬁﬁ?&%ﬁ yﬂi/%?feﬁ?ge antigen
will react, inteibadylyseeleetvse)maiphyd Withitligioriakpossipig, aflthodytantitiiof withflisromettitude of

other antibodies which may be evoked by other antigens. The antibodies, including fragments of
antibodies,q.%%‘m?ﬂ'n the present 5 invention may be used to quantitatively or qualitatively detect the

RAP peotein in a sample The isnelbétidOres aagmertsellerudnchsern msthéna SR miigivPhifietaresent
invention. This_can be accomplished by immunofluorescence techniques employing a fluorescently

labeled anfB8lytdivteiRgisaliyy g immigainotstssaspier iBwenasirenes miarasiensefe in
detection. 19, eatiedesHoiepasrstherand peallindharsasenhinyentierday heyemployed

histologically, as in immunofluorescence or immunoelectron microscopy, for in site detection of the

RAP proteidc6Pidiied bitainevingr isloierbmrsimenfiom asasemsliandansyidieadtmigheled
histological,3RE6ipes AR frelieninndAragdinathe LReladnantiod e peseRyenton to
such a specimen. The antibody (or fragment) is
15 preferably provided by applying or by overlaying the labeled antibody (or fragment) to a
biological sample. Through the use of such a procedure, it is possible to determine not only
the presence of the RAP 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
20 in situ detection.

Such assays for the RAP protein of the present invention typically comprises
incubating a biological sample, such as a biological fluid, a tissue extract, freshly harvested
cells such as lymphocytes or leukocytes, or cells which have been incubated in tissue culture,
in the presence of a detectably labeled antibody capable of identifying the RAP protein, and

25  detecting the antibody by any of a number of techniques well known in the art.

The biological sample may be treated with a solid phase support or carrier
such as nitrocellulose, or other solid support or carrier which is capable of immobilizing
cells, cell particles or soluble proteins. The support or carrier may then be washed with
suitable buffers followed by treatment with a detectably labeled antibody in accordance with

30  the present invention, as noted above. The solid phase support or carrier may then be

washed with the buffer a second time to remove unbound antibody. The amount of bound

label on said solid support or carrier may then be detected by conventional means.



15 preferably provided by applying or by overlaying the labeled antibody (or fragment) to a biological
sample. Through the use of such a procedure, it is possible to determine not only the presence of the
RAP protein, but also its distribution on the examined tissue. Using the present invention, those of
ordinary skill will readily perceive that any of wide varigty of histological methods (such as staining

procedurce) can be moded g ifie IRt g Ol JRIEFIORTHCR BRI (il RAP
protein of the present invention ypically co%‘%prlsés incub%tlng a bio ogicaﬁ sample, such as a
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above. The solid phase suppart or carrier may then be Washeg with the buffer a second time to

remove uriSSRESIESBUS TS RHSHRIONSSURRS BbbedseuRled BRte Ll Sorrerble Afdirdiag ifen be
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"solid carrier", "suEport" or "carrier" is intended any support or carrier capable o bindin(}g antiaen or

antibodiesbsabicxtipdiisauapindhsr nsidropuriprgRfeagiads sy Sty R X BRI SHRSALT Bigethylene,
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The nature of the carrier can be eithér soluble to some extent or insoluble for the purposes of the

present ingaritrsp. irtedsupplstyrent headnayihave shillediin shs a6 eilh kngw caavaptisifigiidiien so
long as the goupled MAlRFC.Ri53RFUE Qatbg'egmt@u@lrﬂ,@raﬂgeeEbome;{mdmeTme the sypiert or

carrier configuration may be spherical, as in'a bead, cylindrical, as in the inside surface of a test tube,
or the extenoutisuekpesimeatatian.to Alternatively, the surface may be flat such as a sheet, test strip, etc.

elred suppote o oA S L R SRR ot ey o
routing expboiveentatibedetermined according to well known methods. Those skilled in the art will be
able to determine operative and optimal assay conditions for each determination by
employing routine experimentation.
Other such steps as washing, stirring, shaking, filtering and the like may be
added to the assays as is customary or necessary for the particular situation.

20 One of the ways in which an antibody in accordance with the present
invention can be detectably labeled is by linking the same to an enzyme and used in an
enzyme immunoassay (EIA). This enzyme, in turn, when later exposed to an appropriate
substrate, will react with the substrate in such a manner as to produce a chemical moiety
which can be detected, for example, by spectrophotometric, fluorometric or by visual means.

25  Enzymes which can be used to detectably label the antibody include, but are not limited to,
malate dehydrogenase, staphylococcal nuclease, delta-5-steroid isomeras, yeast alcohol
dehydrogenase, alpha-glycerophosphate dehydrogenase, triose phosphate isomerase,
horseradish  peroxidase, alkaline phosphatase, asparaginase, glucose oxidase,
beta-galactosidase, ribonuclease, urease, catalase, glucose-6-phosphate dehydrogenase,

30 glucoamylase and acetylcholin-esterase. The detection can be accomplished by colorimetric

methods which employ a chromogenic substrate for the enzyme. Detection may also be



The binding activity of a given lot of antibody, of the invention as noted 15 above, may be determined
according to well known methods. Those skilled in the art will be able to determine operative and
optimal assay conditions for each determination by employing routine experimentation. Other such
steps as washing, stirring, shaking, filtering and the likesghnay be added to the assays as is customary
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description of RIA may be found in"Laboratory Techniques and Biochemistry in Molecular Biology, by
Work, T.S. éyautoradingsapiand Publishing Company, NY (1978) with particular reference to the
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incorporated by reference herein. The radioactive to Isotope ¢ etected by such means as the
use of a g cowvetgoorvetbcirflilatescest oonepanndy Wikiar stlaidtyrarsisgertlislabsted astitizidyt ds | expdssd
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fluorescentlylabeled anti IS expose
15 Among the most commonly used fluorescent labeling compounds are fluorescein
isothiocyanate, rhodamine, phycoerythrine, pycocyanin, allophycocyanin, o-phthaldehyde
and fluorescamine.
The antibody can also be detectably labeled using fluorescence emitting

2E or others of the lanthanide series. These metals can be attached to the

metals such as
20 antibody using such metal chelating groups as diethylenetriamine pentaacetic acid (ETPA).
The antibody can also be detectably labeled by coupling it to a
chemiluminescent compound. The presence of the chemiluminescent-tagged antibody is then
determined by detecting the presence of luminescence that arises during the course of a
chemical reaction. Examples of particularly useful chemiluminescent labeling compounds are
25  luminol, isoluminol, theromatic acridinium ester, imidazole, acridinium salt and oxalate ester.
Likewise, a bioluminescent compound may be used to label the antibody of
the present invention. Bioluminescence is a type of chemiluminescence found in biological
systems in which a catalytic protein increases the efficiency of the chemiluminescent
reaction. The presence of a bioluminescent protein is determined by detecting the presence

30  of luminescence. Important bioluminescent compounds for purposes of labeling are luciferin,

luciferase and aequorin.



to light of the proper wavelength, its presence can be then detected due to fluorescence. 15 Among
the most commonly used fluorescent labeling compounds are fluorescein isothiocyanate, rhnodamine,
phycoerythrine, pycocyanin, allophycocyanin, o-phthaldehyde and fluorescamine. The antibody can
also be detestably labeled using fluorescence emitting9metals such as 152E, or others of the
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the presenivifivi fiiomeitay P o amdnie chéosolidligaiserisi firandontacted wéttiitha samplatssngnesvedas a
"two-site" or "sandwich".assay. In a typical i nometric assay, a quantity of unlabeled antibody (or
fragment o‘?"éﬁﬁﬁéh?)afg%%%)% ‘EesgffapiﬁEéfrgﬁr&a&?m8?&3&@‘%{%@%5&&8@ 7198888 soluble
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antibody-antigen to complex. After a suitable incubation period, the solid support or carrier is washed

to remove "feBoeidnelesulse) flutfiea A ecand lingRptioneResied i Rsemitithejabeled tAatibednttRted with
the solution containiieh 2 IR BHEIINLOHHRREIRY %@gyowﬂmetum%@ﬁ AR urliSHAEE"

molecule"). After a second incubation period to permit the led antibody to
15  antibody, the solid support or carrier is washed a second time to remove the unreacted

labeled antibody.

In another type of "sandwich" assay, which may also be useful with the
antigens of the present invention, the so-called "simultaneous" and "reverse" assays are used.
A simultaneous assay involves a single incubation step as the antibody bound to the solid

20 support or carrier and labeled antibody are both added to the sample being tested at the same
time. After the incubation is completed, the solid support or carrier is washed to remove the
residue of fluid sample and uncomplexed labeled antibody. The presence of labeled antibody
associated with the solid support or carrier is then determined as it would be in a
conventional "forward" sandwich assay.

25 In the "reverse" assay, stepwise addition first of a solution of labeled antibody
to the fluid sample followed by the addition of unlabeled antibody bound to a solid support
or carrier 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

30  associated with a solid support or carrier is then determined as in the "simultaneous" and

"forward" assays.



complex with the antigen bound to the solid support or carrier through the unlabeled 15 antibody, the
solid support or carrier is washed a second time to remove the unreacted labeled antibody. In another
type of "sandwich" assay, which may also be useful with the antigens of the present invention, the
so-called "simultaneous" and "reverse" assays are usedp A simultaneous assay involves a single

incubation step as the ant{li)lgd U”g&%}.@eo%()'[iﬁez? support or cagger a uc'%ﬁ’etl,ed a”tib&% ar both
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assays. 40 Fh@eaenstIBRE RS RIGLSID AR S theticiglagically aciive-Aenless BAmSRDNA
procedure (588 HRF9¥EEP) AndFNB ARk Rt dls dRBAADIBASAREiRtIAle YBdrd SRR P ARGV hICh

suitable eukaryotic or prokaryotic host cells well known in the art are transformed by appropriate
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of the proteins of the invention. As mentioned above, these proteins also include their biologically
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transformed hosts, are thEhe grieseitesventido cdsb ryl atemisieptianmatiictatd c@hplosifheotetamprisingir

analogs or fragmentS TR Rl SRR A AEA S GIRGRAB DRSS SABP R QBRI RrISINg

15 virus surface protein capable of binding specific target cell (e.g., cancer cells) surface
proteins to direct the insertion of the RAP protein sequences into the cells. Further
pharmaceutical compositions of the invention comprises as the active ingredient (a) an
oligonucleotide sequence encoding an anti-sense sequence of the RAP protein sequence, or
(b) drugs that block the RAP-RIP interaction.

20 Pharmaceutical compositions according to the present invention include a
sufficient amount of the active ingredient to achieve its intended purpose. In addition, the
pharmaceutical compositions may contain suitable pharmaceutically acceptable carriers
comprising excipients and auxiliaries which facilitate processing of the active compounds
into preparations which can be used pharmaceutically and which can stabilize such

25  preparations for administration to the subject in need thereof as well known to those of skill
in the art.

The RAP protein and its isoforms or isotypes are suspected to be expressed
in different tissues at markedly different levels and apparently also with different patterns of
isotypes in an analogous fashion to the expression of various other proteins involved in the

30 intracellular signaling pathways as indicated in the above listed co-owned co-pending patent
applications. These differences may possibly contribute to the tissue-specific features of

response to the Fas/APO1-ligand and TNF. As in the case of other CED3/ICE homologs



recombinant animal virus vectors encoding the RAP proteins, which vector also encodes a 15 virus
surface protein capable of binding specific target cell (e.g., cancer cells) surface proteins to direct the
insertion of the RAP protein sequences into the cells. Further pharmaceutical compositions of the
invention comprises as the active ingredient (a) an oligonucleotide sequence encoding an anti-sense
sequence @i ST AUEINATRINANI% 0" 05 THAS m&&'ﬁ’&v‘%ﬂ?&ﬁﬁ\ﬁﬂ&'%s&% Qi Yin
Pharmaceuticar compositiohs according to the preselll)t invention include a 'suticiant amount of the
active ingteeliehbte antntivedds patenidepphisaposs). khasdMdrH theofptmas ntlate ooin@irc dncpoxitevers may

contain SUSE?&H rmaceu{iccall tr$)lec rriers, comprisin cipients and auxiliaries which
facilitate p e%i#;g BERE% etﬁ/exi}:%gr%%%a oS eii 8npré%§raé/ |oar?sl'\/ﬂifﬁ%lﬁé}pl%thrfllt & Q8 ep?fz:ﬁ\ﬁlutgcoeuticalIy

and whichcpasxstaditiz ensnCiHAa poePRIATETomatbaifsréiign deethassuiiaatinaasddbeseshas well
known to those of skill in the art. The RAP protein and its isoforms or isotypes are suspected to be

exprebsedniveligarbn: FREORO A 3ndrRé i aFrpEsisIettE sheh Bhibitary sefermnititrlieM¥atterns of
isotypes i AR @AY RS fasRIaNde dhr.arPisssirRtivaiuSRINPE PAXOINS AMOMRE-Inddietsd

intracellular signaling pathways as indicated in the above listed co-owned co-pending patent

applicatiosstorerisiifestpitassnhibji sl Qfrrvilact omeebdsrfapicisicirnmuraetid ehonse to
the Fas/ABﬁAgi%af}Qc@m*yTi}J&aéa Indhe pRAS-OhAINBL SRS ER ARG hrAMANARE Alsol 994,

Alnemri et al.,"1995), the"present inventors have previously shown (in the above mentioned patent
applicatioMdPikEt Wicings photeis tthat cbetal AR ENYIRIBUEED 31 Eardjieigasee 4oMMIRCHES) are

foung fo have an Rhibitarya St pbikRe ASHhtyaL FaERssRE LM QIACHAR malscules: they
are e?l%o fo‘%’n%‘%geé}g?&ggéﬁg gf,’n%bé&?% by\l%as(/a,&ngé%d pS%gR. Expreésion of 'such inhibitory
isoforms itheetispectyd canadtigoes hetaropemiimob ek s forawsif-whistk erieatln gxnesd - thaneberrvedd
TNF-mediated cytatgxicity. A similar inhibitory, least some Glisoforms s alse sHspected
(Gl being%’\rrgggn? y%%lgé%’ ﬁé%ﬁﬁf&ng %@%@ﬁbﬁ%@b%ﬂd’.ﬁ% parlcf)cfc‘é\fni,i e?r?&i lgigr y HRE
MORT-1-hinsdiggqfrteifutietibhast e REtMOMWCHS sufdrmgrateaby aeriogy alseatto adiowwGdd

-pending Il 120367). The wide het ity 9f MACH isof d Jikewise t ted,
analogou AP AN AR OIS, IR Er B 85 IR BBCEORA 1S SRSREE e

protegses effdtie it Aif3fknftiRues)assleguidsatieir intpridtistasyiiREP and their influence thereby on
the balance between activation of cell death or cell survival pathways, as described above.

It is also possible that some of the possible RAP isoforms serve other
functions. For example, RAP or some RAP isoforms may also act as docking sites for
molecules that are involved in other, non-cytotoxic effects of Fas/APO1 and TNF receptors

20  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,
aberrations in the function of these receptors could be particularly deleterious to the
organism. Indeed, both excessive and deficient functioning of these receptors have been

25 shown to contribute to pathological manifestations of various diseases (Vassalli, 1992;
Nagata and Golstein, 1995). Identifying the molecules that participate in the signaling
activity of the receptors, and finding ways to modulate the activity of these molecules, could
direct new therapeutic approaches. Other aspects of the invention will be apparent from the
following examples.

30 The invention will now be described in more detail in the following
non-limiting examples and the accompanying drawings.

It should also be noted that the procedures of:



tuning of the function of the active MACH isoforms, and by analogy also the active Gl isoforms.
Hence, as noted above, the RAP proteins or possible isoforms may have varying 15 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 degcribed above. It is also possible that some of
the possibl RARli Qf eINg Qibas gwa IC O SRR RO 88 S AP isoforms may also
act as doc irt\‘év%it E]’é‘))rggr}nggflecu(ﬁes tt?'ua?l al’e?lgl%(%%ga? ?rll‘l oth%n%sn-gyto%%k@g??&tcsegfe FRSRBB1 and
TNF recepimtsbaiiodabilieg asticmmithoRiecipitetien digepteie (ily if w47, tinding (0© assessemerhility of
Fas/APO 1 and TNF.receptors se inflammation, cell death, as well as, the abjlity o § NF
receptors t%ﬁt%ﬁgcgr(gt xe“rn@Ssal?é{-%‘éﬁi%ﬁwgergc%ﬂ%sggu% SerTations in the S%c%%lrﬁ% Bfetln%){S’e{rSs c%’ tors
could be payticulsedyattel B eldinisttal th&opandst) . Heldee dyitiotlespce ssiMORIT- tlafidi @ MORIAning of
these receptors have heen 25 shown to contribute to pathological manifestations of varioys diseases
(Vassalli, ng\pIgee: &(gdfé it #9 .{ﬂ§e il Xﬁﬁg}%tgéBﬁ?&'r{h‘sﬁ?g%%?g%é@#rg%ﬁ§r§ignaling
activity of @RiaRgesisaie dWnRisanaNH Xiaidul) i Eih thaciblityspbildage isutieion] eslonig chrdirect
new therapeutic approaches. Other aspects of the invention will be apparent from the following
examples. FEHHEHRYMRiA Wi ok e sRAIRISHTREEHe il GhE FSABWMRY IR imitE Examples

and the a?mwﬁwméitmi@as)eltahmcamh@ fAutegiiruibeprasadue pcdduidsWeed\brid
screen and two-hybrid 13-galactosidase expression test; (ii) induced expression, metabolic labeling

and immuriBpieRipieicloams-atdicharmdsHzationi Ay B fecesdasn anithdhe RresaptdXieRioand (v)

Northgyn af\diRearance andly38me(SEERISAIGR!HMPIAthe L39Mhed B-(FERIRISARIND Ricatior996)
and 4, below, with respect to MORT-1 and a MORT-1 5 binding proteln,%(%g. MACH), as well as the

newly isoldYe8 protbil& (5kb986126557) Grel £63Rly AbpRSaole @Min $MAE aaifitalions) 15¢ the
correspondingdsiating. RO UBRORI SR FRERIBANSAP AP ROSSIRISHOIIR Jithepresent

invention. T procedures are thus to be construed as the full disclosure of the same procedures
used for thedstiatbnirchetivagieg NEhdBautd heatiovafl fRusivinl st thdankeplayediby ga2m imention,

to as detaileﬂ e. ..inafhe ame or equivalent form in the cq-own -pepgding Israel Application Nos.
114 615, 15 S0 SUTE BE Tl D A S S o I e L ard B RO EEHS
15 these have been detailed by the present inventors in co-pending co-owned IL 117800, IL

119133 and Malinin et al., 1997.

Example: Cloning and Isolation of the RAP Protein which binds to the RIP

20  Protein

(i) Two-hybrid screen sequencing and preliminary analysis
Using the two-hybrid screen (see e.g. Fields and Song, 1989, WO/96/18641)

with RIP devoid of its death domain as the bait in a B-cell library, a clone of about 1.9 Kb
size was isolated and sequenced.

25 Primers from the 5’ end of this sequence were designed and prepared.
Employing PCR several cDNA libraries were screened. From both, a colon cDNA library
and a heart cDNA library a clone of about 0.3 kB was obtained and ligated to the about 1.9

kB clone obtained from the B-cell library.
The new clone of about 2.2 kB was sequenced (see Fig. 1) and its deduced

30  amino acid sequence determined (Fig. 2).
Analysis of the sequence shows that the RAP protein apparently does not have a
‘death domain’, it does not have a MORT MODULE, it does not have a protease domain



corresponding PCT application No. PCT/US96/10521. Further, as regards the NIK protein and its role
in activating NF-KB 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, 15 these have been detailed by
the present inventors in co-pending co-owned IL 1178@6, IL 119133 and Malinin et al., 1997. Example

 Cloning ad SRR AhURCBARRI AT LIS 1@ 1mEIRaoR R HEId WoHbtRagieen
sequencing and preliminary analysis Using the two-hybrid screen (see e.g. Fields and Song, 1989,
WO/96/186Hmainsth( s ahewsidnetets dedendmmairevhedbantanta Bplidatibraryand dboevefiadmout 1.9

Kb size wasdsqlated . 25 Pri : ' of thi ugnce .were designed and
prepared. E%ﬁg%‘?ﬁﬁ%&@@ﬁ% é& 'ib!ggzss‘%vﬂep:re %ierée{?e%l. r‘g;{r;a%%%ﬁ ,%é) Colon EONA %t‘)rary
and a heartleDiN#halcetntyrasgosiegf pdtbwags B KBndiag clbidinedevaddidjated RARecaboutiallyd okl clone

obtained from the B-cell lipbrary. The new clone of % F(?R S nced (see,Fi and its
deducéd 3%%?8%%%%3@3 r(1:12{e%t‘?§rtrﬁiltrgll’élg ﬁ}igE E g;t ﬁha ySIS 0 tﬁggs'g@jrgélé %%%vl\\//%‘[ at the RAP
protein apparentlyTtegasore} haypearsdhat Rddhiain'specifie RiBttiadiag vt thaOntdtdetsibitaiss not

have a prote domain 43 like those of th% ICE farréi(lg/d.it dges not have a hinﬁse domain, nor does it
have TRAFOHOMAME S8 SRSSU NALaRSSHhaiRg REBHEa Bt e ph s

patent-applica ions Bhd’ fﬁseé’\ll%l’rﬁlous
references pgisgreriatydildlinisigiatihg 199 e hselapgrict o ditdhe vaRiaRs gpaminsoptesenipecitiee

intracellular signaling pathways). Binding studjes revealed that RAP essentially only 5 binds to RIP,
RAD being TROHH HREFLEr) FAthty MESRSI RS Fode ACRPOTALIofSIE. Rabibats that
RAP igpa sprsaiitaiRénAaiing ioodignitmahiniaisstsiaifedscdd RUthirel Yervicagaiflsvagy, possibly via a

binding domain region which is nat present in other intracellular signaling proteins isolated to date. As

RAP appears to bBriglpetglen RV Riss wsroained fellaring danhbaid ssrasniRgR&nt role
in RIP's tomqwg@ﬂaﬂ&%ﬂia%a o ignadliammatignand taeellidemhicsiesyrriyaheathyraxs Briefly,

a clone of the RAP protein was obtained following two-hybrid screening of a human peripheral blood
lymphocytepratsinylsaid AR I rardesih glonrinesiosiaifbait”. The RIP sequence was available

from previous publications (e.g. Stanger et al., 1995) and as present in the GenBank

15  database under accession No. U 25994 which is the human RIP sequence (also present was
the mouse RIP sequence under accession No. U 25995). Using this sequence information
appropriate PCR-primers were designed by OLIGO4™ software and the DNA fragment
corresponding to the coding part of RIP, but without its C-terminal ‘death domain’ region
was obtained by PCR using as template cDNA from the total RNA Human Fibroblast Cell

20  library (using standard procedures). This coding part of RIP, devoid of RIP’s ‘death
domain’ region was then cloned into the pGBT-9 vector (Clontech) and used as a bait, as
noted above, in the two-hybrid screening procedure. In this two-hybrid screen a number of
clones were obtained all coding for proteins which are RIP-binding protein that interact with
RIP at a region in RIP outside of the ‘death domain’ (C-terminus region of RIP), this not

25  being present in the RIP ‘bait’. After further proceedings as described above, the cDNA
clone, the sequence of which is shown in Fig. 1, was obtained.

Analysis of the above sequences of the RAP clone and sequences in the ‘dbest’
database, Human Genome Database level 1 and GenBank database revealed that the RAP
sequence is a unique (novel) sequence as no known sequence showed any significant

30  homology to this RAP sequence.
Binding assay tests were performed to determine whether RAP can bind to any of the

other known intracellular signaling proteins. In these tests the proteins TRADD, MORT-1,



protein devoid of RIP's "death domain" region as "bait'. The RIP sequence was available from
previous publications (e.g. Stanger et al., 1995) and as present in the GenBank 15 database under
accession No. U 25994 which is the human RIP sequence (also present was the mouse RIP
sequence under accession No. U 25995). Using this sgquence information appropriate PCR-primers

were designed by OLIGOAT" software and.the DNA fragment corresponding to the coding part of
RIP, but withtBe itd CRe MM deseH A dRT %ﬁfc%‘(&&géooBi%‘?z'é’dﬁt?ﬁ’P@ﬁ‘ﬁ%Yﬁb Yswanfopnd cona

from the tqial RNA Wi fabloblash el (20ahhraf yndssipeosénRIRAIERCEddTRS) bt samynsrpart of

RIP, devoid of RIP's "death domain' region was then cloned into the pGBT-9 vector (Clontech) and
used as athaiTale VAR AN BEOtRIRACLE, d2MYBrity §¥d&ning procedure. In this two-hybrid screen a

number of cloneg jvsrenlirivedealiGadineriRE HatakRsMHDIGR A6s RIRPIRGIIE pootminy thatklateract with

RIP at a region in RIP outside of the "death domain' (C-terminus region of RIP), this not 25 being

preseft inwid RIB inaivenrspesifieoapractstne sy dsiurepertsats appesifip medptordmetiatereodequence
of which i%ﬁb%@g&%&g site WERRPAIREh AT She mv@ﬁme%&mﬂ@dwtc&@aﬁswd
ev

sequences in the ‘dbest’ database, Human Genome Database level 1 and GenBank database
revealed thzt tHasRsitP iseneaneeifis AuRienGRAD gadnichashdrdwh BedtiBRINNBVRd any

significant; 30 NOmAIRGY 0 IS BOR PEAVPRADBITARIR BGOSR ASH Red Mdlgisranine

whether RAP ¢an bind to an of the other known intracellular signaling proteins. In these tests the
proteins TRADBYMARIsh, arisqssthar (FpH Reqnace! walesie andl sompasisebitijitsesinenesRIaP.

Howeyer, it was f that RAP, was.incapable indi a f th rateins. - RAR id not
bind 18 anya(ﬁo?ﬁ(%?agfg%%?n?%ggttfo Slr)gtve%?s%l g.g@%mﬁ%,ggy% itn @Y%I#o?%]géga %q\]l/%ﬁrie’salts therefore
indicate thtODIUAEY RAREstctvpaisitlygintEECEDS withtif)) R ikipave gompenifiotifamreTRAF as such

it represents a specific. modulator/mediatar of RIP. The exact site aof interaction between RAP and RIP
5 yot 1 b oAb 1 LB P RPPACIS RS RETR SHLPRCATS HD A1 FOEAL Bk S by

other proteipsal¢iodyhde the ekt idictertiB8ORT-1, TRADD, FAS-R and possibly also Traf2 (see
Malinin et al., 1997). It also arises that (from sequencei analysis and comparison with sequences in to

various databasedaBABHSShIRRS IRAEHD U3V ASTIEARVE RN Yomain', a MORT MODULE, a
protegse domain i) RAPEde&DMpiflec WaRSE-e@MBNF MallihgainiRAEs is apparently not an

inhibitor of TNF-induced cell cytotoxicity;
(iii) RAP does not induce NF-«B on its own:
(iv) RAP does block NF-kB activation by TRADD, RIP and p55 TNF-R;
(v) RAP was also found to block JNK (Jun kinase) induction caused by RIP.

20 In view of the aforementioned RAP 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 is involved in modulation/mediation of
RIP’s activities intracellularly, these being its involvement in the inflammation and cell death

25  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, G1 and
the like) and RIP’s involvement in the cell survival pathway (NF-kB activation, possibly via
interaction with Traf2). The possible ways in which RAP may modulate/mediate RIP’s
activity are detailed hereinabove, for example the RAP-RIP interaction may lead to

30 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



domains. In line with this, preliminary biological activity analysis also revealed that RAP apparently
has the following characteristics : (i) RAP is not toxic to cells on its own when overexpressed; 15 (ii)
RAP does not protect cells from TNF killing and thus is apparently not an inhibitor of TNF-induced cell
cytotoxicity; (iii) RAP does not induce NF-KB on its owns (iv) RAP does block NF-KB activation by

TRADD, RIP and p55 TNF-R; ( P was also found to block JNK (Jun kinase) induction caused by
RIP. 20 in SRS BT A oo b hing BiotBl TS e
protein anddfienfentbid? bfoRilRatwicoeidiadnd tiatiRikelptREPNbbdiag prooens Whickdigéeekate

intracellular signaling path .In light of t b ' that RAP is invglved i
modulationfH¥di8f0 c'ﬁévg}éslﬁ’frl}ivl%e@% fggﬂfgﬁf ,%ﬁgsgeést&n%it%el \?I&?R)I’Zﬁe\rg%ngﬁeélilkfﬁg?‘?]mation

and cell degipeR@iRmatnuny (Mserendpitks imdisnts Atthe otheinmerbie srietactio pattithapihiartpeoteins
such as MORT-1, TRADD, p55-R, FAS-R and associated proteases such as MACH, Mch4, Gl and
the like) an8RIP's involvement in the cell survival pathway (NF-KB activation, possibly via interaction

with Traf2). The possible gayseimabiahliR ABsersydnafulatemediateviiPie aspratiatie Betaitnd

hereinabove, for example the RAP-RIP interaction may lead to 30, enhancement of ejther the cell

death or cetkiladival heiafaiiatothe nia9e St thESHRMMIn Vet ferrife Jamefeh st trvival
pathways, tp;i?aﬁwﬂa@%mﬁeﬁﬂdehipi&m SRt bainedenpanay sodhencelpiive Artividps efother

members of these two opposing 45 intracellular pathways. RAP may also act as a docking protein to
provide for the dygrsigan withowtunsie SKREPMABIRERMes and other RIP- or RAP- binding proteins,

which ggregate may _thwhgwﬁ_c_ttf‘@p eiekiththeadirgstion b cadedeath Qélﬁfé&ﬁb't'iVi\ﬁﬂh_{orsﬁé@f%bOth)
depending on the relative activities/amounts of the other members of these pathways in the 5 cell.
Having novefubigditesatstbereoils ihvahtorunderitans dhptréciateapabjeied Jurtbrilmdifigasiens. thBhithe
e R SRR S, S
While this ifivibowong himsgeeenalddscpbacjlecofi tlectivemtiioh apédifiduding such departures from the
present disclosure as come within known or customary practice within the art to which the
15 invention pertains and as may be applied to the essential features hereinbefore set forth as
follows in the scope of the appended claims.

All references cited herein, including journal articles or abstracts, published or
corresponding U.S. or foreign patent applications, issued U.S. or foreign patents, or any
other references, are entirely incorporated by reference herein, including all data, tables,

20 figures, and text presented in the cited references. Additionally, the entire contents of the
references cited within the references cited herein are also entirely 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.

25 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

30 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



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 oMAd8H&ition and including such departures from the present disclosure as come within
known or customary practice within the art to which thg; 15 invention pertains and as may be applied to
the essential fe (?snh%rem% [gr? %eet forth af follow |n th scog*e of the a pend d claims. All
referenced €it&4 MM, indiy ing journa e yo(r)ra SIS s é‘r‘neB’S?e ?ngggﬂﬂﬂ?g'if% or
foreign pamtxmﬂpmaﬂMysthm&euuxﬁsmr ifoligigropdientaciingsyndddiie frosatedieeiiily
incorporated hy referen éudl all data, tables, 20Q figures, and text presented in the cited
reference§°ﬂl§’dﬁ‘ﬁ{)‘ﬂﬁl}§’/’ ?8 ﬁfe o0 phorduare kil ithin the references cited herein
are also entirely mcorporated 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. 25 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 3o 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 WO 98/41624 46 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. 47 REFERENCES Alnemri, E.S. et al. (1995) J. Biol. Chem. 270:4312-4317. Barinaga, M.
(1993) Science 262:1512-1514. Beg, A.A. and Baltimore, D. Science 274:782-784.
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(i) RAP is not toxic to cells on its own when overexpressed; 20 (ii) RAP does not protect cells from TNF
killing and thus is not an inhibitor of TNF- induced cytotoxicity; (iii) RAP does not induce NF-kB on its
own; (iv) RAP blocks NF-kB activation by TRADD, RIP and TNF-R; and/or (v) RAP blocks Jun Kinas
(INK) induction caused by RIP. 25 3. The DNA sequence of claim 1 or 2 which is capable of
hybridisation to the DNA sequence shown in Figure 1 under moderately stringent conditions. 4. A
vector comprising the DNA sequence according to argione of claims 1 to 3. 30 5. The vector
according to claim 4, capable of being expressed in a eukaryotic or prokaryotic host cell. 6. The vector
according toctil ims4 or 5 which is a recombinant animal virus vector 35 carrying a DNA sequence
encoding a face protein (ligand) that is capable of binding 52 to a specific cell surface receptor
on the surface of the cell to be transfected with said vector and a second DNA sequence comprising

the DNA sequencex0pflAigelyRbRce dnchify eF iyIAsEAIaNEiarE ake ﬁcw)ﬂﬁrsirhWﬁFF%Mé%@d

receptor is specific our cells, HIV-infected cells or other diseased cells. 8. A transformed

cukaryoic ARl SR VA RIS tre Vac SO AERBIIRG EPAMRso Y R B0 o, A
method for prodedimng, a3i0lypeetidesttavipgding Hetistgpef an RIP-associated protein (RAP) comprising
growing the transfagmiec g I5RCAREH adelGIAH i 4PLeRRBLPBIGIIAD R o dBbRBrasSion of

said polypeptide effecting post-translational modificationsS as necessary for obtaining of said
polypeptide HRINNANAG 88/ 286085 BYRNS pEGoE SRIYIND 2/ pB10PEDHERMAVS €a8RYAEId

sequence emppalabranythe DNA sequence of any one of claims 1 to 3 or obtainable by the method of
claim 9,20 11. The,Bolypeplde ASINth IR LIRTE dith PSR IS AR eI sequence is a. peptide.
(c) isolating positive transformed cells; and
(d) extracting from the positive transformed cells of step (c) the said second hybrid
vector to obtain said DNA sequence encoding a polypeptide which binds to said RIP;
wherein said polypeptide does not have a death domain, a MORT MODULE, a

15 protease domain, a kinase domain/motif nor a TRAF domain.

2. The DNA sequence of claim 1, wherein the activity of an RAP is characterised in
that

(i) RAP is not toxic to cells on its own when overexpressed;

20 (i) RAP does not protect cells from TNF killing and thus is not an inhibitor of TNF-

induced cytotoxicity;

(i) RAP does not induce NF-B on its own;

(iv) RAP blocks NF-B activation by TRADD, RIP and TNF-R; and/or

(v) RAP blocks Jun Kinas (JNK) induction caused by RIP.

25
3. The DNA sequence of claim 1 or 2 which is capable of hybridisation to the DNA
sequence shown in Figure 1 under moderately stringent conditions.
4, A vector comprising the DNA sequence according to any one of claims 1 to 3.
30
5. The vector according to claim 4, capable of being expressed in a eukaryotic or

prokaryotic host cell.

6. The vector according to claim 4 or 5 which is a recombinant animal virus vector

35 carrying a DNA sequence encoding a viral surface protein (ligand) that is capable of binding



12. An antibody specific for the polypeptide according to claim 10 or 11. 25 13. An in vitro method for
the modulation or mediation of the RIP modulated/mediated intracellular effects on the inflammation,
cell death or cell survival pathways in which RIP is involved directly or indirectly, via other
modulators/mediators of these pathways, comprising treating said cells with one or more polypeptides
according to claim 10 or 11, capable of binding to RIP and modulating or mediating said intracellular
activity of RIP, wherein said 30 treating of said cells c®nprises introducing into said cells said one or
more polypeptides in a form suitable for intracellular introduction thereof, or introducing into said cells

a DNA seqygneq aceRriag QRasoRe QIR e 8 3586 WIS 909" RARPRIRARIERIN the

form of a suitable vector carrying said sequence, said vector being capable of effecting the insertion of
said sequent8RIFEdia TR %%m@éi&%a@%ﬂaéhg RRYEsg4ENRe $5XAM deMs?53 14. The in

vitro method according to claim 13, wherein said treating of said cells is by transfection of said cells

with theyvectpr accayding. 9. plaim ffid Yo AR WIS MELROY 0" pduialing BlE mpckiatedimerated
effect on cells comprising treating said cells with the antibody according to clal , said treating
being by appifeatioeeds diVitalseiedaais stioheotitanneg sall§ antibody, wherein, when the RAP
protein or portion thereof of said cells are exposed on the extracellular surface, said 10 composition is

formulated fQr extracellulgr application, and when said RAP prgtein oy .protejn thereof is intracellular
said compostion i< IR fosRRHELTaP BB Ok TR URIO R LEROR o3 R Etne
RIP modulatenyroeeleitediaféettoin.cells comprising treating said cells with an oligonucleotide
sequenege encoding an antisense 15 sequence for at least part of the DNA sequence according to any
one of claims 1 to 3, said oligonucleotide sequence being capable of blocking the exFression of the

RAP protein®17. ARiSig oth BEPA e PRIYPERFe sh ARG ethes 2T YRy G e Gl esRRRIRIG e is
introduced teasthcdlaRjacthepristigrgpbwlagntie waestimsaldhestaslissacioediog ob Stin28 virdesr

encodes said GURAINCIERNS a8 SpEC AeA0dn iF e il e mac Ut BUE effton e

comprising applying the ribozyme procedure in which a ve oding a ribozyme sequence capable
of interactingneslficatiearuasr 1ara9Ra5L iRfePRiaiBiRSCRSiFg ithe PUPPPERt A dee/rling $6idISMAresssd 11, is
15  polypeptide.

10. A polypeptide having the amino acid sequence encoded by the DNA sequence of

any one of claims 1 to 3 or obtainable by the method of claim 9.

20 11, The polypeptide according to claim 10, wherein the amino acid sequence is a

peptide.
12. An antibody specific for the polypeptide according to claim 10 or 11.

25 13. An in vitro method for the modulation or mediation of the RIP modulated/mediated
intracellular effects on the inflammation, cell death or cell survival pathways in which RIP is
involved directly or indirectly, via other modulators/mediators of these pathways, comprising
treating said cells with one or more polypeptides according to claim 10 or 11, capable of
binding to RIP and modulating or mediating said intracellular activity of RIP, wherein said

30 treating of said cells comprises introducing into said cells said one or more polypeptides in
a form suitable for intracellular introduction thereof, or introducing into said cells a DNA
sequence according to any one of claims 1 to 3 encoding said one or more polypeptides in
the form of a suitable vector carrying said sequence, said vector being capable of effecting
the insertion of said sequence into said cells in a way that said sequence is expressed in

35 said cells.



25 introduced into said cells in a form that permits expression of said ribozyme sequence in said cells,
and wherein, when said ribozyme sequence is expressed in said cells, it interacts with said cellular
MRNA sequence and cleaves said mMRNA sequence resulting in the inhibition of expression of said
polypeptide in said cells. 30 19. A method for isolating and identifying polypeptide according to claim
10 or 11 capable of binding directly to RIP comprising applying the yeast two-hybrid procedure in
which a sequence encoding RIP devoid of its death doimain is carried by one hybrid vector and
sequence from a cDNA or genomic DNA library is carried by the second hybrid vector, the vectors
then being used to transform yeast host cells and the positive transformed cells 35 being isolated,
followed by extraction of the said second hybrid vector to obtain a sequence 54 encoding a protein

which binds said FEP7 28 ameihog G eRetibg & AdaLdingsretesakk iratingLhraiheelfid Blated
by RIP 5 ditestifeationddfectly esi whictheedotter HredndidytiortiaifNE-kB and JNK comprising treating
said cells with one or more polypeptides according to claim 10 or 11 capable of binding to RIP,
wherein said treating of cells comprises introducing into said cells said one or more polypeptides in a

form suitabléor inffacéluldrntrostiesoriahemnastulgtingtrdtiBcimpiiategimasdiated RictRuetrls
according tQ:gmy ey saargSdideSISNEaRG sRi8 Iy sRARY i&mwgotgé&ﬁtiaéhﬁgf@@m@w

suitable vector ald S nce, said vector elnrg capable of ffec%l the i ert|

sequence ift8™s sf&%[e& g aW ull% (iogré%)s é’&u‘é%% gxﬁgpcilsaera 8?%'“21 ?macg tical
compositiorpwhelprlsrngomgrDmlArseﬁlsuérﬂmcbfcaHg eree efmlagdsah ﬂ&‘etceﬁrahellvlartcauo‘iacl@lmaﬁdor 7,
the pojypeptigs b SRR éofewn%afé@ ?6}“BQQé(c‘éfl&l'ér‘f%ﬂ&rca%rﬁ"'%GUWﬁQﬁ'd&a%ﬂW%ﬂbﬁﬂ%ﬁense

sequence to at least part of said DNA sequence or a vector encoding a ribozyme ca
interacting VRARISIA HPERAA 'éﬂ&%%?ﬁ&%&aﬁo‘ﬁﬁé?ﬂﬂ@%ﬁéﬁ%wafﬁpgﬁfﬁv ﬁT&ﬂR}'&%E%’ﬂrtable

carrier.
16. An in vitro method for modulating the RIP modulated/mediated effect on cells
comprising treating said cells with an oligonucleotide sequence encoding an antisense
15 sequence for at least part of the DNA sequence according to any one of claims 1 to 3, said

oligonucleotide sequence being capable of blocking the expression of the RAP protein.

17. An in vitro method according to claim 16, wherein said oligonucleotide sequence is
introduced to said cells via the vector of claim 6, wherein said second sequence of said

20  virus encodes said oligonucleotide sequence.

18. An in vitro method for modulating the RIP effect on cells comprising applying the
ribozyme procedure in which a vector encoding a ribozyme sequence capable of interacting
with a cellular mRNA sequence encoding the polypeptide according to claim 10 or 11, is
25 introduced into said cells in a form that permits expression of said ribozyme sequence in
said cells, and wherein, when said ribozyme sequence is expressed in said cells, it interacts
with said cellular mRNA sequence and cleaves said mRNA sequence resulting in the

inhibition of expression of said polypeptide in said cells.

30 19. A method for isolating and identifying polypeptide according to claim 10 or 11
capable of binding directly to RIP comprising applying the yeast two-hybrid procedure in
which a sequence encoding RIP devoid of its death domain is carried by one hybrid vector
and sequence from a cDNA or genomic DNA library is carried by the second hybrid vector,
the vectors then being used to transform yeast host cells and the positive transformed cells

35  being isolated, followed by extraction of the said second hybrid vector to obtain a sequence
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54

encoding a protein which binds to said RIP.

20. An in vifro method of modulating processes that are mediated/modulated by RIP
directly or indirectly and which include the inhibition of NF-.B and JNK comprising treating
said cells with one or more polypeptides according to claim 10 or 11 capable of binding to
RIP, wherein said treating of cells comprises introducing into said cells said one or more
polypeptides in a form suitable for intracellular introduction thereof, or introducing into said
cells a DNA sequence according to any one of claims 1 to 3 encoding said one or more
polypeptides in the form of a suitable vector carrying said sequence, said vector being
capable of effecting the insertion of said sequence into said cells in a way that said

sequence is expressed in said cells.

21. A pharmaceutical composition comprising the DNA sequence of any one of claims 1
to 3, the vector of claim 6 or 7, the polypeptide of claim 10 or 11, the antibody of claim 12,
an oligonucleotide encoding an anti-sense sequence to at least part of said DNA sequence
or a vector encoding a ribozyme capable of interacting with an mRNA encoding said

polypeptide an optionally a pharmaceutically acceptable carrier.





