25 FEB 2005 | MODULATORS OF | NTRACELLULAR | NFLAMVATI ON, CELL DEATH AND
CELL SURVI VAL PATHWAYS Field of the Invention The present invention is
generally in the field of nodulators of intracellular cell ded FEangyscell
survival pathways nedi ated by, anongst others, the receptors of the

TNF/ NGF superfami |y of receptors and théir associated intracellul ar adaptor
proteins, and Cca¥HSELATORS IESENERAYIHI. UMSRANHIetMMAJION, the present
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survi val ¢ tjo pat hways, and hence, which is a nodul at or of
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receptors of the TNF am ly. what mechani sns TRAF2 acts and how its
responsi vpatessyst 0 t he dlfferent receptors to which it binds is
coordinated, is not known. TRAF2 is a nenber of a recently described famly
of protelns called TRAF that includes several proteins identified as, for
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superfamily is defined by structural homology between the extracellular domains of its

members (Bazan, 1993; Beutler and van Huffel, 1994; Smith et al., 1994). Except for two
receptors, the p5S TNF receptor and Fas/APO1, the various members of this receptor
family do not exhibit clear similarity of structure in their intracellular domains.
Nevertheless, there is much similarity of function between the receptors, indicating that
they share common signaling pathways. One example for this similarity is the ability of
several receptors of the TNF/NGF family to activate the transcription factor NF-xB. This
common ability was ascribed to a capability of a cytoplasmic protein that activates NF-«B,
TNF’ Receptor Associated Factor 2 (TRAF2) to bind to the structurally-dissimilar
intracellular domains of several of the receptors of the TNF/NGF family. By what
mechanisms TRAF2 acts and how its responsiveness to the different receptors to which it
binds is coordinated, is not known.

TRAFZ is a member of a recently described family of proteins called TRAF that
includes several proteins identified as, for example, TRAF1, TRAF2 (Rothe, M., Wong,
s.c., Henzel, W.J. and Goeddel, D (1994) Cell 78:681-692; PCT published application
WO 95/33051), TRAF3 {(Cheng, G. et al. (1995)), and TRAF6 (see Cao et al., 1996a).



2 Al proteins belonging to the TRAF fam |y share high degree of am no
acid identity in their Ctermnal domains, while their N-term nal domains
may be unrelated. As shown in a schematic illustration of TRAFZFEGFIE 1),
the nol ecule contains a ring finger notif and two TFIII1A-1ike zinc finger
motifs at its Cternminal area. The C-tefnminal half of the nolecule
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identified as a factor that is constitutively present in B cells at the
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transcription factors that turn-on the NF-kB gene. The effects of NF-xkB are highly
pleiotropic. Most of these numerous effects share the common features of being quickly
induced in response to an extracellular stimulus. The majority of the NF-kB-activating
agents are inducers of immune defense, including components of viruses and bacteria,
cytokines that reguléte immune response, UV light and others. Accordingly, many of the
genes regulated by NF-xB contribute to immune defense (see Blank et al., 1992; Grilli et
al., 1993; Baeuerle and Henkel, 1994, for reviews).
One major feature of NF-kB-regulation is that this factor can exist in a cytoplasmic
non-DNA binding form which can be induced to translocate to the nucleus, bind DNA and
activate transcription. This dual form of the NF-«B proteins is regulated by I-«B - a family
of proteins that contain repeats of a domain that has initially been discerned in the

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

NF-«xB dimer occurs in association with an [-kB molecule which imposes on it



2 5 FEB 2005 3 cytoplasm c location and prevents its interaction with the
NF- KB- bi ndi ng DNA sequence and activation of transcription. The

di ssociation of 1-KB fromthe NFxB diner constitutes the cri ic% tep of
its activation by many of its inducing agents (D Donato et al .2%1 ?0_95
Know edge of the nmechanisns that are in¥olved in this regulation is still

i ted  FRGHEE 1odliSPahd!eviild 1t EdBdRISLAR M Ir KB b AN heh cel |

specificity erns o ponsi veness to the various nddci ng
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pr ot ei n) e pb5 receptor responds just as effectively to soluble TNF
mol ecul esto théwaliduselF-aB-indiRff)agedibés dendrrramal | ul ar domai ns of the two
receptors are structurally wunrelated and bind different cytoplasmc¢
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only in spiandesibkde eOalherds) aliehaifgreceptpr espomty fréferenpally- R e dell-ghuddevel s,
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(Rensing-Ehl et al., 1995), are also capable of inducing activation of

NF- KB. Thenrglated ang pind| diffesenspytaplasmicsprotsitse Mevsrtheless, ef tpgetrnanigoiNbe riects
activation ares nost of t ffe of .the TNE re tors despite the
fact thatf Tﬁﬂdggwng ﬂwrwﬁﬁﬁe&r o JF@F@P?/ tftﬁdni[%ﬂ? SR b Bt "N ke
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nature of the kinase that phosphorylates I-KB, and its mechanismo
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p55-R (Vandenabeele et al., 1995). Apart from the TNF receptors, various other
receptors of the TNE/NGF receptor family: CD30 (McDonald et al., 1995), CD40
(Berberich et al., 1994; Lalmanach-Girard et al., 1993), the lymphotoxin beta receptor
and, in a few types of cells, Fas/APO1 (Rensing-Ehl et al., 1995), are also capable of
inducing activation 6f NF-xB. The IL-1 type I receptor, also effectively triggering NF-xB
activation, shares most of the effects of the TNF receptors despite the fact that it has no
structural similarty to them.

The activation of NF-xB upon triggering of these various receptors results from
induced phosphorylation of its associated I-«B molecules. This phosphorylation tags [-xB
to degradation, which most likely occurs in the proteasome. The nature of the kinase that
phosphorylates I-xB, and its mechanism of activation upon receptor triggering is still
unknown. However, in the recent two years some knowledge has been gained as to the

identity of three receptor-associated proteins that appear to take part in initiation of the



identity of three receptor-associated proteins that appear to take part in
initiation of the 2 5 FEB 2005 4 phosphoryl ation (see diagrammtic
illustration in Figures 2a and 6). A protein called TRAF2, x5 ficBI 0
cloned by D. Goeddel and his coll eagues (Rothe et al., 1994), seens to
play a central role in NF-KB -activatioh by the various receptors of the

TNF/ NG f giishNorylatibye (ReOdi@irimmahit Glluswhgen éx Pigeseeth ahd 16) gl bevtehscatiah by
itself trigger rKIF- KB activation, binds to activated p75 TNF-R (Rot he et
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These associ ations apparently allow the p55 TNF receptor ,and Fas/ APOL to
trigger NEARD asee Reldinost al HA9Skwand|1996) dgwihepsecgpioranterapting progeym,. called
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protei n-ki nase called 1 RAK EJCr oston et at., 1995). By what mechani sm TRAF2
acts i s nosoditedmwithSell eymitoxgityopdusion ¢celbdeath)) s abilitatto infieragt WELTIBNER have
been identified (Rothe et al., 1994; Rothe et al., .19{?{5%. However 3 t he
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of NF-xB activation by the IL-1 receptor occurs independently of TRAF2 and may
involve a recently-cloned IL-1 receptor-associated protein-kinase called IRAK (Croston et
al., 1995).
By what mechanism TRAF2 acts is not clear. Several cytoplasmic molecules that
bind to TRAF?2 have been identified (Rothe et al., 1994; Rothe et al., 1995b). However,
the information on fhese molecules does not provide any clue as to the way by which
TRAF2, which by itself does not possess any enzymatic activity, triggers the
phosphorylation of I-kB. There is also no information yet of mechanisms that dictate
cell-specific pattern of activation of TRAF2 by different receptors, such as observed for
the induction of NF-kB by the two TNF receptors.
In addition to the above mentioned, of the various TRAF proteins, it should also
be noted that TRAF2 binds to the p55 (CD120a) and p75 (CD120b) TNF receptors, as
well as to several other receptors of the TNF/NGF receptor family, either directly or

indirectly via other adaptor proteins as noted above, for example with reference to the



well as to several other receptors of the TNF/ NG- receptor famly, either
directly or indirectly via other adaptor proteins as noted above, for
exanple with reference to the 2 5 FEB 2005 5 FAS/ APO rece ®riEBafitk t he
adaptor proteins MORT-1, TRADD and RIP. As such, TR4F2 is crucial for the
activation of NF-KB (see al so Wallach, £996). However, TRAF3 actually
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excess TNF can be deleterious and as such TINF is known to play a major pathogenic role
in a number of diseases such as septic shock, anorexia, rheumatic diseases, inflammation
and graft-vs-host reactions. In such cases TNF-induced cell killing is not desirable. The
FAS/APOI1 ligand, for example, also has desirable and deleterious effects. This
FAS/APO1 ligand induces via its receptor the killing of autoreactive T cells during
maturation of T cells, i.e. the killing of T cells which recognize self-antigens, during their
development and thereby preventing autoimmune diseases. Further, various malignant
cells and HIV-infected cells carry the FAS/APO]1 receptor on their surface and can thus
be destroyed by activation of this receptor by its ligand or by antibodies specific thereto,
and thereby activation of cell death (apoptosis) intracellular pathways mediated by this
recep-tor. However, the FAS/APO] receptor may mediate deleterious effects, for example,

uncontrolled killing of tissue which is observed in certain diseases such as acute hepatitis

that is accompanied by the destruction of liver cells.



uncontrolled killing of tissue which is observed in certain diseases such
as acute hepatitis that is acconpanied by the destruction of liver cells.
25 FEB 2005 6 In view of the above, nanely, that receptors of2 % REBTBHB/ NGF
famly can induce cell death pathways on the one hand and can induce cell
survival pathways (via NF-KB inducti on? on the other hand, there
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these caspases. In this respect it has been reported ﬁﬁsge_e re\/_i(ﬁlw in f mann
et al., 19BAF2 andas dithesheingslied in the phgsriqnddionggadions SAemEi iR PHHERY! of

t hese cas&is that. is also present in a nunber of adaptor proteins such
as, for e ﬁ)ﬁé‘fm@\?% (which interacts with RIP, TRADD and thereby with

MORT- 1/ FADD,  t ¢ 2 BRRed NFnfinBddof &spABOhkve 2beRAUABEAY isolated by a number of

researchers (including the present inventors (see co-pending, co-owned Israel Patent
Application No. IL 120759)), which interact with the above noted adaptor proteins (e.g.
MORT-1/FADD) or with complexes between the adaptor proteins and the various
receptors of the TNF/NGF receptor family and which effect the proteolytic reactions
leading to apoptotic cell death. Thus, direct modulation of these caspases would be
desired in the situations noted above when it is desired to inhibit or enhance cell death, for
example, when it is desired to inhibit cell death it would be desirable to inhibit the activity
of these caspases. In this respect it has been reported (see review in Hofmann et al., 1997)
that there exists a region called a prodomain in many of these caspases that is also present
in a number of adaptor proteins such as, for example, RAIDD (which interacts with RIP,
TRADD and thereby with MORT-1/FADD, the p55-TNF-R and FAS/APO1), an adaptor
protein of the cell death pathway; and c-IAP1, ¢-IAP2, two proteins which appear to be
inhibitors of apoptosis and which themselves interact with TRAF2, and thereby may be

inhibitors of caspases or may otherwise stimulate TRAF2 involvement in the cell survival



protein of the cell death pathway; and c-1APl, c-1AP2, two proteins which
appear to be inhibitors of apoptosis and which thenselves interact with
TRAF2, and thereby may be inhibitors of caspases or may ot h@bwFER 2005
stinmul ate TRAF2 involvenment in the cell_survival 2 5 F E B 2005 7 pat hway
resulting in induction of NF-KB activation. As such this prodomain has also
been despamasesasnCaRbidaion of ¥ pdd ectivatipui Anhaeh thivpidamaindus alsebaemn et -
al., 1997)..Thi p in (CARD) therefore. repr t s anot et for
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Yang and opls)?r'glf/le(r, 19@%13&03%%?%& ?aﬁn?tl y of protelns, cgl I edl the BCL2

protein fagidlivg pahwalid fhodidied pithtell death BGhétioni ts honol og BCL- X i ncl udi ng
the two fornms thereof being BCL-XL and the alternpatjvely spliced BCL-XS,
MCL1, Al, BAK, Meimvepagentlpiixre hapbeaodaseried (see Reviw oy Yaggend fharsmeyer,

Caenor habditis el egans, (C el egan E rotei near indX
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function gbpsi RhiRindoIGPBRIIAN Hcluling! e PR ESinsadiaieds bedBOPCDSS ahdidheced by
various intracellular ~ signaling pathways (see Yang and Korsneyer, 1996).

BCL2 and BGnaivelyr slie¢ds BCLaKpaMéittl, yAL nBAKe B AR BAGeBAXndbdH U VYL ei ns

| lized_t it dri a, wel th i thicul d

the- per | NELORk HERDR Lo REAES elegfin{fe UeReCED pPorr A RhIHTE: o gna

anchor Se@\"ﬁ@?ee r.ro?ﬁ?r%qpﬁ%bdegn B&fegje@rﬂ%‘?tﬂdﬁ, gd KD Sers-h oaddE€EROS funkfido t he
chondrial e

outer mto rane and the other, above noted, intracellular
menbr anesto (@At apsIedigdon o bhtedt aagans apogitosic éhduskdirbymeartmuanietacetielaiBCL2

and BCL-XL proteins are exposed to the cytosal ere t o i nteract

wi th var i ggraliog eathwayst (see &fang) and Keswmayeis . 1996 g&k@ ﬂ@%ﬁﬁ%@% and
CED-9 protect cel.ls h not yet been, full. | beidat ]t s that
Chel 1 of GEarerD duacelier s BATLPRH [EpHRHaR fifospPlind, 2o WRERLC | 12

vari ous CgaRafesdeniedc 30RYRim, M8 th@perifi@eat kil fhe] €z Erermhifils bi Kese
proteases of the 1CE CED-3 fam ly including CPP32/ Yama, | CE-LAP3 (M:h3),

| CH 1 andprotdies kaving a sigagltancigEBequenae réspantble domiarestiap @aad ARSTHRNIBIPhr  of

the C. el egans,death ef.fector. proteases D3 and D-4, d. '
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of inhibition of apoptosis by BCL2, BCL-XL, CED-9 and E1B-19k, is not

cl ear, itBCE-¥ppeaotens hye expstedaarthotytobe WiGE: GER-@npnterachsdd VARPEhoHEe t he
deat h

intracellular proteins.

How BCL2, BCL-X;, E1B-19k and CED-9 protect cells has not yet been fully
elucidated, but it appears that their effect is apparently upstream of the cell death effectors
being the various caspases noted above, such as, for example ICE and ICE-like proteases
of the ICE/CED-3 family including CPP32/Yama, ICE-LAP3 (Mch3), ICH-1 and others.
In fact, CED-9 was found to be a specific inhibitor of the C.elegans death effector
prote;ses CED-3 and CED-4, and BCL2 is apparently an inhibitor of ICH-1 (also called
NEDD?2), in particular, the ICH-1;, form which promotes cell death. Thus, while the
precise mechanism of inhibition of apoptosis by BCL2, BCL-Xy, CED-9 and E1B-19k, 1s
not clear, it is apparently upstream of the ICE-CED-3 proteases which are the death
effectors (see review of Yang and Korsmeyer, 1996, as well as Chinnaiyan et al., 1996).

As regards the other BCL2 family members noted above, BAX is a cell death
promoter. BAX binds to itself and in the form of such BAX homodimers it promotes

apoptosis. BAX also binds to BCL2 and BCL-X, and such heterodimers are associated



effectors (see review of Yang and Korsneyer, 1996, as well as Chinnaiyan et
al., 1996). As regards the other BCL2 fam |y nenbers noted abg%g_, Bgﬁ@is a
cell death pronmoter. BAX binds to itself and in the form of i3

honmodi mers it pronotes apoptosis. BAX glso binds to BCL2 and BCL- XL and

such heterodiners are associated 2 b FEB 3805 8, Wt RKCLZIE @—BOt ef\ctjve
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BAX/ BCL- Xncrehsstl exet cieathr See révisveby Yangvindi Rersmeyeri faf@adn s fesdrt & B1°

deat h- pronoti ng, B honpdi . ile K - c
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m toc honddii'k&Ey QUSRI aNeBAKPADL - ROWR¥AIdimdrS lackPiharabllity Yo geoteit dbeld a
menbr ane anchor sequence and as such is not a nenbrane-bound_ protein (see

revi ew byfdangoposis KdABrppears tdl &9 &)ore Aot hempaitive ighibinsfer BAFHUAENSI0 t he
BCL2 fam ]y is BAG._ (see Yang and Kors L, 1 Leh i+ive
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apparently devoid of a membrane anchor sequence and as such is not a membrane-bound

protein (see review by Yang and Korsmeyer, 1996).

Another of the above members of the BCL2 family is BAG] (see Yang and
Korsmeyer, 1996) which is a positive modulator of BCL2 activity leading to enhanced
BCL2 protective activity against apoptosis and even providing for BCL2Z protective
activity against apoptosis in cells induced to undergo apoptosis by signals not usually
suppEessed by BCL2.

It should also be noted that the above mentioned alternatively spliced form of
BCL-Xy, namely the BCL-Xs protein is also an antagonist of BCL-X; and BCL?2 activity,
and blocks their protective activity against apoptosis (see also review of Yang and
Korsmeyer, 1996).

In view of the above mentioned it appears that the BCL2 family of proteins play a
role in regulating cell death or cell survival pathways intracellularly and a shift in the

balance from proteins of this family that actively block apoptosis to those that promote



and bl ocks their protective activity agai nst apoptosis (see al so revi ew of
Yang and Korsneyer, 1996). In view of the above nentioned it appears that
the BCL2 fami |y of proteins play a role in regulating cell deathroy /psl |
survival pathways intracellularly and a shift in the balance from proteins
of this famly that actively bl ock apopfosis to those that pronote 2 5 FEB
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present invention to provide novel proteins, includi'ng isoforns, analogs,
f r agnent swonldder desahbly es intchasett aativighoBEL2aPEDI 6. arfd etbaumamberg of Hus

intracel lular signaling pathways | eading to inflammtion, .cel)l death. or
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n NF- KB activation. novel "proteins of the invention would therefore
possi bly be di et asmadiicatoBrise Qresems paseticacts Wirbyidé aeltl pobesnd) ipdedingy)
and/or NF-KB activation via kinase activity (cell survjval pﬁ%ﬁhmg) h
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dul at f } . | ul i i cal i Vit ; - oth
a1 S8 SO MBI U, st
(e.g. FASEARGHhioRBeingNosBolyPvia tHNBrddomblar ICARD) MPRhe kiaridisAtIdpadel Br IRAF2,
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or i ndi r ekinasend@nang oHthe watitusriemder isvafed meNB@EBadtiveliony Soth ppval #reteins t he
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Likewise, the novel proteins of the invention are possibly indirect modulators of the
intracellular biological activity of a variety of other proteins involved in the inflammation,
cell death or survival pathways (e.g. FAS/APO1, p55 TNF-R, p75 TNF-R, IL-1-R,
MORT-1, TRADD, RIP, TRAF2, NIK, and others). Likewise, this modulation may also
possibly be by direct or indirect interaction with members of the BCL2 family of proteins,
the novel proteins of the present invention may be able to modulate the activity of BCL2
or other proteins of this family and in this sense the novel proteins of the invention may be
indirect modulators of the various caspases, which, in turn, are modulated by members of
the BCL2 family of proteins.

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

isoforms, analogs, fragments and derivatives thereof, which may be used to inhibit the

inflammation, cell death or survival signaling processes, when desired.



the BCL2 fam |y of proteins. Another object of the invention is to provide
antagoni sts (e.g. antibodies, peptides, organic conpounds, or even sone

i sofornms) to the above novel proteins, including isofornms, an@O§EB 2005
fragnents and derivatives thereof, which nay be used to inhibit the

i nflammation, cell death or survival sié&haling processes, when desired. 2 5
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extracts Qhed dapsdornmed cell lines. Furthernore, these antibodies nmay be
used for diagnostic purposes, e.g. for identifying possible disorders

rel ated to abn®fomedvef, Ui i & ohjentgobfhecpriehant dnvestiom de yIspraln aba@-mentioged | y by
caspases, kipases, proteins belonging to the. BCL2 fam |y, or.T tei ns
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ki nases, or_ nenmbers of the BCL2 faﬂl,ly of proteins. A further object of the
i nvent i onsych ag gelthediactseorsrastaapeaell 485 conposi tions  conprising the above
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or identifying possible disorders related to abnormal functioning of cellular effects mediated
directly by caspases, kinases, proteins belonging to the BCL2 family, or TRAF proteins or
mediated by the p55 TNF receptor, FAS/APO]1 receptor, or other related receptors and
their associated cellular proteins (e.g. RAIDD, MORT-1, TRADD, RIP), which act
directly or indirectly to modulate/mediate intracellular processes via interaction with
TRAF proteins, caspases, kinases, or members of the BCL2 family of proteins.
A further object of the invention is to provide pharmaceutical compositions
comprising the above novel proteins, isoforms, or analogs, fragments or derivatives

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

other antagonists.

Summary of the Inveation

In accordance with the present invention, a new protein designated B1, (originally
designated CBX for ‘c-IAP-binding kinase’, due to its having some homology with c-IAP,

see Example 1 below, but, hereinafter will be called ‘B1"), has been isolated which has a



ot her antagoni sts. Sunmary of the Invention In accordance with the present

“invention, a new protein designated B 1, (originally desianated Cl3K for
' c- | AP- bi ndi n- kinase', due to its having sone honology with ¢5 AR 2% P O
see Example | below, but, hereinafter wjll be called 'Bl'), has been

i solated which has a 2 5 FEB 2005 pr odc_)rrlai n (CARD) r.egion, ﬂagki nase, domain
and an i npredmedinafGARBYregiohet Winess danain agARD BHITRIAESTESAB RSFHED B hence

i s possiblLy_involved in . the nodul ation.of _i.nfl. i on, h_and
cel | surviORD pndckaasss dguaigsy 53?4 gancﬁe}seipﬂs%tg}’ ol\av%d ?‘2 t%{?%&duga)‘?% aPﬁed
herein be | il pPsebsed @atdatafed Hereivi beidw.pad hvays may
be posi tin@gn?;dggﬁer%g;&reggﬁeﬁﬁaﬁgis% orp nggsgti ve (ai nhi bi t oryzl dependi ng on
the type efplaindtt iergiglbelohathmottitivn yi Bh offelt dedth or mumvatpahwaxscosydbgl y,

the present invention provides a DNA sequence encoding.a B 1, proteinp,
i sof or ns, pésitangnéangmentory/arhanep®) Phdcewive éléﬂl‘g‘tﬁﬂff ‘?@5‘?‘595750,“ #Fa&fﬂ?n?g or

anal ogs ther bei ng capahle .of interacting with intracellular nediators
or nodul atng[agg@ar pf“ﬁ?ﬁ%ﬁ‘ﬁﬁﬂ%ﬁ'P%l%qr?'cttgeat h or cell survival pathways
directly or indict&ainb, tB&ipreskht! invérdiohopromides far BylFeRtquente amaldogsa bl ng
intracel | ul ar nodul ators ofp said intracellular inflammuation, cell . death
and/ or ceptotsinyivoforts, fagmeatysor Baloasl teserfssad Bl hEoRpHY drasRES Ry FOAQES of t he
i nvention include : i) A.DNA sequence selected f h ngfsting
o (2) o HERRT ettt dfy BT O PRE BOATT dor el Bg RNEREST
protein; mlmﬂlati&’i‘%g@Eatﬂ%r%el?ﬁﬂ%?ﬂ?ﬁtmayﬁ Arey slindiRcagagidB hiifogiscal |y
active proteln cdpable of nodulating thé inflanmation, cell death or cell
survival pagiway or efialogadielig ifteiceiulDNAcddgioenafesatldptitdetulas infAgBIR % &lHon to
a sequence of (a) or. (b) under noderately stringent conditions and which
encodes aditbpedpredlspraedl py#EWEYS1 protein, analog or fragment capabl e of

modul ating thed ntracell i P@ml RvtichGidiudesur vi val  pat hway,
or both; (d) aEﬂQﬂd%e&&e#égga QP%: I'S élvl'é'glgcneedr%g?ée gls 1§ resuulet of the genetic
code to the ASPHUERGEScE edlédt@dfrom thagro(p fomsizsdngf ch encodes a

biologically active B 1 protein, analog or fragment capabI? of rmd}gll ating
the inflammtion, cédla A sequeped dedypdy frogy the coding region of a native
protein;

(b) a fragment of a sequence of (a) which encodes a biologically active
protein capable of modulating the inflammation, cell death or cell survival pathway, or
both;

(c) a DNA sequence capable of hybridization to a sequence of (a) or (b)
under moderately stringent conditions and which encodes a biologically active B1 protein,
analog or fragment capable of modulating the intracellular inflammation, death or cell
survival pathway, or both;

(d) a DNA sequence which is degenerate as a result of the genetic code to
the ]5NA sequences defined in (2)-(c) and which encodes a biologically active B1 protein,
analog or fragment capable of modulating the inflammation, cell death or cell survival
pathway or both.

(i) A DNA sequence as above, comprising at least part of the sequence depicted
in Fig. 3 and encoding at least one active B1 protein, isoform, analog or fragraent.
(i) A DNA sequence as above, encoding a B1 protein, isoform, analog or

fragment having at least part of the amino acid sequence depicted in Fig. 3.



pat hway or both. (ii) A DNA sequence as above, conprising at |east part of
t he sequence depicted in Fig. 3 and encoding at | east one active Bl
protein, isoform analog or fragment. (iii) A DNA sequence as abdE8, 2005
encoding a B 1 protein, isoform anal 0g,,0r fragment having at |east part of
the am no acid sequence depicted in Fig.” 3. 2 5 FEB 2005 12@;@ gBot her
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sequences the invention, capable of .bein S i
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or medi at QrgeRE shaReinRaiINRYS . abbve, egibd groreinf inforthe fpgokstsn andlogshend
invention is, a B 1 protein, isoform fragnent, anal ggeﬁ nd?Fgleri vatives

t her eof , drbnbves theredf, postiley heing sepdierof awdiislae the MHREAET AMFT PV at | ves

have at |eas art t he am no acid,sgquen depi i LG at :

i nvent i on® @%Hp%s%@g_v gaﬁ_gattﬁ\g%ysf 8t bﬁﬁomgﬁﬁgogpng%ggg(’)tbgiAr%&!last%{‘] ov;rrll?n1e _
frag”ent’otﬂglgilnﬁgce%la ﬁlrohl\ﬂgfdré’&ﬁl&ﬁit@%foftﬁ’e%eﬁbtﬁ%ys.M' ch conprises grow ng
t he aforesal transtformed host cells under conditions suitable for the

expression of Aaiethbpdiateai of the pswéionfthefinegptiemis, a Blaprotpin isofsml, FAEME,

t hereof, effecting post-translational di ficatian as, necgs r
obt ai ni nganags 3sdolesivatives d8¢rsek Wfﬁf%ﬁgﬁwfo?ﬁ‘allﬂgm@% ad‘épﬁéfaﬁ?%“g&i(%%’ﬁ@of ,
and isol ating.sai,d exnr i '- dEria@aehte anal og or
derivati vg‘?rwl%HV%? hEYE ﬁg%?%%ﬁgg{h?taﬁ#{eb ?dﬁégegﬁ‘?%[{o&ﬁ pélovi deslgant i bodi es or
active fragnentpe Qfivenfl§i iakat pieRlet henrafod &pepiotiicing ar Bilherogein, per®i n,

isoform anal og, fragnment or derivative thereof of, the inve tiagn. I.J; an
addi t i onafragmerécanalagher dativetivg Bareph Gy iabRYe, MBHCh CAmMRSIFES BRI E1er B i3

(1) o ot ROREBE Bt st oae FoRo B AR PETOF 1ot Sp AR, s ey o0 M9
I nf | anat js9fhemC GhbmaRakibeY of@rivatiy tHereaf, dfRtinwaysstarangdayonat medification,
intracel lul ar signhaling - .

as necessary, for obtaining said protein, isoform, fragment, analog or derivative thereof,

and isolating said expressed protein, isoform, fragment, analog or derivative.

In a further aspect, the invention provides antibodies or active fragments or
derivatives thereof, specific for the B1 protein, isoform, analog, fragment or derivative
thereof of the invention.

In an additional aspect, the invention provides for various methods for the
modulation of intracellular signaling pathways, for example, the following :

\ (i) a method for the modulation or mediation in cells of the activity of
inflammation, cell death or cell survival pathways or any other intracellular signaling
activity modulated or mediated directly or indirectly by B1 or by other molecules to which
a Bl protein, isoform, analog, fragment or derivative thereof of the invention binds or
otherwise interacts, directly or indirectly, said method comprising treating said cells by
introducing into said cells one or more of said B1 protein, isoform, analog, fragment or

derivative thereof in a form suitable for intracellular introduction thereof, or introducing

into said cells a DNA sequence encoding said one or more B1 protein, isoform, analog,



activity nodul ated or nediated directly or indirectly by B 1 or by other

nol ecul es to which a Bl protein, isoform analog, fragnment or derivative

t hereof of the invention, binds or otherw se interacts, directP\¥ BFB 2005

indirectly, said method conprising treaijng said cells by introducing into
[

said cells one or nore of said Bl protein, |sofor anal o f ragment, or
deri vat i vE2gmet epfenvatye therept %WEF é@%offe%%mﬁah]ﬁ"ﬁ%@ﬂ%fryé‘?g ?aﬂ% SEGHEEF SIS

t hereof, or_.intr ivn i i : ; igngapdhid one
o v et BE LAy o BN RS st g

derivati veid heuerk id ékprdieed @A Ellsa suitabl e vector carrying said sequence,
said 1 1 Z7 vector being capable of effecting the insertion of said
sequence into sai d (@kimsethen 25 ahaye, trherein sud FeaugRlirs ?%“@?B?@EQ@L&“?% sai d
cells. (ij) a.method above, wherein Ld treat] f LSes

i nt roduci WP Sqlﬁi\tcﬁlpss%lpﬁf%é?q@néag ﬁﬁﬂd@gﬁﬁ%ﬁ%g péor@@d!sﬁg)r@a;frg%%ﬁb?%mg &r,],s

i sof orm Eérﬁgﬂ?@‘in t}?enf’drﬂlgof‘)g U8k MRkioY CeatiingRid e&diende, aaiduvdcadyl Beingect or
carrying said sequence, sald vector being “capable of effecting the,

i nserti oncghblsadfefietiuenive insation s @id etduendeningo waig cellatin gar@y BEqhce i s

expressed in said cells, (iji)_ a nmethod as above, wherein said treating of
sai d cel | sequendsys expaesssdidtspigiiellof said cells with a reconbi nant ani mal

virus vector conpri ﬁ%)n%m%tlﬁ%d 34 %e,%heré@;?qsaﬁ%bﬁﬁﬁ%ﬁ? LPcdls iesoiitsfandn ani mal

virus vector carryi sequence encoding a vir surface protein (ligand)

that is capall &lolvilaiatdidabihat anispbanisivectoe ebhpissind the stepeofpt or on t he
surface of said cells to be treated and a second_sequence encodi.n

. a
protein sel ected from sa(dl Bnsipeeingi &, rerBHMANEIBHaVEYS ,"e‘FtP%lgfﬁ‘é'WPg 4nd

derivatives as above, that, when express ' [ 1 g ;

nodul at i nSffHEMCLFIHY"E Fﬁga'as&ﬂ%% PS?P%? ﬁ%@%‘q {r?ﬁa fgnﬁﬁﬁ%h,ﬁblgglpgqggg ﬁm%E; cel |
survival paf ANBE rellpld Wi theOfurbBllbf 66 lovls 1be afitedtdndra ketond cellanbar
signaling activity dul at ed/ nedi ated by other intracellular rivatives

mol ecul es emdotimgwhiprotemabadedBid oot eaida,BhrmDT@'glfs,iSGfﬁl@gﬁn@ﬁwg%n@?&!’é‘arﬁts PRt er act
(o)< (1) Sarvabiven bore, dGRaneriesty St 1 i i pamo Sl riodyBRpA-RRlgy
51 compr B R e R s e & Frsqmont s or
derivatives ahpesteaf intracellalaosiznalivag dctivity modulated/mediated by other intracellular
molecules with which said Bl protein, isoforms, analogs, fragments and derivatives
interact directly or indirectly; and
(b) infecting said cells with said vector of (a).
(iv) a method for modulating the inflammation, cell death or cell survival
pathways in cells which are modulated directly or indirectly by B1, comprising treating
said cells with antibodies or active fragments or derivatives thereof, as above, said
treating being by application of a suitable composition containing said antibodies, active
fragments or derivatives thereof to said cells, wherein when the Bl protein or portions
thereof of said cells are exposed on the extracellular surface, said composition is
formulated for extracellular application, and when said B1 proteins are intracellular said
composition is formulated for intracellular application.
(v) a method for modulating the inflammation, cell death, cell survival or
other pathways in cells which are modulated directly or indirectly by Bl, comprising

treating said cells with an oligonucleotide sequence encoding an antisense sequence for at



treating being by application of a suitable conposition containing said
anti bodi es, active fragnents or derivatives thereof to said cells, wherein
when the Bl protein or portions thereof of said cells are exppSerER s he
extracel lul ar surface, said conposition is fornulated for extracellul ar
application, and when said Bl proteins Yre intracellular said conposition
i s formullgisgdpdrorofi eter AEA| sdqencapphiclityi an B1( pyotainmef hibd fnyentivodsaigt i ng
the inflanmmation, cell death, cell survival or other F}tg\f/a s in cells

whi ch ar eoligeaudleatidd smue@@qbeynwapﬁmapf@ewygBsieBPff,SSI%ﬁﬁ? iﬁ%me‘tﬂr eating
said cells wth an oli gonucl eot.i d q ce e T AL i seguence
for at 25 FEB 2005 @4 é‘hﬁi‘i"%aalstg%?%%t ne %@“‘Sﬂdelﬁg‘é‘@?@@[ai e %prot ei n

of the i NKARPEIRA to $AH CellOVih FONHE! RAd RS abvenofehsi fiid sapablsequeficebdiocki ng
the expression of the B 1 protein. (vi) a nethod as above wherein said

ol i gonucl sact vide esemise saie oligonuclebtidedigqeenceo said cells via a virus noted in
(ii) above, wherein said second sequence of, said vir nc 1

ol i gonucl eoti de secﬁ.‘f%?:@‘.etWi 5“’Qﬁﬂjéfl%ﬁ'eflﬁﬂa%ﬂmnaﬁlﬁgeat ecgﬁgl?rlvganl;’r%ti on,
cell deat fnec B wﬁé[i;ﬁ;%ﬁigh%lis QfhBlbaRalel iR} b iRlisk G &yl B1acemprathy at ed

directly or i r conprising applying the ribozyme procedure
in which épp%&hé riBo5MeH frocalured ohickea serjoreacediogpatboaymosequencecagadleng wi t h
a cellular nmRNA sequence encodi nR a Bl protein oé t he in(\%/fegt i.onht.is.
i nt r oduceef intsrastisgindthoretellslar mENAseanansa engoaing 4 B 1 e 1h BE S &

ri bozynme sequence .in ..saj.d.cells,  an ner.ej e i J ence
is expr eslgga&imﬁg 4P &algeqeh% iy 19y tggta%fr}sm?v%%rﬁssgg} {)}f %Zq ﬁlbffig?ﬁ%ngﬁgﬂence
and cl eavggsi stk RN SR WRAGH I TS hé Rgubitetihexpresibd b saideelisfit isseproessi on

of said B1 proteinin said cells. 1n a different aspect, the present
i nvent i onwith ceiddestiulaomRN Aeteoehce ondi depivas issig BRNA pemgRer [ESHEISHABEE ns, of

the inventjon, having homol ogy. wWith.or bei ng capable of direct or indirect
i nt er act i GASIRN e’aﬁ?ﬁs rrqjéiﬂﬁélh%{\‘?f%méaﬁrctggsonai n or caspase recruiting
domai n  (CARD)y, aﬁ&iﬂ%eﬂ?ﬁs REOHHR! JoSsehY inGAAABPoVIdBE TbY £ ehetliddi fof Isakaehd adar
signaling, via the ki nase ot internedi ate domai ns present in the proteins
of the i ndemifiiag prateingrafshamvepiohyhaving trenolggawith wadeing tsepableplobiegusfe in
whi ch a sequence encodi ng said protein with said CARD kri nase G%H_QB]
i nt er medi BAEe dpaTaRELONS VIR ANY BEXSGINTPAYING 2 PHRYORI L YR F47825C; TSNS BBy one
hybrid ve Akn inGOINA ANin@SRMIL C5ibMAink | 44 Bielkirase 6ar ri ed
by the sg(g:on ?%38?}3381\%%?%& ér{zﬂlgbsslgctors tl en bel ng"’use:c’_f_to transform
yeast hosintet@kdisteadtindiieprepms i iheeptoteims b theeverions comprgng spilng dhe
foll owed by extraction of the said second hybrjid . . .

yéast two-hybrid procedure in which a sequence encoding said protein with said CARD,

kinase, and intermediate domains, or at least one of these domains, is carried by one

hybrid vector and a sequence from a cDNA or genomic DNA library is carried by the

second hybrid vector, the vectors then being used to transform yeast host cells and the

positive transformed cells being isolated, followed by extraction of the said second hybrid

vector to obtain a sequence encoding a protein which binds to said CARD-, kinase-,

and/or intermediate domain- containing protein.

In a yet further aspect of the present invention, there is provided a pharmaceutical
composition for the modulation of the inflammation, cell death, cell survival or other
pathways in cells which are modulated directly or indirectly by B1, comprising, as active
ingredient, at least one B1 protein, of the invention, its biologically active fragments,
analogs, derivatives or mixtures thereof.

An embodiment of the above pharmaceutical composition is one for modulating

the inflammation, cell death, cell survival or other pathways in cells which are modulated



vector to obtain a sequence encoding a protein which binds to said CARD,
ki nase-, and/or internedi ate domain- containing protein. In a yet further
aspect of the present invention, there is provided a phar maceus ir¢€al 2005
conposition for the modul ation of the inpflammation, cell death, cell
survival or other pathways in cells which are nodul ated directly or

i ndi r ect | firesplyprindieesty by & In gomansing t45\A6tve HGFERNE it TeCambInan AN Firpy
protein, of .the invention, its bipl.ogicall j f : s,
Ger 1 vat | vare bt i BHE PrcORingrb By ERARRE R relalficeiErpl B Hhoodin A0,

conposi ti gRe B$ pAiEinf 96foPMAAkiat FrBgmerdthr dnafdggnmati on, cel | death, cell
survival or other pathways in cells which are nodul ated 2 5 FEB 2005 15

directly or indpéet |emnbugdinBh obripr iabpwng, phasmarenticad ¢omposdioants, oge for
reconbi nant ani.mal virus vectqr encodjng .a protein capable of binding a
cell suer@Q‘ﬁﬂﬁ%ﬁFﬁﬁa&Hﬁﬁt@ﬁc %&af“a @’g‘él_t"alp%r?éﬁeé HaﬁB\l‘oagw] ¥ Siwg'bcthoalremg _
active fragnpnty d%gg{@ iﬁ%ﬁgeucltlgﬂytﬁ]? E%rﬂﬁé?é?xfgl TEtivOnatdi®enpbp\EigphRIFEESUL | cal

conposition Is one ng’the i nf1ammati off, cel’l dedth, cell

survi val efquefideashciidaaygi-sdascllsncalt the Bl protaim ohiNA edljudngeect | y or
indirectly by B 1, conprising as active ingredient, an oligonucl Fot' de
sequence encodPnfirther ambedimenpisel Hegihone ohammacdioal $OBPAYETSIRAS dduence.
A further enbadi ment of the.abo harnmaceutical . ¢ it 1AMoL S| for the
prevent i oﬁre(‘ﬁ[%fofle%rt }fﬁﬁf“e{}{] °f ap%%{ﬁ%l %15?lcanglc%ﬂo??%?%%%@%c%@t reeg \?ﬁ}ﬁ °t he

regul at i 0fp@Hiosi ARARHQS IorYndktaleg ko WRIch 2Pl Brotdi@bintiodindetlg lor indBictlyr sfi@i n
binds directly or indirectly, said conposition conprising an effective

amount of cempsitiqar angirisingranceflhilvenarhama o€ addbid pregein o arlelN drmolgeule codfingcul e
capabl e of disrupting the direct. or indirect interaction of.sai '
protei n wHerEfemer grmolgrule AR (e Rf sy g ih Airget P dndifest &t?{a%IOHaosfd 8‘% 8]

r'wth

whi ch it Bﬂattﬁﬁ @ﬁtth%n]g'grr ﬁ%o'}gltlé Inoledlit NS whRER Q& 1B DleiPfindNs: ARPXRicR haAERERUL | cal

conposition I's one prevention or treatnent of a pat hol o%i cal
condi ti on assoai sillédrthértembioimenegithatabove pfarmageoptad somposjtionie ooe fardhe
nol ecules. to which a B 1 protein binds directly or |ndi r%%tl X sai d
conposi t i BIEVewiAdr Pis iraymEAt &f Repathelegigauipndition aés‘ﬁl"‘}tedpr”ﬁ%F ,raég B of
fragnent,

or a 1ol e%ﬁcfb%s?sgbryg%r}e oqgéérggﬁélé/cﬁle%,ﬁl(?@ﬁ@& a ]';gllr ?r%t%nﬁphi‘?&ﬂggtr cRekag, tdheref or,

e ca e srupting ect or indir i nteraction of
said Bl peghgdsition cafpeisity ah effadtRaamoamadfegB1 protelg isofatm Vitagnieat, @odlogiot h one

or nore nolecules to which said Bl protein, 1soform.  fragnent, al g or
deri vat i veerbiativis thexpofaduti ai BNA moldsolei feding gherels, @50@@%?&?%&6 § 8g|
conposi ti 8fgruip§m§ e éi?erct %p fhdirect interaction of said B1 protein, isoform, fragment, analog
or derivative thereof with one or more molecules to which said B1 protein, isoform,
fragment, analog or derivative binds.

An additional embodiment of the above pharmaceutical composition is one for the
prevention or treatment of a pathological condition associated with the regulation of
apoptosis by one or.more molecules to which the B1 protein binds directly or indirectly,
said ;:omposition comprising a molecule capable of interfering with the protein kinase
activity of B1.

In another different aspect of the invention there are provided therapeutic methods
as follows :

(i) A method for the prevention or treatment of a pathological condition
associated with the regulation of apoptosis by one or more molecules to which a Bl
protein binds directly or indirectly, said method comprising administering to a patient in

need an effective amount of a protein or isoform, fragment, analog and derivative thereof



prevention or treatnent of a pathol ogical condition associated with the
regul ation of apoptosis by one or nore nolecules to which the Bl protein
binds directly or indirectly, said conposition conprising aﬁngﬁ%[%
capable of interfering with the protein kinase activity of . I'n"anot her
di fferent aspect of the invention there'®are provided therapeutic methods

as fol | owsr 4 mixtfe BEEmOthefeof, dr WA evaeadulocnding therefirmena moteculesapablsl ¢gi cal
condition associated with the regul atjon of apoptosis by_.one qr re

mol ecul esdisroptitg tbp dise@pr inshirsetanigrastippel Wid %&P{%}e*grof FSHEFF%E’PW‘?“ sﬁg‘g)gmst hod
conprising adnmnistering to a patient i N f | ) i@f a
protein ofdi Cgeg?’?)tfvﬁ]tﬁ?rlg% Peh X rrfié:ife&y élhegeo ersllﬁgé)?l ?\?z r%cﬁ%?%dé?cu%@gb'g\%édﬂzo% 16

or a m xtyurepof, -apy dMesBah, frimear INAOFRING detieatbedhagof bred efivture of ary _
nol ecul e capabl'e of disrupting the direct or indirect interaction of said

Bl pr ot ei thereof bisds diresily br mgmently, anal og and derivative thereof or a
m xture of any thereof with %ge ofr , nore | ecul es to whic Sprotein

E . h, sai [
or isoform fragnen®) Aamgihgg ofmedyisting AfHREAtRR PEYTESSP: aéPOH}%PtlcuPlgcg “any
thereof binds direct] i ndi I W ek iRat briagein i
i nfl ammt?ro%roﬁ?a&ﬂgesdts%ésﬁ, Béaﬁ%%?%%lg%g [g?ecl)lcééésag}egéh% §(%?gg"rwétlﬁrrr\exd cel déna%sh
processesin(@ietd dite@lyh opaidiwans) comprisiige brestivg Biid preti evith joge drmuers &d
directly or indirectly, conprising treating said cel I.§ wi t.h ope. .or hor e BI
pr ot ei ns, protofsorseformananatngs, regnepient debatyes WhRTGR &89 HEREN:P S%@i‘"‘ 3
treating of said.cells caonprises.introduci I { S#athggne or
nore B 1 W%F%??mfig%?%ﬂﬁg,Salzgn?ﬁﬁ?)ﬁ%'? Oorgr%gﬁgﬁe!t gtl g’rﬁ%g{rgi \F/Sgﬁr@g’s iangg form

sui tabl e Df:{%'mén'&t bAGRKVAhRE ih N faduGhitaNe Fheiratelldr introtuosucihagoef,nto sai d
cells a sequence encodi ng said one or nore B 1 proteins,_. isoforns,

anal ogs, ihtradueng Btomsaidecdly at DNs sequendre efeodingosaid 086 aBPE BERTBIENEar ryi ng
said sequence, said vector bei capabl ef fecti i i of

sai d sequ’éﬁ@é’?‘f’ @gog%iﬁ&%ﬂ@eﬁswg qréﬁv%{w\%éip &ﬁg{m% 8?8 Sglé%}%aee%%gmji é?@i‘r{%_réeasms ed in
sai d_cell Soubick! doid GRS OLapBE Wr Afefitho Al linseHIH SPdaidPsdg@eedtol saiduhi ch
the B 1 proterni1s rnvolv irectly or indirectly, conprising treating

sai d cel | sllwird Hwanehadsaidresqaends idexpressed ingaidicsldf or s, anal ogs, fragnments or
derivatives, wherein_said treating of cell

! \ . conprises int r%ﬁi% itHQﬂlnto
said cells said onelibr Apiethog of WGF@V%F@%‘F‘% TOGENT 0fs” gr agnents or
ot roduct T e S T R R e i O “ore B 1
prot ei ns, Bl proteins, isoforms, analogs, fragments or derivatives, wherein said treating of cells
comprises introducing into said cells said one or more Bl proteins, isoforms, analogs,
fragments or derivatives in a form suitable for intracellular introduction thereof, or
introducing into said cells a DNA sequence encoding said one or more Bl proteins,
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.
A still further aspect of the present invention, the following screening methods and
methods for the identification and production of various ligands are provided :
(i) A method for screening of a ligand capable of binding to a Bl protein
comprising contacting an affinity chromatography matrix to which said protein is attached
with a cell extract whereby the ligand is bound to said matrix, and eluting, isolating and
analyzing said ligand.
(ii) A method for screening of a DNA sequence coding for a ligand capable

of binding to a B1 protein, comprising applying the yeast two-hybrid procedure in which a



i sof orms, anal ogs, fragnents or derivatives in the formof a suitable
vector carrying said sequence, said vector being capable of effecting the
insertion of said sequence into said cells in a way that saiZP skRudfce is
expressed in said cells. Astill furthgs aspect of the present invention,

the follow ng screening nethods and . nethods for the i j £ I, and
product i sequshcevencpding st FRNpLOteAR i GHFriRd; Ryete Mpri V&S r%taﬂ‘ggé C#u%f?&gtgﬂro eeni ng of

a ligand abl e of bindi.n RN fHeNsecSIMRYhiEd Resteontaasfoinlgg an
af fi ni tycm%tgﬁﬁc?[glﬁh@ﬁ%a??r%& %S%ﬁﬁlmghwsaiedsegr ot e?n is attached with a
cel I ext 3@&& uheERbYitt bad vbaardisblatimpthe potidvelpirdnsfatmadcellarmad SKRTIRG,

isolating and analyzing said ligand. (ii) A nmethod for screening of a DNA
sequence sgiddbamdfgbrihvéaterandbirpabiqeencsrentrdieg FP Y%8 Bl protei n,

conpri sing applying.the a t.\wo-.Rybr i ol i fanddutinkEB 2005
17 sequence encodﬁ'r‘l‘é;tl’slﬁg‘g‘)%tiorﬁ‘g\%f@{ "lmg dgé@ﬁ%@ dngr?gﬁuﬁgtﬁi d vect %r and
sequencegle%‘ ée?lma?actﬁ%éﬁula@&ﬂﬁ@aiﬁteWBllic@fn%lf'iylngfe carried by the second

hybrid v ransformng yeast host cells with said vectorE', isdol ating
the positively transfor nycceehing, foare ligatd sapableg of fundnG de @ HYBICE vect or

to obtain a sequence encoding said ligand. (iii) A net forsjedeniifyi ng
and pr oduwinpgisiaglat lgastc MBQ%P%Bbft'aﬁﬁ%lgﬁﬁﬁtﬁémetoﬁéhec 1p€?§9 rg%c%dlegi ty

nodul at ed/ nedi at dOr by Bl comrpri si ) k basmiiroCARDAREABEApabl e of
bi ndi ng t4PEIEIM beﬁt}”gléh [%C?;{Rrrjﬁre?gseﬁﬁ%@ftu%ﬁeast{ a polr{(i on of B_ 1 hayjng at

| east some of the am no WCidnfifHidues dibraBetizinglepi ligeadi otheri Gan Bllhi ch

i nclude essentially all of the prodomain (or CARD) of. B.1; b), | I.fyi ng
and char aTRAF2,zongoriohs gﬂrﬁdrempthepftthﬁﬂw@f repepiep farglly 96y t’ilé(gﬁ@ay a

receptor of the TNF/ NGF, rece am |y, or .ot : BE Qhgibisofnaldi ng a
pr odonai rpremtb)aymsmadwalgZﬁ@?@r@?ﬂ%{% g égr%%%lhggeé@é%abl eﬁof sai d

bi ndi ng; k%a}garilﬁg;)an?_roduci ng said ligand in substantially isolated and

purified iv) A nmethod for identifying and produci a.ligand
capabl e of nodul ating t&)eprodicing said ligend wwpstwﬁmlwp@aﬂdo@gg’é‘&ﬁsci g’(ﬁmby aB1

rotein conprising a) screening. for..a |ligand capabl Lpdi ;
Bol ypept i dgp corrp?i @‘i)’)n@ “’@thdéagkde?tif@ngéP‘gB@uf%g %%ﬁgrlmoépagrgﬂtﬂ?gﬁﬂgg Etht ﬁ% B 1

sequence depigted 4l PG eldicn By 8] BroRsoBEhPisiGARD) ; b) i denti fying
and char a&'?é?ﬁ"g?rrﬁﬁh\éﬂ}i %ng%%lgﬁedgg &t t haf aBCLg{ o _
a) screening for a ligand capable of binding to a polypeptide
comprising at least the carboxy terminal portion of the Bl sequence depicted in Fig. 3

including the prodomain (CARD),
b) identifying and characterizing a ligand, other than BCLZ,

TRAF2, or portions of a receptor of the TNE/NGF receptor family or other known

proteins having a prodomain (CARD), found by said screening step to be capable of said

binding; and
. ¢) producing said ligand in substantially isolated and purified form.

(v) A method for identifying and producing a ligand capable of modulating

the celiular activity modulated/mediated by B1 comprising :

a) screening for a ligand capable of binding to at least the
N-terminal portion of the B1 sequence depicted in Fig. 3 including substantially all of the

kinase domain of Bl;
b) identifying and characterizing a ligand, other than BCL2,

TRAF2, or portions of a receptor of the TNE/NGF receptor family or other known



TRAF2, or portions of a receptor of the TNF/ NG- receptor famly or other
known proteins having a prodonmain (CARD), found by said screening step to
be capable of said binding; and . c) producing said ligand in2%5 FEB 2005
substantially isolated and purified forgg (v) A nethod for identifying and

produci ng a |ligand capabl e of . m)gqul ti ng. the cellul ar %cti Vi t% £ sai

nodul at edntieitlae magdylatory Regieinsi quag by 33id SCIoEBHE EEH 17 D5 13PHEN ¢ SAabl e of
bi ndi ng tg cﬁéﬁ,lagaist the N-termnal portion of the B 1 sequence depicted in
Fig. 3 inclUdrig substantially all of the kinase domain of B 1; b)

i dentifying and charact Q?ipld)d'll@ing shiddigast incubeintiatinisoB@d2nd pufiddformor
portions of a receptor of the TNF/ NG- receptor famly or ot Per gno 25
FEB 2005 is i ntradeilAmsthoddauidantéyipe sndpeadusingraonelaculy capabls € diredii ng

step to be .capahl e qf, said binding,. .and roduci ' ' d.in

Subnt ant o PR Frodliahis the Seflfei o BHARME D8] ColdplaRg . 1
and producing a nol ecul e;capablie b di LRASdK cBFabl T MGttt dulivitiésng t he
cellular activity nodul at)ed/ nmediated by B 1, conprising a) screening for a
nol ecul e magdhkdmefiataddylBli ng activities nodul ated/ nmediated by B 1; b)
identifying and characterizing.said nol ecul e; and roduci ng said

mol ecul e in substanti al 18 ifebPdgmdAhara WF'F?géﬂgﬁﬂigﬂu % Wcid) A met hod for

i dentifying and producin . : ibsHtemt blatd and @ufifegt |y
nodul ating the cellul ar %c@iog% rgr%gurﬁéz}?e %?rneglljat endl ylaapr ot ei % of the

i nventi ongrgonprising : a) screening for a nol ecul e capabl e of nodul ati ng
activities nodul ated/ nmediated by a protein of the ipvention: h),.
IS sableg ey

i dentifying and chavilbfenstbecfpr identifying a8d wreduckigs ©pleps 4Ry
nol ecul e in. substanti.al l.y i.sol d W : her f the
i nvent i Onown?llre%é( %B@Fté%/ﬁ e 8ﬁfufaﬁea%ﬂ %F’F%{védtﬁlé‘?ﬁ gql%%%D%spég?gltelggﬁhegf t he
I nvent i ONMipyention, comprising :

a) screening for a molecule capable of modulating activities

modulated/mediated by a protein of the invention;
b) identifying and characterizing said molecule; and
¢) producing said molecule in substantially isolated and purified

form.

Other aspects of the invention will be apparent from the following Detailed

Description of the Invention.

Brief Description of the Drawings

Fig. 1 shows a diagrammatic illustration of the structure of the TRAF2 molecule;
Fig. 2 shows a schematic diagram illustrating some of the proteins involved in
‘ inflammation, cell death and cell survival (NF-kB activation) pathways;

Fig. 3 (A,B) shows schematically the deduced amino acid sequence (A) of the Bl
protein of the present invention and the determined nucleotide sequence coding therefor
(B), wherein in the amino acid sequence is shown the kinase domain of Bl (boxed region
at N-terminal end) and the CARD domain of B1 (underlined region at C-terminal end).

Fig. 4 shows a Northern analysis of B1 expression in different human tissues,

which shows that B1 is expressed in most human tissue types; and



Brief Description of the Drawings Fig. 1 shows a diagrammatic illustration
of the structure of the TRAF2 nolecule; Fig. 2 shows a schematic diagram
illustrating sone of the proteins involved in inflanmation, celbs5degghmnd
cel | survival (NF-kB activation) pathways; Fig. 3 (A B) shows schematically
t he deduced am no acid sequence (A) of the B 1 protein of the present

i nvention and Fige Sdbpws silmmticallyl the diffeeens Ejueansisudts dsig fondferB petiyi) |
wherein in the amno.acid 3 ence .is shown the kinase donain of B | (boxed
region aCehNIEth RRtFfation 4y g[g FREUEARD dormmin of B 1 (underlined region at

C-term nal endkis i ghols NOUE RuMIhNRENsABR EabTeREntBlca@ielr QESWRR thél

di fferent humangtlssues, whi ch shows that B | is expressed in nost human
ti ssue ty@deRrerdoohs2ubtsfeEBe 2080 ¢@mpkily. 5 shows schematically the different
B 1 constructs_tested for NE-KB activity ell death poteptiation and | NK
activation. Fi§ig 6 ShRBRShaEVKB agéarionrssyhs PEE\?P%‘%&IB?“L?TE&&E%P@%‘HF% S¥BFried
out with tgﬁe\?gifferent constructs of fig, 6 and exanple 3; Fig. 7 shows

the INKI & ?Yeo%ontster%cl}f;tag of neasurenents carried out with sone of the

above construckp; sanewEitdt B3 sahewscibteaindbiddsSERAFagsaes at es and bi nds TRAF
1 in vivo. Detailed Descri ption of the Invention The present invention
relates, in one aspect to a new B 1 protein which has a prodomain or CARD

domai n (caspa ecr.ui.ting damai n) and which has a protein kinase domain
of si MIagﬁﬁgﬁﬁm%i n. As such the B | protein of the
present i nvenishonl2npRisihrcbABAR Budhsdebt &8 A0S Mplofeid WHRTDRLs Of

ve

intracel lular proteins invo 'h'the inflanmat on, cell death
(apopt osi plodendinced CARIY doraih (¢abfasKBecanting doinein) apdhivhichyhes a pretei kinase
interaction may be by.binding various proteins or o tferwi se % teract'&ng
with t hemdgmain th%mﬁ%rﬁudﬁﬁhﬁ%ébk%y? dggnainy Aﬁawdbéh@ wI9telY ot HE BEtTNity of
the kinasg donm iggoﬁrbgpgatgggle%%inrt%gc?ﬁ\wtvylﬂleasmﬂlflbér%}'ﬁ{tﬁ%lluﬁ? n@?@&ﬁn?ﬁﬁk’me@? the
same time. For exanple, may be able to recruit a nunber of proteins

havi ng pr goeeaMscidedRDs dath ap&iodie b Qs baw whB(IeF-kBeaimtivation) pithwkysnase
domai n. Li kewi se, Bl nay serve In sone instances as a docking or recruiting
prot ei n viThisiittsragtionimepba by GARDE vRopusLIpieByPr SthRVise iSereReeY S er it ng

proteins, which may.n be substrates far, th i nase donmli r Bl
oy | nt o SEPRERTAD L RRR S BELPREY e Pt et T 2SR ooty o
via its CHRIREOFBLILF interaction may occur at the same time. For example, B1 may be able to

recruit a number of proteins having prodomains (CARDs) and then to phosphorylate them

via its kinase domain. Likewise, B1 may serve in some instances as a docking or recruiting
protein via its prodomain (CARD) for various other prodomain-containing proteins, which
may not be substrates for the kinase domain of Bl, or Bl may interact with various
proteins only through its kinase domain and not via its CARD domain.

In addition, as is detailed herein, binding assay results indicate that the new Bl
protein of the invention is possibly capable of binding to the BCL2 protein. This finding
raises: the possibility that the B1 protein may be a regulator of BCL2 activity, especially as
concerns the regulation of apoptosis. In initial biological activity analyses, the possibility
also arises that the B1 protein may inhibit the protective effect of BCL2 against apoptosis.
This in view of the observations that the B1 protein on its own does not cause cell death,
but acts to enhance cell death when added to cells with other inducers of cell death such
as, for example, FAS-R, pSS TNF-R and RIP (said addition to cells by co-transformation
with vectors capable of expressing in the cells B1, FAS-R, p55 TNF-R or RIP, see

Example 2 below). Hence, the possibility arises that B1 may not act in an analogous way



In addition, as is detailed herein, binding assay results indicate that the
new B 1 protein of the invention is possibly capable of binding to the
BCL2 protein. This finding raises the possibility that the B Egﬁ)FBBe'&U% may
be a regulator of BCL2 activity, especiagly as concerns the regul ati on of

apopt osi s i ni Ll i i t.[, v n . e DL al so
arises t h%ﬁ E%O}B§A§‘ o‘&%ng%@eﬂji cr)]‘ﬂxl?bl!-l;{h{ ﬁoé%p&ogﬁgﬁlwéﬁb?@ggﬁggk éHBE&:éL%h

agai nst apet®sksroundt¥estiblabov@NVb@ rathBe Bibsey padsibbnsct ihat adalgzoBs Faptwot ei n
on its own does not cause cell death, but acts to enhance cell death when
added to B&D svhight $ereashior négativele reguite RTL.2 by dripding BLL2a3ud PEFVeRingnist e,

oot or s cHBUBRE B eep PAL Py AvhEcamece 5 BRSO BARTRE B REe oo

Exanpl e 2 he.PRSSIPIUndt YecBbh S&Svet hat B 1 may not act in an
anal ogouscﬁg‘%ﬁ@éﬁﬁé&g}g%&%&ég&e tggaéé%gnlgryeéABK, whie?:h on their own, in the
form of honmodi RR)rsovet aitlc ddpt €ette AOR Hoted actvaiiBack Jifexddhd seltsuramalabove) ,

but rather, B | may possibly act in an anal ogous way to BAD which serves
to negat i Bélmay pousibist else@chietsy ithiohsirvey BEIVRY £ cephrraiasn £5thgeath &Y W8 ng to

BAX or BAK thereby resulting.i e free BAX and/qr B i j.nturn,
cause i ncP%Sé@E’dcaélélng ad%&?‘:‘{m?‘sllég\lﬁgééﬁw%@ﬂdm%@c% i ﬁ@ghﬁ%r%ggﬁr , with
respect t%lhfcﬁ%agﬁ:%\éﬁb@%mg ngﬁ{o'dtﬁ%%'\%oei Wi AN IRS hbceSstiy fotatducti®l  may
possi bly al'so achieve its observed activity of enhancing cell death by way

of possi bf WECARSidigatéon, editic thoesult it KRBuaed INFakBomtivatybevibbyoomary and B | ' s
ki nase activity which may possibly serve to nodul ate various B{"’l‘Ot i ns
(e.g. NI Kjubseguenthacell suovival millibe regncedofn this-rREpesicit isVBETSHnS W AAe tREMAES Ul t

that reduged NF:- KB activatio i l,] occur u t I i val
will be rBddes Bk mdwwﬁ@%ﬂ death Sy 'ﬁf@gi‘ﬁipﬁé ﬂo#%{o%’%R?ﬁgtenﬁ s Y 1

| s added Wehh:.ell '&ﬁf&fgieac?i.vﬁ?, B8 knodgAthh: 5046 s aITNTAR- fRd MASR] bt PosibhRIIR i t
enhances their ce KilTing activity- It is known that both p55 TNF-R and
FAS- R, anBIbobssdds| ipdulimptheRiel deethi mhelsviyndubningtinghia ipedepsed caspasp AEHWNRAY s
culmnating in increased caspase, .activity, also induce fﬁlthiLv‘ﬂ]L& og1| ?f NF- KB
whi ch, t 02l psuesadivationel Mk «8 vihieh.itn §0E §xteBT negales 1C MG B Bl 'S i t

has even go%{]ce ?Etg[{ag &ad &%}1 OE%%&E:& dskd ﬁot?ﬁ?tl@?&e{li thik BLifg BRHREed

attribute 0 i nduction actrvation ie TNF Teceptors and

not the fgj Heri@d@diohhst NEXD hélivetch belhe TBEH Fecpstbhivands ndtythe hfedhee rofgbpt or s,
so that in these cells the NF-KB-nediated cell survival pathways are

appar ent | go-fnineedaciell v deathapathiveysc ol | thesat tecensershvigy shat T sthessy CB'I?SOGR‘? ng
gt A B RS L enhatie e 0 opuae o c
pathways. Thus, by blocking NF-xB induction it would be possible to enhance the cell
killing mediated by, for example, FAS-R, p55 TNF, RIP, and the Bl protein of the
invention may possibly serve this function and give rise to its observed enhancement of
cell death when added with FAS-R, p55-TNF-R or RIP.
_ In view of the above, it arises that B1 may possibly regulate inflammation, cell
death or cell survival processes in a number of ways, and may even do so simultaneously.
For example, B1 may possibly inhibit NF-xB activation, or B1 may possibly even act on
other intracellular proteins involved in the cell death or cell survival pathways
independently of its possible effects on NF-xB or in addition to its possible effects on
NF-xB.
Hence, B1 appears to possibly have the capability to modulate a wide range of
intracellular proteins, in particular, those involved in the inflammation, cell death and cell

survival pathways. As is detailed herein below, a number of known intracellular proteins



i nvention may possibly serve this function and give rise to its observed
enhancenent of cell death when added with FAS-R, p55-TNF-R or RIP_In view
of the above, it arises that B 1 may possibly regul ate infl anma#idohtB 285
death or cell survival processes in a nypber of ways, and nay even do so

si mul t anepusly. . For l.e, 1 may possi bly inhibi - :vation, or
B 1 my p V§i%ﬁ"§f”‘é"x}%‘-‘r{%§t 8nsucEf1§]é‘9r %/xﬁ?lrp}cg?rll%1Sé:?paﬁgéo%ngyﬁgﬁ?ﬁ@g‘%dv%gﬁ% n the
cel | deat | v t Q¥R¥Sath | Reep8deatdivg OCE! ISHPOSMERY endf fect s
on NF- KB rro?r.forllﬁ gd%‘?stﬁ#%txdnt gf ngg ggfgsi?otl elﬁeffects onl NF- KB. Hence, B 1
appears t gthessad kY abaatoushdamapptoiding alsd mvnivediiracadl deathi prshways gecleding
intracellular proteins, in particular, those involved, jn the infl glmmti on,

cel | deat RAZRD, ¢dAPL, sdAP2vend praemsndsy shis Xgy; Bl d’éﬁyai’cl’sélaiyh‘&eé?cﬁ W BT a
nb f. i nt | | ul j F ; i
vl "1 ckhown LSl VL 2008 2l ot

pr ot eol yt j1girdest i CtrhRNmBkul6€dd $nalClRd Iposieiag hnpadlWBY ) may glosdiblngserv@Eto | CH- 1,
Mch6é and others,” as well as various adaptorAEéot eins also_ involyed in cell
deat h pat bwaystritaciatidisngaspies BB thereiPrnhance ARgr areiedytife pdivity Neadits tay Bl
may possiply interact directly or . indirectly wth vari i a
their comwa&s&m@ Eﬁagllf-?{g'feétﬁjll BBLSeIBEY uﬁ‘Bﬁﬁ%aF@”ﬂ%é’fﬁ%%% %@Pﬁ/l%ﬁ%ﬁ%/s
modul ati o OS] A QPRI aBinhiMaY oP8SsHt&diY RPN thak @ preduneant r at e
vari ous C&%@égi%@&?%ﬁfé?@ﬁ@ﬁgﬁg {hleilr Sr gl{:ﬁ?ol 3l/ti c activi tpy | eading to
i ncr eased(CARD) dedinay idfhibit dpeptosis bl rewsiting odspased thesehygreveatingdgis Aelevity

c-1AP1 and B | shares homology with c-1APL, which.tself is ap inhibitor
of apopt oBil smay. thexefore) pessibly iefgBRadHectlyCRRMAIKAE raip F'ﬁﬁ} bi %ndag%%'%s? s by

recruiting caspases. thereby. pr [ t.hei iVdd Yo incBhséBell NRA@f Or e
possi bly éff'sgf@f] %ﬁ ?téclf]ﬁ?/%%? &Vn [ %(Igéc}?ﬁ ytﬂ\%\%e?%q%%dlltAﬁl narll%l I gad to a
suppr essi §fbr@dvet t B1 ipdbdibly th Oiﬂdi@éctlgﬂﬁpﬁﬂesi snterabiforebyth rasiols casgasen vinds eased
cell death. 0 Mboreover, Bf possi IDX by indirectly or di lL'eCt j nteraction

wi th vari G4k, aspadesbe dde ta moddam ,eff'(é"y PAPERROBRATENR WA EHKIABHACTAE: #Aem by
phosphorylation via its kinase domain,. and in this way B | may enhance the
caspase a&tﬁﬁ\?iw.é\aﬂla&e%ﬂ’&eﬁﬁ&?%&ﬁ‘ta‘?lé@ iion, Bl by possibly being able to

interact indireetlyo@r indfkdtemiion, B 1t By 385619 beObslE NG ifterdat asdimedy OO,
c-1API, c-1AP2 and others having CARDs can thereby possibly interact with
ot her pr otieéally with slapps tpretams suchtas RATRD), aniddtl, 6 AP2ang othgesianing Bl

STV VAl R S otstly St aaB! with biher protih$ Tidfa Spetfehdl iR ACnhRi-hAGE ckh! ar
death and cell survival pathways. For example, RAIDD interacts with other intracellular
proteins such as RIP and TRADD via common death domains, which, in turn interact with
proteins such as MORT-1, the p55-TNF-R and FAS-R. In this way, by possibly
interacting with RAIDD, Bl is thus possibly indirectly linked to these death-effecting
receptors and proteins. Similarly, c-IAP1 and c-IAP2 interact with the TRAF2 protein,
which, in turn, interacts with the p75-TNF-R, and with MORT-1, p55-TNF-R and FAS-R
via the interaction between TRAF2 and RIP as well as TRADD. Accordingly, B1 may
possibly be an indirect modulator of cell death processes by being indirectly linked to the
above noted adaptor proteins, effector proteins and receptors. This indirect modulation
may be positive, i.e., it may lead to enhanced cell death.

Moreover, by virtue of B1 possibly being able to interact at least indirectly {(via
¢-IAP1) with TRAF? raises the possibility of the involvement of B1 in the cell survival
pathway which is associated with the induction of NF-xB activation. It is now known that

TRAF2 binds directly to NIK (Malinin et al., 1997), which is directly involved in the



proteins such as RIP and TRADD via common death domai ns, which, in turn
interact with proteins such as MORT-1, the p55-TNF-R and FAS-R In this
way, by possibly interacting with RAEDD, Bl is thus possiblyJigngegents vy
linked to these death-effecting receptgrs and proteins. Simlarly, c-1APl

and c-1AP2 interact with the TRAL otein, .which, in,turn, i racts wth
the p75- TRiugHon of NPt ativetien. and tgggéymél F%”?;{W\é\f'] %@ﬁmg\%’ayﬁqsé&&gﬁe@%act i on
bet ween TRAF2 a P . C b NG NoduBitihe TRY celPQESIVEI Y be
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the abovguReiess ReRARihelYTBIRS of &Y kineicodomain®di msy posiblebeprar oreThi s

i ndirect nodul’ation nay be positive, i.e., it may |ead tq. enhanced cell
deat h. Modigoteimvolypd i the dAD kiR proiwedyd] tp VHé‘FhwEHﬁ}éFléng%lqaa‘Pgrt% ugHon east
indirectly (via c-1API) with TRAF2 raises th ssibi i t

i nvol verre?ftl‘(i% Ctlwﬁ“%%ndc@llSuévﬂ%\fizl%‘%ﬂve"ebaﬁsrﬂﬁgif‘o ke Vslé‘%s?ggh& i?ftet i th

t he i nducgi f_NE-K ' i on. ' hfdad nechRAE2olbiimels
directly %!ﬂ%ldﬁt? %leinﬁ?n%&rg{eﬂigcff'-c?fl'fsé@) hsmv\ﬂ{)%@g\ﬂt}l rectl y:’ involved in the 2
5 FEB 200&o@Ratidéius tensu@fivilpréd@saatmyigl Bomaynmssiblgreiplae TRASE0§iBal |
Accordingly, by possibly being able to npdulate TRAF2 indi r@%}% 3 1 may
be capabl mappossidtiubatirediiytineolesdin thaMAR, Kinasepathiiag, buin \fefsy t $5 py
virtue of its m;e dommin B 1 may possibly be even nore directly

i nvol ved feAugsd HYRHO8 pat hway (to which NI K bel ongs) |eading to

i nduction of ffis KRoaekliuRYhA PRMyE§!denffll Mo/l theHavRion dtnnakiidlaabove,
in view of the fact that é 11Te dg to an enhancenent of cell death, it may

be that Bsigndliag pathnegatii pertivake theninflimmatod wethdeah aod celheurwapl Py al

process, nanely, B 1 may possi b| dul ate TRAF2 or i be
directly #6asIsheliBil fmaynisrigne mody g&ﬁéf{ Rafyan et mRy égﬁi‘i)e Eﬂé‘%cgﬁgog‘:‘jgélyo

reduced N KBRELLY 8P Ruubianif @bSRefGAR B Sbidiad GedERlus2paramingl rol e
in the ot & B8 or A ht Facel Ufar st gnal 1 ng pat hways, in particular, the
i nf | ammat iyt Baehds sleabih danll isdictios UBYinval thoatbevwepsideredrid sasmedwd#ioBofl nmay
serve to nodul ate these in a way that may shift the. balance from gel4

survi val intracedlular degnaling n ety ofiracHy aajr BEHEFEY W0t KRS SR PEE

Exanpl e Zé?gnhanci ng ﬁffect Bl has on cell death induction. 131 may thus
be consi dBE0S 4R BESERYANPE or of intracellular signaling activity

directly or inghfecilen SshsMRRADWE: (RIRANEIEIbRS 0fei 6 B1nthkiapenticplly, ede
pat hways. Thus, when considering the various possible uses of BI,
t her apeut ingmirfayt to understandnpioat timat! cagesuBdanan B#e mubiple Frles napglyed B3y may
have mul tjalﬁllagcer gélleaéat}?%?gclegs’es,i a:[ndrgj'}ythe same time it may possibly actively inhibit the
induction of NF-kB and hence inhibit the cell survival pathway, or depending on the actual
proteins/enzymes to which Bl binds and their relative amounts in the cell, Bl may
possibly, in some cells, act to inhibit cell survival pathways, and in others, may possibly
act to enhance cell death pathways by suppressing cell death inhibitors.
Therefore, in general, as will arise from the following, when it is desired to
increz;tse cell death, e.g. in tumors, HIV-infected cells and the like, it may be possible to
use B1 to achieve this goal. For example, B1 may be administered to the cells directly or a
DNA molecule encoding B1 may be introduced into the cells to increase Bl expression.
Likewise, in situations in which it is desired to save cells from cell death induced
by TNF or FAS-ligand, for example, in various inflammations, autoimmune diseases,
graft-vs-host reactions and the like, and instead promote cell survival, then B1 antagonists

may possibly be used to achieve this goal. For example, Bl antagonists may be

administered, such as, anti-Bl antibodies, oligonucleotides having anti-sense Bl



enhance cell death processes, and at the sane tine it may possibly actively
inhibit the induction of NF-KB and hence inhibit the cell survival

pat hway, or depending on the actual proteins/enzynes to whi ch 2IBFEBi 1ehs
and their relative amounts in the cell, ;Bl may possibly, in some cells,

act to inhibit cell surviva t hways, and in ot her. may _possi bl act to
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survival, 'then B 1 antagonists may possibly be used to achieve this goal.
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anal ogs hafieitherabr beths bf shesealoaningo vathi or withsitd medietinhgay withds biedipeef to
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kinase reaction). 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 or
otherwise interacting with other proteins via the prodomain, or in subsequent signaling
(also possibly kinase activity) following such binding as noted above. Such analogs can be
used, for example, to modulate the inflammation, cell death or survival pathways as noted
above, by competing with the natural B1 proteins. Likewise, so-called dominant-positive
analogs may be produced which would serve to enhance the B1 effect. These would have
the same or better Bl-related binding properties to the other proteins and the same or
better signaling properties or kinase activities of the natural B1 proteins. In an analogous
fashion, biologically active fragments of the clones of the invention may be prepared as
noted above with respect to the preparatior: of the analogs. Suitable fragments of the

DNA sequences of the invention are those which encode a protein or polypeptide

retaining the BI binding capability to other proteins or which can mediate any other



enzymatic activity, i.e. do not bind or otherw se interact, directly or
indirectly, to a further downstream protein or other factor, or do not
catal yze a signal -dependent reaction (e.g. kinase reaction). 25 HiEB0a way
anal ogs can be produced which have a so-ﬁal | ed dom nant-negative effect,
nanmel y, an anal og which is defective ei ther .in bindi ng to_or oth r}/lvi se

i nteract i higdinet9r enzmeatip {kinaseh SctiNity anBotSH PN Accapdingly Era%lg"ékﬁhé’ﬁtf €

si gnal i ng | sQ_possi ki nase activit f.ol. i i ndi not ed
above.  SueRRrAPERERERp N BREE-AT s Hishlrg D H IR SRR e o

i nf | ammat yeRinafepdsitlFROfs ndtbi by A wiRRFEYpRM S0 ake ARG, Sitileng dekiyatvespet i ng
with the natural Bl proteins. Likew se, so-called dom nant-positive.

anal ogs nmegy be ppepacdcetstavdechmudifitaiioss pf thetsideegrhaprcef angerrmare éfmingcacid These

woul d have |t he me or better B| -related binding properti to the other
pr ot ei ns é‘?ﬂﬁlu‘?%@?g&nﬁ%ﬁms’ SRt @’ral%ﬁgﬂ‘i Fasmy by 8}5@?t?dg'§1ggtfork9ﬁ§§eprg Pvities

of the nagugale, el JPEALALAS. 1ol ol ABALAGRLS anf ABBOAN enklintd aiepE | o act i ve

fragnents o e“clones o e Irnvention nmay be prepa as noted above
W t h respeciretwlltdnewnrneparaat i on: of the anal ogs. Suitable fragnents of the
DNA sequences of the invention are thaose which encode a ot e%f or, .

pol ypeptide r@fdhniabgve AANE sequenses g thapgaysmpipe ywhigh sp Bridvt SrHgor

whi ch can. nedi ate . any. ot her 2.5. FEB 2005 .2 | NEH.R9, O, ERgIHITRL I Gritks nase)
activity b?_rg%ﬁl& 8@1%0%”@?“35\@8‘69%"&51’%7,%9??ésgé}é%?l% 0 H’t %Seén e_ncodg)gcf1 prot ei ns of
the i ”Ve”Idv@r!itidﬁ?Dl\D@sé@lﬁ@:E&E @Eba&ﬁ‘f@'o?ﬂ HRNAnAwitR Al DAVA sétReadel deeived fram the

dom nant - positive effect as noted a}r{)ove w th respect to the anal ogs.

Si mi | ar | ygodieg regiti vés natimy Bilepota@naneshioly sschahyerdizationiis ipesermsdsugier  he

si de groups ,of one or nore anino acgid . yesidyes, of e proteins ejr
anal ogs ofoffahe strnsery cpRdidR; 3§ tWB‘ﬁ{‘o[FbeH@alblFopg}hquuef‘ﬁeéi Fncéj?\igl %gs or
fragment sy to: - 0L DOA ¥eq1RAE, TRerefORCIABILEE DNRX C. |
as are we ]IOEC%H%\[/}%E%}?%%!J%?%'%&gsﬁfgﬂ%%%"jl%ﬁlA)ég%quencesl:eof the invention
whi ch encedgerceBwhjuhdiaet 8 relativaebf lghthomasiaky ¢ tHermagwe Bl *saDNik seqrgnéeyeénd t her e

is also included, as an enbodi nent of the irlq\’/eg%i on, segq@n es capabl e
of hybri dAZiSHeh WERIBSeat dAke Seneness WBICh vBay f f&ameGgitalT e g‘ice ®bf a

native BI ' ' | C h L:di: i S i : 1)
noder at el 35/&@? écl%%l%g%(%d?%%@cﬁ ??rg)#gfhlaﬁgﬁ%ﬂil%ﬁ%n%rqrd? aza ﬁl)géés%&jﬁségﬁﬁemfgz
encode a efjodinggiretidsibeittiingaoB gropp @f @ 1nlikeTseqaenchy badodinzabpetdiNAagegiuences

t herefore include DNA sequences which have a rel ativelfy hi gh hom)lg y to
the nati véheBadtivily cINAI Suoigisc Burthand these seqienceseprr b @ examRle.sBGldfices

pAATAE T TR T R
Bl protein cDNA sequence but incorporate a number of desired modifications. Such
synthetic sequences therefore include all of the possible sequences encoding analogs,
fragments and derivatives of B1 proteins, all of which have the activity of B1 proteins.

To obtain the various above noted naturally occurring B1 protein-like sequences,
standard procedures.of screening and isolation of naturally-derived DNA or RNA samples
from various tissues may be employed using the natural Bl protein cDNA or portion
thereof as probe (see for example standard procedures set forth in Sambrook et al., 1989).

Likewise, to prepare the above noted various synthetic B1 protein-like sequences
encoding analogs, fragments or derivatives of Bl proteins, a number of standard
procedures may be used as are detailed herein below concerning the preparation of such
analogs, fragments and derivatives.

A polypeptide or protein "substantially corresponding” to B1 protein includes not

only B1 protein but also polypeptides or proteins that are analogs of B1 protein.



encodi ng proteins belonging to a group of Bl-Ilike sequences encoding a
protein having the activity of Bl proteins. Further, these sequences nay
al so, for exanple, include non-naturally occurring, syntheticahblyEprmduced
sequences, that are simlar to the natiwe Bl protein cDNA sequence but

i ncorporate a j 1L.f1cati oRs- : ' gRces
t herefore incl ng.g% gﬁltﬂ%f Q@Eﬂgﬁtgaglggéﬁ) g#egéog@qﬁ)eﬁgegéﬁggaf%f?sg?g)%g@y
fragment s vafich slRrdruadie\wasn®iciBof theBIt rioten's &hinoakidvleijwdnch haschaeh eepdaxed vi t y

of B | proteins. To obtain the various above noted naturally occurring Bl
prot ei n- | i seybeneeine acd, delried apd/ ot énsarted - rpvided dbati g TaHUtIS Bl on of

I 1y-deri ; RNA I f | ' - : I d
ei ng. t e HEPYY STosPY A3, BE S ADRARSrvBBrHo VAt bt h BBk YPudl®; Y ©

exanpl e Stc@ﬂ@%{oﬂ procedures set forth in Sanbrook et al., 1989). Likew se,
to prepare th a%ove noted various synthetic B 1 protein-like sequences
encodi ng anal 0ds order agsEtaatilly derespoaiditodsl piotdd, the dianpersin the saquense obf

st andard rocedures may be used as are detail ed herein bel gw concerni ng
the prepaft POEIRT SyeitRS IRMIMegse senesgirerelaliveli Juger | Aope eA“LBTg‘%e{/r? pti de
or protein,” i all rres g’ r I QforeOnly B
" proter n YA s s iR R RGN e of B HOE! ol ) UhiBEeS

protein. QrelablER QRS tRin fivy)anagtodt atferbbs hanhom@! thyn dioee esgonbinges. B1
protein are those pol ypeptides in which one or nore am no aci d.ofwglfag B |
cid

protei n' s Vihienanyatschiniges) aambe ubets tdh et petsptialve biolagialy ARE{enRIOTEH ,
del eted and/or .inserted, provyj.ded that the .resul.ti r i AT ES
subst ant i é}d‘é%%a“tf §%W§5p8f](§)ﬁ? é%erbfi"b“r GFf Sugh g“’&ﬁ?@ﬁ‘{] ,@seq{sge&lﬁfﬁﬁrhgtg féaltln to
whi ch it nﬁﬁéée%&ﬁ?rt‘ééhnj s Obflefhet DNAIDEI@ARINEAlhey FrBfeireS RulEng 0inB al fpwot ei n,
t he changes 1'h the sequence of Bl proteins,” such as isoforns are generally

rel ati vel ynodiffvationsAl fThe yghtetrseexprestzdr byosuchctiamgesanntiyn the vrreaed Finthedn,
preferably there are no nore than ten changes

, f
preferably Lhey e ot no, ot e Lhan LD Shanges, Tpre LerSlebiYgmre
techni que i e sgddt 81 fidsQ e a@@?@@@fﬁ%ﬁé’ (3 R4i0@ 6akHeYe Bkl ysﬁnaﬁ@blelams

whi ch sub 1rally correspdn roteins, one such technique is the

use of conéenin thaalodulmtib@grisiosol the intacelkbar pathiwags DNAd ebrevedi ng t he
protein, resulting in a few nodifications. The proteins e\yﬁpressed btﬁ such
cl ones can t hen "Genseevasiseicahanges affethose ghanges ywiieh BYQWE 08t P&r PEEEY tHer

proteins Q: grilg%gche Lgtgvit%xcﬁ!mé %rotguq QAP IR &%al()%lg@rst #6548 Feened 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.

Conservative substitutions of B1 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 presented in Table IA, which substitutions may be determined by routine
experimentation to provide modified structural and functional properties of a synthesized

polypeptide molecule while maintaining the biological activity characteristic of B1 protein.



binding sites, or to B I itself, and to nodulate the activity of these
other proteins or Bl itself in the nodul ation/nediation of the
intracel | ul ar pat hways noted above. "Conservative" changes are ?ﬁog 0
changes whi ch woul d not be expected to %hange the activity of e g?&?éin
and are usually the first to be screened as these would not be expected to
substantially change the size, chargéébkléonfiguration of the protein and
t hus woul d not be expected to change the biological properties thereof
Conservative substitutions of Bl proteins include an anal og wherein at

| east one amno acid reshglgalin the pO'ER&ﬁEhQ? has been conservatively
replaced by a different "amno acid. Such substitutions preferably are nade
in accordance with the f@dsmweng |ist asSupstigtented in Table | A which
substitutions nay be determ ned by routine experinentation to provide

nodi fied structural and functional proper-ties of a synthesized

pol ypepti de nol ecul e whil g mai ntaining tQﬁ.g%plogical activity
characteristic of B 1 protein. 0 26 Tab %A O d Exenpl ary Resi due
Substitution Ala Ay; S exrg Arg Lys Asnifdn;Hs Asp Gu Cys Ser dn Asn
Gu Asp Gy Ala;Pro Hi's gsn;G n Ile Leu;Val Leu Ile;Val Lys Arg;Gn
Gu Mt Leu;Tyr;lle PhéAset; Leu; Tyr SéAniy  Thr Ser

Asp Glu

Cys Ser

Gln ' Asn

Glu Asp

Gly Ala;Pro

His Asn,Gln

lie Leu;Val

Leu : Ile;Val

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

Thr Ser

Trp Tyr

Tyr Trp,Phe

Val He;Leu

Alternatively, another group of substitutions of B1 protein are those in which at
least one amino acid residue in the polypeptide has been removed and a different residue
inserted in its place according to the following Table IB. The types of substituttons which
may be made in the polypeptide may be based on analysis of the frequencies of amino acid
changes between a homologous protein of different species, such as those presented in

Table 1-2 of Schulz et al., G.E., Principles of Protein Structure Springer-Verlag, New



Trp Tyr Tyr Trp;Phe Val Ile;Leu 2 5 FEB 2005 Alternatively, another group
of substitutions of Bl protein are those in which at | east one, §rFE'anguﬁ§i d
residue in the polypeptide has been renoved and a different residue
inserted in its place according to the #9llowing Table IB. The types of

substi tut ipn i may. pe edn th pept i de.

anal ysi s ﬁf@hﬂ ﬁgaﬁeﬂﬁ glgs'g?gaqrﬁ Q%I%gqr{d)%ﬁhg}ﬁéggﬁbgw\%gﬁ %ﬁigfr%%glga{)us
protein ofpréidfar ont. FRREIAA% CBUFAnFFaridiREECAr BESNtBaled bn stébhe adalyispf
Schulz et al’., GE., Principles of Protein Structure Springer-Verlag, New 2
5 FEB 2003lt@Tativéordaserdjvelsditutaond aFé gsfined- lereif aCresthpngesnwitlie, onem{ghei ns:
Structure gpd,l\/b_ecul ar Properties, WH. Freeman & Co., San Francisco, CA
1983. Bas&d BN HEHEBHPSnal ysis, alternative conservative substitutions
are defined herein as exchanges within one of the follow ng five groups:
TABLE IB 1. Small aliphatic, nonpolar or slightly polar residues: Ala, Ser,
Thr (Pro, dy); 2. Polar negativel fABIH fgd resi dues and their am des:
Asp, Asn, Qu, Gn; 3. Polar, positively charged residues: H's, Arg, Lys;
4. Large aliphatic nonpol ar residues: Mt, Leu, Ile, Val (Cys); and 5.

Large aromatic residques: Phe, ..Tyr. Trp.,The t.h 1 NQ: 4aGd. eg) in
par ent heses above hjve sEg@ﬁﬂlp%gfz’egor&r?laﬁr%tSilght?fg‘?ig}h&ggggu%él?’ %érsbt:ﬁz t he
only residue |acki ngpl%nyﬂ}%i de chain and thus inparts flexibility to the
chain. This however tends’'to pronote the formation of secondary structure
other than a-helical. PPolar bestiugp chirged ssidnesasl theje amisics yASE, iAsht Blp,
constrains the chai R}and generally tends to pronote 13-turn-Ilike
structures, althoug Bh sone cases Cys can be capable of participating in

di sul fide bond forngtionpphi LSl tenkidh&-protein folding. Note that
Schul z et al., sup?g; .\Agmah%ﬁélpg%y@%%ps 1l and 2, above. Note al so that
Tyr, because of His, Arg, Lys;

4. Large aliphatic nonpolar residues:

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

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

The three amino acid residues in parentheses above have special roles in protein
architecture. Gly is the only residue lacking any side chain and thus imparts flexibility to
the chain. This however tends to promote the formation of secondary structure other than
a-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 h};drogen bonding potential, has significant kinship with Ser, and Thr, etc.

Conservative amino acid substitutions according to the present invention, e.g., as
presented above, are known in the art and would be expected to maintain biological and
structural properties of the polypeptide after amino acid substitution. Most deletions and
substitutions according to the present invention are those which do not produce radical
changes in the characteristics of the protein or polypeptide molecule. "Characteristics” is
defined in a non-inclusive manner to define both changes in secondary structure, e.g.

a-helix or B-sheet, as well as changes in biological activity, e.g., binding to other proteins



its hydrogen bondi ng potential, has significant kinship with Ser, and Thr,
etc. Conservative am no acid substitutions according to the present
invention, e.g., as presented above, are known in the art and2uoUER 2§
expected to naintain biological and styuctural properties of the

ol ypeptide after am id substitutiaon, M e S '
g ubglto i !to utW@hEr@@E@Wﬁi(ﬁm’ Pﬁsz)sreeascgﬁity ARYenL M ?’g}l\lggé%g{ gégls%& oLz not
produce rl%%%s asﬁ{S‘[@H‘QG&veiaﬂdtb@%uEhar acteristics of the protein or
e e.

pol ypepti ecu "Characteristics”" is defined in a non-inclusive
manner to def i Braanttdstofpheahgtsn bharsieo andauystiutianstimpeteies which gahbe psedor
13-sheet, as well as chanﬁs i n_bi ol ogi cal acti vilg, e. ﬁ cPi ndi,n W0 ot her
prot ei ns f2r SbREMETBIZ P! Bl PIRISHGA6 M Hsthe GARSYE I¥ention AAdWIe Y RS and/ or
nmodul ation of .cel |l death or V] Y$3 853 NP pbavergassd el ow.
Exanpl es IB?t%B‘F 8%’8&5“8 anprés%ggréi% dé\é[i?g' gg%é{]ll@u%’onjé i'n profeins which can be

used forg obt abNikn8aA08 £95 106 9B tPKetisiens! 4096501 tbNantea eprlsseditd,Tldvent i on
i nclude any known nethod steps, such as presented in U S., Eatent%{ﬁE
33, 653, 409GiHmnglet al AuBBY 05869 htrledtst787 and HysinesuRmited Profeins PESIE’ §43 to

Koths et al., 4,965, o) men et, al.; 4,879,111 to Chong et al.; and
5,017, 6918tsopﬁt§%t s é?o?lggé*r@ﬁ?‘yﬂ ﬁe) substituted proteins presented in U.S.
patent No. 4, 99/ 33%?%ﬁﬁéml\ﬁ'v@%utﬁht&ion;ﬁaﬁbuﬁ% SRS SYHEH veeldsidy Signifistitlyns

i ch wou

di scussed above d not significantly change the activity of BI
protein, eahfethecansey vABlveomihsitheutomeyative Substitutionsselr st FoRservarts nor e

random changes, which lead to_an ipcrease in biological .actiyvit - he
anal ogs ® more rardsne FRranges MAUGhIE Hedf 1NErepts %beq{pﬁcaﬁ ﬂétl‘é@o‘bee/tll%?m@{l@s

i nvention, en. t.he_ex f : i gt d or deletion is to be
conf i rrred?f%ﬂgmé‘?(lﬁ’ Freedgt%ﬁdne%tt%g’gglmnwtthia?c%?&%lg%%n%te Fat the effect of the
substi t uti on( sivhel eleikh@fBdt of eCsubstitiifion dredelaivalisiat edednfirmes e ekilidndi ng

and cel| death assays. Screening using such a standard test does. not
i nvol ve undbe agixpdr hmm&t@itbfﬁ.th%@ﬁ"?%eOfg@ﬁeSPP%!‘“l"&PgSg dgﬁ%zs)aﬁ%"o‘@glnléer e
general ly epar.ed by sj.te-direct engsils.: - t] i e DNA
encodi ng ?Vﬁém%%lbyprr%%{%q Pg?%épgﬁﬁﬁg?%kgﬁ%ﬁ%%g %ﬁk&lrgn%%#ﬁc%%ﬂtéhg%?ﬁg%%, and
ther eaf t efoe3 @t ﬂ@élivéhﬂ&eté%?e%tﬁ[&. expressing the pol ypeptide in

I

reconmbi nant cell culture. The anal ogs typically exhibit the sama_ or
i ncreased qual At ahé veenetii déveli thabe aoelogs tage agenemaly neeared (B St ’r"?“it?ijg

Publ | cat | BHEERHRIS A PyedES FLBF ORve rerear 11 Hioier Syl BuRe DRIECTE
al ., Mol egithaho hOMaE, aftt hRRARE §hdheMBiRAE e DNQ shdSptddding the polypeptide
in recombinant cell culture. The analogs typically exhibit the same or increased qualitative
biological activity as the naturally occurring protein, Ausubel ef al., Current Protocols in
Molecular Biology, Greene Publications and Wiley Interscience, New York, NY,
1987-1995; Sambrook et al, Molecular Cloning: A Laboratory Manual, Cold Spring
Harbor Laboratory, Cold Spring Harbor, NY, 1989.

" Preparation of a B1 protein in accordance herewith, or an alternative nucleotide
sequence encoding the same polypeptide but differing from the natural sequence due to
changes permitted by the known degeneracy of the genetic code, can be achieved by
site-specific mutagenesis of DNA that encodes an earlier prepared analog or a native
version of B1 protein. Site-specific mutagenesis allows the production of analogs through
the use of specific oligonucleotide sequences that encode the DNA sequence of the
desired mutation, as well as a sufficient number of adjacent nucleotides, to provide a

primer sequence of sufficient size and sequence complexity to form a stable duplex on



Har bor Laboratory, Cold Spring Harbor, NY, 1989. Preparation of a B 1
protein in accordance herewith, or an alternative nucl eotide sequence
encodi ng the sanme pol ypeptide but differing fromthe natural sea ehfee pe
to changes permtted by the known degeneracy of the genetic code, can be

achi eved by ites ci f.i c. nutagenesj s of 1 hat r.Li-er

pr epar ed l}ﬁgg's@as gt t%g%ﬁfg{‘?'Q/Emck}%'?%'%{r%‘ferﬁd%‘%{]& %%H@?{jg? %tg‘g‘é? it‘(I): 2

mut agenesh i atiiawa 1&%@1 Ripdustd wtofboansheds cohipuehting heclatideobn sqci fic
ol i gonucl eot i de sequénces that encode the DNA sequence of the desired

mut at i on, si&sofihk seqaenge g dlerent Inngenbet, the teabijiguenf sitscprabe ratagenasty
provide a prjinmer sequence of sufficient size and sequenpce co exity to
form a stiadvdl Wpele &g Bt S EEETP %P“@GPW@isﬁéé anAc{éﬁBandé[ITg)t’i[éh}ﬁ
junction bej raver i N i o2 to 25

nucl eot i d%‘géjlqﬁl9}8‘«’3)?:&%3%2058;%&6%@%{1%1 q%@]{@r r%tgﬁhfrglg b?gg%%enggrrpl enmenti ng

nucl eoti des onaedaibe gipfeintd, thesieeguanc eubaiengisaktimied. typicaligenpial a t he
techni que of site-specific mutagenesis is well known in th%g%rtr as
- (983, the

exenpl i f i Bagbyepablthat agxistnén datha singhauranged apd goublersiganded:
di scl osure of which is incorporated herejn_hy ref i b
appr eci at §gtors Heefd] @es_ltgﬁigrgptpﬁénwega%%gxgluge tvégtﬁ%i g‘k’g%%ﬁﬁ)l? ?;H,\nyhéegf%%orys a
phage Vecép&hptebéé disctbseh by MeBRL s 81 STHA €FeStinanSpRpanen dpWMilceossieanided
a

[
form Typic vectors uSeful I'n site-directed nmutagenesis include vectors
such as’ tdel RE3mphageDMioEditexAnPlation, dsaiscAinstedapy (198 thrydisalosgre of Third
Cl evel and Synposi um on Macronol ecul es and Recomhi nant DNA, ..Edi .
Wal ton, EWBEY ir }I}GNP@{%Fdjahﬁrilighﬂ)ﬁqurw&di i Uﬁbﬁgfﬁ afmeé?i.‘gi _saw‘{ab’%
| ncor por & n{eh) hoflY e’ BLENE Grend S Sl AABINALS theRUiskiled Al {rabhe
1 ally wel n

comer ci a# y And THEI T Use Ts geher own to those skilled in the
art. At gr&aibives), plasplaesosts Batnmid Baingtontaated ahaiengign of replidattbiphage

origin of replication Veira et al., Meth. Enzynol,. 1%:?;.3,. 1@87% By be
enpl oyed §¥eirabat ail.n Math glesyarof di3ddd 19PRamay ke g 1o Qofan GingiEcYegee

mut agenesfl;)gI in accordance herewith is perfornmed by first obtaining a
si ngl e- st rﬂ%ded vector that includes within its sequence a DNA sequence

that encodes rnf%zenéﬁi,%ﬁamrea@d #REREAGR. in AbcRliirge huehéntis gerfpmiedely firear i ng
the desired nutated sequence is prepared syntheti callypli\a/%autorrat@gte
f

DNA/ ol i goohtainimgtai siteglesstranided ivectorTirisinclpdesmeithin 4fs spatengh deqhenss
DNA_pol yERPTSIE EHEHBRS BBo e A Ol gar  aas AP e PRSP B
conpl ete §é§§er§:¥ Nt BesafedofynifiGcdiN Bt h@BmRRAr HRG/SidoandleottioUsnthasistut Biied
sedrence Sﬁmer is then annealed with the single-stranded protein-sequence-containing vector, and
subjected to DNA-polymerizing enzymes such as E. coli polymerase I Klenow fragment,
to complete the synthesis of the mutation-bearing strand. Thus, a mutated sequence and
the second strand bears the desired mutation. This heteroduplex vector is then used to
transform appropriate cells, such as £. coli JM101 cells, and clones are selected that
include recombinant vectors bearing the mutated sequence arrangement.

After such a clone is selected, the mutated B1 protein sequence may be removed
and placed in an appropriate vector, generally a transfer or expression vector of the type
that may be employed for transfection of an appropriate host.

Accordingly, gene or nucleic acid encoding for a B1 protein can also be detected,
obtained and/or modified, in vitro, in situ and/or in vivo, by the use of known DNA or

RNA amplification techniques, such as PCR and chemical oligonucleotide synthesis. PCR

allows for the amplification (increase in number) of specific DNA sequences by repeated



t he second strand bears the desired nutation. This heterodupl ex vector is
then used to transform appropriate cells, such as E. coli JMLOL cells, and
clones are selected that include reconbinant vectors beari ng2®heEbiilat ed
sequence arrangenent. After such a clong is selected, the nutated Bl
protein sequence may be r,ermV£d and }b)l aced ie‘g an a e vector

ropri '
gener al | yDNA paly@ieise £ackions, obus FRCUL 8 DOPSEEH 4 [FRECPel e hE9m8E dln oyed
for trans i.on-of - ' , LEHRITY ordie Rs pucpErCc acid
encodi ng {hgﬁsarg@“%%?gtkgpﬁregg%bgfhgodﬁg%&oflet‘:ﬁg%ﬁed,C ob{o gi ned cgrﬁ%/ or @rrpﬁ’di fied,
in vitro, piifeSiarddaided which ate\compleynehtaey tstheatqlenomwn! Divtessr ThRWAmers
anplification techniques, such as PCR and, chem cal ol igonucl epti de
synt hesi sareplygn generased by eutontaeedaPis syikasisonBeGaHes BREES| N gyedyfo

i fi ted 2.5 F E 0 .
" bact i onsiURIE WPl pish LAY BaSafiiiels, Fchf arlied o SR EC |
that is f%&ﬁ%tm sk PAhE BBEneOblekf6d. NG fhikGatiRGl of tBREWaRERchddTegivnter t o

carry out primers” are designed which are conplenentary to the
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pairing c be | @r.a . i i i t hepRAY S ﬁégb_,-?d {801 RRA&se can

| ead to the sy%%ﬁe?&sEggplgé%%gégﬁﬁfzdgyp@fgéu& rg{s}]ulfr?ng |nutlﬁ%_ generation
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al so, e.g., Ausubel, supra, Ch. 16. Al so, by coupling conplenmentary DNA
(cDNA) syextrassiiular desiaingofraerrelastin recepipBWHIGH K818y t h PCR, RNA can be used

as the starting naterial for.the synthesi - A siidogai n of
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desi gned bt RERFRQLA & REWNERI dod6hd ANMhs bRl elie gevkRegménead bie emplifiedh as
term nation codons at the ends of the gene segnent to be anplified. This

pl acement This plastneitcefi restrisiioresitestat tthe S5andadicends of i apPliigdeSHRPFAYEE gene
sequence 1o for gene segnents, engodi the Bl protei [ nt

t her eof t@)ﬁal%'é‘s rsgteB‘?ng%'éeé‘itsgﬁrg:gg'Pﬁrth? i%aal?riogeg“ 8t ﬁelra‘c%"ge&ggheégebsfq 8n /%U;S ¢l oni ng
sites in. ﬂé’s@ﬁm%@&”&-lig?ﬁgeﬁ 8iher Quh&ceiRliddtorg SR Jdcatbi on of RNA and/or DNA

are well known in art and can be used according to the present .
i nventi on wit hBGR anddukerengbodsnefranglification A4 apd/or TENA gae wieh denawa in

gui dance presented herein. Known nethods of DNA or. RNA  anplificatijaon
i ncl ude, B‘@tar%ﬁnél crpbe pad aceerding tBé*PeyIFFE%E‘&E@VE‘H%ﬁ“ﬁ“F@éE&PP%W% e@ﬁl&’%m at ed
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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, 4,800,159,
4,965,188, to Mullis et al; 4,795,699 and 4,921,794 to Tabor et al.; 5,142,033 to Innis;
5,122,464 to Wilson et al.; 5,091,310 to Innis; 5,066,584 to Gyllensten ef al.; 4,889,818
to Gelfand ef al.; 4,994,370 to Silver et al.; 4,766,067 to Biswas; 4,656,134 to Ringold,
and Innis ef al., eds., PCR Protocols: A Guide to Method and Applications) and RNA
mediated amplification which uses anti-sense RNA to the target sequence as a template
for double stranded DNA. synthesis (U.S. patent No. 5,130,238 to Malek ez al., with the
tradename NASBA); and immuno-PCR which combines the use of DNA amplification
with antibody labeling (Ruzicka et al., Science 260:487 (1993), Sano et al, Science
258:120 (1992); Sano et al., Biotechniques 9:1378 (1991)), the entire contents of which

patents and reference are entirely incorporated herein by reference.
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such portion Qr i rgglg\tmélggsvé_ln elbet %E@M%h% E%\légrdn ﬂ%cﬂf H@fdt@cglgyi ties.

Such fragnent erl vatives na

pr epar ed gyou%& %Feﬁéslrﬂef@ drhif@Rhdi® ASidRks Bﬂ"ﬁie%ldﬁotéiﬂ GldPAaloss ONfagdtientbE am no
acid residues of the Bl protein, its analogs or fragments, or by

conj ugat i by cofjugdtnBofl thp Mot priotein, iitssanalogh @g Sragmentsatpenetler m@ie%ﬁ)ﬁ Bepl

nol ecul e e. ant i bod enzyne, ept or in
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biological activity as B1 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
amines, N-acyl derivatives or free amino groups of the amino acid residues formed with
acyl moieties (e.g., -alkanoyl or carbocyclic aroyl groups) or O-acyl derivatives of free
hydrzaxyl group (for example that of seryl or threony! residues) formed with acyl moieties.

The term "derivatives” is intended to include only those derivatives that do not
change one amino acid to another of the twenty commonly occurring natural amino acids.

A B1 protein is a protein or polypeptide, i.e. a sequence of amino acid residues. A
polypeptide consisting of a larger sequence which includes the entire sequence of a Bl
protein, in accordaice with the definitions herein, is intended to be included within the
scope of such a polypeptide as long as the additions do not affect the basic and novel

characteristics of the invention, i.e., if they either retain or increase the biological activity
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which binds specifically to some cells (CD4 lymphocytes and related leukemias) or any

other ligand that binds specifically to cells carrying a known receptor, such that the
recombinant virus vector will be capable of binding such cells; and the gene encoding the
proteins of the invention. Thus, expression of the cell-surface-binding protein on the
surface of the virus.will target the virus specifically to the tumor cell or other receptor-
carrjfing cell, following which the proteins encoding sequences will be introduced into the
cells via the virus, and once expressed in the cells will result in inhibition of the cell
survival pathways leading to a desired cell death or immuno-stimulatory effect in these
cells. Construction of such recombinant animal virus is by standard procedures (see for
example, Sambrook et al., 1989). Another possibility is to introduce the sequences of the
encoded proteins in the form of oligonucleotides which can be absorbed by the cells and

expressed therein.



other ligand that binds specifically to cells carrying a known receptor,
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expression of the cell-surface-binding Ry ot ein on the surface of the
virus-will target the virus specifically to the tupor cell or. other
recept or - carrglrm@rla’ewh?ﬂ thesi ngmgmw ﬁfrt'hémblpé%eﬁweéﬁc‘ﬂ'dg%a%@&d’é‘hces

will be introduced into.the. cells,via the vir n in the
el |5 i | PSR oF b Srremne i <of ¥4 oldifreth i w0 fha0 U6 cEXBRARERE P2
desired cel beldGahbowrtol JFBUBO ietea$Bdl AiGuMoL imBfholsAnlAeS? or @eler Sell death
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it is possible, when the B | proteins actually tnhibit cell survival

pr ocesses forothe B raeinsnol abo inventions twtashnivorldaeffetinely ddtdk diedransigiehely s,
to, for exanple, introduce into the cells, by standard procedures,

ol i gonuc| BBETA® Enfeding ghe meotans ia-ﬂéeﬁ@@%&o@i)%){%%fqﬁél?f@%wnﬁaﬁ drd @ jthe
proteins qLhe | ' ' WO f td QK ah®etin@bi®icad i on of
MRNAS enc%bﬁlgﬁ} h@ﬁg;%%lg?%%@%@f‘ﬁ% %%;ﬁbff%gkdll¥ﬁgﬁycrl@gxpr esgi gnl and CI ead to
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tides may be introduced into the cells using the above reconbi nant virus
appr oach, thendrus beisg dhesdigoapdeotidapequsBic®dy the virus being the

ol onuc eot | U5 SERVRRSRMOLIEE RBSSIPLLIIE A bt emnspec {1«

for the protei JO0F Phig elr intracellular signaling
activity. infgdit B IMREeIWMY shalinghichiity ng the undesired effect is by the

recently devel %ped o ] ]

et another way of inhibiting the undesired effect is by the recently developed
ribozyme approach. Ribozymes are catalytic RNA molecules that specifically cleave
RNAs. Ribozymes may be engineered to cleave target RNAs of choice, e.g. the mRNAs
encoding the B1 proteins of the invention. Such ribozymes would have a sequence specific
for the mRNA of the proteins and would be capable of interacting therewith
(complementary binding) followed by cleavage of the mRNA, resulting in a decrease (or
complete loss) in the expression of the proteins, the level of decreased expression being
depe;rdent upon the level of ribozyme expression in the target cell. To introduce
ribozymes into the cells of choice (e.g. those carrying the sequence of the Bl proteins)
any suitable vector may be used, e.g. plasmid, animal virus (retrovirus) vectors, that are
usually used for this purpose (see also (i) above, where the virus has, as second sequence,
a cDNA encoding the ribozyme sequence of choice). (For reviews, methods etc.
concerning ribozymes see Chen et al., 1992; Zhao and Pick, 1993).

(iii) They may be used to isolate, identify and clone other proteins which are

capable of binding to them, e.g. other proteins involved in the intraceilular inflammation,
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and invol ve in the intracellular signali.n rocess.. I.n this. application
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chr omat ogspripgtRsocess dnahie appliratiens the Pipteihdheipt C@Sngagd?enfsa%‘%/%‘?ﬂé'a?WSV\hi ch
they are %?H%bﬂrgsegﬂ( in%rﬂ%in,ngxay Be Hidividually attached to affinity chromatography matrices
and then brought into contact with cell extracts or isolated proteins or factors suspected
of being involved in the intracellular signaling process. Following the affinity
chromatography procedure, the other proteins or factors which bind to the proteins, their
analogs, fragments or derivatives of the invention, can be eluted, isolated and
characterized.

(vi) As noted above, the proteins, their analogs, fragments or derivatives of the
invention may also be used as immunogens (antigens) to produce specific antibodies
thereto. These antibodies may also be used for the purposes of purification of the proteins
of the invention either from cell extracts or from transformed cell lines producing them,
their analogs or fragments. Further, these antibodies may be used for diagnostic purposes
for identifying disorders related to abnormal functioning of the receptor system or
inflammation, cell death or survival pathways in which they function. Thus, should such

disorders be related to a malfunctioning intracellular signaling system involving the
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Fab and Beemedicdetsclighents | acking the Fc fragment of intact antibody,

whi ch are Capaq%g aﬂf'boc@ésngcirni?a {9 reo?vhge)mlTﬁetffénﬁﬂe%@iiﬁ@entibxﬁ‘ciﬂldydb&g
fragnents of an F Bodi es, use In the present invention may be used to
quant i t at employedhiswleidatigtdsie inymagifictesténee ot omesnastectrhe micressaply.ofer 1 n a
sanple, or to det_ectqfﬁresence of cells which express the, clones of Behe

present PiRvedstecHan qhitke chpneneofa o BRSPRhEYERROT rdiuiBY | elPeiote e
ecn o ST TS SR, B A0 gt o1
(or fragmemkied bhESRQTOF thisgkstnt inRedtha tBrsesientspdoentTiherntibadybler fragment)
is preferably provided by applying or by overlaying the labeled antibody (or fragment) to a
biological sample. Through the use of such a procedure, it is possible to determine not
only the presence of the clones, but also its distribution on the examined tissue. Using the
present invention, those of ordinary skill will readily perceive that any of wide variety of
histological methods (such as staining procedures) can be modified in order to achieve
such in situ detection.

Such assays for the clones 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 capably of identifying the encoded proteins, and
detecting the antibody by any of 2 number of techniques well known in the art.

(vii) The encoded proteins of the invention may also be used as indirect
modulators of a number of other proteins by virtue of their capability of binding to other

intracellular proteins, which other intracellular proteins directly bind yet other intraceltular

proteins or an intracellular domain of a transmembrane protein.



enpl oyed histologically, as in immunofluorescence or immunoel ectron

m croscopy, for in situ detection of the clones of the present inv éion.
In situ detection may be acconplished by renoving a histolog?éaﬁﬂ%g® i men
froma patient, and providing the [|abeled antibody of the present
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proteins, the MPEIWEhstIG PLOFRARS ﬁ%@ﬁtﬁo hmﬂ'af g? nﬂ Péc)) tgct(rg o CZIP?)L in a
nunber of th‘éﬁ!’ﬁvé%e@ﬁﬁlbﬂﬂeﬁ NEARIJIBROTEhibA td the @E}dm(ﬂvmbh tHetprSfmishﬂ thd so be
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prot ei ns iferttive Ware esdd asmq’rayalimre ped bdowetb uiglan':g I@nyoﬁndtqliléfaﬁiérllze RHEHN

standard screening proc re xa e. scree

pr ocedur eB P14 lAFABEIC. t"aBLi'fﬂfBF?Hfg{ﬁrﬂg‘@E@E'rgeto ‘?B‘W éﬁg%ﬁlv'f%lon@e&ﬁngf y the
proteins ?rfotén{l} add Y/ &RE | rel:n‘egé?l‘f“fa%?ors %ﬁ%ﬁed%ﬁﬁ&ddﬂvﬁﬁtr@ﬁﬁ iD ehedxpdRated such
as affini romat ogr aphy, " DNA hybridi zation procedures, etc. as are well
known in §1§;e111agtprot@sl solvatieh naglelnive f ygraling cloavidet ef ither tzhé hepeotveiutd of
the invention or to isolate, identify and characterize additional proteins,
factors, lfeéf?éﬁtt(ﬂf%te‘néﬂféml%ﬁl"éﬁd‘é?@té‘éﬁ%{%é’f%esﬁl nding to the proteins of

the invention. {A\DRROVELuchdls oRE MELRSddLHkiALPHE veRiid BrapP bOpRodUBePT the

i nvention may _
by any standard recombinant DNA procedure (see for example, Sambroak, et al., 1989) in

which suitable eukaryotic or prokaryotic host cells are transformed by appropriate
eukaryotic or prokaryotic vectors containing the sequences encoding for the proteins.
Accordingly, the present invention also concerns such expression vectors and transformed
hosts for the production of the proteins of the invention. As mentioned above, these
proteins also include their biologically active analogs, fragments and derivatives, and thus
the vectors encoding them also include vectors encoding analogs and fragments of these
proteins, and the transformed hosts include those producing such analogs and fragments.
The derivatives of these proteins are the derivatives produced by standard modification of
the proteins or their analogs or fragments, produced by the transformed hosts.

The present invention also relates to pharmaceutical compositions for modulation
of the effects mediated by B1. The pharmaceutical compositions comprising, as an active

ingredient, any one or more of the following: (i) one or more of the DNA sequences of



t hensel ves be enpl oyed, in an anal ogous fashion to the way in which the
proteins of the invention were used as noted above and below, to isolate,
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vect or; (Fqc)eptg?,m'&lntlﬁgca&pmﬁg ﬂ]hguﬁ RPRRY ([’)Hr%,re ﬁ%ésg%elﬁorﬁégn%ﬁtggacti ve
fragnent s;malalieg% ddei oakd WRRh ndy eRhdck bR ithibin @k SHAFA-NIK )intéracgapmbi nant
animal virus vector encoding for a"protein according to the invention, its

bi ol 0gi caldksiredcForvxamplegwber  is desisddtggnareasd ehs selltaytasexicitpriadysed brd L i cal
conpositions are applied according,tao the djsease, t at ed . .apd _in
arount s, banbld b desrebia e oaNE-SRusBaB Y HBDOASIBHR AP I Bl aBher
consi der a ons.. i Yopdd: LELRD fol Sk e HIRROVS defred toBY
possi bl y %E?@#IP%F%? a%@ﬁ%gpééﬁca@%&?&gﬂgoggxaﬁﬁ It r#aye pgssi bly be
i nvol ved iighigWF1HBcar bivaixiddy Militell g TRAFR- Mbildi e dedetli nentBnde NFasB has a
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R—P&% d p75

i ndependeirtdugtioroby énhanang thedtRAdR-MWIE nteraetéan grrbyteahangingel Ry F s

T T eCEptsp?erc?ﬁc I‘l\:]é-séBAﬁl%ction. There are many diseases in which such drugs can be of great
help. Amongst others, (see above discussion as well) acute hepatitis in which the acute
damage to the liver seems to reflect FAS/APO] receptor-mediated death of the liver cells
following induction by the Fas ligand; autoimmune-induced cell death such as the death of
the B Langerhans cells of the pancreas, that results in diabetes; the death of cells in graft
rejection (e.g., kidﬂey, heart and liver); the death of oligodendrocytes in the brain in
multiple sclerosis; and AIDS-inhibited T cell suicide which causes proliferation of the
AIDS virus and hence the AIDS disease.

In such cases, it would be desired to inhibit the FAS/APO1 receptor-mediated cell
cytotoxicity (apoptosis) pathway and enhance the FAS/APOL receptor-mediated
induction of NF-xB via TRAF2 and the TRAF2-NIK interaction. One way of doing this
would be to increase the amount of NIK in the cells or to increase the amount of TRAF2

and NIK so that the NIK- or TRAF2-NIK- mediated induction of NF-xB activation will

be increased providing higher levels of NF-xB activation and hence cell survival, or so



receptor, MORT-1, RIP and TRADD). In this respect, there has been

recogni zed the inportance to design drugs which may enhance or inhibit the
TRAF2-NIK interaction, as desired. For exanple, when it is déSi Fek 208
increase the cell cytotoxicity induced fgy TNF it would be desired to

i nhibit NF-KB induction, by inhibjti t he intera
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amount  of it H4FR: pessibldNoKesantehat tot BleckNitis interadtiRaARMANhetebyrEal altager Phéfuct i on

of NF-KB activation will _be increased providipg.higher |e of - KB
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or indirect i.nteracti.on vegn EAS/ AP 0 iiRASAHE Qhterabti 2- NI K)
will be i ?Fé?‘é%ggdmfuééﬁ'll t°?ﬁ‘§l?ﬁ %ﬁ‘?élcgjr[l 'eggggrlﬁ%ﬁl%ks(;%%%%mr eceptt or ERLeractions

with cell,qykel e &mpmy(ﬁsﬁdei@ﬁeoﬁwmmef préteigs (22 tdARlovi de
for an increase in the inducfion of NF-KB activation and ﬁﬁ' | . survjval .
Conver sel §-JAPP) whigh basletodTRAF2 endwhieh Ipessialy ipracwih Bl dreely ok BfectPs ee

| di i b i | d be des; 0. EAGY:
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- TRAF2- NI Interactions and/or to inhibit NIK directly, and thereby to
decr ease hletHendiectsicd BASTAND1 KBASERY) iay ivell as p&S-THE-R a3 npied @beye. of t he

' nvention may Rgsalssiobrlo)t/edha \6?/3, 1 im%%%?m tl)i/ gcr:]t cm'etcﬁy gwezmediators of cell death,
namely, various caspase enzymes whose proteolytic activity leads to cell death.
Accordingly, the above mentioned FAS/APO1 (FAS-R) or p55 TNF-R effects may be
modulated directly or indirectly by B1 via B1’s possible modulation of the caspases (e.g.

MACH and others) which are associated with p55 TNF-R, FAS-R or its binding protein

MORT-1 and which apparently effect the apoptotic reactions mediated thereby. Thus if
Bl iﬁteracts with these caspases in a way that enhances their activity, then such an
interaction should be augmented when cell death is desired as noted above, or should be
inhibited when cell death is not desired as noted above.

Thus, in view of the above various substances such as peptides, organic
compounds, antibodies, stc. may be screened to obtain specific drugs which are capable of
inhibiting the possible interaction between B1 and the various other proteins, when such
an interaction is not desired. Such drugs are likely to be those which specifically recognize

the prodomain (CARD) of B1, for example, peptides, organic molecules, antibodies or



it may be possible to enhance or to block this interaction and thereby to
enhance or to inhibit the activity of TRAF2, in particular, the
TRAF2-interaction with NNK and the associated induction of NZKEEB 2009
activation. Enhancenent or inhibition of the interaction between Bl and
TRAF2 may possibly be direct or via ot her proteins (e.g. c-1AP 1, c-I1AP2)
whi ch bi ndnfitedyRAfzteangd whiihchinp opiflchly tantler BétCARDMaE prevint dcmntejachng

indirectly. Thus, by focusing on the Bl protein apd nodul ati its
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i nteraction d the other proteins is desired, then this may
be enhanced by A ner-timitinggexhinpleafhowt peptife inBibitorsoft the Bddntegackgn stitdibs d
procedures noted. in (i), above. Here too, it mm | so be possi.bl. t.Q ;Screen
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survival pathways. Accordingly, _ this kinase dorrgig PRy serfvedtto .nb\jov% and
phosphor yI Heenipanim psuspoeritpselErientidrayagsyo! a peptide by ICE was Tound 101

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
fluorogenic substrate peptide (a tetrapeptide),
acetyl-Asp-Glu-Val-Asp-a-(4-methyl-coumaryl-7-amide) abbreviated Ac-DEVD-AMC,
corre‘sponds 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 member of the CED3/ICE protease family) and MACH proteases.

As Asp in the P, position of the substrate appears to be important, tetrapeptides
having Asp as the fourth amino acid residue and various combinations of amino acids in
the first three residue positions can be rapidly screened for binding to the active site of the

proteases using, for example, the method developed by Geysen (Geysen, 1985; Geysen et



i ncrease or decrease their activity and in this way increase or decrease
the activity of the inflanmmation, cell death or cell survival pathways, as
the case may be. Accordingly, various peptides, organic conalz%nﬁﬁg 2005

anti bodies, etc., may be screened to obtain specific drugs i‘ch"are
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regi on of omeﬂg}o@gﬁs Wit dafansienscifit ier BNt PEdes ahicheirsvaenridndd ande ot her
proteins can be elucidated and then peptides my be screened which can

serve to ipeoifk foniforiemtraplacthe GARR. q. kipesetdomsen of Blhean thea bsampiifed to
enhance cell permeability and modulate inflammation, cell death or cell survival processes,
reversibly or irreversibly. Thornberry et al. (1994) reported that a tetrapeptide (acyloxy)
methyl ketone Ac-Tyr-Val-Ala-Asp-CH,OC (0)-[2,6-(CFs)2] Ph was a potent inactivator
of ICE. Similarly, Milligan et al. (1995) reported that tetrapeptide inhibitors having a
chloromethylketone " (irreversibly) or aldehyde (reversibly) groups inhibited ICE. In
addition, a benzyloxycarboxyl-Asp-CH,OC (O) -2,6-dichlorobenzene (DCB) was shown
to inhibit ICE (Mashima et al., 1995). Accordingly, in an analogous way, tetrapeptides
that selectively bind to, for example, the CARD or kinase domain of B1, can be modified
with, for example, an aldehyde group, chloromethylketone,(acyloxy) methyl ketone or a
CH,OC {0)-DCB group to create a peptide modulator of B1 activity. Further, to improve
permeability, peptides can be, for example, chemically modified or derivatized to enhance
their permeability across the cell membrane and facilitate the transport of such peptides

through the membrane and into the cytoplasm. Muranishi et al. (1991) reported



sequence simlar to that of the binding region or conplenentary thereto
which can conpete with natural B 1 for binding to, or otherw se
interacting with other proteins of the cell death or cell supw vFe# 2005

pat hways, via the CARD or kinase domains, or even the internediary domain
of Bl between its CARD and ki nase donmmi A5. Since it may be advantageous to
desi gn peptieieizind thirotropi-rbR@&fingS Bbr@nk Weikly ldufibideld: to Brih & tibeplalid faonay

w thout interferrng”w th physiol ogical cell death or survival processes in
whi ch ot hderivatinberith gbod pencimatiomckdrhatbrastics jagreas celf MSabRNSEY sZaehaid flak ved,
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t hose spefi ept | are determned to be specific for,
for exanmptigoudhehd ARD mémkian@sThedonae nust sorBe ,ofctne kdvewn eodifietitipnednd o
enhance cel| perneability and nodul ate inflammation, cell death or cell
survival peroEdissedat 3r¢@&¢ﬁr"§ihm e gkill jof Foge FStBRY. Thornberry et al . (1994)
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(rever si bingragicupatwiean Bii sreldanyOsf thenproseiey itibipds tp via the CARD, kinase or

benzyl boxy! - Asp-. CH2CC (O . - 2, §-di chl : . t
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t et rapept iir%ci%he that selectively bind to, for exanple, the CARD or kinase
domai n of , can be nodified wth, for exanple, an al dehyde group,

chl or onet hyl ket bReP4tamys, 040/ J8 nditdiyses ketjogatingra moleCrR BT be QJanEEBtegrasigss t o
create a peptide nodulator of B 1 act. v'_t‘;/. Furthﬁr, 0 irért})rovle eptides

per neabi | they celhappmbaane with »a&empanceiarine 28eHeMCR A% VSHEds PRAPEHS
derivatized t.0. e n heir..per [ i I rdpgangttand
facilitat éont'ﬂgn?éfgfﬁg%%gtgoclﬁjegﬁ%ﬁ’ %%?irﬁdééﬁsafaﬁpglzg#l?ﬁsécﬁngn]ﬁ;ﬁ%ne and ?nt o]
the cytophag e Min@sabhiackt mlmitic 1RHL) Theapomtmbrade DldrHRg20gmtsd insert the
derivatizing thyrotropin-rel easing hornone with lauric aéigﬂ to fornba}

| i pophi | i endlesutaoygbnjugases inta thedipid Rileyeyoefrelelae memprapps eibiraltals ety acr oss
cell menbranes. Zaqhari a et al. (1991) also reported the oxidation of

i net hi oni HE° &% SRBX de and the repl acement of the peptide bond with its

ket onet hyl ene igQest8r U €t s, 168 DACirkvibwé evdilasle sppthidds d6r papiietbsane
t hrough the cell nenbrane. These are just some of the known nodifi ct%tei ons

and der i deliveveofthelecuesesunbl ds, st moh lirmited stei [Droteins tangsricldir LRES Ayt |
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those recognizing galactose, mannose, mannose 6-phosphate, transferrin,
asialoglycoprotein, transcobalamin (vitamin Bj,), o-2 macroglobulins, insulin and other
peptide growth factors such as epidermal growth factor (EGF). Low et al. teaches that
nutrient receptors, such as receptors for biotin and folate, can be advantageously used to
enhance transport across the 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 transport processes. Thus, a complex formed between a
compound to be delivered into the cytoplasm and a ligand, such as biotin or folate, s
contacted with a cell membrane bearing biotin or folate receptors to initiate the receptor
mediated trans-membrane transport mechanism and thereby permit entry of the desired

compound into the cell.



of, for exanple, the cell death or cell survival pathways by interfering
with the possible interaction between Bl and any of the proteins it binds
to via the CARD, kinase or internedi ate donains, can be conj aGaFEsl 206
conpl exed with nolecules that facilitate entry into the cell. U S. Patent
5,149, 782 di scl oses conjugating a nol ectiie to be transported across the
cel | menbrane IGE bs lmommrtbhavethslabilit tigtoderetetlibsrat ubattifiorsoigdhs B2 position
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the lipid ayer ran and facilitate their entry into

the cyt oppasdsitionQwvell adlpossitly the NPedraiitus of theOBtrdRpiide mbtibeoscanvei habfie!
met hods for transnmenbrane elivery of nolecul es such as, but not |imted
to, protebmderyrizediciushcasasd ddtihyhe paditige dfani BatH MRt ter CHBRF ALY

endocytotic _activity. The receptor s e i gl ude those recognizing
gal act osel?erF?_ﬁﬁ[Hf(Btgé’Hm%H%@@e gﬁ&r\t(%gsp%cé?%,%? @r{g‘?“gbrrrg%n, asi al ogl ycoprot ei n,
transcobal am np ydd@H % BIAdwnan 2hd RS tRA! RAHS laNfesirdd154Ptid saquinod hath a

pepti de grow h factors such as epidernmal growh factor (EGF). Low et al.

t eaches tlhater/signtlrpeptide segoemredo sreatuc ehisenepmpit & willf enebdlpiseel & “dimeticol at e,
can be advant ageously used to enhapce transport acrgss the cell menbrane
due to th%eplt@%aﬁoik(?ﬁraé‘ﬁ&o*ﬁ%laﬂ%Fﬁﬁﬁeﬁ n@F“bB?'%?t‘Ftﬁ tE%ﬁgoqﬁﬁnéte receptors on the
menbr ane sur f ageg,iphe [l fE bSuRllof A1 ATROGH B BEpiRE M HlotidaReitaond

t ransnenbrane transpo processes. us, a conpl ornmed between a

conpound §fotHeeBdahicyRtied Wikt otieneproeimephaswiainabeve) aganding sacthe ggessiiot i n or
folate, is contacted with a cell nenbrane bearing bi o_tﬂ'ln or folate
r ecept or sinventioniis mgans te inslude peptdommekiciimeeer NRRKLIS ik 53alse BnepKiht
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substi t ut ;,8ASsidle inA®itB&. position and this tolerance to |iberal
substitutions was exploited to devel op a potent and highly selectiyve
affinity |abel Itowiitaionbergpraediated ithat tthey sdrmh oreapsefor ya@iitagng or egfgaying the
Consequent osi tion as wel

tetr apeptﬁr%b?%_ﬂ&biptepéld%céﬂli”bb@rs’nﬁﬁﬁoﬁ élall a%?'%@r%ﬁ'lfsslg%lic@%ﬁfsugbcro%gé}? oﬁéﬂ E Eet he
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the art tpatidbusidngomimesicludite Pesiiri proteesywambexvit theireffects 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 fragfnents thereof provided by any known technique, such as, but
not limited to enzymatic cleavage, peptide synthesis or recombinant techniques.

Polyclonal antibodies are heterogeneous populations of antibody molecules
deriv;:d 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

methods known to those skilled in the art. See, for example Kohler and Milstein, Nature,

256:495-497 (1975); U.S. Patent Ne. 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



| eader/si gnal peptide sequence to create a "chineric peptide” will enable
such a "chineric peptide" to be transported across the cell nenbrane into
the cytoplasm As will be appreciated by those of skill in the ®iFFBos
pepti des, the peptide inhibitors of the B 1 interaction w th other
proteins, as noted above, according to t_%e present. invention is nmeant to
i ncl ude penptirelyoheraat by refereges. orSuchhnsibpdies mayhpe Pfcaly HnEwRagtobulp; dasy

screened for bindi t o ki pase or, i dj . ' - lto
desi on petTHAEEe THGh SC Ty Ee e ol 8 v oty P A RSB aRn £
the same %E?dﬂéftmbrésgrﬁiiﬁdeﬁr}gﬁﬂ Ry BE cEIRDARE iMGirbhd: sily aapALt Fbdpgiohiode

i nhi bitors across ce menbr anes as di scussed above are also applicable to

the anal ogigh fitemgokntsbsan vismfcorimssinf mBles tEs viel presentiyt prefered mefpediof i ¢
pepti des and proteins (including fusion proteins) which exert their effects
i ntracel | @r@clon. As regards the antibodi es nmentioned herein throughout, the

t "anti body"~ iS_. nt .to incl | Lbedi I I
ant | bod s (r nBECRRey bE alEpATeP 8L AR AR pURGHS bre HRTRE) e

anti bodi eg;fefer@RhinkPdb&fes! fth 6 aRosehakingehe daiiddleseisionl derived floouaduiioem  as
wel | as fragnents thereof provided by any known techni que,. such as, .lbut

not |i mit etAlt endpzpmatiimmineglobyl, cqrsiant desiery nChisrirs BOPEHALS REHELY

t echni ques. Pol ycl onal anti bodi es are heterogene l.at | : ti body
ol ccul os ISeiei (RHOT TRRINSENELY I BPPIGATARLY s AR, R R BT )

monocl O.r‘a'ex&gﬁlie boghyere CARA NHABs SRSt AkhbAl Jidldh OFBg e gt pulat ligter of

anti bodi es specCific to antigens, which™ popul ations contains substantially
simlar ephinopszdhicitgiimumartse suchMblishumsan/herinshehamedaimdyps ae bl SCRIFHA t o
those skilled in the art. See, .for exanpl e Kohler and tein, e,

256: 495- 49ntigofeeasand mpthodspier dhgir R@.du&t}%%f,ell@@;wﬂws‘ﬁ%&ﬂwe(lta%%lﬁ e aégg? H‘r Har | ow
and Lane L BOPIES 1 f-ﬁ% Nifderisdrodidi Senbagvdiardes Sabosat ory
(1988); g@’{t}n‘ég 'isggnUSéagg - eﬁb%ﬂent Sclg’:l(r)ot o’colrs i n I munol ogy, G eene
Publ i shi ng1 435 05858Nd984N [Bryilibmieetts al. e NMaarbl M2;6431862{ 19395) Cabie @o#tent s

of which references are I ncorporated 2 5 FEB 2005 43 ti.re her ei.n by
r ef er ence Eugipean Xatenb dapkcatinmy 22 3ofpublished HﬁYﬁ’BB?robdulligg%e |1\i%|b¥rgiehgt| #di ng

lgG |gM E, 1o/ any . cl gss t ) y br p ging a
b of 1 ndBrEst e ST B 0, JRRRl PR MepIROI PEE
Vivo. Progueisia Pébrudiy o, tiosy, Mefrisoias dl.n BurofeanPatent Spplicateloe$7348# s t he
presently preferred nethod of roduction. Chineric antibodies ar?

mol ecul es (piblivkaddifacthi, d086% Neubarzesnes ahr BCdepprlisation B 8601533, (pub tshed

March 13, 1986); Kudo et al., European Patent Application 184187 (published June 11,
1986); Sahagan et al., J. Immunol. 137:1066-1074 (1986); Robinson et al, International
Patent Application No. WO08702671 (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 (1988); and Harlow and Lane,
ANTIBODIES:A LABORATORY MANUAL, supra. These references are entirely
incorborated 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 ld
antibody can be prepared by immunizing an animal of the same species and genetic type
(e.g. mouse strain) as the source of the mAb to which an anti-Id is being prepared. The
immunized animal will recognize and respond to the idiotypic determinants of the

immunizing antibody by producing an antibody to these idiotypic determinants (the anti-Id



di fferent ani mal species, such as those having the variable region derived
froma murine 0 1.7 mAb and a human i nmunogl obul i n constant region.
Chineric antibodies are primarily used to reduce inmunogeni ¢} &Y-tpos
application and to increase yields in pﬁpduction, for exanple, where

muri ne mAbs have hi gher yields from hybridomas but higher, immunogenicity
i N hunans antihoedh). t hde, Homemampter Uh® Baerele h¥S3E ewliskds ReReiRedniieely

anti bodi es and ng{?odgﬁfor their production are known in the art (Cabilly
et al., PFGRIPOTHES PY FeRIEfS Sci . USA 81:3273-3277 (1984): Morrison et al _,

Proc. Natl. Acqfe aR¢id ahfRdy SayCllbd8Re 418 4hmubgdn” apMRiuet adlimmuhat ure
312:643-646 (1984); Cabilly et "al., European Patent Application 125023
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(1985); Taniguchi et al., European Patent Appljcation 171496 publ i shed
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184187 (pubet sBR&k ekpRSsiddlantibd&i8Hdf idSrralpacigtingl ., J. | mmunol . _ _
137: 1066- 1074 (1986); Robi nson et al., Internati onal Patent Application

No. \W8702671 @pcdrtinglyedndisy gFheratod Apainsti theeB1 gproteiysy @galogiat fragmeatsagl  Sci
USA 84:3439-:3443 (1987);. Sun et al., .Proc. .Natl,. K Acad. Sci «84: 214-218
(1987); B G a0t 8P RS Sty eHOn B ES Pabghiitss, iy ?@&B%éheg ane,
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i ncorporated herein by reference. An anti-idiotypic (anti-I1d) antibody is
an ant i bottypmkdichantieklgbridesaustcoptieg adedlé mAbsarfusthge ks anti-Id mdbsepmbed with
the antigen-binding site of an antipody., An 1d. j.body can be prepared by
i mruni zi ngewedar AR Stl%a%gﬁélogp@ep shwyﬁ%%mwtaﬁ é’secPé‘? " Hﬁlg e
strain) as;tk § - th (e Ll Aielshiibgl Hgivediepared. The
i muni zedg%&r%{?(r?r%af%vﬁllﬁc ?%%%gﬁ?é@%%gh%s@g%gjﬂ% ggtthlé1 i (tjli otlypi C detler m'anant S
of the i maendhgibh@iangropadys bftheraitirel noitaspeaificifboaly epitopehesbe abowst i ¢
determ nants (the anti-1d 2 5 F E B 2005 44 _antibody). See, for exanple,
U.S. Pat epfotep, orangogs, §@emenipiaahdersvaiuesdhereehtirel y i ncorporated by

[ nduce an’ i R PSR T Ft Biie i E Bl ta. SR g
anti - anti steebi@ally BREYF to thEepipt beidBklalhsledmycibe GRBipP@ead | y identical to
the original mAb which induced the anti -1d.

The term "antibody” is also meant to include both intact molecules as well as
fragments thereof, such as, for example, Fab and F(ab')2, which are capable of binding
antigen. Fab and F(ab")2 fragments lack the Fc fragment of intact antibody, clear more
rapidly from the circulation, and may have less non-specific tissue binding than an intact
antibody (Wahl et al., J. Nucl Med. 24:316-325 (1983)).

It will be appreciated that Fab and F(ab")2 and other fragments of the antibodies
useful in the present invention may be used for the detection and quantitation of the Bl
protéin 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
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



" Thus, by using antibodies to the idiotypic determ nants of a rnAb, it is
possible to identify other clones expressing anti bodies of identical
specificity. Accordingly, mAbs generated against the Bl prot eb@s E@Q@L—OQS,
fragnents or derivatives thereof, of thge present invention nmay Ee used to
i nduce anti-Id antibodies in suitable &hinal s, such as BALB/c mce. Spleen
cel |'s froamswchcidsmemisuzd mileechaine ek diave ospgeifel udeeca fimensi@nply SHpebiths
secreting anti-ld mAbs. Further, the ., anti-ld mAbs can be coupled to a
carrier sGeMaespesypovell ?ﬁﬁﬂ’ﬁ‘égc F#B’ﬁ%fci}’émcﬁe"(s%_sl—l) and used to i munize
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derivatives thereof The anti-Id mAbs thus have their qwn idi ot%lgiect an
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exanpl e, Gabrapd £ alhlelethi € hadiee, waRpablcerredpohiingiamgbodgnind gen withahe and
F(ab')2 fragnents |ack the Fc fragment of intact antibody, clear nore

rapi dly f modnthieofithernabodies, wiictdmenbe peaked by 9thenariiggpeci fi ¢ ti ssue bi ndi ng
t han an intact _ anti bod | al ., J. Nucl,. Md,. . 24: - : ot
will be appr ecil4¢ éat_lliC}ﬁlé%= \(f’évﬁg&’ﬁglrmﬁts)oi g‘ﬁgo%?shélrseﬁfﬂrIggtﬁr%g{%&gf&ﬁgga)_
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and quant t1on of I'n according to the nethods disc| osed
herei n f odetetd prefenadbf budld ywhiah e@dse she B phottinadten present anvepew all by caR oduced

by proteol ytic cl eavage, using enzynes such as ain to produ Fab

f r agment s pe gecyeplished gtf d%ﬂ’@@g‘&a’eﬂfe%ﬁ" 532}“?19”5@%&? 1ng Ané‘éq{?{‘):ﬁ'btg/yf;aﬁ%le‘gai dto
be "capabl e.of, bi nding", a dhe: bt 1t AR tetriP s | flucssthétit
reacting W?q?d?hcéeen%%]gvgblcgg@%)aet grlfle%{t/ %leaé%lﬁ‘% no g%ﬁl eett(’) t he Oanti b%dy.
The ter mdepiidope” is nmeant to refer to that portion of any nol ecul e

capabl e of being bound by an antibody which can also be recogni zedbby t hat
anti body. Epi t dpesantibodiem{drghpgraentssheseah) wagfsm they BTesSRt JBHAUSE 1By ©©

am no-aci Jerpved Bstoadie SERetdRralB R SR iR £
struct ur alg,, CRALAGH $Fithd IEAIS pRReNRIf thaSpreRac ifvestisihar/gesimhddtedtioar msy bes. An
"antigen" 1Is a nolecule or a portion of a nolecule capable of bejng, bound
by an antitothlishdd b removdgliat histebdgicp! spgsimere fiom ianehtientn gnd rPrawdimgl the o
produce arlla;[biell?e(d)da)r/ltibody of the present invention to such a specimen. The antibody (or fragment)
is preferably provided by applying or by overlaying the labeled antibody (or fragment) to a
biological sample. Through the use of such a procedure, it is possible to determine not
only the presence of the B1 protein, but also its distribution on the examined tissue.
Using the present invention, those of ordinary skill will readily perceive that any of wide
variety of histological methods (such as staining procedures) can be modified in order to
achieve such in situ detection.
Such assays for the B1 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 Bl
protein, and detecting the antibody by any of a number of techniques well known in the

art.



capabl e of binding to an epitope of that antigen. An antigen may have one
or nore than one epitope. The specific reaction referred to above is neant
to indicate that the antigen wll react, in a highly sel ecti w5 f&Rn205
with its corresponding antibody and not with the nmultitude of other
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as a bi ol gqj hd ' 5 i8Nl YhdhaipmRsit Rterigehlag Bueh as

| ynphocyt g-gblgrgiel %;tt({ggﬁlg?fsészrﬁf’gheefpieﬁﬁingrr]écnﬁg@e been }?bﬁcubat ed i nsiti ssue

cul ture, witiaheapy pseibikestalktaaldenfgirativysd oglas dhantupirddyoleepels @paile

i dentifyi ng the Bl praotein, and det ecti}rl‘ng t he anti body b an1]¥ of a, nunber
of t echni QLBBANGItP aRrotEen oF RGOyt Lhys, ShersupPRM RIS CORNENTRIQS gy &%

ﬁ?wgger?é?hggg%l,r gaherodlt N manioh! & ARG BRURARLL s GAF RIbET oSteltx@tna

or ot her support or carrier I's capabl e of

i mobi | i Zispghceedfl S rodc AiterndtiREly] tHeesurface aml Wel fatpuch eb asshedth éess spiporetc. or
carrier may then be washed with suitable buffers foll ovxﬁd by treatrrl?nt
with a dePesferatd sunpapelosdaeners nstigleipelysbeencdeasde vihose shided mn the art wi

know may other suitable carriers for binding antibody or antigen, or will be able to
ascertain the same by use of routine experimentation.

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

" Other such steps as washing, stirring, shaking, filtering and the like may be added
to the assays as is customary or necessary for the particular situation.

One of the ways in which an antibody in accordance with the present invention can
be detectably labeled is by linking the same to an enzyme and used in an enzyme
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. Enzymes which can be used to detectably label the antibody include, but are not



present invention, as noted above. The solid phase support or carrier may
then be washed wth the buffer a second tine to renove unbound anti body.
The amount of bound | abel on said solid support or carrier may 4hen R
detected by conventional neans. By "solid phase support”, "solid phase
carrier", "solid support”, "solid carri&f", “support" or "carrier" is
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the ways |n i an antj body_ i.n cordance wth t nt..l .on can
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appropriate substrate, " Wwll react wth the substrate in such a manner as
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al kal i n2 phosphat ase, aspar agi nase, gl ucose oxidase, . ) )
with a fluorescent compound. When the fluorescently labeled antibody is exposed to light
of the proper wavelength, its presence can be then detected due to fluorescence. Among
the most commonly used fluorescent labeling compounds are fluorescein isothiocyanate,
rhodamine, phycoerythrine, pycocyanin, allophycocyanin, o-phthaldehyde and
fluorescamine.

_ The antibody can also be detectably labeled using fluorescence emitting metals
such‘as “2E  or others of the lanthanide series. These metals can be attached to the
antibody using such metal chelating groups as diethylenetriamine pentaacetic acid
(ETPA).

The antibody can also be detectably labeled by coupling it to a chemiluminescent
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



. bet a-gal act osi dase, ni bonucl ease, urease, catal ase, gl ucose-6-phosphate
dehydr ogenase, gl ucoanyl ase and acetyl cholin-este rase. The detection can
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substrate for the enzyne. Detection may also be acconplished by visual
conparison of the extent of enzymatic re&action of a substrate in
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the antigen from the sample by formation of a binary solid phase antibody-antigen
complex. After a suitable incubation period, the solid support or carrier is washed to
remove the residue of the fluid sample, including unreacted antigen, if any, and then
contacted with the solution containing an unknown quantity of labeled antibody (which
functions as a "reporter molecule”). After a second incubation period to permit the
labeled antibody to complex with the antigen bound to the solid support or carrier through
the unlabeled antibody, the solid support or carrier is washed a second time to remove the
unreacted labeled antibody.

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



Li kew se, a biolum nescent conpound .nmay be used to |abel the antibody of
the present invention. Biolum nescence is a type of chem | um nescence
found in biological systens in which a catalytic protein i n?rtjep;_sg%ng he
efficiency of the chem | um nescent reag ion. The presence of a

bi ol um nescent protein is determ ned by detecting the resence of
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Aesays | nesiped e BBy Boti TS tre Lo R SR BMLC, o

with the sgppiga- hekpg tested to extract the antigen fromthe sanple by
formation of a binary solid phase anti body-antigen conplex. After a
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the unretetasts.| SahescPhanmadsutical compesiiamser th persfor COMPIIFE RS ESSHYE whi ch
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so-cal | ed™8&j eve assays are used. A sinultaneous

assay i nvpjor&as s@quéh&gbfeg)@m@aﬁdt%cﬁ&mamraaioamitrbo@lyr froted. t o the solid
support or carrier and | abel’ed anti body are both added to the saén‘gl e being
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assay, st emmprsngmedigi¢ronadd asdliages whish|fastlitate pobcessing B thearstivd Borypuads
into preparations which can be used pharmaceutically and which can stabilize such
preparations for administration to the subject in need thereof as are well known to those
of skill in the art.
The B1 protein and its isoforms or isotypes are suspected to possibly 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 ir;tracellular 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 (Wang et al., 1994; Alnemri et al., 1995), the present inventors have previously
showr (in the above mentioned patent applications) that MACH isoforms that contain
incomplete CED3/ICE regions (e.g., MACHa3) are found to have an inhibitory effect on
the activity of co-expressed MACHol or MACHo2 molecules; they are also found to

block death induction by Fas/APOl and pS55-R (p55-TNF-R). Expression of such
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which facilitate processing of the active conpounds into preparations

whi ch can be ugedopddaatome etht iRlapioyeizner péssible isefarras aly Ipogsebly hiaye varying
preparations for adm nistratjon to the subject jin need th of as ane wel |
known to efferiein differgps igsues, Fopgxample, Wﬁ%vwlnﬁrﬁeéﬁsrf“gnﬂosisﬁé'e?esﬁ SRS or

i sotypes are s ed.to oL EW- i i I gpteel] | oBH@S at
mar kedl y g}efrf EE%%?‘ li-leg’ét SO‘Q‘%‘Z‘Q’%‘%%%? %ﬁttﬁéga SO W}Otnth?féfefgﬁent patterns of

i sotypes preand a@gousiiicasilwiedycord the xvinestinese pdthways| oupart¢uiarthe
proteins involved in the intracellular si g{lal i ng, pat %@s as i ndi c%t ed in
t he above bilpreckbtweenotbsadarsbwhethen Ay notpHEepalangs pFilca suited ofg@¢y or the
differ encegl may possibly contribute to the tissue-specific features of
response £8™'he Fas/APO -ligand and TNF. As in the case of other CED3/ICE

honol ogs (Vg rets @b poddiflé;thé 88RE of ehe Pbssibld BA5protéihdsqivenesdrvé mitent or s
have previously shown (in the above nentioned patent applications)._that

MACH i sof drmetionshaForcentrplay Bl riscamplogs, corGEpByMTEay édfioorts ap glogking |#AgS08) ar e
or NiCHe2 PRARER T e RV B stfeanPaaet et alief % BORETS RO
Fas/ APOL %Qﬂd&ﬁ?aﬁuﬁ—ﬂ%p—gﬂﬁﬁa@: Expression of such 2 5 FEB 2005 50
Due to the unique ability of Fas/APO1 and TNF receptors to cause cell death, as
well as the ability of the TNF receptors to trigger other tissue-damaging activities,
aberrations in the function of these receptors could be particularly deleterious to the
organism. Indeed, both excessive and deficient functioning of these receptors have been
shown to contribute to pathological manifestations of various diseases (Vassalli, 1992;
Nagata and Golstein, 1995). Identifying the molecules that participate in the signaling
activity of the receptors, and finding ways to modulate the activity of these moiecules,
could direct new therapeutic approaches. In view of the suspected important role of the
TRAF proteins, and hence the Bl protein which may possibly interact directly or
indirectly therewith, or the suspected interaction between Bl and various caspases, it
seems particularly important to design drugs that can influence or modulate the interaction
between B1 and these other proteins with which it interacts, and in this way to enhance or

inhibit cell death or cell survival as is desired.
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desired. yind. For example, B1 proteins and analogs, fragments and muteins thereof may be used
for the affinity chromatography purification of B1-binding proteins. Such a method for
identifying and producing these B1-binding proteins, will include a screening step in which
the B1 protein, or at least a specific portion thereof, is used as a substrate or ‘bait’ to
obtain proteins or any other ligand capable of binding thereto; followed by steps of
identifying and characterizing such proteins/ligands so-obtained; and subsequently
prodﬁcing such proteins/ligands in substantially isolated and purified forms. All these steps

are well known to those of skill in the art and are detailed herein above and herein below.

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 :
) two-hybrid screen and two-hybrid B-galactosidase expression test, (i) induced

expression, metabolic labeling and immunoprecipitation of proteins; (iii) in vitro binding;
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bi ndi ng %ere[dglr sﬁ?(?é%%s l%gc?é?\agplgtetthg(a:‘{?e%w?ég %ﬁgésui? abl e é%pr 1c():mlat.t ogroaphy
matrices {@gl orimuble 199519 116583af 179301 ¥ndS1R0P6T bd well ad thetchrrespghding PER™ a

sol ution, extract or the I'ike, containing the Bl proteins, q\gel | tge passed
and in t hipplivatipnt dlof aRCTUSACE 0SRAY). poesariivalyi che t fvllr diselossiieh Sfepholdese of

affinity chr.onat ography are.now well. kn and. ratl

pr ocedur gD ‘Fa“toﬂég%ff f’)aftgrll_ti qpaljalans gp ing ?C@\é\ﬁgreérblon\gfggﬁ%nirf nazlgadgﬁe%%?‘gtfgi ns,
anal ogs, £ {3 ext tMBroclred 8Fel AOREMES Aafrebdies e@SBNprotevamdtitson may
be used t%tgﬂ???y begbgl?%i&{lgtﬁgochrrgrrat ogr aphy thegvari ouslxglg oteins of the

i nf | amat jolyin acéVating ®F-kB and Sericei celburpanhadythe tae phiyehby HRAF2HR s catlor
exanpl e, Bl proteins and anal ogs, fragnments an ei ns r e used
for the aﬁﬂlvﬁltpﬁtWOﬁ@twmbh&eWFﬁaﬁﬁ‘%P?tB’ﬁelb&Rgﬂ%zb?‘ﬁdﬁ’#?g&pfgéWSUCh a
met hod for . identifying and produgin =hi ndj BhL oL e Lkkve ndkdd

i ncl ude aangccftg‘grﬁrﬂ St g}gsei a"&h‘%eg%%afa ﬁee&%gﬁlgrdc? gpir\?]q%[?ggt 'east a specific
portion theswedd, cb-pekdif€NaandPSYRBHcaliénseind ib®alininteoal ,d9PAI n proteins or
any other |igand capable of binding thereto; followed by steps of

identifying and characterizing such proteins/ligands so-obtained; and

subsequently prod h.proteins/ligand ub af d.all w dsql.at ed and
purified forms=XA plé g dsc A, sequenC g I RE o CatL] i Ye t he

art and a%?gﬁj@ﬁ:ﬁxi | ed herein above and herein below. The invention will now
be descri re detail in the following non-limting exanples and the

acconpanyi ng dEmplopng Varioshondthiodsl asodeseribest et theh go-ommed (1aiRne ARPRZUGES & i )
| nduced | GXBRECLRET®, REPAISBIFE COUb G e Or G e PoRpr LAt Fap Pty
proteins; .ibidctekizbd ¥l ONRI ﬂeﬂhé}ﬁé encodes a new protein, originally designated as 2
¢c-IAP binding kinase (CBK) by virtue of its homology to c-IAP proteins and of its having
a kinase domain, but now is designated as B1.

Briefly, in order to further elucidate the intracellular activity of the recently
discovered cellular inhibitors of apoptosis (IAP) homologs c-IAP1 and c-IAP2 (see Rothe
et al., 1995; Uren et al., 1996; Hofimann et al., 1997) and with which intracellular proteins
they interact, the c-IAP sequences were used to screen for other possibly homologous, or
otherwise related sequences in various databases, including those having uncharacterized
(and not fully sequenced) expressed sequence tags (ests). In this way a partial sequence of
a new clone was found that had high homology to c-IAP1. Using this partial sequence,
which had previously not been characterized in any way, PCR primers were prepared for
the PCR cloning of the full-length DNA sequence of this new clone using, as template

DNA, cDNA libraries commercially obtained.



2 5 FEB 2005 52 (iv) assessnent of the cytotoxicity; and (v) Northern and
sequence anal yses, as well as other procedures used in the follow ng
Exanpl es have been detailed in previous publications by the pres€Bt200
inventors in respect of other intracellukar signaling proteins and

pat hways (see, for exanple, Boldin et al., 1995a, 1995b, @i\aﬂ Bﬁ)l dti et al.
1996). These protdersfted nems Sillispeh DNA dereies htanrd Fisodindd %EBPBOe’ﬁdi ng

| srael Appljcatio S. 4 ok 14 : 16 , ingady 120367
s wol | aCi@ BPorbl memtly W per B SRR, Bipc S oEg e

Accor di ngldgertied fred B1dDIA asdingsnobci@) |A frere angydid axhtétomsnatiod @athent
applications are included herein in their entirety and at | east .as far as

the det ai limtlaldbeequente rvegedsernudiisrences alothedNrieainghpart fathg MR 2RE K

protein and its ole in activating NF-KB and.hence .ce SHILVi t he

role pl ayéaqwcerﬁkﬁé iepd t‘ﬂ%itée E‘égi]?c’ti%g SEHOST) le?do#hee@(%trr%?/gg?ﬂcgg

I nteractiqp, i i 394 ofindRoR and@RfaliNEEdRT Beeedisedt hese

have been%gjen?j:i&lq%%@gg%gﬁélsg?gggﬁ?mﬁ%{ﬁ?%rsni r? taﬁe aabg%/i'}qnot ed co-owned,

co- pendi n@1 Amiad dcRAGEqaaRE aadtlicomzleatide seyubdei quidingethersfore a3 SN BEEED| e |

| sol ation, sequencing and partial characterization of the new Bl protein

Enpl oyi ng MatddBTesRsEleds as described in the co-owned patent applications

ment i oned above, a new.cl ened -0 ki i etbre S6OMENREEd and
chan iRy PR TG E RS AR, AR S0 s ek B &

partially ence encodes a new protein,

ori gi nal | ynslgsit GhatefnamaPendoff R fbriti WickiinasedeCBI)thbfirsti approxindtelyt s
honol ogy to c-1AP proteins and of its having _a kinase donain, qt’)ftﬁ%g;ow i's
t e

desi gnat ed 088 nBrlgotidas o€ theyapen meadingeframe(QRF )t plcthe apeleqtifigtseqyaness; |l ul ar

activity he recent di scovered. cel | ul ar_inhi hitQr f:.ap ii§ (1AP)
honol ogs _urthg{, 1OY Séb%lgptf”f"é@eelﬁo?% ¢ aing jactd %gé?cgd?lg?\ l%t% @P E?ﬁlb%;
Hof mann eticalrp) &A% Are ARl Borbis o IanhuiAse! dfUintracdluRl grdtsins tivejvedriher act ,
t he c- TAP 'sequences were used to screen for other possibly honol ogo or

it US,
ot her wi se apeptatie digaslipgeratiesays nfov axinmpls, R RAEDD {(see R rigd tHeb Ak ng
uncharacterized (and not fully se nced) expressed seque (:ests).
In this wépd@tfﬁaﬁeqpa$65§éah@r@ Hid I%;ie-ﬁeﬁ) %F&H‘é“%?é PR et‘ﬁﬁ %“’?%?‘i% ‘gh
honol ogy t@®, Cr Y i i d W&y anadhdCavingigl y not
been char gg"f'e"r‘ﬁl‘ ?Ecriel }Snslﬂg{r}lv@q\}}v%y,&H@Ep%l?érﬁg?@%vﬁ?@%g?epé’#gg Elf or the PCR
cl oni ng ofCAkB (LuddrliteanggionDiRrseguaeeawol ddrkiss ndhe oitomediatirngomais of

tenplate DNA, cDNA |libraries commercially obtained. 2 5 FEB 2005
the B1 protein.

The above noted kinase domain of B1 has high homology (or similarity) to the

known RAF-type kinases and the RIP-kinase domain.

The above mentioned prodomain of Bl has recently also been designated as
CARD for ‘caspase recruitment domain’ (see Hofmann et al., 1997) and appears to serve
as a region through which various proteins interact during the apoptotic signaling process
intracellularly. For example, the p55 TINF-R which does not have a prodomain (or CARD)
interacts with another intracellular protein TRADD (an adaptor protein) via the death
domain region present on both these proteins. In turn, TRADD can interact with RIP and
with RAIDD (additional such adaptor proteins, see also Hofmann et al., 1997, Duan and
Dixit, 1997; Wallach, 1997) all of which have death domains, such that, via the death
domain region the p55-TNF-R can be complexed directly or indirectly to RAIDD.
RAIDD has a prodomain (or CARD) which can interact or bind with one or more
caspases, e.g. ICH-1 (caspase-2), and possibly others, and thereby can link the

p55-TNF-R to such caspases and bring about apoptosis via the action of the caspases.



53 As aresult, a new full-length DNA cl one was obtai ned encoding a
her et of ore unknown protein, nanely, the new protein designated BI1_A
sequence was initially determned for Bl (DNA and am no aci dyp.5 PER @agsher
anal ysis and determ nation of the initi;al B 1 sequence reveal ed sone

diff s at the N-t inal part of th ' I.d the 5' d

of 1 ho nudisat <o AUNIR CiREE: PSP BAAERGTRI AT Gt AH no
the nuéfiestsede vEBAe ch e

Goducea: BOAMLR, TRAF ATk BEONPREG RN FIRO) o cARE2 SR KR Jubiled (he

t her ef or e (s Sdo0MAlikiA &t 4S-1993ARMG7B,701 6 pectirtvelof .théabilityanfikhesFASEE t he
am no acid sequences of Fig. 3, it arises that there is a kinase nptif at

g ) €
the N-ter (FaséiP@hdodfe athhe tgimserestrivih MORTS (EADSDe ¥ hip]. tnhiirs, j Iptgfacts with

[ I Q | eotid f.th i : f
nucl oot § ad nabpdslbee M s Restegfall R SE RS SRR R R G e
am no aci §pRIGIURNGRTY h;lsfl%hdssoeasomrﬁte@m@!crm(lpm@pmraumwm i @brebg t€ onmoN

to a nunber of ‘intracellular proteins involved in apoptotic signaling
pat hways, I€®r Mohénpideother lcAPhsesRAF DB §s dekduam i&hH DFLICE/MAGCH) or otgd ot her

caspases such as ICE and ICH-1. |In_the am no aci,d, sequence, of 1 depicted
P oS Chorande fts TRORR-RITSRAIDBrREranoRy AaeE ShRYAL I YrEikiler Pentel) “and
the CGterp i - a0l B t i LS the
ntermeal DEbPle pi IR R PAPlnd BESy FARABNCEDRIBEAS ik Suli @y ReR AThe >, Lot

Bl has hi ghovaoieéd TR ATPD- TR AN 3-lAP Y k- TAD2LI0E, MeidwintdrAfiohy nkis kiyndses oind t he
Rl P- ki nase domain. The above mentioned prodonmain of B 1 has recently al so
been desi gheaabdity afpSSCRDR tsr integant pith d RAlePdstfdint  domai n'  (see Hof mann et

al ., 1997) and,appgars.to, serv Feqi on Ahl i}%a, foteins
interact durin %‘ﬁﬁn%gdf ek @thm& srod%éslgéaoflﬂ%prlé@éﬂmd%{@ﬁty. F(gr
exanpl e, 1. far ofdbatRwid) il 085008l fiR¥GaldiPhe denRiith SONF Selidivatidnt er act s
wi th anot h{eéreﬁlﬁt roa%IE? ﬁ‘d@r ergt elér? TRADD (an adaptor protein) via the death
domai n r el Gl PatiesAId) NIK Dplelrsitd os dirgrigtieiahed ih mhe phrosphoFRADID ofdrkB tiaer act
wth RIP and with RAIDD (additional such adaptor proteins, see gllll:s]g%
Hof mann eleads to I-uBgissocheiian faerd NExkRiand thegepy: actugationcaf NirsBy yvhereby SE-Kghi ch
have death donmins, such that, via the.death . domain ' - he g NF-. R
can be cofffl :%%Erdthainl"l_glé't‘? ?J;Vmiaﬁedﬁr?@ﬁ?ﬁﬂfntOgtt‘ﬁRPbbgeneﬁAﬁrhg%kﬁgséswgl %ﬂ?‘g Smai n
(or CARD) oMhinkby &Afkll DREYAEee Also BBt MuLr RBGoPEboVR) € Ccaspases, e.g. |CH1
(caspase-2), and possibly others, and thereby can I'ink the p55-TNF-R to
such caspases Zhds, BFRAELR abmudlvepopbasbitbe vilh dettd andt ¢elirsustival pathowyp a8és .

depending on which proteins predominantly interact with TRAF2 at any given period in

response to various external stimuli (e.g. ligands bind the various receptors), the cell may

undergo cell death or cell survival induction. Clearly, there is a fine balance between the

various intracellular signaling proteins that can be shifted to either of the opposing cell

death or cell survival pathways, and TRAF2 appears to be one of the key proteins

maintaining this balance and being responsible for any shift in the balance one way or the

other.

In Fig. 1 there is shown schematically the structure of the TRAF2 protein with its

various domains and in Fig. 2 there is shown schematically some of the possible

interactions between various cellular receptors and intracellular signaling proteins and

their involvement in cell death or cell survival (NF-xB activation) pathways.

Accordingly, the possibility arises that the new B1 protein of the present invention
may have an important modulatory role in the inflammation, cell death and cell survival

pathways. Bl has a prodomain (or CARD domain) which may possibly interact even



25 FEB 2005 54 Likew se, the p75-TNF-R can interact with the TRAF2 and
TRAF1 proteins via common notifs, and the TRAF proteins can interact with
c-1AP1 and c-1AP2. In a simlar fashion (see also Malinin et ab.[EAL9®Z, WO
97/ 37016), by virtue of the ability of terJe FAS-R (Fas/APOLl) to be able to
interact with MORT1 (FADD), which, in tdfn, interacts with TRADDIfﬂ%ItI via
thei r cormmiireddnththddereiraéimaimmd ctldd lalsiIAR2y ReXDERADD vadoysntaspases (it h :

TRAF2. , can.thys, be so linked.to.c-1APl cC- | A
hor eby t JCTT bestohag 0 Ervaey SESipRe Uty Ssn ey P TEREZ g e
FLI CE/ MACH,Q usofpgcﬁgipg gﬁ@@ﬁ%ﬁér&v i frebite FRANIPeRIPWRAADRARY, eindatingnBIP, not ed

above). It shou e noted that” the p55 TNF-R can al so be so |inked
to | CE, MIm6ARD( pds MevF-Ruphs GaERRSHORT-A andeFASHoR! rlse das 2 kinase domain
TRADD- TRAF2-cl API, c-1AP2-1CE, . Mch6 interactiqns thihsﬁ%%g rt uetf])‘;“ t he
abil ity ofanhsssyalrt Ray Gopsilepainvolxed Airegexss mdrertly in the ProR i s

k hat .TRAE2 is al so_ involved i i | . ]
than one. 4l ) T8 Aleegh SR ad®ue, 20 bReEP6EY AR PRTEN HOOFR K

activati oractivdﬁlan(tgggh%apat hway(s) N K appears to be directly involved in the
phosphoryl ation of |1-xB that |eads to |-KB dissociation from NF- and
t hereby acti vat¥oroodr, RE-b¢Birtwheff issyonHogBto eaAP brmay pesiblyniect apduiaing

initiate transcription of various genes,, K the e ssji.on _of i€ K
| nked to RarTABLHond - AR oueir s Segrylation I RRE RRaRel BT 08 B rears
is involved i ot irgeld c-femt in$ Uh \thi¥ 3ke @ fpeayss Bohple 2
dependi ngqgondu\?\;}r#gﬁn%troo%g%n@%re otnbl ?{‘gﬁi Pfy%t%nrl]t eract wt hr(TRAI_:Z_at zfny gi ven
period in bel@DPWISKay (}Jo‘dﬁhil%rmds t@Xicesanalapsptosisilby iterapting ieyem dnlinetthd Withe

I

vari ous receptors), the ce ma under}gp cell death,or cell surtw'.tvatl
i nduct i on.c-J&Reardtsins {hBAR, icsIAP iand dsaHmMETHRIPSRIGH faresasipg theyyabilty to
intracel lular. signalin roteins that, g s tf b4 D§dre Qhisabi®
opposi ng d&P Ca%ﬁf?‘? "’6@ r?%tppt il |rc\’/5+lygégﬁ&/g?;§?ﬁtgrﬁgrr%%§h%ppergr sSp:ao be one

of the keyyiRbeliekRs actfrbiabBIiSINg this bal ance and being responsible for any
shift in the balance one way or the other. In Fig. | therge .is ﬁgw
schematical | y tAetstrmossiility ipthat Bé viBRisrope-sicatipnag; rassiple abiligyAp; ®#8nai ns

"t er act | GHELPGRARTO PUEBAGT AP Pttt o Pe e br P AR TR 1 1 ng
prot ei ns $ NRAEDDNYGbY QRRMD | 55 L BF-Fdeg! s TRIF- R e MORTHIvindal AGNE- 468
activation) pathways. Accordingly, the possibility arises that the new B 1
prot ei n ofwitheapoesenpasenvmay ipossiblyragrvh o dinknthepp orateing tordbRICAPdIS 3 e in
the infl armg[eli)f Sc’)ssi%leyl slenfcfseaastag ixgatgrcrine%%H ag,selrJr[ i\r/1i t}{ea Ic:ell death pathway(s) to which these
proteins belong. As such, B1 may be an important mediator of apoptosis.
A further possibility is that by the possible interaction {even indirect) of B1 with
c-IAP proteins noted above, B1 may possibly prevent c-IAP binding or interaction with
TRAF?2 and thereby may possibly block TRAF2 activity with respect to the MAP kinase
pathway, for example, TRAF2-c-IAP interactions may be important for TRAF2
interactions with NIK, and if this is prevented by Bl interaction with c-IAP, then
TRAF2-mediated NF-xB activation may be blocked resulting in less enhancement of cell
survival and possibly an increase in cell death.
A still further possibility is that B1 may act in a more direct manner in modulating
the activity of the various caspases. Thus via interactions, direct or indirect, between the

prodomains (CARD domains) of B1 and various caspases, Bl may possibly lead to an

increase in the activity of these enzymes and thereby increase the cytotoxicity of these



pat hways. B | has a prodomain (or CARD domai n) which nmay possibly interact
even 2 5 FEB 2005 55 indirectly with the prodomain of c-1AP1, c-I|AP2,

RAI DD and various caspases (ICE, |ICH1, etc.) and thereby it 2myEPoSS bly
interact even indirectly with TRAF2 and .{éhe vari ous proteins which
interact directly or indirectly with TRAF2, includi

. , ? na tRI_.P, ‘I',RAI:I)I%U §75
TNF- R, p58nzyNRsRIn MiRT»ay Bridmey As. R difsel augmentpn Of FPRPRSE PYaBiHRIWE Shd as

such it may possibly.be invalve e hpdirectly in the MAP ki nase
pat hway, ° P‘O(HF&%‘%W@ 3138%55?’\45 %gf?gﬁ%&&%en%g?l{)@gnd thereby may al so be
involved in th%NEddﬁ%na%bichﬁ\lh%Q@ tpatihnayay Morreauedulatd idtrdogllulan sigealing its
honol ogy to c-1AP 1, nmy possibly be a nodul ator of _c-IAPln%aﬂd c- | AP2)
activity mythwagsietiatiog cell death or beibsusyivelty biading it Pr dreBEHISHHNIOH AY ¢ he
binding of c-1AP 1 to other proteins. In this regard (see al so Exanple 2
bel ow), BYF YEOWBSEIENY act to i ncrease apoptosis by interacting even

[ ndirectly wi th i ol ARGRE 98 ShISLE AR oht BARR)  Adseliohutimro the
ot herwi se decr éasi ng Fle r-ability to “recruit caspases and restrict their
pr ot eol yt iRIPAGHdsyi RIP, isVildohe térgral poidin invvdtedriorbe balspadetveani the cplédeatee t o

act proteolytically. Another possibjlity is hﬂsg Bl via 'flj %Eovgf rge;,nti oned
possi bl e ahil kelt survizalmathyeays by yirtyefdisbiitnie GEErsthinegt e8P LMY |

deat h, directl L ndi | Y ugi ll-}@gfl_ P,
TRADD, p5é§-$Nﬁ¥§?f%T€\1§§%r 1](;8[5[;10' i W an zwgﬁﬁ%ger%uog&cfaspases,
may possi Bly,.$8had el shival (166 BiPnYt BhRIR-Rinkfeactiaspang sisartt a fhrameby

possi bly serve as an internediary agent in the cell death_ pathway(s) to
whi ch t heskis fipe bhleides dgsinding .onAshas achthe Bulistratey fhethisnkingspoiof sMpredi i or of
apoptosis. A further possibility . is tha t.he. possible.] - i (even
i ndi rect) Pe9tems jarqiphespherylargs By PR Wg‘%tgé’ ko fFluSTgs ﬁ%ey’ %%@it?ﬁt%“gﬁﬁ event
c- TAP bi ndi ng or interact.i.on W LiRe T YA sERWHREES SkiVatiohl oo ck
TRAF2 act i'¥f e\ﬁp?f#oplgsaﬁgg ’td\é\érfg%gd;\gﬁ@ﬁ%)%;%tel lﬂgellt hV\'c/lgy, for exanple,
TRAF2- C- | AR RdANAELROREVATRY:. BS ah4TBSY, BANhaf possBRAHRD plantiehactenunisroliinh NI K,
and if thi%scies epr event edvby B gai ntéracti ojnpéwi th c-1AP, then TRAF2-nedi at ed
NF- KB act iwtdth dre kinysebactivitpakerdofi meyilbei important depsnding e Bhsht PIofeIRSefF
survival and possibly an increase in cell death. A still further

possi bi | i tsybsteatesyiag sush KR n a nore direct manner in nodul ating the
activity of the various caspases. Thus via interactions, direct or
indirect, between the prodomains (CARD domains) of Bl and various
caspases, B 1 rEmanpsiegi:bAyalveiadf the thological activity of B1 protein

(i) Preliminary binding assay to determine which known proteins can bind to Bl

Using the methods from WO 97/37016 methods to prepare and express DNA
constructs and the yeast two-hybrid binding assay, a construct of Bl from which was
removed its kinase domain, i.e. a truncated B1 having only the intermediate region and the
C-terminal CARD region, was employed to test for its ability to bind various known
proteins involved in intracellular signaling pathways (cell death and survival pathways).
The initial, preliminary results (not shown) seem to indicate that this truncated B1 binds to

BCL2.

(i) Cell cytotoxicity analysis to_determine the effect of B1 on cell death or cell

survival

Using the methods from WO 97/37016 methods for preparing DNA constructs
and transfecting/transforming cells therewith and determining the effect on cell death or
cell survival by the expressed products of these constructs, a DNA construct encoding the

full-length B1 protein was used to transfect cells in culture. Further, in another set of



increase in the activity of these enzynes and thereby increase the
cytotoxicity of these 2 5 F E B 2005 56 enzynes. In this way Bi may be a
direct augnmentor of apoptosis by recruiting or otherw se acti¥agtigrgn0s

caspases, (see also Exanple 2 below). Ap,additional possibility is that B 1

may act to nodulate intracellular si %na I ng  pat hwaysﬁnedi@ti ng, cel.l death
or cel | se¥RerigEntshihenBldensgding emsirwiieas tishg W CATGRHEF sEls V’gﬂ‘ Gf€hown -
proteins. 1t is intefest] t < ARker t Bl has a kinase donain
simlar t8°q5%°tsﬁpﬁdl??grs1%‘é§%’ ﬂ?fb iS al(aggﬁéﬁtgag%ﬁgl&g‘%%t ein involved in the

bal ance bet weemrpt heag@! bbidigad Hromndeeetrangestiohy dhopsiidwgyimdioytevitmt ube of its
ability to link between the cell death nediators (e.&. p55 TNF- R, . FAS- R,
P8

MORT- 1, TR4DEchRi PRAFNZomild avwrerdeby nob crpsekesll dedthv Yerafdieagp] is
survival (see Fig. . The R- Ki cti ity al s | n
this fi nee’B?iFséﬁ‘ig?geé{?béﬂgi E‘g%'@h Rz?ﬁgfﬁg%eof @’s‘ﬁ%@q’lﬁ?se@eﬁ %’relatO E?@F gﬁgaﬁﬂase,
for exanp|g the@rl&bwn'?r?du%r% phapaher vl ated by RIP and whether this

i nf| uences thei r acti Vi ty towar Ss I Nncrease apoptopic activity, decreased
apopt opi ¢ act i Thége, results teasedtiNRokBof@) atweej that Bl mayeond s BELRFrak® the

activation. By analogy, B 1 may possibly also plaﬁ%( such a}ﬁ ntral role in
whi ch t hepRasivdise thas tB v may seive 2ean HEgitosofi Blpled BEYdeD A Swme&'
proteins are.,.substrates for such Kinase:-activity orpund’Akaliysi s of
Phe. bi o oBCES A0T Ty b aet lep Rl S REWRE dpb ks (FGTRcRgound Al

det er mi ne ;MRiel inkl RO YLK OARaRstl¢ AtaPitisiof enhBicind b vell ddach pmbladsnducedn WO
97/ 37016 nmethods to prepare and express DNA constructs and thﬁ yeas

t wo- hybr i ty BdSeRnps aENER and BEhsind possibly ofler findygeraed ¢l deash (3 B ts

Ki d tr) ted, Bl. havi ly the.jnt dj I d

the G-t oRAR Rade g Srriotalr Lipeoyeh B oot Splyief pLECHEIRobeHaPy, 00

various kppul pROOSRISS d Hﬁé@té&ec%%ﬁh@.ﬁdﬂi AGl] Whah bwidnalBIQ ped BEAYX, (cel |
9] .

deat h and survival pat hways einitial, prelimnary results (not shown)
seem to i and tetebytrbaits ihisreasadriead e BAX didndaKt whigCar, known toehq digectly

Sur vi vl BSPHGH VBRSNS on PR PR O B0 by KB HUHR,

he-ef oo PoBR R ol R B e P B ot e of

these congis way SnayacHMABCDDSt dctivity eyvendipngettng cells against apoptosis, resulting,
ultimately, in the observed effect that B1 has on enhancing induced cell death.

Moreover, it is also possible that B1 may, in addition to or independent of its
possible interaction with BCL2, effect the induction of NF-xB activatton and this via B1’s
kinase activity acting in the pathway leading to NF-kB activation, for example, Bl may
possibly interact with NIK or other kinases in the pathway that NIK is a member, or it
may act on other adaptor proteins related thereto, e.g. TRAF2, in such a way as to lead to
reduced NF-xB activation, and ultimately reduced cell survival and increased cell death.

- Therefore, in summary, it appears that Bl plays a role in the modulation of
intracellular signaling pathways whether they are those leading to inflammation, cell death
or cell survival. B1 may thus be considered as a ‘modulator of intracellutar signaling’, as it
clearly has the ability to influence inflammation, cell death and cell survival pathways in a
number of ways be they direct (recruitment of various proteins and activation or inhibition
thereof or via kinase activity) or be they indirect (via interaction with various other
intermediates, e.g. BCL2, and possibly also c-IAP and thereby to TRAF?2, etc;, or RAIDD
and thereby to RIP, TRADD, etc.).



full-length Bl protein was used to transfect cells in culture. Further, in
another set of 2 5 FEB 2005 57 experinents the BI-encoding construct was
used to co-transfect cells with other constructs encodi ng FAS-R l:p55 TNF- R
and R P, anmpongst others. The results obtgined fromthese transfeztiE8nd0Y not
shown) indicate that the expressed B! protein on its own does not cause
cell death. However, when B.1l is expressed together with FAS-R, p55 TNF-R

or RIP, it enhgnces, the el aof cell t I, Dy these known

i nducers of ce%@éﬁ%@%@@ BlotoRAHEEA of (i) above, that B
1 may bind to BCL2, NkSQcHNE, cAP&tHAssdE Wokihain dBdlyBRynd BVK @chdtyedssays

i nhibitor of BCL2 activity, i".e. that Bl may prevent BCL2's activity

t owar ds pmareciriiegoatelitisthadalicrdng Bpapd BdimutégeenstBati(geedihd) section
above), and as such B 1 apparently is capable of enhancing the cell death
pat hways i nduc&d (SWHZNSIQRB p55 TNF-R and RI P, and possibly other inducers
of cell death s_al.so not ed ove kR T seetdi.0n) t i
respect, BI nayalpgls}lsf’i %W(%%@t"fi% énnwe}fhéeplll %lggﬁ%%mggp tlt(l)O%t %ﬁe %EDW [Ira %;[deﬁlrgzﬁ a
menber of s AReBCL2 fami |y, which binds to BCL2 and BCL-Xr, and thereby
results in increased | evels of BAX and BAK which are known to be directly

i nvol ved in causiABDceB1 laksciteh theAGRI2 rdquoais j ds¢ated Py nBGRband reigning) Intgy
virtue of its kinase domain, nmay phosphorylate BCL2 at the phosphoryl ation
sites preS8MESHRBCIPSand in this way may effect BCL2's activity toward
rotecting cells;,against . apo | Il b | 41 reate ' served
P 9 8 AxBIBI TaABORE CARD ddcﬁﬁagﬁ b Ghopid | 4t iSRS L¥d thdd ADARED

effect that B as ‘on enhancrng i nduce eat Moreover, it is also
possi bl e thatedbylihd8¥ ofithe AEFictib®8ltd d@loning inpdspensientewdrsi ts  possi bl e
interaction with BCL2, effect the induction of NF-xB activation and this
via B 1's ki nadamctmikirtty Addriang createdhie theesemaananneta d5ipg) theoB g reggiction
activation, for exanple, B 1 may possibly interact with NIK or other

ki nases i ¥ pathway that NIK is a nmenber, or it may act on other
adapt or protei el . . RAGZ ad aiAScrested @ad to
reduced NF-KB arhyclie\’/acﬁ ﬁtgﬁféggﬁﬁéf%qeﬁqa%esley rg uca:ded;t}%g? %Rgug\%?iva’l and ?

i ncr eased P Andd@édife infh i efpeéssionivactsyam@ry, it appears that B 1 plays a
role in the nodul ation of intracellular signaling pathways whether they
are those leading to inflammation, cell death or cell survival. B 1 may

t hus be considered as ) ul at or intracel lular signaling', as it
clearly has th@lg'bqrﬁt?‘@bx geﬁr‘llls‘lngélﬂ'lecfgh?‘ﬁwﬁ’ﬁﬁheﬁ on, cell death and cell
survival pathways i i 3 _(PWIRATTOIC AN S T TTREYAGTGETATTE@CT Ui t nent of

various proteins and activation or 1nhibition thereof or via kinase
activity) or be theg. shAACKIGAGAL TTRGABOCTEA TWHIH MakAous ot her

The PCR fragment was cloned into expression vectors and verified by sequencing.

NF-xB activation measurements were carried out by reporter gene assay as

described in WO 97/37016. Briefly, cells were co-transfected with the HIV
LTR-luciferase gene plasmid (1 pg) and the B1 and B1 mutant expression vectors (3 pg).
The amount of transfected DNA. was kept constant by addition of an “empty” vector. 24
hours after transfection, the cells were washed with PBS and lysed. Luciferase assay was
performed as described in Current Protocols in Molecular Biology, Ausubel et al. The
results can be seen in Fig. 6.

Cell death assay was carried out by growing 293-T cells in Dulbecco’s modified

Eagle’s minimal essential medium supplemented with 10% fetal calf serum, non-essential
amino acids, 100 U/ml penicillin and 100 pg/ml streptomycin. 293-T cells (5 x 10° cells in
6 cm dishes) were transiently transfected using the calcium phosphate precipitation

method with the cDNAs of the different constructs together with the B-galactosidase



i nternedi ates, e.g. BCL2, and possibly also c-TAP and thereby to TRAF2,

etc; or RAIDD and thereby to RIP, TRADD, etc.). 58 2 5 FEB 2005 Exanpl e-3:
Addi ti onal analysis of Bl biological activity NF-KB activity, cell death
assay, Northern analysis and JNK activity assays were carriedodiB Wih the
followwng B 1 and B 1 nutant constructs (see fig. 6) Bl (see exanple 1) Bl
nut, a nmutant of Bl in which the |ysine at position 47 was replaced with

al ani ne ACARD, BI | acking the CARD domain created by PCR and cloning into
expression vectors AXba, Bl |acking the CARD donmain but shorter at its 3
end than ACARD, created by the use of thg restriction site and cloning

into expression vec r.ta e sane
manner, using % Wsss'ggr‘ﬁc?%ﬁfatﬁécﬁp%“mngshtzhe res’ﬁ%b ‘ﬂcage{] g&ﬁﬂn% of the
ki nase domai n eadhchiidhtieas GARR cea WathI, ugthfQG}:ISGd"MYR, FEERr’aRl.dDDIoomtmg i mgof an

expression vector, and AK, created by PCR using the follomnn LIWE

5 - CAGAATTCCA@:@GFEBPW@:RA@T@@@NIFWCOHSEUQ (o A&7 GA "The
PCR ”agm?nt n[?%regﬁ me h%xeg{eﬁtséf' &R d)éﬁﬁtap{m? gd’&'t ﬂ{é‘rn\:ﬁuaﬁ& Ricdequenci ng.
NF-icB activatio sure s wer e carrled out reporter gene assay as

descri bed in \463e8¢d By Géhemuﬁnmebf P-gala@bdidusarexpessdan, 25 desshbed g Boldit B dhe HIV
LTR-1uci ferase &?ne plasmid (1 g) and the Bl and Bl nutant expression
vectors (3 jid - The amount of transfected DNA was kept constant by

addi tion of an "enNuh emem_w_ﬁs weéperf‘ewa%ya&tvafnommmwpwea@ Bolhieecdl | s were
washed wi th PBS an yse Luci f erase assay was ? rned as described in
Curr ent Protod@P%aWthEFééﬁFﬁimmﬂﬁﬁﬁdvnmﬂﬁgﬁﬁgﬁmg -The results can be

seen in Fig. 6. CellixdRalitidSsR% MRS otesy arﬁfé;emyttramfedaﬁ@wm cdR5k melIs in
Dul becco's nodified Eaglre s mninmal essential "nmedi um suppl emented with 10%

fetal calf seroglyinrfoms dislesk viisg theaalicnm phosiate pm@xtwommey@mvem 1.9 mehd 100
0/ o P o 308 Lo Bt M e a0 e
of Bl and Bl mutant construct expression vector. After 24 hrs cells were lysed in lysis
buffer (20mM Hepes pH 7.6, 10mM EGTA, 40mM B-glycerophosphate, 2.5mM MgCl,
1mM DTT and 1% NP-40) and Ha-JNK1 protein was immunoprecipitated with anti-HA
antibodies (see e.g. Rothe et al., 1995b). (clone 12 CAS). The kinase assay was performed
in 30 pl of kinase buffer (20mM Hepes pH 7.6, 40mM B-glycerophosphate, 2.0mM
MgCly, 2mM DTT, 3 nmole ATP and 3 uCi of y-P*>-ATP) at 30°C for 20 min. Bacterially

produced GST-Jun protein (about 10 pg) was used as substrate. The reaction was
stopped by addition of 2x SDS-loading buffer, boiled for 3 min and analyzed by
SDS-PAGE gel. The results are shown in Fig. 7.

The results in figure 6 show that Bl can induce NF-xB activation directly.
However, seeing that Bl must also induce NF-xB, this activation appears 1o be
independent of its kinase domain, and it is assumed that it may be connected to the CARD
domdin, with or without contribution by part or all of the intermediate domain of BI.

Further cell cytotoxicity analysis shows that not only B1 (see example 2 (ii)), but
also B1 mut, when expressed together with p55-TNE-R, RIP or TRADD potentiates the
level of ceil death. ACARD, ANde and AK do so to a lesser extent, while the other
constructs do not. This seems to indicate that at least the CARD domain is involved in the
potentiation of cell death, possibly together with the intermediate domain.

The results for the JNK activation also seem to indicate that at least the CARD
domain is involved in this activation, again possibly together with the intermediate

domain.



method with the cDNAs of the different constructs together with the

0- gal act osi dase 25 FEB 2005 59 expression vector. In the experinents, the
results of which are shown in figure 5 each dish was transfect eds WEBhds ji 0
of a p55 TNF-R, RIP or TRADD construct, 1 jig of the respective BI or B 1
mutant construct (or, as control, an enfly vector), and 1 vg of SV- (i -gal
(Pronega). Theleaddiiun tofthesidve deat barsitd binchasadhoin thaeBil noigphospberypessi od was
assessed by determ nati on of P-gal actosi dase expression, as described by
Bol di n et Tais.js propbdgt B\erindredm kaipse ysi s was performed by conventional

met hods, see e_0., Boldin et al_, [ esent in
many human ti Sggnérl%e{ngbe 151%'.35 ?Rﬁg 8%'%%?1\%% itgﬁ%mggl%gg!rorﬁﬁé%é]ﬁ% B%]i F?rgﬁgti%ent-l y

transfect hpgy2OBditaes!d 574Sidénth%f HElth® bidtdins Bhdheh@tido atidi legeltdnd xal ci um
phosphate precipitation nmethod with 1.5 }rg of pSR-HA-MI| construct (an HA

epi t ope t aggeldg) NK41%eRIP éssivewidety tats)deaidtodbe iginkyaanhNF o8 Bodulated apl |

mut ant construct expression vector. After 24 hrs cells were lysed in lysis
buf fer (26ieNbPEpESUlpHNGicEe they Bl aesEmlatymv ( 3- gl ycer ophosphate,' 2. 5mM
Myl 2, inM DIT and 1% NP-40) and Ha-JNKI protein was irnnunoprecipitated
with anti-HA antibodies (see e.g. Rothe et al., 1995b). (clone 12 CA5).

The ki nase assg¥.¥ak Lerdigdi@thatdreddeiek! of ki nase buffer (20mM Hepes pH
7.6, 40mM O- gl ﬁho_spﬁam__%tl Z, 2nmM DTT, 3 npole ATP and 3 jCi
of y-P32-ATP) at 30Ché bmdRg eharacteBateseef Bl §nd pr@atscaareabIeIa™ErBttas n
(about 10 : sed as substrate. The reaction was stopped by addition
of 2x SDSfcﬁ%’Q@mabgﬁff?er, boiled for 3 mn and anal yzed by SDS-PAGE gel.
The results are shown in Fig. 7. The results in figure 6 show that Bl can

i nduce NF-KB activation directly. However, seeing that Bl nust also induce
NF- KB, this activation appears to be independent of its kinase domain, and
it is assuned that it nmay be connected to the CARD domain, with or wthout
contribution by part or all of the internediate domain of B 1. Further cell
cytotoxicity analysis shows that not only Bl (see exanmple 2 (ii)), but

al so B1 nut, when expressed together with p55-TNF-R, RI P or TRADD
potentiates the |level of cell death. ACARD, ANde and AK do so to a |esser
extent, while. the other constructs do not. This seens to indicate that at
| east the CARD domain is involved in the potentiation of cell death,

possi bly together with the internediate domain. The results for the JNK
activation also seemto indicate that at |east the CARD



domain is involved in this activation, again possibly together wth the
internmediate domain. 2 5 FEB 2005 60 |In addition to the above, tests
carried out have shown that B 1 autophosphorylates. This is proof that B I
is indeed a kinase. Furthernore, it has been confirned that | ogy
to KIP. Conputer analysis indicates & 37%identity of the two proteins on
the amno acid level and a honology of 47% RIP is now wi dely consi dered
to be mainly an NF-KB nodul ator and t ? results indicate that B |
acts sin1|ar|y Exanple 4 : Binding characteristics The binding

char ot | AT R AR A s [t e o] [ A0
hybridLacf BiBl+++ Bl BU++-!- AKBl {++ AKAK+++ BTRAF2- B | TRAF3++8 TRAF6-
TRAF2B | - M@&L_IRW;L@—BHMA}%L B—EASH —
AK Bl +++
AK AK +++
Bl TRAF2 -
B1 TRAF3 -
B1 TRAF6 -
TRAF2 Bl -
TRAF6 Bl -
TRAF1 ‘Bl +
B1 TANK -
B1 NIK -
NIK B1 -
B1 CASH -
CASH B1 -
Bl RIP -
Bl RAIDD -
B1 ICE -
Bl ICH-1 -
Bl MACHx1(C360S) -
B1 MORT-1 -
Bl cIAP-1 .
cIAP-1 Bl +
RIP B1 -
RAIDD B1 -
ICE B1 -
ICH-1 B1 -
MACHc1(C3608) B1 -




CASH Bl - Bl RIP - BIRAIDD- BI ICE - BIICH1- B |I' MACHal(C360S)- B 1MORT- 1-
B 1 CLAP-1 - cLAP-1B I+ RIPB 1- RAIDDB 1- ICEB 1- ICH 1B 1- MACHal(C360S)B
1- 2 5 FEB 2005 62 Fromthe results shown in the above table §t BIHMAF
that when B | functions to i nduce NF-KB activation, it my do so

i ndependently of binding to other proteF S known to be involved in NF-xB
activation, suEmsheragulty sbam@, inTRARRevaNIakic TRAPR! dhal W, Bl Afdicr 10 nay

e N R Lol recll Y of I E ekl Kokl 0 SISO

From the ShBv i ERsH AT NEaar B i Lt B Sl PEAR TRAET NG KRR en

\Iéﬁerl OF?ZE? qtng_‘_B?eﬁﬁg h@?i ?T?}IEIE ’ea.cﬁx!‘h@ilan afre@tl or RRdBretiN-vR, infeasctiBn WIBRSdme TRADD,
other proteins forming part of this activation pathway.

As far as Bl’s observed cell death enhancing activities are concerned, it also
appears from the above table, that B1 does so without direct interaction with various cell
death mediators, such as e.g. p55 TNF-R, Fas-R, MORTI, TRADD, RIF, ICE, ICH-1,
and the like.

Hence, B1 may also function to enhance cell death by an indirect interaction with
these various cell death mediators/modulators or via other proteins.

In view of B1’s involvement in both, NF-xB activation, as well as in cell death
enhancement, Bl may be a central protein involved in the fine balance between the
intracellular pathways leading to cell death or cell survival. In this respect B1, depending
on with which protein it interacts, may be capable of shifting the balance between cell
death and cell survival.

293 human embryonic kidney cells (5x10% 2.5x10%per 10 cm dish) were
transiently transfected by the calcium phosphate procedure with 10 pg of plasmid
encoding HA-tagged Bl protein (HA-B1) and 10 pg of either a plasmid encoding
Flag-tagged B1 protein (FL-B1) or one encoding Flag-tagged c-IAP-1 protein (FL-IAP]),
or one encoding Flag-tagged TRAF1 (FL-TRAF1), or one encoding Flag-tagged TRAI?2
(FL-TRAF2) or with 10 pg of the combination (in 1:1 ratio) of Flag-tagged TRAF1 and
non-tagged TRAF2 (FL-TR1+TR2), or with 10 pg of combination (1:1:1) of Flag-tagged
TRAF1, non-tagged TRAF2 and c-IAP-1 (FL-TRI+TR2+IAP1). Seven hours after
trans%'ection cells were washed and 18 hours later cells were lysed in a buffer containing
somM HEPES pH 7.5, 250mM NaCl, 0.2% NP-40, SmM EDTA, 1mM
phenylmethylsulfonyl fluoride, 2.0 ug/ml aprotinin and 20 pg/ml leupeptin (lysis buffer).
Immunoprecipitation was performed by incubation (2h, 4°C) of 1ml aliquots of lysate with
anti-FLAG epitope antibody (5 pg/aliquot) and with protein G-agarose beads (30
ul/aliquot). Immunoprecipitates were washed three times with lysis buffer and once with
PBS, fractionated by 10% SDS-PAGE and transferred to a nitrocellulose membrane

(Schleicher & Schuell, Dassel, Germany). Western blot analysis was performed with



Hence, B 1 may al so function to enhance cell death by an indirect
interaction with these various cell death nediators/nodul ators or via
other proteins. In viewof B Il's involvenent in both, NFxB activation, as
wel| as in cell death enhancement, B | may be a central protéd fEBnd# ved
in the fine bal ance between the intracellular pathways |eading to cell
death or cell survival. In this respect B 1, depending on with which
protein it interacts, nmay be capable of shifting the bal ance between cell
death and cell survival. 293 human enbryoni c ki dney cells (5x106;

2.5x106/ per 10 cmdish) were transientlystiransfected by the cal cium
phosphate pr 0%@1‘1{1&;}!}{0&;9 m%ﬁ cidnS{ aﬁi‘nbo@ie@%ﬁﬂh@d a@i‘ﬁﬂ%ﬁibﬁ\Gf Hfoobaggage B84 kpr ot ei n
(HA-B 1) and 10 .tg of "eit lasm d encoding Fl ag-tagged Bl protein
(FL-B 1) or or(é«mrﬁbm%ghﬁg}agsmr&g@ebn@ | AP-1 protein (FL-1AP1), or one
encodi ng Fl ag-tagged TRAE 2 { -t S RAF2
(FL- TRAF2) or w't h%ﬂ)a%’mmfé r?%%’%étalrbgﬁg elﬁé}%&%‘ce?ag%@ é?ﬁg?&%&gg}-ﬂyagged
TRAF1 and norFRADQdHe IEMIBEm(ﬂmd‘ﬂppﬁ@bo, beoabowi thérsalr@ ak itgsetffasweiptiionBiei on

(1:1:1) of Fla ed TRAF non-t ed TRAF2 and c-1AP-1
( FL- TRL+TR2+I Afg'f?“ Lﬁsﬁa?f?relﬁ?)q?sr%ﬁﬂ%gti on cells were washed and 18

hours later cells were Iysed in a buffer containing 50mM HEPES pH 7.5,
250mM Nadl, 0.2% NP- 40, 5nmM EDTA 1rr1\/| henyl met hyl sul fonyl fluoride, 2.0
g/ mL aprotlnln and Example Bl { . I mmunoprecipitation

was performed by i W%%Bh@&re(e%uﬂ@mfdolnﬁin FlB G ot &fsuldeysractl@uwg thé1E

anti-FLAG epitope antibody (5 pg/aliquot) and with proteln r beads
(30 Ilali quot?—IE mtmfﬂfnbﬁi’@eétbﬁ lle‘a@\ébyl%@ﬁ@ ahals Fxeerericed (199Fb- \}\f(ﬁ?}ﬁ@m s

buf fer and once w e sk bE GokirARI b Ak AT R0 it ansfiest od L0

a nitrocel |l ul ose nenbrane el cher & hue Dassel , Ger many Western
bl ot anal ysi s ms:m fdomared:t‘\lﬁlt in tBe HrefenEe Bf mﬁm eanplesmf‘ 2 fibmar pift sgasic

monocl onal anti bodi es a 1&85 gﬂ%}”g}% d%luLﬁoln 0., §f 88 fé‘ﬂﬂp&d&ﬁregﬁméﬂ't

(Aner sham Buc‘?&l ér?ﬁﬁ e RIS om 8 that B |
is able to sel \ﬁm}as@aﬁt aftidodiss At Ithe a’mbuhtmflflilb&tmé asspdianed WitRARis rrecfPh@e isevel of
i nteraction appears

e about, the as it.s self ciatli
direct inter actfastredi Mﬁlbthiﬁﬁllfo% dgp e e |“‘§t 0H§%‘P‘§?88“ E&‘ﬁ Pe° n@glagl nds to
the E Subunit phrofif\ERafehdVeRainédr dstpotsnkigielnsd wrﬁﬁéumrdgsnﬁuﬁh aﬁ'ecBlcellas a
bait resulted in cloning the E subunit, of V-ATPase (the.r by Nel son

et al., Expe“*g@hllptaog,gomypr ipfpmmation vig ghedynction of the subunit of A

Having now fully described this invention, it will be appreciated by those
skilled in the art that the same can be performed within a wide range of equivalent
‘parameters, concentrations, and conditions without departing from the spirit and scope of
the invention and without undue experimentation.

While this invention has been described in connection with specific
embodiments thereof, it will be understood that it is capable of further modifications. This
applif:ation is intended to cover any variations, uses, or adaptations of the inventions
following, in general, the principles of the invention and including such departures from
the present disclosure as come within known or customary practice within the art to which
the invention pertains and as may be applied to the essential features hereinbefore set forth
as follows in the scope of the appended claims.

Al 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,



The E subunit of V-ATPase is |abeled fluorescently and incubated with a
sanple of the CARD domain of Bl in the presence of various sanples of a

|l i brary of organic nolecules or peptides. Follow ng incubati @rs FEBE0S
B1-CARD notif is immunoprecipitated wth specific antibodies and the
amount of fluorecence associated with tlats precipitate is neasured.

Mol ecul es tfyiNfolres, iaRd Bk reSentéd i 1Y Efddnttepdnca) Additidially|tHoemke eodtbts

| abel ed E-protéin are further exam ned as potential |ead conpound as drugs
whi ch af f @€ thecreferences ailxidl within the ngfeoruices eited/ kerein afd dsmentiren incorporsed PYinct i on
of the E-supunit of ATPase. Having now fully described this invention, it
will be appfébiated by those skilled in the art that the same can be
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adapt for various applications such specific enbodi nents, w thout undue
experinentation, wthout departing fromthe general concept of the present
invention. Therefore, such adaptations and nodifications are intended to
be within the neaning and range of equivalents of the disclos&8 FEB 2005
enbodi ments, based on the teaching and %ui dance presented herein. It is to
be underng;MREnCE'she phraseol ogy or term nol ogy herein is for the

pur pose of description and not of limtation, such that the term nol ogy or
phraseol ogy of the present specification is to be interpreted by the

skilled arti aln Iteﬁallt ﬂggﬁ&ﬁpggi&achl ngs and gui dance presented herein,

in conbin t of one of ordinary skill in the art. 65
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vi) PRI OR APPLI CATI ON DATA: (A)
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Trp
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25 30
40 45

Leu His Ile His Thr Pro Leu Leu Asp Ser7@ u Arg Lys Asp Val Led&5 BB 88560

Arg Qu Ala Ju Ile Leu Hs Lys Ala Arg Phe Ser Tyr Ile Phe Pro 65
80 Il e LeuTtthyallal e1dOpsn Ash LdpUcRY ord rEoPher leed Euyiysl eydaleuTie A u
95 Tyr Met Pro Ashaildy Ser Leu Asies@ u Leu Leu Hisz#&rg Lys Thr Gu
110 Tyr Pro Asp Val Ala Trp Pro Leu Arg Phe Arg Ile Leu His Qu lle
120 125 Al &lpepucFin Vap VASntepyfrq ShrHibs Ak @Bt IIFhFhPEae Ped $leu Leu
130 135 140 H< Asp Leu Lys The®d n Asn Ile Lei®®Peu Asp Asn G u Phe

Ser 1?85152316‘% oo e ok B e G%r%ae%‘?ao Cke e

[le Tyr 185 190 Met Pro Pro G u Asn Tyr

70 75
85 90
100 105
115

Hi s

H s Val
Ser Leu
Ile

uPro dy Gln Lys Ser Arg

Ala Ser |l %leltg_é EQ,QC 95 §y§ysH|L§s &%Q IJIelteGlTeregegerTMéu AL@- I\Ifal pdd € Thr Tr p

A u Val Leu Ser 210 2153

20 Arg Lys A ns3kPso Phe A u Aso 3dal Thr Asn Pro

Leu Gn Ile Met Tyr 225 230 235 240 Ser Val Ser Gn Ay H's Arg Pro Val
Il e Asn A walAsnSBis lceéw F0e0Gl245: 280 255 CTyreipsier ber Pio HusHiy g Ala Arg

Met Ile Ser Leu Ile @G4B Ser Gy 260 265 270 7 0 2 5 BECB 2005

Glu Asn Ser Gly Ser Pro Glu Thr Ser Arg Ser Leu Pro Ala Pro Gln
355 360 365

Asp Asn Asp Phe Leu Ser Arg Lys Ala Gln Asp Cys Tyr Phe Met Lys
270 375 : 380

Leu His His Cys Pro Gly Asn His Sexr Trp Asp Ser Thr Ile Ser Gly
385 390 395 400

Ser Gln Arg ARla Ala Phe Cys Asp His Lys Thr Thr Pro Cys Ser 3Ser
405 410 415

Ala Ile Ile Asn Pro Leu Ser Thr Ala Gly Asn Ser Glu Arg Leu Gln
420 425 430

Pro Gly Ile Ala Gln Gln Trp Ile Gln Ser Lys Arg Glu Asp Ile Val
435 440 445

Asn Gln Met Thr Glu Ala Cys Leu Asn Gln Ser Leu Asp Ala Leu Leu
450 455 460

Ser Arg Asp Leu Ile Met Lys Glu Asp Tyr Glu Leu Val Ser Thr Lys
465 470 475 480

Pro Thr Arg Thr Ser Lys Val Arg Gln Leu Leu Asp Thr Thr Asp Ile
485 490 495

Gln Gly Glu Glu Phe Ala Lys Val Ile Val Gln Lys Leu Lys Asp Asn
500 505 5190

Lys Gln Met Gly Leu Gln Pro Tyr Preo Glu Ile Leu Val Val Ser Arg
515 520 825

Ser Pro Ser Leu Asn Leu Leu Gln Asn Lys Ser Met
530 535 540

(2) INFORMATION FCOR SEQ ID NO: 2:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 2098 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA



Trp Ala G n Asn Pro Asp Qu Arg Pro Ser Phe Leu Lys Cys Leu Ile 275 280
285 QQu Leu Qu Pro Val Leu Arg Thr Phe Qu Qu Ile Thr Phe Leu Qu 290
295 300 Ala val Ile dn Leu Lys Lys Thr Lys Leu @ n Ser Val Ser Ser Al a
305 310 315 320 Ile Hs Leu Cys Asp Lys :Lys Lys Met Gu Leu Ser? 1 .€aBAsmt |l e
Pro 325 330 335 Val Asn Hs Ay Pro Ga Gu GQu Ser Cys Ay Ser Ser Gn
Leu Hs 340 345 350 Qu Asn Ser Ay Ser Pro Qu Thr Ser Arg Ser Leu Pro
Ala Pro Gn 355 360 365 Asp Asn Asp Phe Leu Ser Arg Lys Ala G n Asp Cys
Tyr Phe MefxilLyS2QUITIE SFFRIBUINe uSHY §D HiGs Z:ys Pro Gy Asn His Set Trp Asp
Ser Thr Ile Ser d 385 390 395 400 Ser G n Ar% Ala Ala Phe Cys Asp His
Lys ThESIHATHFD Ejesers SEFCCABES FESTISAR DT FETAF S2ABTASTE Leu Ser Thr
Ala G é Asn Ser ksg(% Aﬁ%gé%ﬁ %ylkg%g@in%nﬂp
: G CEGGTGGE G c GEARTGRG 2CGLLCT 1
e G ReEReERt Rt AllTiooR TR TG Thr ‘W u AlS
Cys Leﬂcé?'?ﬂ%f‘ ‘ééGd&ﬁM\%ﬁ@ecﬁc"i"ré%s&@é’bce‘é%sﬁ“é@cﬁ@%é@hﬁég Aspiteu lle
Met yr Leu Val Ser Thr Lys 465 470 475 480 Pro Thr Arg
Thr Se%céd@“c)(@& AbEcdgetc betctdchAsRcdtdcchbr cdspcddae ack86c420 495268 n Gy
Qu Ju Phe Ala Lys Val Ile Val Gn Lys Leu Lys Asp Asn 500 505 510 Lys
A n Metetdncakes cGoeGARCOR THRAGIGECA AFCEATCTIGe URAZEECAIGE SBLCHITFC 5153620 525
Ser Pro Ser Leu Asn Leu Leu G n Asn Lys Ser Met
CTACCACAAA CTCGCCGACC TGCGCTACCT GAGCCGCGGC GCCTCTGGCA CTGTGTCGTC 360
CGCCCGCCAC GCAGACTGGC GCGTCCAGGT GGCCGTGAAG CACCTGCACA TCCACACTCC 420
GCTGCTCGAC AGTGAAAGAA AGGATGTTTT AAGAGAAGCT GAAATTTTAC ACAAAGCTAG 480
ATTTAGTTAC ATTTTTCCAA TTTTGGGAAT TTGCAATGAG CCTGAATTTT TGGGAATAGT 540
TACTGAATAC ATGCCAAATG GATCATTAAA TGAACTCCTA CATAGGAAAR CTGRATATCC 600
TGATGTTGCT TGGCCATTGA GATTTCGCAT CCTGCATGAA ATTGCCCTTG GTGTAAATTA 660
CCTGCACAAT ATGACTCCTC CTTTACTTCA TCATGACTTG AAGACTCAGA ATATCTTATT 720
GGACAATGAA TTTCATGTTA AGATTGCAGA TTTTGGTTTA TCAAAGTGGC GCATGATGTC 780
CCTCTCACAG TCACGAAGTA GCAARATCTGC ACCAGAAGGA GGGACAATTA TTTATATGCC 840
ACCTGAAAAC TATGAACCTG GACAARRATC AAGGGCCAGT ATCAAGCACG ATATATATAG 900
CTATGCAGTT ATCACATGGG AAGTGTTATC CAGAARACAG CCTTTTGAAG ATGTCACCAA 960
TCCTTTGCAG ATAATGTATA GTGTGTCACA GAAGCATCGA CCTGTTATTA ATGAAGAAAG 1020
TTTGCCATAT GATATACCTC ACCGAGCACG TATGATCTCT CTAATAGARA GTGGATGGGC 1080
ACAAAATCCA GATGAAAGAC CATCTTTCTT AAAATGTTTA ATAGAACTTG AACCAGTTTT 1140
GAGAACATTT GAAGAGATAA CTTTTCTTGA AGCTGTTATT CAGCTAAAGA ARACAARGTT 1200
ACAGAGTGTT TCAAGTGCCA TTCACCTATG TGACAAGAAG AAARTGGAAT TATCTCTGAA 126C
CATACCTGTA AATCATGGTC CACAAGAGGA ATCATGTGGA TCCTCTCAGC TCCATGAAAR 1320
TAGTGGTTCT CCTGAAACTT CAAGGTCCCT GCCAGCTCCT CAAGACAATG ATTTTTTATC 1380
TAGAARAGCT CAAGACTGTT ATTTTATGAA GCTGCATCAC TGTCCTGGAA ATCACAGTTG 1440
GGATAGCACC ATTTCTGGAT CTCAAAGGGC TGCATTCTGT GATCACARGA CCACTCCATG 1506
CTCTTCAGCA ATAATAAATC CACTCTCAAC TGCAGGAAAC TCAGAACGTC TGCAGCCTGG 1560
TATAGCCCAG CAGTGGATCC AGAGCAAAAG GGAAGACATT GTGAACCAARA TGACAGAAGC 1620
CTGCCTTAAC CAGTCGCTAG ATGCCCTTCT GTCCAGGGAC TTGATCATGA AAGAGGACTA 1680



530 535 540 (2) | NFORMATI ON FOR SEQ ID NO 2: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 2098 base pairs (B) TYPE mwcleic acid (C STRANDE%NEgg:
single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: cDNA 71 2 5 F 0y
SEQUENCE DESCRI PTI ON SEQ I D NO 2: GGCCATTATG GATGGATGGG CGGCGCT' ACG

GOGT TCEEAC TCACT GECTABAMP AABANGESS CTASCTCTCGIR.CENGAGARGER TBBCCCT CROG
TGGGCCATCC GGGGAATGGEG CGCCCTCGTGL20 ACCTAGTGTT GCGGGGCAAA AAGGGTCTTG
mrmwww%@AMAm@@%TW@@@TWMT%A
GCCGCCGCAG CAGGGGGCAC ACCCGGAACC240 GGCCTGAGCG O(;ﬁ%
WTWGRWWQ%%P&%@WC%%@

G000 CARE RO TCACACT CEA 0Ot G o A CARAAR HEGATET T T

AAGAGARG T 1ARMA TR EF e cACAMETASE 8 n A Tk ART 1 AG TG A TTHEGAG Tl TTCREAAT
TTGCAATGAG CCTGAATTTT TGGGAATAGI540 TACTGAATAC ATGCCAAATG GATCATTAAA

TGAACT Gfat i AGARACTAANK TRA GBATANCECD Ot c T CARNGA T¢XCT c X aDECATTCAr T@GAT TTCGUAT
CCTGCATGAA ATTGCCCTTG GIGTAAATTA660 CCTGCACAAT ATGACTCCTC CTTTACTTCA
TCATGACTAG MAGACTCAGKE TAT ARCTTHRTIY. 20 CENCAA TERANAFFGATETARAGAT TECAGA
TTTTGGTTTA TCAAAGIGEC GCATAATGIC780 CCTCTCACAG TCACGAAGTA GCAAATCTGC
ACCAGAAGGA GGGACAATTA TTTATATGCCB840 ACCTGAAAAC TATGAACCTG GACAAAAATC
AAGGGCCAGT ATCAAGCACG ATATATATAMR00 CTATGCAGIT ATCACATGGEG AAGIGITATC
CAGAAAACAG CCTTTTGAAG ATGICACCAA960 TCCTTTGCAG ATAATGTATA GIGTGTCACA
GAAGCATCGA CCTGITATTA ATGAAGAAAGL020 TTTGCCATAT GATATACCTC ACCGAGCACG
TATGATCTCT CTAATAGAAA GIGGATGGEEC1080 ACAAAATCCA GATGAAAGAC CATCTTTCTT
AAAATGITTA ATAGAACTTG AACCAGITTT1140 GAGAACATTT GAAGAGATAA CTTTTCTTGA
AGCTGITATT CAGCTAAAGA AAACAAAGTT1200 ACAGAGIGIT TCAAGIGCCA TTCACCTATG
TGACAAGAAG AAAATGGAAT TATCTCTGAA1260 CATACCTGTA AATCATGGTIC CACAAGAGEA
ATCATGTGERA TCCTCTCAGC TCCATGAAAA1320



TAGTGGTTCT CCTGAAACTT CAAGGTCCCT GOCAGCTCCT CAAGACAATG ATTTTTTATC1380
TAGAAAAGCT CAAGACTGTT ATTTTATGAA GCTGCATCAC TGTCCTGGAA ATCACAGTTGl4AéIO
GGATAGCACC ATTTCTGGAT CTCAAAGGGC TGCATTCTGT GATCACAAGA CCACTCCATG1E8G EB 2005
CTCTTCAGCA ATAATAAATC CACTCTCAAC TGCAGBAAAC TCAGAACGTC TGCAGCCTGGL560
TATAGOCCAG CAGTGGATCC AGAGCAAAAG GGAAGACATT GTGAACCAAA TGCAAGAAGC1620
CTGCCTTAAC CAGTOGCTAG ATGCCCTTCT GTCCAGGGAC TTGATCATGA AAGAGGACTAL680 72 2
5 FE B 2005 FEAPITTTGTT AGTACCAAGC CTACAAGGAC CTCAAAAGTC AGACAATTAC
TAGACACTACL' 740 TGACATCCAA GGAGAAGAAT TTGOCAAAGT TATAGTACAA AAATTGAAAG

ATAA CAl ' T,

CTTTAAA¢TT1§%?%E‘%EA% Cﬁﬁ% %@%c% eﬁ%%%% "%%%%
TCATAAAAGGL 320 SATAGBIATAT CTCTGITGCT TTGACTTTTT TTP. TATAAAA TCOGTGAGTA
TTAAAGCTTWL980 A CTTTSRKTAA ATATTAGTCT CCCTOCATGA CAGTGCAGIA
TTTTTTTTAAzgﬁb Tﬁm%%wmommnm&%wm

AAAAAAAA2098 2 5 dEB3.2005 73 CLAIMS 1. A DNA sequence conprising a

nucl eoti de sequencé selected fromthe group consisting of: (a) nucleotide
sequences erfbpdi iige nheleatiiasequenca dguicteskinddgi 8ted in Fig. 3; (b) the
nucl eoti de seguence, depicted in Fig. 3;.(c) nuycleotide sequences being a
fragment of 7@ nu@l“@@(q%ﬁg %e@d@@ﬁ%%bgfng(%fr%gg?e#ﬁf? 'Eléf)e(ﬁtﬁ% =0t i el S5 q(ﬁgnces
capabl e of hybri q,ir%ﬁg under noderately stringent conditions to a

nucl eoti de sequence ‘of any one of (a) to (c); (e) nucl eotide sequences
encodi ng an (i noustEctide spaerceenhapibldiof hybddizing unstermopderatedy stringeaki no

acid changes, fraoaman am.no acid.sequence encoded by. a, hucleoti de sequence
of any one of (a)CO{@'“PE?fO&HH{Cﬂ%“ ﬂ“ﬁoé{?ﬂcaéﬂé@éi&é‘ﬁc%'s(a?mfﬁ @ deviate froma
nucl eoti de ggpuengeiectigbi tRflidnBedRNcBARGOAN GRind Adi®bedbericd 8iH dRferd he
degeneracy of the genetic code; , ) .
by not more than ten amino acid changes from an amino acid sequence
encoded by a nucleotide sequence of any one of (a) to (c); and
{f) nucleotide seguences which deviate from a nucleotide sequence
defined in any one of (a) to (e} as a result of the degeneracy of the
genetic code;
wherein the polypeptide encoded by the nucleotide sequence of any one of (c)
to {f} is capable of '
(i) activating NF-kB; and/or

(ii) enhancing cell death.
2. A vector comprising the DNA sequence according to claim 1.

3. The vector according to claim 2 capable of being expressed in a eukaryotic or

prokaryotic host cell.

4. The vector of claim 2 or 3, which is a recombinant animal virus vector carrying
a sequence encoding a viral surface protein {ligand) that is capable of binding
to a specific cell surface receptor on the surface of a cell to be treated and a

second sequence encoding the polypeptide encoded by said DNA sequence,



wherein the pol ypepti de encoded by the nucl eoti de sequence of any one of
(c) to (f) is capable of (i) activating NF-KB; and/or (ii) enhancing cell
death. 2. A vector conprising the DNA sequence according to clai m%. 3. The
vector according to claim2 capable of Heing expressed in a eukar%/ thE® %5
prokaryotic host cell. 4. The vector of claim2 or 3, which is a

reconbi nant animal virus vector carrying a sequence encoding a viral
surface_protein gligand) that is capable of binding  to a sgecific cel l
sur f ace®r ecepBHSTYAAhRUKAYItic Rypkaryelicihash cells eoraaindyy aNaCier aseesing
sequence encediiien gt&g 4ol ypepti de encoded by said DNA sequence. 74 2 5 FEB
2005 5. Transforned eukaryotic or prokaryotic host cells containing a
vector according to claim2 or 3. 6. A nmethod for producing a protein
encoded_ by the DNA sequence.of claim1l, ich co i,.Ses grow ng a

Eranst b MIBEOG DT RECHITHE RGN Snerdod RIS BYAd S EIEe B & f or
the expressiicAfcoiabidy Qigklily oChARGbHABARRSE coh RBSIM RBlaiDA Lbbeat T on.
as necessary, for obtainihg sard protein, an Isolating sald expressed -
protein. 7. nsliignsepsliidbleerfoodtd byxpirbesiBhA of egaidnpeotetn, c etedtirig opost-

obt ai nabl e t he. t hod.of .claim6. 8. _An ti body, acti.ye fragment or
Gor fvari ve tHLeiot BRI RE Py dhdiesapsHp: Rt atind it P Eln;
wherei n sai dspiatiigenid 8gpressepgrisA. by a nucl eotide sequence as defined in
clainms 1(a) to (f?. 9. A nethod for isolating and identifying the

pol ypeptide according to claim?7, having honmology with or being capabl e of

Caspase’ T ecraPONpAIRe frop A MegpnA SRR e c Al S, ST Ba RRBE T 4% a1 v
i ntracel | ul aneticanefl di&ign 6vi @ t he kinase or internedi ate domains present in

sai d pol ypeptide, conprising . applying the yeast two-hybrid procedure in
whi ch a sequence encoding said protein with said CARD, kinase, and

i nter i at e hAS. . at : domai ns, s A ' : one

ybr 1 d Veet o ani R0 AvImdRg M elavh e B R RR ol st BOUPBEIRY, e

by the secoratdoytingdiovelairar?, whereweeiat $olypeptide is encoded by a nucleotide
sequence as defined in claims 1(a) to (f).

9. A method for isolating and identifying the polypeptide according to claim 7,
having homology with or being capable of direct or indirect interactions with
any proteins having a prodomain or caspase recruiting domain (CARD), or
other proteins or enzymes involved in infracellular signaling, via the kinase or
intermediate domains present in said polypeptide, comprising .
applying the yeast two-hybrid procedure in which a sequence encoding said
protein with said CARD, kinase, and intermediate domains, or at least one of
these domains, is carried by one hybrid vector and a sequence from a cDNA
or genomic DNA library is carried by the second hybrid vector, the vectors
then being used to transform yeast host cells and the positive transformed
cells being isolated, followed by extraction of the said second hybrid vector to
obtain a sequence encoding a protein which binds to said CARD-, kinase-,

and/or intermediate domain-containing protein.

10. A pharmaceutical composition comprising, as active ingredient, the DNA
sequence of claim 1, at least one polypeptide according to claim-7, a

recombinant animal virus vector encoding the polypeptide-according to claim



then being used to transformyeast host cells and the positive transforned
cells being isolated, followed by extraction of the said second hybrid
vector to obtain a sequence encodi ng & protein which binds to §ai GEEARD-,
ki nase-, and/or internedi ate domai n-containing protein. 10. A
pharmaceutical conposition conprising, as active ingredient, the DNA
sequence of claim1, at |east one pol ypeptide according to claim 7, a

recombi nant kEskoictys YRR RqRRAPY Gy, POl ¥RRRTY BPaRSRN T gAg ol 21

75 25 FEB |ve erlvalveo aim8

or an oli gomentmm:edenc@cquemearmsen@b r@qmnaatimeats@aseqmmoe ther DAA | east
part of the %% 51 ce of (al aim1l and op tlonallﬁya harmaceutlcally
accept abl e c%?rq’-leé‘lce flaim happeqtigrallys BBAITAgeeWIcaly prepmaPle£pEIRTe of

bi nding to the polypeptide according to claim?7, conprising performng
affinity chromatography using a matrix to which sai d protein is attached

with a tell &xnetod wheacedegnim@éorl lagbgehd capabled of dirsding toethei polypeptide
anal yzi ng sai d |I8 3 12._A net hod of screening for a DNA sequence codi ng
for a |i gand®CRFIBALO SAMG. CEMRYISING t he pol ypepti de according to claim 7,

conpri sing gy tlHini %ﬁForh%'gP%)%ﬁ Gsiiﬁ ﬁeﬁgirﬁ( kd! WHIGE R PRORANGE

encodi ng sald pon epti e I's car rid vector and sequences
froma cDNA aitacl'@dnwrthca DBH\eb(trbctawpewt@' tt@r hgamﬁ by bolved $@ caitdmiaytix,i ahd
vector, transfqQrmng_.yeast, host cells with said vectors, isolating the
posi tivel y t%@ﬁ%‘?”&gcﬁl‘@lﬁ%@@r\ds and extracting said second hybrid vector to
obtain a sequence encoding said ligand. 13. A nethod for identifying a

| i gand capabl e of nodulating the cellular activity nodulated or nediated

by the Pl ypepteiedodl e¢reening osrepDNA sgqueaye smdﬁ’@fm‘ga fliganad daipghted of

capabl e of ri,sin east a portion of the
am no acid PdeﬁﬁhgggHg%@8§’§8¥ﬁ§g%ﬁ‘gorgﬁw s%amﬂc‘é"fBP”%'Pal m 1, which include
essenti al |y giplyiag thbeyeasednomiybrid ([rdE8RAurel insehigh o lseaedtddenhcanfg (dald

step
i dentifying and characterizing a ligand found by said screening to

capabl e of APt isgcartiad By ape Ho®ridovestaeandfsaangnass |frg>m1@ @Bb@bpe of
modul ating the Ghlk! BN iRk Ard Yearried by the second hybrid vector, transforming

yeast host cells with said vectors, isolating the positively transformed cslls,

and extracting said second hybrid vector to obtain a sequence encoding said
ligand.

13. A method for identifying a ligand capable of modulating the cellular activity
modulated or mediated by the polypeptide of claim 7 comprising:

(a)  screening for a ligand capable of binding to a polypeptide comprising at
least a portion of the amino acid residues encoded by the DNA
sequence of claim 1, which include essentially all of the prodomain
(CARD) of said polypeptide; and

(b)  identifying and characterizing a ligand found by said screening step to
be capable of said binding.

14. A method for identifying a ligand capable of modulating the cellular activity
modulated or mediated by the polypeptide of claim 7 comprising:
(a)  screening for a ligand capable of binding to a polypeptide comprising at
least the carboxy terminal portion of the polypeptide encoded by the
DNA sequence of claim 1 including the prodomain (CARD); and



nodul ated or nedi ated by the polypeptide of claim7 conprising: (a)
screening for a |igand capable of binding to a pol ypeptide conprising at

| east the carboxy term nal portion of tﬁg pol ypepti de encoded by BHAeFEMIVAL
sequence of claim1 including the prodormain (CARD); and 76 2 5 FEB 2005 (b)
identifying and characterizing a ligand found by said screening step to be
capabl e of said binding. 15. A nethod for identifying a |igand capabl e of

of ol i m 7 EK‘ﬁp?.eLde“k'ﬂﬁqi%hgﬁéhéﬁ%ﬁt%ﬁﬂﬁé% B8 TR ) S YOG BT G o
| east the N-term bhalcappbletofazidbintirey. pol ypept| de encoded by the DNA

sequence of claim1 including substantially all of the kinase donmain; and
(b) identifying and characterizing a ligand found by said screening step to

be capabke o i ; pabl e
of modursti g (oo e PISPINR G oo Beaor RUHRIN RS LB S

pol ypepti de Ufodullaedqoi‘ m&xdnatmdltsﬁmg pdlyeickasfrolaim TQOn‘@rle’mlgecul e capabl e of
nodul ati ng aftIVItleS nodyl at ed or iated by the polypeptide of claim7,

and (b) ident®ryi PgCERNG r%cltgénﬂzFfi‘@ﬂ%lﬁle Ribiding, f@ at least the N-terminal
portion of the polypeptide encoded by the DNA sequence of claim 1

including substantially all of the kinase domain; and
(b)  identifying and characterizing a ligand found by said screening step to
be capable of said binding.

16. A method for identifying a molecule capable of modulating the cellular activity
modulated or mediated by the polypeptide of claim 7, comprising:
(@)  screening for a molecule capable of modulating activities modulated or
mediated by the polypeptide of claim 7; and
(b)  identifying and characterizing said molecule.





