0 5 JUL 2005 Caspase-8 Interacting Proteins Field of the invention The
present invention is generally in the field of cysteine proteases. Mre
specifically, the 5 invention concerns proteins which interacgsvih oo
caspase-8 (MACH) and/or nodulate its function in the cell death (or
apoptotic) pathways medi ated by CDO5 (Fas/ Apo-1) or by CD120a (p55-TNF
receptor). In particular, the present invention concerns proteins which
interact with caspase-8/ MACH 10 directly or indirectly. The invention al so
relates to the preparation and use of the caspase-8/ MACH interacting
proteins. Background of the Invention Tunor Necrosis Factor (TNF-al pha) and

Lynphot oxi'n (TNF-beta) (hereinaf ic@§pasdBltaterabfing Bfotdists t 0 bot h TNF-al pha and
TNF-beta) are multifunctional pro-inflammatory cytokines forned nmainly by
nononucl ear phagocytes, which have nmany effects on cells (Wallach, D.

(1986) In: IntgfdfsQReinvidiRd G esser, ed.), pp. 83-122, Academ c Press,
London; and BeltTer an am (1987)). Both TNF-al pha and TNF- bet a
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anti-tunor agent in which application it binds to its receptors on the
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pat hogeni ¢ rol‘iélsf?aﬁe'égaéq [RIGHCURBRIBEINS o exanpl e, effects of TNF-al pha,

primarily on the vascul ature, are known to be a mmj or cause 30 for synptons

of septic shock (Tracey et al,, 1986). In some diseases, TNF may cause 0 5
JUL 2006 Backoround of the Invention

Tumor Necrosis Factor (TNF-alpha) and Lymphotoxin (TNF-beta) (hereinafter, TNF,
15 refers to both TNF-alpha and TNF-beta) are multifunctional pro-inflammatory cytokines

formed mainly by mononuclear phagocytes, which have many effects on cells (Wallach, D.

(1986) In: Interferon 7 (Ion Gresser, ed.), pp. 83-122, Academic Press, London; and Beutler
and Cerami (1987)). Both TNF-alpha and TNF-beta initiate their effects by binding to
specific cell surface receptors. Some of the effects are likely to be beneficial to the
20 organism: they may destroy, for example, tumor cells or virus infected cells and augment
antibacterial activities of granulocytes. In this way, TNF contributes to the defense of the
organism against tumors and infectious agents and contributes to the recovery from injury.
Thus, TNF can be used as an anti-tumor agent in which application it binds to its receptors
on the surface of tumor cells and thereby initiates the events leading to the death of the

25 tumor cells. TNF can also be used as an anti-infectious agent.

However, both TNF-alpha and TNF-beta also have deleterious effects. There is evidence
that overproduction of TNF-alpha may play a major pathogenic role in several diseases. For
example, effects of TNF-alpha, primarily on the vasculature, are known to be a major cause

30  for symptoms of septic shock (Tracey et al,, 1986). In some diseases, TNF may cause



excessive | oss of weight (cachexia) by suppressing activities of adipocytes
and by causing anorexia, and TNF-al pha was thus call ed cachectin. It was
al so described as a nedi ator of the danmge to tissues in rheunalgz ses
(Beutler and Ceram, 1987) and as a major nmediator of the damage o se

in graft-versus- host reactions (Piquet et al., 1987). In 5 addition, TNF
is knowmn to be involved in the process of inflammation and in many other

di seases. Two distinct, independently expressed, receptors, the p55

(CDI 20a) and the p75 (CD120b) TNF-Rs, which bind both TNF-al pha and
TNF-beta specifically, initiate and/or nmediate the 10 above noted
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responsi bl e for the conmencenent of the cascade of reactions that
ultimately result in the observed response of the cell to TNF. 20 As
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cascade of reactions that ultimately result in the observed response of the cell to TNF.

20  As regards the above-mentioned cytocidal effect of TNF, in most cells studied so far, this
effect is triggered mainly by CD120a. Antibodies against the extracellular domain (ligand
binding domain) of CD120a can themselves trigger the cytocidal effect (see EP 412486)
which correlates with the effectiveness of receptor cross-linking by the antibodies, believed
to be the first step in the generation of the intracellular signaling process. Further,

25  mutational studies (Brakebusch et al., 1992; Tartaglia et al,, 1993) have shown that the
biological function of CD120a depends on the integrity of its intracellular domain, and
accordingly it has been suggested that the initiation of intracellular signaling leading to the
cytocidal effect of TNF occurs as a consequence of the association of two or more

intracellular domains of CD120a. Moreover, TNF (alpha and beta) occurs as a homotrimer,

i~



D5 JUL 2005 and as such, has been suggested to induce intracellular
signaling via CD120a by way of its ability to bind to and to cross-link
the receptor nolecules, i.e., cause receptor aggregation. Another nenber
of the TNF/ NGF superfamly of receptors is the FAS/ APOL receptoﬂ55JL(LCm5)
whi ch has al so been called the FAS antigen, a cell-surface protein
expressed in various tissues and sharing honol ogy with a nunber of
cell-surface receptors including TNF-R and NG~ R CD95 nedi ates cell death
in the formof apoptosis (ltoh et al., 1991), and appears to serve as a
negative selector of autoreactive T cells, i.e., during maturation of T

cells, CD95 ned| t i
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cDNA encoding human CD95 (Itoh et al., 1991).

20 While some of the cytotoxic effects of lymphocytes are mediated by interaction of a
lymphocyte-produced ligand with the widely occurring cell surface receptor CD95, which
has the ability to trigger cell death, it has also been found that various other normal cells,
besides T lymphocytes, express CD95 on their surface and can be killed by the triggering
of this receptor. Uncontrolled induction of such a killing process is suspected to contribute

25  to tissue damage in certain diseases, for example, the destruction of liver cells in acute
hepatitis. Accordingly finding ways to restrain the cytotoxic activity of CD95 may have

therapeutic potential.

Conversely, since it has also been found that certain malignant cells and HIV-infected cells

30  carry CD95 on their surface, antibodies against CD95, or the CD95 ligand, may be used to



3 D5 JUL 2005 trigger the CDO95 nedi ated cytotoxic effects in these cells
and thereby provide a neans for conbating such malignant cells or

H V-infected cells (see Itoh et al., 1991). Finding yet other MQXRIfﬂﬁS
enhancing the cytotoxic activity of CD95 may therefore al so hale L

t herapeutic potential. 5 It has been a long felt need to provide a way for
nodul ating the cellular response to TNF (al pha or beta) and CDO5 |i gand.
For exanple, in the pathological situations nentioned above, where TNF or
CDO5 ligand is overexpressed, it is desirable to inhibit the TNF- or CD95
l'i gand-induced cytocidal effects, while in other situations, e.g., wound
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t he receptor, ating the 25 normal funct] of. the TNF-Rs. In EP
568925, therecFlhs]s AB%‘B‘J te %‘%%%F?%@rglﬁ“&?fge &b§§%%?t8$Ff%fl on of

vari ous nut ant forms of CD 120a, having nutations in its extracellular,

transmsnbrane and intracellular domains. In this way, regi ons Wlthl n t he
above domai ns A B¥mbenof sppsoaghssdiayelessn imade 4y dhe Q?Bl“ﬁ’@tség‘-?efﬂ e33Rl

functioning ofapblGbSReRt &P 185833: -EX 568378, EP 398327 and EP 412486) to regulate the
15  deleterious effects of TNF by inhibiting the binding of TNF to its receptors using anti-TNF

antibodies or by using soluble TNF receptors (being essentially the soluble extracellular

domains of the receptors) to compete with the binding of TNF to the cell surface-bound

TNF-Rs. Further, on the basis that TNF-binding to its receptors is required for the

TNF-induced cellular effects, approaches by applicants (sec for example EP 568,925) have
20  been made to modulate the TNF effect by modulating the activity of the TNF-Rs.

For example, EP 568925 relates to a method of modulating signal transduction and/or
cleavage in TNF-Rs whereby peptides or other molecules may interact either with the
receptor itself or with effector proteins -interacting with the receptor, thus modulating the
25 normal function of the TNF-Rs. In EP 568925, there is described the construction and
characterization of various mutant forms of CD120a, having mutations in its extracellular,
transmembrane, and intracellular domains. In this way, regions within the above domains
of CD120a were identified as being essential to the functioning of the receptor, i.e., the
binding of the ligand (TNF) and the subsequent signal transduction and intracellular

30  signaling which ultimately results in the observed TNF-effect on the cells. Further, there is



bi nding of the ligand (TNF) and the subsequent signal transduction and
intracellular 30 signaling which ultimately results in the observed
TNF-effect on the cells. Further, thereis 4 D5 JUL 201 alsq gejl@{ibed a
nunber of approaches to isolate and identify proteins, pepti des’J r A3
factors which are capable of binding to the various regions in the above
domai ns of CD120a, which proteins, peptides and other factors may be
involved in regulating or nodulating the activity of TNF-Rs. A nunber of
approaches for isolating and cloning the 5 DNA sequences encodi ng such
proteins and peptides; for constructing expression vectors for the
producti on of j A4, L 5 : L
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sequence 20 notifs have been found that are specjfic to various
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transcription fr.omihe pronoters for a decrease in the nunber of receptors,
and an enhancéwaptraceifular demaie of @PPBn from the pronmoters for an increase in
the nunber of receptors (EP 606869 and WO 9531206). 25

15 Thus, when it is desired to inhibit the effect of TNF, or of the CD95 ligand, it would be
desirable to decrease the amount or the activity of TNF-Rs or CD95 at the cell surface,
while an increase in the amount or the activity of TNF-Rs or CD95 would be desired when
an enhanced TNF or CD95 ligand effect is sought. To this end the promoters of both the
CD120a and the CD120b have been sequenced, analyzed and a number of key sequence

20  motifs have been found that are specific to various transcription regulating factors, and as
such the expression of these TNF-Rs can be controlled at their promoter level, i.e.,
inhibition of transcription from the promoters for a decrease in the number of receptors,
and an enhancement of transcription from the promoters for an increase in the number of
receptors (EP 606869 and WO 9531206).

25
While it is known that the tumor necrosis factor (TNF) receptors, and the
structurally-related receptor CD95, trigger in cells, upon stimulation by leukocyte-produced
ligands, destructive activities that lead to their own demise, the mechanisms of this
triggering are still little understood. Mutational studies indicate that in CD95 and CD120a

30  signaling for cytotoxicity involve distinct regions within their intracellular domains



VWhile it is known that the tunor necrosis factor (TNF) receptors, and the
structurally-related receptor CD95, trigger in cells, upon stinulation by

| eukocyt e- produced |igands, destructive activities that |ead hq}tpgghﬁown
dem se, the nechanisnms of this triggering are still little undé 3 .

Mut ati onal studies indicate that in CD95 and CD120a 30 signaling for
cytotoxicity involve distinct regions within their intracellular donmains 5
6 5 JUL 2005 (Brakebusch et al., 1992; Tartaglia et at., 1993., Itoh and
Nagata, 1993). These regions (the 'death domains') have sequence
simlarity. The 'death domains' of both CD95 and CD120a tend to

sel f-associ ate. ., Their ,sel.f-assaciat.i on rent | ! e _recept.or
aggregati on 1|3rc gblu‘%“'hr?ga(l:léég%z??a?a Ela Ftr?il "?ﬁg?'i %ﬂl a(‘)]? ]\E’?%Pﬁg %S%reeg'%glgheet
al ., 1994; Wl I'death demaiad’) havd 9xdench sidaladiynTlet'death. dombB9®f bothr@D%tant CPh20aevel s

of receptor expressi can result i.n tr.iggeri n lof Iigatpd-i ndependent
si gnal i ng (Bol &fl felissociateg gieir selfassocigt ﬁ%paﬁ%fﬁf’r(?ﬂoﬁe ] TEEPIOr ggeresation
| ynphocyt es ar evhitds adcedar Yor inftiefiCofl spRalitly (see Jougpthad s YO%I; Wallaehcse dl.,| ioggnd
with CD95, a widely occurring cell surface receptor which 10 has {he
ability to fri W et 1¥ahad @t high davels ofaGeRIYr RS CfBETU In feggenng ofng

that cell kill iijpmdindepHaonuchafl (BOAHREML e®s).nvol ves a |igand-receptor
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and its ligand (see al so Vandenabeele et al,. 1995). Like other
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ave elucidated non- enzymatic protein-protein interactions that initiate signaling for cell
death: binding of trimeric TNF or the CD95 ligand molecules to the receptors, the resulting
interactions of their intracellular domains (Brakebusch et al., 1992; Tartaglia et al., 1993;
Itoh and Nagata, 1993) augmented by a propensity of the death-domain motifs to
20 self-associate (Boldin et al., 1995a), and induced binding of two cytoplasmic proteins
(which can also bind to each other) to the receptors’ intracellular domains - MORT-1 (or
FADD) to CD95 (Boldin et al., 1995b; Chinnaiyan et al., 1995; Kischkel et al., 1995) and
TRADD to CD120a (Hsu et al., 1995; Hsu et al., 1996). Three proteins that bind to the
intracellular domain of CD95 and CD120a at the 'death domain' region involved in
25 cell-death induction by the receptors through hetero-association of homologous regions and
that independently are also capable of triggering cell death were identified by the yeast
two-hybrid screening procedure. One of these is the protein, MORT-1 (Boldin et al.
1995b), also known as FADD (Chinnaiyan et al., 1995) that binds specifically to CD95.
The second one, TRADD (see also Hsu et al., 1995, 1996). binds to CD120a, and the third,

30  RIP (see also Stanger et al., 1995), binds to both CD95 and CD120a. Besides their binding



TRADD to CD120a (Hsu et al., 1995; Hsu et al., 1996). Three prot ei ns that
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pl ace only 3af t"g‘F Slé“t"f"n‘ﬂlti’ wantEReot: t°r(g%%af'b'i“am'§ﬁl§a§e“§{"? S ?’Wﬁ‘f‘ g
participates i onlyRger siinula@bn i0he RYPRI,SugdestiHp Wt MQARB ipAdiciphedhthel initigey not
contain any sequence notif characteristic of enzymatic aCttll'fétﬂ-‘%lfée and

therefore, itsSBISAGY tsé’gﬂ?‘llnégé(?o%]éllld%lsé‘t&‘f Ff’"éaé‘é?fﬁ’ SRYENGEInS rigtip of

intrinsic acti ¥hdphald a and tetet &t fits Bty oaAtiBRE celPadattl sHein® Mot iHRIR At her
protein(s) that bind 10 -1 and act further downstreamin the si gnal i ng

cascade. Cel | uinginsicagivayoif SHORF- 1 igelfyputirathen agsivation 9€ Romprethes pratein(@rthat Risd par t

of the nol ggul grdranme ata@%a ﬁhﬂmomsd%qk m&mgx%sa%'csdca& 'OQHﬂ:z;r'egeﬂeQ%nQ?g5 or
CD120a (Hsu et al., 1996; Chinnai {Jan et al indicating that this
N-terminal regMSRT:F awantstlackingethe gerainah gart of the mlqulp@em@ﬁen ghavactp bisick bot h

receptors thrOWo:H&B}ﬁh&nB{i%&%ﬂbs'tcﬁt&fl%é 1% ot al.51998C BRfnsl4A% G5, fb%\égll

i nplicated a group or cytop eases’ whi ch are’ structur
related to them@aamertllrvaﬁnh Iﬂ1tes'maiabxgamstrqmsmttednssgnﬂmfcam@ aytwcidhlesfiret wfibdth an

Ipﬂ;g:’ l)le(l')lg: gall l‘geﬁp I'St ({uﬁhprope% }?rgge%mtergcnong in the onset of various

15
Recent studies have implicated a group of cytoplasmic thiol proteases which are
structurally related to the Caenorhabditis elegans protease CED3 and to the mammalian
interleukin-1 beta converting enzyme (ICE) in the onset of various physiological cell death
processes (reviewed in Kumar, 1995 and Henkart, 1996). There have also been some

20 indications that protease(s) of this family may take part in the cell-cytotoxicity induced by
CD95 and TNF-Rs. Specific peptide inhibitors of the proteases and two virus-encoded
proteins that block their function, the cowpox protein crmA and the Baculovirus p35
protein, were found to provide protection to cells against this cell-cytotoxicity (Enari et al.,
1995; Los et al., 1995; Tewari et al., 1995; Xue et al., 1995; Beidler et al., 1995). Rapid

25 cleavage of certain specific cellular proteins, apparently mediated by protease(s) of the
CED3/ICE family, could be demonstrated in cells shortly after stimulation of CD95 or
TNF-Rs.

One such protease and various isoforms thereof (including inhibitory ones), is known as

30 MACH (now caspase-8) which is a MORT-1 binding protein and which serves to modulate



processes (reviewed in Kumar, 1995 and Henkart, 1996). There have al so been
sone 20 indications that protease(s) of this famly nay take part in the
cell-cytotoxicity induced by CD95 and TNF-Rs. Specific pepti d& 5 dWi B006or s
of the proteases and two virus-encoded proteins that block their function,
t he cowpox protein crmA and the Bacul ovirus p35 protein, were found to
provide protection to cells against this cell-cytotoxicity (Enari et al.,
1995; Los et at, 1995; Tewari et at, 1995; Xue et at, 1995; Beidler et al.,
1995) . Rapk caclgity lof aMORT - bfandehdnae,nof ©E95f aed €120k arnvdtidi msy appacent |y

medi ated b r ot ease f the CED3/ICE famly, coul.d be denpnstrated in
cells sthﬁ?R%ng?“tﬂé!r Oéﬁ(ﬁﬁrébn@ﬁ PRen ciseentlyy 15%# Qne%ég%rﬁ%tﬁnﬁgota@ s¥ and
vari ous i . A dangd udi : i : MACH
(how o PRasBlgRes 16 ERkritddl s WS} Tprh BUGAY A/ inPBomcc xR niitt)

modul at e by/re€eréncdUn 00bnedt bepeadingiayl RdftedVApblitatamdNbenie] 14615 COB®8aNd
CD120a, and which may al so_act independently of MORT-1, has been recently
i sol ated, ! 1oPbhed!68RarattldryFedes Al ps stheipgosieppaadinge£CT| souniergerti Nad, as
is set f i i | ' ol Wy j br et

refer encgféilq/}\js? 8{12\5\%%3{1 @%%%ﬁéﬁﬁgg{‘%ﬁfgg IO?%ﬁé%eh%lggﬁéét(lggﬁmég” II%%IMG 15,

114986, Adothadk8ch PrbfeabiBarainribs’ B32hrma shenedfl(indRidinpeinkibitoryr@epo dedigigntddCT
counterpart. No. PCT/US96/10521, and in a recent publication of the present
i nvent or MetEb(asoncalled gaspasa-dBhhas alap geqeatly dgem isprasede ard chgractorgadobys the

20101 e e AL T B B OB AR ool e | o

present ianyegser sc?(stm@uf@I iis ei¥dcl MORITAt Bigtmg(drelehaERE -sBHee 16 im®luladd the 1996;
Srinivasula et io al., 1996). Caspase-10 is also a MORT-1 binding protein
whi ch serg@wty of MEWRI-Ataad harce ldely olise pf €DIERE-GD bHl, prchwdichiRal glsakelo of

CD95 d.Cb120 i I Lact  ind d I f MORT-1, .Thus,
dotai s, oEar g SEAORT oot b Kaid Phncer R A B feelee T cmdtsy
caspase- hd aisgs §Lkadp@del 10 bt {RFoAPIY Shd1AbSE RBA ipﬁ@ltiéfgeﬁs, Al bf hhisthieh are

incorporated hereinin their entirety by reference.
incorporated herein in their entirety by reference.

15
It should also be noted that the caspases, caspase-8 and caspase-10, which have similar
prodomains (see Boldin et al., 1996; Muzio et al., 1996; Fernandes-Alnemri et al., 1996;
Vincent and Dixit, 1997) interact through their prodomains with MORT-1, this interaction
being via the 'death domain motif or 'death effector domain', DED, present in the
20 N-terminal part of MORT-1 and present in duplicate in caspase-8 and caspase-10 (see
Boldin et al., 1995b; Chinnalyan et al., 1995).

Such proteases, now known as caspases (cysteine aspartate-specific proteinases), are a
growing family of cysteine proteases that share several common features. Most of the
25  caspases have been found to participate in the initiation and execution of programmed cell
death or apoptosis, while the others appear to be involved in the production of
proinflammatory cytokines (Nicholson DW et al. 1997, Salvesen GS et al.1997, Cohen GM
1997) They are synthesized as catalytically inactive precursors and are generally activated
by cleavage after specific internal aspartate residues present in interdomain linkers. The

30  cleavage sites of caspases are defined by tetrapeptide sequences (X-X-X-D) and cleavage



It should al so be noted that the caspases, caspase-8 and caspase- 10, which

have siml|ar prodomains (see Boldin et al., 1996; Miuzio et al., 1996;

Fer nandes- Al nemri et al., 1996; Vincent and Dixit, 1997) intqquhut ugh

their prodonmains with MORT-1, this interaction being via the " death mai n
notif or 'death effector domain', DED, present in the 20 N-termnal part of
MORT-1 and present in duplicate in caspase-8 and caspase-10 (see Boldin et
al ., 1995b; Chinnalyan et al., 1995). Such proteases, now known as caspases

(cyst ei n@lvsRaEL RS BowRefehinl &F tRE BIRHIARES) As @r8suft ceBthWhittrd affive ¥ahses
cysteine proteases that share several common features. Most of the 25

caspases craprctreend activatk their pamt dsovedaseother indetive piecisoisdhicraaetessddoemiion of

prograrmﬁ.d cel ath or tosj s, . While the others appear to be invol ved
inthe p dﬁﬁﬁﬁb%g%gp“mﬁﬂﬁgﬁ?%éﬁnggé}y cyt oki nes (Nichol son DWet al. 1997,
Sal vesen GS et al. 1997, Cohen GM 1997) They are synthesized as
catalytically inactive precursors and are generally activated by cleavage
af t er 5 spdctifatoni of ehenprograpaetd atedl desh dhresespriesgenerally spati@c dowrainvolvesker s.
The 30 cl eavage sites of cagﬁases are define ,px tetnagegtidﬁwse uences
(X- X- X- DjCRURRIA [PERAFaIRE OB dgpnErenty casppsss y SXSUROR s CHBHITS ¥ SHTTEF t he
aspart i Ccghdls il [rSHbY GHAA NTHRRHfoflf hiEcEASRATShe FA) cREREGPS and
activate their own as well as other 1nactive precursors (Fernandes-Al nenr
T et al . cdspBs adralsol reflsctedbSMentstratiurel Ia@)ct the ‘Anitintoaicaspasesft corltaingomggr anmed

cell death process is generally specific and involves sequential

pr ocessi HGIBMABSREONT 85 5P RAY A 1@ dhen reertionsie asRase ?S@é@ﬁ%g*g Wﬁu b&t% eam
caspases £ Bh ator | f € t el St f the
Coo o asSaRipM 100, LY B TPARHy fIgfs U BhARCbe °3BLAE BHRK BP0 the
“initiat gotivers P adggeidgt af Mhd QRAAI recoptodOBRIthe N'EIF 0lRsepdsr Conipar eUpbw t he
"executioner" caspases (Salvesen GS et al. 1997, 10 Cohen GM 1997). The

| ong pr odgandiindused dumetiptionnet thet ératho receptaps, dhg 'Initialep #awasasoarsaecied vat ed

by triggerin f. the ath. receptors of.the TNE receptor fam|ly. .Upon
Y gandor RiUBE oo 1ok SRR BRBbRehuitetiei ot SPETA: Rlen bk Mo pases
are recrfgihafe dédih QaERinEiHalih® REmPek QOThaR GMP 99D NRIsBhikep FIONdtas agHosy t h
speci fic adapter nolecules to
15 For example, caspase-8/MACH and probably caspase-10, which contain two Death

Effector Domains (DED) or FADD domains, are recruited to the receptor complex by the

adapter molecules FADD/MORT-1, whereas caspase-2 is recruited by CRADD/RAIDD

and RIP (Nagata S et al. 1997, MacFarlane M et al. 1997, Ahmad M et al. 1997, Duan H et

al. 1997). Due to the trimeric nature of the activated receptor complex at least two caspase

20 molecules are thought to be brought in close proximity to each other thus leading to their

activation by autocatalytic processing (Yang et al. 1998, Muzio et al. 1998).

Caspases are synthesized as proenzymes consisting of three major subunits, the N-terminal
prodomain, and two subunits, which are sometimes separated by a linker peptide. The two
25  subunits have been termed "long" or subunit 1 containing the active enzymatic site, and
"short" or subunit 2. For full activation of the enzyme, the prodomain and the two
subdomains are cleaved. The two cleaved subunits form a heterodimer, whereby the long
domain is derived from the N-terminus, and the short subunit is derived from the
C-terminal region of the caspase precursor. Based on the deduced three dimensional

30  structure of caspase-3, it appears that the C-terminal end of the long domain as well as the



formthe death inducing signaling conplex (Cohen GM 1997, Kischkel FC et
al., 1995). 15 For exanple, caspase-8/ MACH and probably caspase-10, which
contain two Death Effector Domains (DED) or FADD domains, are recruited to
the receptor conplex by the adapter nol ecul es FADD/ MORT-1, whkpPedd 2005
caspase-2 is recruited by CRADD)RAIDD and RIP (Nagata S et al. 1997,
MacFar | ane Met al. 1997, Ahnmad Met al. 1997, Duan Het al. 1997). Due to
the trimeric nature of the activated receptor conplex at |east two caspase
20 mol ecul-@8mahS of HRUEH stiRoRRIPERYINbe B £hRPBe P R¥hHub ¥f 1he sEGE Buthher

thus leading to their activation by autocatal ytic processing (Yang et al.
1998, Muhrotoche rouglitdn®)cloCagspamity vtletsyhtdrasnused ths lgpg sebuyniasordertsi st i ng
of three | or subuni the, N-term nal rodomai n subuni whi ch
are sonet{%fed %@b%?ﬁét%’ideﬂyaréj PE e PO} (@%t.on &t ta\]z\ol%ggis%b&ﬁi -slhibe been
termed "koRgaa0f «SHDWRYSY 1 containing the active enzymatic site, and
"short" or subunit 2. For full activation of the enzyne, the prodomain and
the two subdormains are cl eaved. The two cl eaved subunits forma

het er odi per, ereby.the ] on dormain is.derived fromthe N-termnus, and
the shor (-asshlEReosRBinges-phsaTate Sipeqdasecis ap intagellplogiBRymE KRuncis Pase
precurso e C E £ i Lonal 30

caspase- ,Voﬁgaa%pg{a%r g@%ﬂﬁﬂ#h@g@) Eesﬁﬁiogagﬁ &;ozsgﬁa E)}% ' t/ﬁegeﬁ%%gc ongi 1?1gcl‘g’)’anslen\}veII as
the 9 Ocantdibing?O0B&aceiydlesosaming-6ophdspigats halehcesiipdonaa kinedt drde ftheed and

the C-term nus of the short subunit has to be broutght into close proximty
wi t h t hechtinaserarodysings begferipsnd i@im uifioferaq Oraganot 6t 3} eBipsel dpteeiuialy

fold a i ye e ( onda et al 1996, Mttl et al. 1997,
Sri n?@asgﬂ)é:%%ﬁ é6/1]1 P %%8% 1% acet yl gl ucosam ne- 6- phosphat e deacetyl ase is

an intracellular enzyme known to be involved in the intracellular

met abol i sm ofg/gl ucosam ne. A genonmi c DNA fragnment containi ng] .

N- acet y| §hai@asardene-gicphiog dhatadi Heaetiglhensemingst-phesnbaie fdegenttlpse 1s also

chi tinasg- produci ng bacgerium Vi brio cho]grae mano , Bigsci

Bi ot echn GDWH[ ol%ger’oc ’mlg%i, ep.aY'13£9§1-u%'§, J1@‘9‘7) (5 T3y tman
N-acetylglucosamine-6-phosphate deacetylase has so far not yet been reported as cloned

15 and sequenced.

SUMMARY OF THE INVENTION

The invention provides a caspase-8 interacting protein, or an isoform, allelic variant,
20  fragment, functional analog, mutant or derivative thereof, which is capable of interacting

with subunit 1 and/or subunit 2 of caspase-8.

The invention further provides human N-acetylglucosamine-6-phosphate deacetylase, or an
isoform, allelic variant, fragment, functional analog, mutant or derivative thereof.

25
Still further, the invention provides a protein which comprises the amino acid sequence of

Fig. 2,3, 5B or 6.

The invention also provides a protein which comprises the amino acid sequence of the

30 Tip-60 protein excluding amino acids 94 to 145.



The nagA gene encoding E. coli N-acetyl gl ucosam ne- 6- phosphat e deacetyl ase
is also known [see, e.g., Peri et al., January 1990, 68(1), pp. 123-137].
Human N acetyl gl ucosam ne- 6- phosphat e deacetyl ase has so far not yet been
reported as cloned 15 and sequenced. SUMMARY OF THE | NVENTI O ThB/L 2005
invention provides a caspase-8 interacting protein, or an isoform allelic
variant, 20 fragnent, functional anal og, nmutant or derivative thereof,
which is capable of interacting wth subunit 1 and/or subunit 2 of
caspase-8. The invention further provides human

N-acetyl gl ucosam ne- 6- phosphat e deacetyl ase, or an isoform allelic

vari ant , Furthgnesompéssed in theatoparditimginventicans agrotdiorwhigh comptises tkoimings

aci o seqaecsauine epgpded tvahe BlRE: g7 AETRCLR, PO W€ PRI aab 81l e

whi ch congyi 885 of bt %H?lHQ%ﬁf‘cWaﬁ%ﬁme%@ﬁﬁ,B@des@Qbéﬁ}Fé'réind%\Q._t ei n excl udi ng
amino acids 94 to 145. 10 U5 JUL 2005 Further enconpassed in the scope

of thé invention is a protein which conprises the amno acid sequence

encoded t he ¢l ones P27, P70, P79, L7, L12, M6, .B4, Bl7, .J40, .B13, B37,
B33 or P%? AU AISQ BIavedss § RF9 5i28 e, Vp4vsb1°%ss8°if@sve$ THRHORE 2V Bel ow.
5 The inygrhdag-@l so provides a protein as defined above, which is cleaved
invitro or in vivo by caspase-8. The invention also provides an isol ated
DNA sequence coding for a protein of the 10 invention. Conprised within

t hat sco i D& o L. a o EEpCHE i geeW thin

t he scopg‘ﬁ 8f1ﬁ¥%}®%flnven}? %Eélgs&aggqlés:tg(?al%ﬁé %Xa&%p%ﬁ%ﬂ(@o ﬁygr(r8 F% chﬁﬁg et o]

sai d IDNAirsegtien mprised withite that e¢opess thaPANA seprodéet ofolig, 2 and Fig. 3. Also
comprised within the scope of the invention is an isolated DNA capable of hybridizing to

said DNA sequence under moderately stringent conditions.
The invention also provides a vector comprising a DNA sequence as defined above.

The invention further provides an eukaryotic or prokaryotic host cell containing a vector of

the invention.

The invention further provides a method of producing a protein, isoform, allelic variant,
20  fragment, functional analog, mutant or derivative of a caspase-8 interacting protein of the
invention, comprising growing a host cell of the invention under conditions that allow
production of said protein, affecting post-translational modifications as necessary for
obtaining said protein, isoform, allelic variant, fragment, functional analog, or mutant, or
derivative, and isolating said protein, isoform, allelic variant, fragment, functional analog,

25  or mutant, or derivative.
The invention also provides said method wherein the cell is a prokaryotic cell.
The invention further provides said method wherein the cell is an eukaryotic cell.

The invention also provides said method wherein the cell is a mammalian, insect, or yeast

cell.

11



The invention al so provides a vector conprising a DNA sequence as defi ned
above. 15 The invention further provides an eukaryotic or prokaryotic host
cell containing a vector of the invention. The invention further provides
a nmethod of producing a protein, isoform allelic variant, 2@ r3bmef,
functional analog, nutant or derivative of a caspase-8 interacting protein
of the invention, conprising growing a host cell of the invention under
conditions that allow production of said protein, affecting
post-translational nodifications as necessary for obtaining said protein,
isoform _allelic¢c variant, fragnment, functional .an , t,,or

dor i vat| T8¢ At GrsBoNGes SATER b e Sgrcanis & BeLepr 293, EHERHAL T agrrent
functional analog, 25 or nutant, or derivative. The invention al so

provi des said nethod wherein the cell is a prokaryotic cell. The invention
furt her phevndesios dudhereprovdesvisaidemathbiewvlegtih dssa pnoreoterr thothiumaneCMV 30
The invention al so proyides said nethod wherein the cell is a mamali an,

i nsect, BIOWMALJE emp@YPd. 11 v 5 JUL 2006 The invention al so provides said
met hod wherein the cell is a HeLa or 293 T HEK cell. The invention further
provi des said nethod wherein as a pronoter, the human CW 5 pronoter is
enpl oyedStilbtfuttherf thetibeantioh Ipeovidesentaspasepd mterdetingapepadpasmpBsingtaciearst 4 ng
pepti de conprising at | east 4 consecutive anmno acids of a protein of the
i nvent i ofPnsagutixe geingacdsd agroteiniod thieisvendoni s enconpassed within the scope
of the invention. Further enconpassed within the scope of the invention is
sai d peptide derivative, capable of formng a covalent bond with caspase-8
upon € onhaddrivagve af gait gRpaGesSencdmPadsod evithi® theab®Pe RFf Q¢ tdndod.i Iathere

specific for a nucl eotide sequence corresponding to 15 a DNA sequence of
t he i nvetitcopmwassed within the scope of the invention is said peptide derivative, capable of

forming a covalent bond with caspase-8 upon contacting said caspase-8.

The invention also provides a ribozyme specific for a nucleotide sequence corresponding to

15 a DNA sequence of the invention.

The invention further provides an antisense oligonucleotide comprising at least 9

nucleotides of a sequence corresponding to a DNA sequence of the invention.
20 The invention also provides an antibody directed at an epitope of a protein of the invention.

The invention also provides an immunoassay for the detection of a caspase-8 interacting

protein, comprising the antibody of the invention.

25 The invention further provides an immunoassay for the detection of caspase-8, comprising

a peptide of the invention.

The invention also provides an immunoassay for the detection of caspase-8, comprising a

protein of the invention.

12



The invention further provides an anti sense oligonucl eotide conprising at

| east 9 nucl eotides of a sequence corresponding to a DNA sequence of the
invention. 20 The invention also provides an antibody direct gggayy;angs
epitope of a protein of the invention. The invention also provides an

i rmunoassay for the detection of a caspase-8 interacting protein,
conprising the anti body of the invention. 25 The invention further provides
an i mmunoassay for the detection of caspase-8, conprising a peptide of the

i nvent i ofThe Tiheention efafth@np@ivRies @r axihdesofaldehtiffingoaspay-§ ditertabitngd ptoegihs,on of
caspase-8, conprising a_ protein of the invention. 30 12 ,0 5 JUL 2005 The

i nventi oﬁomﬂlﬁf‘ti%ﬂleﬁ?@w@es a method of identifying caspase-8 interacting
pr ot ei ns conprising,t . r oy i . havij
PC oot oo, TR R SOE VRGBS, S BFPULALTE Frkial St pave,
expr essi g@luglﬁbes{ﬂ(i)tcf; yeast cell a p20 subunit of said caspase-8; b)

expressing in said yeast cell a fusion protein of a DNA binding domai n and
t he p? O akgxdressing 2osasdipasi eellor p2subumiheiprairkcagpasedier ei n sai d DNA bi ndi ng

domai n i s, capabl e .of .binding to said eq ce.mtif: ¢ tionally,
expr cosi Ay ERERiESR aiy LR Ao freobin s RS B it SFE b BT
caspase- id/orl20d jubunanstt QidTeatgaR-& Ubidséia @fd BNA biRast d6Bhin Wi daPatile loifbr ary
consi sting of” an expression vector driving expression of a fusion protein
consi st i bigdiog tasaORNA se¢quanse raofidf; a transcri ptional activator; e) screening
the culture of transfornmed yeast cells for yeast | 1.s rei.n the gpeporter
gone. | sCuaDUae HROTERUNERS SO eet Sl Ay el Sk apt S PotheLcap sl
f ;” t Imrere Hﬁt@%?%iﬁ%éi‘&ﬂ&?@@%ﬁf FeabiteBNWAR 4 NBraR QnSisting ofH &lprésSiogxRERESEd i N
its prey v .

driving expression of a fusion protein consisting of a cDNA library and a transcriptional

activator;

e) screening the culture of transformed yeast cells for yeast cells wherein the reporter gene

is activated, and

15 f) isolating a yeast cell from step e) and further isolating the caspase-8 interacting protein,

which is expressed in its prey vector.

The invention also provides said caspase-8 interacting protein, isoform, allelic variant,
fragment, functional analog, mutant, or derivative, said ribozyme, antisense oligonucleotide

20  or antibody, for use in modulating caspase-8 activity.

The invention further provides said caspase-8 interacting protein, isoform, allelic variant,
fragment, functional analog, mutant, or derivative, said ribozyme, antisense oligonucleotide
or antibody, for use in modulating TNF-receptor or Fas-mediated effects.

25
Still further, the invention provides said caspase-8 interacting protein, isoform, allelic
variant, fragment, functional analog, mutant, or derivative, said ribozyme, antisense

oligonucleotide or antibody, for use in modulating apoptosis.

13



The invention al so provides said caspase-8 interacting protein, isoform
allelic variant, fragnent, functional analog, nutant, or derivative, said
ri bozyne, anti sense ol i gonucleotide 20 or antibody, for use in nodulating
caspase-8 activity. The invention further provides said caspas®-3JUL 2005
interacting protein, isoform allelic variant, fragnent, functional

anal og, nutant, or derivative, said ribozyne, antisense oligonucleotide or
anti body, for use in nodulating TNF-receptor or Fas-nedi ated effects. 25
Still furTiehvehtt alsy padvidss fidchapase-8 dnracasPpsreid, isot@maclleng varaitei n,
isoform allelic variant, fragnment, functional anal og, mutant, or

deri vat i Veagmeat, cfunqtlbaazlwn@loganvﬁa@bﬁséerwatwfg@ﬁdélb@am@@nmenamhmweotfdﬁr use
in nDduIaglnﬁ %pOFtogggsa mne UL 2005 The invention also provides said
caspase-é’ﬁﬂ %?gc fH& rdpgpﬁ oform allelic variant, fragnent,
functional anal og, nutant, or derlvatlve said ribozyne, antisense

ol i gonucl eoti de or antlbody for use as a nedicanent. 5 The invention
furthér &l@vlnmlosefwdhetranswé@& ®id mseam& inteyagingtiepisin, iispdoror, mlleli¢ variang

vari ant, ra nct.i onal or derivativ

¢ bozy e TN St b RaURGR aEY Heteriyplih S sy e SregtRuhrids
in the treahivy, &l d&'a’s'aﬁh@d@é&h@ﬁ% itfe WedtheR d)%[lhplé)kdl&@ﬂ?&dﬂpﬂhmﬁl@at hy,
aut oi nmune uveoretlnltls di abet es, |upus, autoi mmune nyocarditi's HCV
medi at ed o&lgodﬁmdmghelmhy,tauu&lmmmrumorgtastw,ldlalste@, lppys, taymnmugammomrdgls m xed
connecti e dIS hn' s di sease : erative

ol 1t s TTREVIGAREY Chonr EPIsy FeTt seRbF &x PSR ERGor MUSHLRI BB Be
capahbe ghalidiafl (VO D). CHhhRRikhENosBEUaN il he promoter Tegion of a
caspase-8 |nteract|ng géne. The triplex-formng oligonucleotide may
contain chem cal nDdlflcatlons such as 15 intenucl eosi de phosphate

| i nkages dified with the cation N_N-diethyl-ethylenediampe, . Uidine,
benz o?g] ngllﬁgei@pprpésozp@v&eérpetr(g q.q( §]q)mrtg Bhéprblpleo%{ de capab?e OP %mdlng to a

ros; duce PAEASY Dol § MO phdibel KeHbEOR Bebisbie, iReBbBiE fhel Mg I\ "
| i nked t erigleforadds bHYérWGleotide may contaln chemlcal modifications, such as
15 internucleoside phosphate linkages modified with the cation N,N-diethyl-ethylenediamine,
Uridine, benzo[g]-quinazoline-2,4-dione-(1H,3H)-dione or
benzo[f]quinazoline-2,4-dione-(1H,3H)-dione residues in place of Thymidine residues. The
triplex-forming oligonucleotide may further be covalently linked to chemicals having

affinity for DNA, preferably such agents as may intercalate into DNA, such as acridine and

20  psoralene.

The term “Interacting” in the context of this description, relating to interaction of a protein
of the invention with caspase-8, is meant to include direct forms of interaction, such as
25 binding, cleavage, and indirect interaction, e.g. through adapter proteins. The interaction

may optionally result in modulation of the caspase-8 mediated signal.

The term “binding” in the context of this application, when referring to binding of
caspase-8 interaction proteins, is meant to relate to physical association of the caspase-8

30  interacting protein with caspase-8. This physical association may be measured in



affinity for DNA, preferably such agents as may intercalate into DNA, such
as acridine and 20 psoralene. The term"interacting"” in the context of
this description, relating to interaction of a protein of the invention
with caspase-8, is meant to include direct forms of interacti 8d JYucKHIBas
25 bi nding, cleavage, and indirect interaction, e.g. through adapter
proteins. The interaction may optionally result i n nmodul ati on of the
caspase-8 nedi ated signal. The term"binding” in the context of this

appl i cat iipunvkesyst ebedhr i 40 EDISA nei nRIAf as§a?'§pal$19 Be | MveMaBLid Ofespl Oihei NS,
is neant to relate to physical association of the caspase- 30 interacting

prot ei n winphneprspipietid aspayss ophy sizsateparstoe-baseil cassaysy sush mmd@@mrmg 14 fl
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such as pegpustealryr duBnit fHerabl2HddepBRIn 6f ﬁ@tlﬁ%ﬂ’ﬂ@ﬁ &%hén Qim%tlﬁa&w@&%lbﬁal on
gel chromat ography of a m xture of° caspase-38, a subunit thereof, and a

prot ebn dfst,tihis understodd that thelraspass-8rog suthmntmcreh@nb IexplreSSed est DNA aptsvatlon

understoaqd that the caspase-8 or subunit thereof is ex ress
ot vat 1 SAmalanisian: 0E: B ot b Bl LRE ORI B SHNERTOGS o ST oindine

expr essedoasinduihh b q@\;ggg domai n fusion, or vice versa. The term
"t wo- hybrlgl 1tnest relvates to the two- hybrld assay wherein protein-protein

10 interactions can be measured by introducing into yeast cells a first
expr essi i‘ﬁ vect or codb for f usi OB of g fi rst Er otein and a DNA .bi ndi ng
domai n, and §MRedWRIY Qgr@gs. 1Feld gPC REcREf & %W}&?é?anPTBfe‘%PEOé?EBnd
Proteyn Yl BerhnObuh BEMEN sgl} fl@g&ﬂcﬂl J%@eﬁ&%% Is £ fld éxﬁ}ys?s&on SRRk %b&ing

| east one reporter gene driv y a p%ro ter that contalns sequience

not i f wfnrcahfuslsnroé@d‘gm pretdirbyndsa DN Obithdirighdbintegn, e Rcoﬁ&evqirés;uont\xmtor
reporter genes, 15 Hi stidine synthetase and bet a- Gal act osi dase, are

used. Th P%dl%@é|aé§51@rh@f 3 wespnd piotsin PED AJINA achivation domain. iThe yeasherllsaystr esul t
fr Om mut ?(Sdt%ﬂ ‘at ugét%ng ?g) o ee%e e%?i%erp %FQ Pr%?xgotér tﬁ% C%Hg ns a%NResg l?éﬁcé P‘ﬁ)’u resent

appl i cants prot I ns
medi at e iDNEhRsaﬂeaogﬁaﬁedsmmHsmNaeemau@ dmﬁ‘@nwfs@aa%fiwanﬂpméreg@e@eé g,
ther E1:5| " H;I;I:[]lﬁlne synthetase and beta-Galactosidase, are used. This enables the researcher to avoid
false-positives that may result from mutation. This technique has been modified and
refined by the present applicants for use in screening, isolating, and testing proteins that
mediate TNF-R and Fas signals, see e.g.,, WO 97/03998 and references therein. The
two-hybrid test relies on localization of both fusion proteins to the cell nucleus.
20
The term “two hybrid test” as used herein further comprises a modification of the
two-hybrid technique wherein cell growth signaling proteins, such as ras and sos are used
(Broder et al., Curr Biol 1998, 8, p. 1121-4, Aronheim et al., Nucleic Acids Res 1997 25, p.
3373-4, and references therein). In order to be functional, these proteins require
25 relocalization to the cell membrane. This is achieved by expressing a cell growth signaling
protein as a fusion with a first protein, and expressing a cell membrane localization signal,
such as a myristilation signal sequence, as a fusion with a second protein. An interaction

between the first and second proteins will re-localize the cell growth signaling protein to

the cell membrane and thus trigger cell growth. Aggressively growing cells are then

15



two-hybrid test relies on |ocalization of both fusion proteins to the cel
nucl eus. 20 The term"two hybrid test" as used herein further conprises a
nodi fication of the two-hybrid technique wherein cell growth signaling
proteins, such as ras and sos are used (Broder et al., Curr BIDUULISH 8,
p. 1121-4, Aronheimet al., Nucleic Acids Res 1997 25, p. 3373-4, and
references therein). In order to be functional, these proteins require 25
rel ocalization to the cell nenbrane. This is achieved by expressing a cel

0o SLaRaL) 0%, R S ST PR L PR RSt g

sequence (sjys@&n,a)etmis @arioes hét r_élly%ﬂ(l@dhﬁzﬁidi’if(ﬂ’ibfbth Wbridetethactll picledset ween t he
first and second proteins will re-localize the cell growth signaling

protein to the cell nmenbrane and thus trigger cell growth. Aggressively
i | 1 £..L.h 5,0 5 JUL.2005 | ect.ed f . i Thi
Jystem STiTTEr B R N BEWE 8300 DR FUE Ry Shr bl St iz uce s

does ot ckfbse®hs 4 RGN FakinOMIPS DAY Bindirdodsaid.0 the cell nucleus. The term
"bait" refers to the protein in the above-nentioned two-hybrid test, which

is 5 expressed as a fusion protein with a DNA bi ndi ng domain. The term
"prey" refers tqQ the protein in the .abovesnentioned two-hybri st fhat is
expresseifl%éelgn f B’é’?’oﬁg’\ﬁrs{ﬁo g‘eDRthteé%tlpvtgf:i%ﬁvﬁ&?ﬁﬁ?ﬂedﬂ”éﬁ& S g?ééghraﬁ pl%| on of
the figupgsessEl B4 Rsibn ASDRNACaSIC P draif ePT esent ation of the single
chain construct of caspase-8, wused as bait in the two-hybrid screen.
described in Exanple 1 B. 15 Figure 2 is a prelimnary partial nucleotide

(SEQ I D NO 1) and deduced anmi no acid sequence (SEQ ID NG 2) of clone 32
enco&?ng a caspase-8 interacting protein as obtained froma cDNA clone. 20

Fi gure 3gsf cHBBoRYF fld &byl | 1 ength sequence of the human nucl eotide
(SEQID%O‘%Q&_‘L—‘&—.

Figure 1 shows the schematic representation of the single chain construct of caspase-8,

used as bait in the two-hybrid screen described in Example 1 B.

Figure 2 is a preliminary partial nucleotide (SEQ ID NO:1) and deduced amino acid
sequence (SEQ ID NO:2) of clone 32 encoding a caspase-8 interacting protein as obtained

from a cDNA clone.

20  Figure 3 shows the putative full length sequence of the human nucleotide (SEQ ID NO:3)
and deduced amino acid sequence (SEQ ID NO:4) N-acetylglucosamine-6-phosphate
deacetylase composed of the 5' extension of clone J2, the EST clone AA460869 and exon
trap clone L48741.

25 Figure 4A shows the functional activity of clone J2 expressed as the percentage of
apoptotic cells, following transfection of HEK-293T cells either with the p55 TNF receptor
alone (marked p55 TNFR) or with the pSS5TNF receptor together with p35, a baculovirus
inhibitor of caspases (p55+p35) or with clone J2 (p55+J2), or with the p55 TNF receptor

together with a non cleavable mutant of J2 (denoted J*) containing an Asp to Glu
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and deduced am no acid sequence (SEQ I D NGO 4) -
N-acet yl gl ucosam ne- 6- phosphate deacetyl ase conposed of the 5 extension
of clone J2, the EST cl one AA460869 and exon trap clone L48741. 25 Figure
4A shows the functional activity of clone J2 expressed as the{dedberil@ige of
apoptotic cells, follow ng transfection of HEK-293T cells either with the
p55 TNF receptor alone (marked p55 TNFR) or with the p55TNF receptor
together with p35, a baculovirus inhibitor of caspases (p55+p35) or with
cl one J2s@lpEBHdR)at position B46 phfigpss3 NS+ ePhis mutansgan Heerclesived neithes rin

cl eavabl e, nutant of J2 (denoted J*) containing an Asp to Gu 16 D5 JUL
2005 suB¥ARGE ¥iH%-at position 346 of figure 3 (p55+J2*). This nutant can
be cl eaved neither in vitro nor in vivo. Figure 4B shows the percentage of
apoptotic HeLa cells alone, or following transfection 5 with p35 or J2 or
J2* tr eaFigireidBhshbMis the dercyrahgehefkapoptieic Helgusells albnshawsllbhinglffatsfectidin ng
base pairs at the 5' end of clone P74 (SEQ D NOS5). Figure 5B shows the
574 ahi nY1HEPY 08 dqerelic dregted Bl VF 8R4 exreohsgitidfice of clone P74 of io
figure 5A (SEQ ID NO 6). Figure 6 shows 1428 am no acids (SEQ ID NO 7) of
an open reading frame derived froma deduced am no acid sequence of PAC

| ' mb | 5:1057] 20. 15, Fi 7,sh K t of
The. 574 EIRvRb ACTHE: BF VR CBIBRDRERAITG P and A geq P aR RO lced

am no aci d sequence of clone p74 (denoted cloned) conpared to the 1428

am no acids of the open reading frane derived fromthe deduced am no acid
sequence of PAC clone RPCl5-1057120 (denoted deduced). 20 Figure 8 shows

t he al i ghigene SBfshowethep@A ameenland séquanee deflutdddrane thecreduenst b clans 874 sbquence

of PAC clone RPCl5-1057120 (top sequence) (SEQ ID NGO 8) with the sequence
of hi‘ostogr.\%uraéﬁ‘rﬂghgﬂi)sgé (1 ower sequence, Cenebank accession nunber

NP- 006028.1) (SEQ ID NO 9). 25 Figure 9A shows an autoradi ography of the
Bid protein and the proteins encoded by the

Figure 6 shows 1428 amino acids (SEQ ID NO:7) of an open reading frame derived from a

deduced amino acid sequence of PAC clone accession number RPCI5-1057120.

15  Figure 7 shows the alignment of the 574 amino acids of the open reading frame derived
from the deduced amino acid sequence of clone p74 (denoted cloned) compared to the
1428 amino acids of the open reading frame derived from the deduced amino acid sequence

of PAC clone RPCI5-1057120 (denoted deduced).

20  Figure 8 shows the alignment of the open reading frame of the deduced amino acid
sequence of PAC clone RPCI5-1057120 (top sequence) (SEQ ID NO:8) with the sequence
of histone deacetylase A (lower sequence, Genebank accession number NP-006028.1)
(SEQ ID NO:9).

25 Figure 9A shows an autoradiography of the Bid protein and the proteins encoded by the
cDNA clones J2, or P16, or P43, or P70, or P74, or P79, produced in a reticulocyte lysate
in the presence of **S Methionine, separated on an SDS PAGE gel.

17



cDNA cl ones J2, or P16, or P43, or P70, or P74, or P79, produced in a
reticul ocyte lysate in the presence of 35S Methionine, separated on an SDS
PAGE gel. 17 0 5 JUL 2005 Figure 9B shows an autoradi ography of the Bid
protein and the proteins encoded by the cDNA clones J2, or PI6) Jd ®BEB, or
P70, or P74, or P79 produced as in figure 9A analysed for binding to
caspase-8 expressed in bacteria as a fusion protein of its two subunits,
fused 5 to GST. The position of the nol ecular weight markers is shown on
the left of the gel. Figure 10 shows the results of cleavage of the
protein encoded by the partial P43 cDNA clone by Caspase-8 or by

Caspase- ]ﬁ%ﬁ N - : A Be3 OF
of Cas pa:sbgglgrreo%yts) %Eggg{aﬁ%é%?%%\% g}?ggr%%efl Ptgﬂ@%egﬂgfm%a%%cg%ﬂgw I fs ate
of the 1@DNexowhesnbr BoGpaPes, exipioessPH, ion PEY pfialuted dxaih figaredAiseaysedr e

indicated in relative units (RU. The position of .the nol ecul ar Iﬁ%ﬁht
mar ker s ifer RIAGIRA topaspRE-d eipressed inrhaciyap as FHsioppicn AEItHIVG HbERRSHusHe

mar ked b [ Sk: I .arr s I } 43 protein
The open hORT” Ih¥ Bl il bdlesp BE 08Bt BRAGI RS bR s Phie
functional activity of the proteins encoded by eDNA clones identified by
two hybrid screening expressed as the percentage of cells undergoing

apoptosis, follow ng cotransfection of HEK-293T cells with the p55 TNF
r ecept or Figrrei0shown dhagesdlis ofisicrypes ehthe mpisineensodesehnthepandy) RABtANE or

Pr0. 20 Etes GoBwaE v CORE 16 olion Chnfr oy SRt o) o TPl e

P70. 20 Fi gar shows death 1 tin Ct1 Vi type and

of the ngaspeayabbeCasphieanbr f CakbR0l 0. Théurl3df Mehdisl WuotcrianytaebLthewi t h
the p55 TNF receptor and with the G een Fluorescence Protein as well as

t he @0 f etqcopbinahbcaspeTicpperseddkifag dlihdaf erstused, arplindieaech il rdgHvVEOmdE ds.
Cont r ol were.tra ected wth.the .vect or al,on Det aid ed
descr | pt OD-cPRECHBUIoREEE ok H O esBLaRE e 90 Bt of HE B IIPEBer difl ar
bi ol 09y BFReilObf RiBkalt hRIMBKES LY an3RtetiBEhERAI head arrows show the full size P43

protein the open head arrows show the cleavage products.

15 Figure 11 shows the functional activity of the proteins encoded by cDNA clones identified
by two hybrid screening expressed as the percentage of cells undergoing apoptosis,
following cotransfection of HEK-293T cells with the p55 TNF receptor and with the Green
Fluoresence Protein (denoted PC) without or with the cDNA inserts of clones J2 or P16 or
P27 or P43 or P79 or P74 or P70.

20
Figure 12 shows the cell death inhibiting activity of wild type and of the noncleavable
mutant of Tip60 in HEK-293T cells cotransfected with the p55 TNF receptor and with the
Green Fluorescence Protein as well as the effect of the A32-Tip60 lacking the first 32
N-terminal amino acids. Control cells were transfected with the pCGN vector alone.

25

Detailed description of the invention

A number of methods of the art of molecular biology are not detailed herein, as they are

well known to the person of skill in the art. Such methods include site-directed
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wel |l known to the person of skill in the art. Such nethods include
site-directed 18 0 5 JUL 2005 nutagenesis, PCR cloning, phage library
screeni ng using oligonucl eotide or cDNA probes, expression of cDNAs,

anal ysis of the reconmbi nant proteins, transformation of bacter(d Jandgs
yeast cells, transfection of mammalian cells, and the |ike. Textbooks
descri bing such nethods are e.g., Sanbrook et al., Mlecular Coning A
Laboratory Manual, Cold Spring 5 Harbor Laboratory; |1SBN. 0879693096, 1989,

Current P S u i . : : ﬁ@}l‘j 0338X,
1988, and1H @h@%glgrpoq%%}ﬂg{gf hﬁi{gg:ﬁggu g%’re%}{%% gﬁw%@égﬁgﬁe 9 usub%lq)ﬁg%g”al .
(eds.) 3restprgsiond oNeDMAkEahalsS@Tshe re&dihbin&t p1diSiAS tPansbBbtionlbfctmeterial and
publications are incaorporated herein in their entirety by reference 10 In

order to Yeadrrellsyiranséssiion-@ mameakian icals. pandt Bienkkeankexgookhdesaribengy §ihat es,
by two hybri i , hyhri d j
Dy 00 S AR SerS AR Bl MU PO 1B BEE S s

essenti alHatb@ Mestsry DEBNYS756980d6, P39, Safent(FNelousle id¥bledalar BiSlogyd 389) .
Preferab%gﬁblnd|V|dual vectors, yeast strains, 15 and libraries may be

obt ai ned mushbels SEN: 81 H388Ko1988sayd Skart RiatgsetsdnMolegulariologhis Whirak er

t wo- hybri st.e #P112655 1) ., Th ferred enbodi h e

two- hybr 1 SUSENG AT (880 0, SR MR8 Sowe TR, BRTHon b oRgketse
descri begubNcaBohsird iflorpHrated &&tin in $mir dhtirdP By dFered®96. The yeast 20

two- hybrid system has further been described in US Patent 5,580,736, Brent

et al. These publications are therefore incorporated herein in their
entirety by reference. The three-hybrid systemis .used essentially.a
descr] bud? DTS iSRRG caipase Shintgr e relet ind potenpil 5 50GR80 DY g AR,
det ect i ngceanRARMRd! Mt BRE A btTohRE DR 856 HaPBetiged he 25 invention, it
is required that the two subunits of Caspase-8 be expressed i ndependently.

For that purpose, the two caspase-8 subunits are preferably expressed

separate under the control of different pronoters. In a preferr
enbodi medfe WHEYEE sullen ds pied lgdlb%meﬂwd(ogéhq Henson essentigy @ dgs I@Fﬁ%m) i s
expr esseg: t f r j S I Qefipame
o Eh s DN, SO et 5B, BORIS, BBOP P RIS, FENh JcHER hpasl udthe

i5 and libraries may be obtained from Clontech (Palo Alto, USA), as components of the

Matchmaker two-hybrid system (#PT1265-1).

The preferred embodiment of the yeast two-hybrid system as used in the method of the
invention has been described by Boldin et al., Cell. 85, p. 803-15, 1996. The yeast
20  two-hybrid system has further been described in US Patent 5,580,736, Brent et al. These

publications are therefore incorporated herein in their entirety by reference.

The three-hybrid system is used essentially as described by Tirode et al., J. Biol. Chem.
272, p. 22995-9, 1997. For detecting caspase-8 interacting proteins according to the
25  invention, it is required that the two subunits of caspase-8 be expressed independently. For
that purpose, the two caspase-8 subunits are preferably expressed separately under the
control of different promoters. In a preferred embodiment, the caspase-8 pl0 subunit
(Serine 375 to Aspartic acid 479) is expressed under control of a weak promoter operable
in yeast, in-frame with a DNA binding domain. Preferably, the weak promoter is the yeast

30  ADH promoter and the DNA binding protein is the DNA binding domain of the yeast
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30 ADH pronoter and the DNA binding protein is the DNA bi nding domai n of
the yeast 19 0 5 JUL 2005 transcriptional activator Gal-4 or of the
bacterial LexA protein. The ADH pronoter and the Gal4 DNA bi ngji figudosp n
are present e.g., in the p@GD comrercially available by dontech, Palo
alto, USA. However, it will be apparent to a person skilled in the art that
ot her pronoters nmay be used, so long as the pronoter is effective in yeast
cells. By the 5 sanme token, other DNA bindi ng domains nay be used, as |ong
as t hese tiaNécriyitiodalragti valom@alrsordsf thobacheaiab LexapsaeinpTheoABH momoteatnd the
function._The Iongiél active, caspase-8 p20 subunit (Serine@ﬁl7 tq Aspartic
aci d 374)0al% NAr Biadwg demaip e, PEFeHr 6Lei R BARGTBRoRBBEICHLY AvalHia Vbl e

pr onot er 2 d : : 4 L,nhhe
Feprosel ShoTeab Told Ml SREL EhEy PR BEWpdten: G2 HAELRIER AR
The use ofheapromotesi mhe bprueed)tseriond apthef prodotdnds dfft@ntiinryeadt celie Ry fe- p20
conpl ex by inmunoprecipitation and pol yacryl am de gel e|ectrophoresis. The
i nducibl s2pe dplme ethsa PNA hindiag dempinst maedeivsed.rast long ag agsedNfnpinding

expressign_in f .or I s : Y/ .toxic to the yeast cells,
because %P”?HE¥§§§§P%FPEP§5§§BP?Egﬁvﬁﬁ%ﬁﬁéFﬁod wherein the potentially
toxic 15 protein is expressed. The proteins to be screened with the nethod
of the invention are preferably provided in the formof a cDNA |library.

However , Thkdengyentdve, caspase-&pR@ sulbmitdSetinanalt bio Abparihrad Péd) ieyrisssed psed.

The library is cloned at t -termnal end of a transcripti I i vation
domai n 29 HskE REIER e sabfet axaraleily pFRe s fbr Rt Y 0e B on
domaiip Ofhe DRiIV¥GAShioFRle répre it Bldindter d4SRUeriR@R YIRS abode ITadoge enalvhey bef

other transcriptional activators may be used. Preferably, the pGAD GH

vect or awsdd. bt esd ofcam iGenible phomaensmglifies the Idetertien of the h&0-p2Geemplex byhe
yeast strain used faor screening.nust contain.a selectio rker such as

i st di ndnBEnEgFRy RLATeScAnd RACTHATEIOE G561 FIBHIRROESr bt Bh e ap ol B T Ses a
DNA sequenae: b@vanpioedir i it BRAYE B BkIreRRs i';??%asl?'o@ Fdiéin 44T R B B4R to
specifically. Preferably, the yeast cell als contains a reporter gene
under t héeceastralls,decansproditig possibiiay te tinpr ihregeriad DMree theep@enttably tokicch t he

above-nmenti gned DNA tg ndi ng domai n binds specifically. The yeast strain
15 protein 1s expressed.

The proteins to be screened with the method of the invention are preferably provided in the
form of a cDNA library. However, also genomic libraries or combinatorial libraries may be
used. The library is cloned at the C-terminal end of a transcriptional activation domain
20  operable in yeast. Preferably, the transcriptional activation domain of the yeast Gal-4
protein is used, however, a large number of other transcriptional activators may be used.

Preferably, the pPGAD GH vector available from Clontech is used for cloning of the library.

The yeast strain used for screening must contain a selection marker such as histidine
25  synthetase, under the control of a promoter that comprises a DNA sequence to which the
above-mentioned DNA binding domain binds specifically. Preferably, the yeast cell also
contains a reporter gene under the control of a promoter that comprises a DNA sequence to
which the above-mentioned DNA binding domain binds specifically. The yeast strain
HF7£:, available from Clontech, may be used for screening with Gal-4 binding domain

30  hybrids; the strain L40 may be used when lexA is the DNA binding domain used.

20



HF7c, available from d ontech, may be used for screening with Gal -4 binding
domain 30 hybrids; the strain L40 nmay be used when | exA is the DNA binding
dormain used. 20 0 5 JUL 2005 After transformation, the yeast cells are

pl aced in conditions selective for active plated onto nedia lﬁfﬁgﬂﬂ
certain amno acids, as required for the stability of the plas 2005
introduced thereinto. 5 The nmediumis selective for yeast cells in which
the gene for the above-nentioned selection marker is activated.

Preferably, the selection marker is the histidine synthetase gene. Yeast
cells expressing this gene may be selected for by culturing in nedium

| acking histidine. Am advantage of this systemis the OSSIbI

addi ng t Adehirarsfamation,thy Yrastesls arg niansr by €@ldlt3méﬁ?1ﬁ‘6tvﬁ Ltive ﬁ’@t‘iqz‘@‘t%r owt h

medi um Ik aslaéléﬁr%s x{)rt%ﬁnsargmg atc%he gfé:gmre o?vt\ﬁeh stgttlgtyyo%qﬁé %@%&/&l 1hﬁ'ﬁc“4&@h a

smal | anmbunt ne syn i S expresse

t he prompkegintgont ai ni ng the sequence to which the above-nentioned DNA

bi nding domain specifically binds. In sonme clones, a weak, non-specific
i nteracti on between the caspase- 8 pl0 and/or p20 subunit and the sai d

cl one cau e sSpurd a tlvat of S pro si ng
Che concbt P RsroeBifd Frh Vbt 3P i SRS BER RGP B il o
inter aCtée‘l&u@h QzE&l%er ik tacm%at&ps&éfe}aglyt @he eél&ﬁironqmrkexcﬂsqn@ssushhafe dyﬂth%fa@élt with
a certain mnimal strength. The concentration of 3-ami notriazole is

pr ef er abgepe7Y Bastrivglls@ixpressng dengérei raay by selens¢d foabylcuttryrmg)mgn@wmda@i@m um

| acki n i di ne re furt anal yz {i n of th
reportgrhéjtéch Wgeﬁfgf éF%ﬁS‘f’?Xs ﬁﬁé’%%@fy gﬁ%déll ‘!3}82‘65“ mreeS%{ht @Fe gene.
Quanty f 'ﬁBIb'it@f‘ 3%111&9;2&&% Wit g’ro'v@h Q%ﬁml?rﬁf@ﬂﬁl@'ﬁbshﬂle' tbQHhi@lthbe gf as
descri bed in din et al. . Biol. Chem 270, 7795-8, 1995. The

above- degesti daﬁdlrswhmhral sngﬂlrmudlmdoﬁmytldhee syrthdtas meDtpr@snd lcandeyd hydealgng he

t wo- hybr 25 test. The .essenti al dlffe that the t sybupi ts of
the cas p%fﬂ the grrginales GopiadRg) thes Sequedgenty ¥ @pﬁﬁo@ioxﬁa}eﬁﬂom PRA Smiligg < on
protei n yyd i h&ifab Ebl&gt s%c@n@g'apgf %gl’l '} g%ggqntgﬁgtl&%%eten ItBe

mutated 1n its actl site (cysteine’36 as descri bed bel ow
caspase-8 pl0 and/or p20 subunit and the said clone may cause spurious activation of said

15 promoter. Thus, by raising the concentration of said inhibitor in the medium used for
selection of interacting clones, it is possible to select only clones that interact with a certain

minimal strength. The concentration of 3-aminotriazole is preferably 7.5 mM.

Clones identified by their ability to grow in medium lacking histidine are further analyzed
20 by quantification of their reporter gene activity. Preferably, the lacZ gene is used a reporter
gene. Quantification of lacZ activity is done preferably in liquid culture, as described in

Boldin et al., J. Biol. Chem. 270, 7795-8, 1995.

The above-described screening method may be carried out similarly using the two-hybrid
25 test. The essential difference is that the two subunits of the caspase-8 are expressed as a
single peptide chain, which is a fusion protein with the above-noted DNA binding domain.

The p20 subunit is mutated in its active site (cysteine 360-Serine 360) as described below.

Preferably, the pl10 subunit is separated from the p20 subunit by a linker, which is

30  preferably between 10 and 50 amino acids in length. Said linker comprises preferably
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Preferably, the pl O subunit is separated fromthe p20 subunit by a linker,
which is 30 preferably between 10 and 50 amino acids in length. Said |inker
conprises preferably 21 0 5 JUL 2005 snmall uncharged am no acids such as
gl ycine, serine, threonine, Al anine and valine. Mre preferabﬁf?dphém5
linker is conprised of serine and glycine residues. Mst preferably, the
rati on between glycine residues and serine residues in said |inker is about
3:1to 4:1. 5 The obtention of clones using the two-hybrid systemw th the
above- de I bowme: I of
R e A S L i N

bi ndi ng tpeeferably, drelinder tifeomptisml of serinenandt glbeing eesidvey. Most prefualsipethe f rom
those that bind to both or, that require the caonpl ex of both subunits for

bi ndi ng. TatigeRsiuesen gé)fﬂned%%%fa&éﬁerlneifeﬁlﬁ%eStlv\ém"@)ﬂBk?rds AR dd ©4nl-be readily
tested for binding to the 10 two subunits by evaluation of the lacZ
activity of double transformants, i.e., yeast cells that are transforned
wi t h 5 he Thewbyenticie of clonedusih@rie wchyiridngsteinheith 1Kk afovehies@Rd cagnsss- 8
subunit, wherein said subunit is fused to the DNA bi nding domain. Blndlng
to the ¢ %FSeStmﬂ@rftOﬁh@@va dssaibed msnpf thedhregdhybridy évsmuw& thesrgention oy
determn it i ar, t t he
subun t & (7 ook 86 e Fhbile ¥ By ghE 0P HERRS. PR BN bR BB

bi ndi ng ﬁ@mamse @nﬁi btirmetoobdsmroraﬁlaufa‘quﬁedh@&@hpllem oflBoth Suewiidefor bitiadg. the
above-noted three hybrid systemis therefore also useful in determning the
bi ndi ng Howarercamsrdlens foundin the trebylrimethedl can bawsadilioteptyd fordinding tntheas t he

|ndu r Qnot e i bl es . th |det1f|cat|o cIones
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subuni t Sara%@m%%@é withathe 31 Rleftifi&] BloAWahd eﬁﬁ‘é}{'tﬁé’%'l B.GK it {)@o .s,aspdsen@ and
that express lacZ activity are then selected for further udy. Firstly,
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triple transformants wherein one of the subunits of caspase-8 is expressed as a fusion
15 protein with the DNA binding domain, and the other as unfused protein. It is evident that
the above-noted three hybrid system is therefore also useful in determining the binding
characteristics of clones found with the two-hybrid system, as the inducible promoter used
therein enables the quick identification of clones interacting with the p10 subunit only, or

with the p10-p20 complex of subunits.

20
Clones that are able to grow in medium lacking histidine and that express lacZ activity are
then selected for further study. Firstly, the proteins encoded by the clones are tested for
their ability to bind nonrelevant proteins, such as Lamin. In general, Lamin-binding clones
were discarded.

25

Clones that are found to specifically interact with caspase-8 are then further analyzed. This
is done as well with partial clones as obtained directly from the above-described screening
methods, as well as with full-length clones that are obtained on the basis of the sequence of
said partial clones. In order to obtain full-length clones, the sequence of the partial clone is

30  obtained by extracting the DNA of said clone from the yeast cells by methods known to the
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Clones that are found to specifically interact with caspase-8 are then
further analyzed. This 1is done as well with partial clones as obtained
directly fromthe above-described screening nethods, as well as with
full-length clones that are obtained on the basis of the sequengd oflL 2805i d

partial clones. In order to obtain full-length clones, the sequence of the
partial clone is 30 obtained by extracting the DNA of said clone fromthe
yeast cells by nethods known to the 22 0 5 JUL 2005 person of skill in

th t. Th N h f O d intp bacterja.in .ord t btain |
e VPR G A ST DO R AR
the insepholifts HRSuMBEd ONA WHIER rla§ RNRESTHNe uécr{aglr%g%@t}éﬁraﬂ%lﬁdthp%\ﬁﬁc'[ or,

may be excised usSing restriction enzynmes an I nto anhot her vector,
such as pBl veser ivdticlavaipreftrablyf thenaboSe-Bbtedt @gRPeyectar mdyebpexpiesk usihg
sequenci ng. . Sequencing i s done.y the chain-term natign nethod, preferably
usi ng Seafggw&%fnw 4 slogedintamettien VEFHET: s @R Y Sk p Sieilele degm

St ates Bi JoC T - | H& Y, dhe et arsehakipho a
dat abasesggdgg%’ gér(s)télre agr]nﬁgoﬁg &?%a{éé\}gﬁgsa%% nggglgg%e%%ng?ar ecl ent i ?}aeld by
conput er neards prefethtsy psingSeqeenass2enayfe we hiailableoimthé seqaehcing ki loff United t he
art and conprise e.g., the GCG (genetics conputer group) package.

Pr ef er abPlptesBiedsmi¢alyti 1 ity such as Basic Local Alignment Search Tool
(BLAST) available fromthe EMBL server (e.g.,

http://dove. enbl - hei del berg. de/Blast2/) is used. The Blastn command may be

used for Theababtangedl e¢queniad el i tien SRqu@BRESIntdat dakleasoVveehdchpfroggm hhd or
simlar with the clone identified. The protein identified by the method of
the ihvePtsrigaping ssaesacere arcaislentifiads by sompaterispargh-t hhea Pragresno sl #§ Wehhai n.

Tner el ot Eaph'B BT Heohhy BRE BHBHSL € 2chd REBHENTS IO AePBrou)

transl at eao, 1S Known, S e coding se

the DNA RicReked)@refélabignBiébrchgitPehsARBNCEc@RE Alidgmeht8tardhdrdy iBLadTPY t he
invention can therefore be wunanbiguously translated into am no acid
sequenceavaliplge Bloas the F3vIBgrsarver tevii htgrol/ doverentbhrdieidaltborgedoiBlagid/) EvBicds Eheer
TRy e e by 60 e B2L0iY 2 U RR! B Bl SRS O

15 or similar with the clone identified.

The protein identified by the method of the invention is provided as a fusion protein with a
DNA binding domain. Therefore, the frame in which the nucleic acid sequence should be
translated, is known, as it must be in-frame with the coding sequence of the DNA binding
20 domain. The DNA sequence of the clone identified by the invention can therefore be
unambiguously translated into amino acid sequence. The Blastp program, available on the
above-noted EMBL server, may. then be used for identification of overlapping protein

sequences or similar proteins.

25 Alternatively, or in addition to the above-noted methods of searching databases, a library,
such as a genomic library or a cDNA library, may be screened in order to identify complete
clones. Such screening methods are described in the above-noted Sambrook et al and
Ausubel et al. Alternatively, or in addition, PCR-based cloning techniques may be used,
such as rapid amplification of ¢cDNA ends (5 and 3° RACE, Graham et al., Biochem

30 Biophys Res Commun 177, p. 8-16, 1991, and references therein).
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25 Alternatively, or in addition to the above-noted nethods of searching
dat abases, a library, such as a genomc library or a cDNA |library, may be
screened in order to identify conplete clones. Such screening nethods are
described in the above-noted Sanbrook et al and Ausubel et al §5 JUL 2005
Alternatively, or in addition, PCR-based cloning techniques may be used,
such as rapid anplification of cDNA ends (5 and 3' RACE, Grahamet al.,

Bi ochem 30 Bi ophys Res Conmun 177, p. 8-16, 1991, and references therein).
23 0 5 JUL 2005 The partial clones identified in the screening assay of
the invention, or the full-length clones obtained by any of the above

met hods, Tae eartivd reldnes tifentifiedvieghe geneerdng Thiay ofsthddneentiengor, theyfullelengthg t he

t f.th I t t tl L
2T o skl R S P TE S SRR T FRR S R S BRI e
i's transtectpdesifh il s%asﬁw @@@b&%lm&@br&mlml hu6E SithRtivs Bdsphse-gncoded

by the clone’to bé tested, an expression vector encoding a second
protebn \Hlmsassayxzpaﬁbs |camevl/|dult m moac éo chis padea Snanarnéliani ¢ejl. lirkhie tesnpleetsdi on

vectors ferabl rls ron prompter fo r SSIO of he .cl one
Bnd of -t RATCB AT HPBUENT TE BRI LD RS CaPEb i A SO PREVEShiiiot o ot
10 al. Cg} lexé%ssu& é%c%c?r &%odﬁ%%ogecom 110"?&? Q)llﬂ&/@ fe %% le¥&ord %1@%08 'cﬁéf%se( pPSV,

Artelt P et 213-9, 1988 gal ovirus (CW, "Thonsen,

et al. PMABI§1The eﬁﬁ&@ss&ﬁx, vecﬂcQBAﬂ;)e,ferablyS:lomﬁrlaé apstony tpesraotef forl axpfesmbn ofl | ul ar
origin. The second protein_ whose exgression i nduces pas&géf activity is
sel ect edthercone and e soropd PEALPNI Bichgs ths RouCarowsa 1iFes | YAUERA A n,

Mor t a S n pase-8
et vy HRernd BT 198, KRlRBholRa gl e GRR RIS, (BiPpSVI NS, GPRERR D
treat menGetid 68 pl BIF3-0f 1WYSEhiograaloviRxPEINIVE Themded, ai |al TNARS] PaES9H43, e
mechani sm and the further technical details of this type of assay are found
in the &B¥orsonidar pRoneliers aftvirgl or cethalar origns. 20 After introduci ng the
above- not ed expression vector codlng for the second protein and the

protein to be tested into the mammalian cell, the cell culture is cultured

for a peTh®de&dnd ipf®ein whose expression induces caspase-8 activity is selected from

15 Fas-intracellular domain, CD120a intracellular domain, Mort-1, caspase-8, or an equivalent
protein capable of inducing caspase-8 activity. Alternatively, caspase-8 activity may be
induced in the cells by treatment with TNF or CD95-ligand. Experiments detailing the
possible mechanism and the further technical details of this type of assay are found in the
above-noted Boldin et al., Cell 1996.

20
After introducing the above-noted expression vector coding for the second protein and the
protein to be tested into the mammalian cell, the cell culture is cultured for a period of time
sufficient to allow expression of the proteins, activation or expression of caspase-8, and
cleavage of the protein to be tested to occur. The said time period is usually 4 to 72 hours,

25 preferably 16 to 30 hours, most preferably 20 to 24 hours. In order to determine the extent
of cleavage, a whole cell lysate is prepared. Alternatively, the tagged protein may be
purified using anti-tag antibodies, or nickel-nitrilotriacetic acid chromatography, reagents
and detailed protocols for which are available from Qiagen GmbH, Hilden, Germany. The

technique of immunoprecipitation is described in the above Boldin et al., Cell, 1996.
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sufficient to all ow expression of the proteins, activation or expression of
caspase-8, and cleavage of the protein to be tested to occur. The said
time period is usually 4 to 72 hours, 25 preferably 16 to 30 hours nost
preferably 20 to 24 hours. In order to determ ne the extent clﬁey@ge a
whol e cell lysate is prepared. Alternatively, the tagged protelin nay
purified using anti-tag antibodies, or nickel-nitrilotriacetic acid
chronatography, reagents and detailed protocols for which are avail abl e
fromQ a

descri be efl%enltﬁw%d ]é&]@gfgg p rCCIRLJtethgChm gg% CP W%Br%n@‘%f}e%@%}@&' on is

Reagent smﬂhklﬂgmmélgp@eMmy mmnggfnem pitation are further avail abl e
from Boehri nger Mannhei m Mannhei m Germany, in kit form The whole cell

| ysate of purified protein is now size-resolved by SDS polyacrylanlde gel

be- vi sualPSatiohy B e B R BBert i Stie aral'h] BNar Py drErRaeede, A

pref exr edict@goHosestshe hi stidine tag, in conbination with an
anti - pol yhi stidine anti body. However, other conbinations of tag sequence
and antibody 10 specific thereto may be used, so long as the antibody

remai ns ecifi.c for the ta q nce, . i es n e n her
prot ei ns Bﬁp{oﬁgn \}\%8? E@S@gpr lt? ?‘g ragingnts B@éﬁrpf“"gl?et IS 12?41&" ﬁ@%‘aﬁfé@i’ Yay be
verifi edidyniplim; f&gfaﬁilbdd?&ck' RO 8IS ﬂleﬁhls'iﬁaﬁfé' ithd Gn EGRBRESo With i t Or
is added to the na n cell culture in-the above-nentioned time period.

A prefer axednu-pnllyhisndme an1$bcm1|y Howetrrs athers@ngshathns odtagasvdRnteknd By f mk,

ZI ETD-fnk (see. 15 Kep ﬁene yer et al Bi ochemfs y 37, p. 16934-42,
1998)0  ASRASHE t]a@rsﬁoép%hre LSRR TBAS the aﬂvmyfrﬁwalnasmq it P8SSINRASE nay

be used ar eFBésOE&E "r@co%ﬂfzg § er, &l int i€ whsle o&[]ggﬁgé‘uclﬁ]ﬂéa%preg{tﬁ&tﬁ%%y ul ar

i nhi bi tor caspases on of c eavage s are

coexpr esglegvaga mayeheagsifivd byl dmﬁnﬁg,e&rﬁmrreabh@sc\Wamgespbaﬁs paspabé mhitdtor
caspases, 20 A second assay for testing whether the protein to be tested is
cl eavabl & asfed i fesmagmalianpell pyitupe dn @ea%@ay mepHepghime eoadi A Fﬁeve

pr oduced S ac iage h bel ed
protein 1 ?Dt?tﬁ? ltgegrt1 ezlh@ﬁfej %%S%ei 21%%‘}(; @es%edh?rgg])be pr%ﬁ%g& (se@
15 Keppler-Hafkemeyer et al., Biochemistry 37, p. 16934-42, 1998). A more preferred
inhibitor is zZVAD-fmk. Other inhibitors that may be used are proteins such as Bclx or the
p35 protein that act as cellular inhibitor of caspases. Inhibition of cleavage when such

proteins are coexpressed in the assay indicates that the cleavage is specific for caspases.

20 A second assay for testing whether the protein to be tested is cleavable by caspase-8 is an
in-vitro assay, whereby recombinantly produced caspase-8 is used in an enzymatic reaction
together with labeled protein to the tested. The protein to be tested may be produced as
described above by cloning the coding sequence thereof into an expression vector
containing a strong promoter and transfection into a mammalian cell. Advantageously, the

25  protein to be tested is tagged, as described above, so that it can be purified from the
mammalian cell extract. by anti-tag antibodies or other agents capable of specifically
binding the tag sequence. Alternatively, the protein to be tested may be produced in vitro
using an in vitro translation system. The technique of in vitro translation is well known to
the person of skill in the art, and reagents and detailed protocols therefor are available e.g.,

30  from Stratagene, La Jolla, USA.
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descri bed above by cloning the codi ng sequence thereof into an expression
vector containing a strong pronoter and transfection into a mammal i an

cell. Advantageously, the 25 protein to be tested is tagged, as described
above, so that it can be purified fromthe manmalian cell extrg bng
anti-tag antibodies or other agents capable of specifically b|n |ng

tag sequence. Alternatively, the protein to be tested may be produced in
vitro wusing an in vitro translation system The technique of in vitro

translation is well known to the person of skill in the art, and reagents
and detailed protocols therefor are available e.g., 30 froantratagene La
Jol |l a, UsAten@sivelys thelproens to Aba destedt imay e lalbelegr otzei ¥sing headieisetepe-nmay be
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added 5 during the in"vitro translation reaction. Pre erably, the isotope
is S35. Buringhthe upwmfoermbllayon tdaetion. Qtﬁéredlyamrwtmudsl *s F@Br phtferablyi the and

the rat t ween | d unla ed anm._no 1.to bot
000, FheR Rt b SR bt Sy M e e o

reconmbi ngnhly: proabiRed. 19agpase- 8 10 active enzyme are then conbined in a
suitabl e buffer and for a time period sufficient to allow cl eavage to
occur. The preferred buffer and other pref erred paraneters of the assay

are descrjbed in the above Boldin et al. 1996. T e preferred tpne
peri od i@kaé%e@mamaptyw@émémtelw e 4gepd; élr%recrrawgm pRIafse rsripaﬁf‘é%ween

30 Mg apdivengz 1Ak fre tla@n%&%Yneﬁ'xh%%u%bl%'&%féﬁgﬁd Q PEERp er{foh%uff%i&{tlt@n i's
si ze-separated by SDS pol yacryl am de el ectrophor esi s If isotopic

| abel i ngalhes clsaeagee @dcurt he g@rferrmiybufger and etheapepfenrs pasemelges ofdbe esekd by
phot Ografﬁjé g%er@eg‘ér? oheP o %%gf‘ﬁ’ LAY A9 {d9d e J ?&re%r@rgghgrl5&)15%,%ngﬁﬁged s

t agged, usrri t ag-"speci PIcant res | tern
bl ot . 20bélfhzeexa11bm&'xr MVaﬁl hxdnis q)refetablylb@mefmlwcrmhandme bor. bands in
reactions in which caspase-8 protein was added, conpared to control
reactions w thout caspase-8 indicates cleavage of the protein to be tested

by caspasaéeBalloWifg Siedwgdfto btk thyvasactidt BGikdeaepaiticd by ST Eoliyaalamidesgel
electrophoresis. If isotopic labeling has been used, the gel may be dried and the isotope
detected by photographic film or by phosphoimaging (Fuji). The protein to be tested is

tagged, and may be detected by using tag-specific antibodies in a western blot.

20  The appearance of additional low molecular weight bands in reactions in which caspase-8
protein was added, compared to control reactions without caspase-8 indicates cleavage of
the protein to be tested by caspase-8. The size of the lower molecular weight band indicates

in addition the approximate location of the cleavage site.

25 The present invention relates to a DNA sequence coding for a caspase-8 interacting

proteins.

Moreover, the present invention further concerns the DNA sequences encoding a
biologically active isoform, allelic variant, fragment, functional analog, mutant or
30  derivative of the caspase-8 interacting protein, and the protein, isoform, allelic variant,
fragment, functional analog, mutant or derivative encoded thereby. The preparation of

such analogs, fragments, mutants and derivatives is by standard procedure (see for
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in addition the approxi mate | ocation of the cleavage site. 25 The present
invention relates to a DNA sequence coding for a caspase-8 interacting
proteins. Mreover, the present invention further concerns the DNA
sequences encoding a biologically active isoform allelic varBandUL 2005
fragnent, functional analog, nutant or 30 derivative of the caspase-8
interacting protein, and the protein, isoform allelic variant, fragnent,
functional anal og, nutant or derivative encoded thereby. The preparation of
such analeagaplef ISagiRsvkset 8t 89893 iandthidrinveaiei DR\ isequlcest @vdaind theocedur e
(see for 26 0_5 JUL 2005 exan‘gl e, Sanbrogk et al., é%8921 iae\(/afrﬂ ch in the
DNA sequéATEEe-8 nRiHIGHge FrOtdRs S5 218 MORE 50408 it¥p b5t ¢lRted o 3ddesr For e

codons maypdeutelehLhsfheraddgdldAnalogdRstind st1eskt BYe ANBINRIA rebiduy bidnde anal ogs

havi ng at | east one am no ‘acid reSidue change wth respect to the native
pr ot ei n. vEthapspepetodhonaivete@quences of the invention which encode a
caspase-8 interacting protein, isoform allelic variant, fragnent,
functional anal og, nutant or derivative, there is also included, as an
enbodi memf thé abdie DNueryhares DNhesSaENE0a 8shiciapaddole aafaspaRy-Brintdtacting with a
cDNA sequence derived, fromthe coding region of a native 10 caspase-8

i nt er act PHYCIBr eI, alleligyMarant.s ipemenfn Fyngtional iagalogs mytant oF rseVaiiter

moder at el S I 0aRALIELAd0E bABSAAAL ML G HBK iARL BV L eRCes

encode a Iologically active caspase-8 interacting protein. ese
hybri di zapbrediiihNA ity wenDNA sequenef degvddn flord ¢heDbdisgqeugine e avriabhe have a

relatively hi .honol.ogy to.the native caspase-8 interagctin rotein cDNA
equdhoe SHHEFaS IBUERIRERBEht Mo dests cugl TRPRREESL LT FProre g ke
sequencegmoibiatdly BRMglR; conitioBX a4l &hichalysrialZle ANV &uekRs assRsa encodi ng
the various caspase-8 interacting protein isoforns, or naturally-occurring

sequencebiokogiedy rgtipr easpises’ ngdranigigrgotenn. d hgseohybridizablgsipideseguenicas er act i ng
protein- b KR SR ARG RicR YL Rerhely M gh RSmBfok) Yo ¥ fivgaspase- 8

caspase-8 interacting protein cDNA sequence and as such represent caspase-8

15 interacting protein-like sequences which may be, for example, naturally-derived
sequences encoding the various caspase-8 interacting protein isoforms, or
naturally-occurring sequences encoding proteins belonging to a group of caspase-8
interacting protein-like sequences encoding a protein having the activity of caspase-8
interacting protein. Further, these sequences may also, for example, include

20 non-naturally occurring, synthetically produced sequences, that are similar to the
native caspase-8 interacting 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 caspase-8 interacting
protein, all of which have the activity of caspase-8 interacting protein.

25
As used herein, stringency conditions are a function of the temperature used in the
hybridization experiment, the molarity of the monovalent cations and the percentage
of formamide in the hybridization solution. To determine the degree of stringency
involved with any given set of conditions, one first uses the equation of Meinkoth et

30 al. (1984) for determining the stability of hybrids of 100% identity expressed as
melting temperature T, of the DNA-DNA hybrid :
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interacting protein. Further, these sequences may al so, for exanple,

i nclude 20 non-naturally occurring, synthetically produced sequences, that
are simlar to the native caspase-8 interacting protein cDNA ﬁgg ﬁnce but
i ncorporate a nunber of desired nodifications. Such synthetic ed lerf8®s
therefore include all of the possible sequences encodi ng anal ogs,
fragnments and derivatives of caspase-8 interacting protein, all of which
have the activity of caspase-8 interacting protein. 25 As used herein,
stringency conditions are a function of the tenperature used in the

hybri di zatio ri t h | arity of .t ROV cat | nd the
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degree Ofmoidrith BYBl¥GYvalbmt \CalinRd%ECE s BBY ke 686 208 CRRMldtident, thene fir st
uses the equation of Meinkoth et 30 al. (1984) for determ ning the

st abi | i t PNoA, Yyform ds thefperaaotge @€ farimapnid pr s dwbridigationesofuting, edrbdpat ure T.
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is the percentage of formam'de in the hybridization solution, and L is 5
t he | engbn abbutt he. Abs,iid the Thaswed pfai sy ghom dcidizaton fexperithentat thg r educed

fromthat c ulated for a. 100% i dentit torid, the anmount of .m smatch
per m .t efPeELeltea etpngidiyroneentggionn s UL beli e T GBRRL ARy gt ven
hybri di Zahaeamhy,BARGEINERE & thel diBatiHPECMeldkE1HS BY bridiRfioh QLilBgBcE even if _
concentrations 1s 10C below the T. calculated for a 100% hybrid accordi ng
to the etwesatisaptofbdvtil0kohismatehbri di zation will occur even if 10 there is

up to about 10% m smatch. "Mdderately stringent conditions” are those which
provide a T. which is not nore than 20C below the T. that woul d exist for

S5t SCVEHBLES Wbl end oSSR SIS ey SR by e
st r i ngenthaf 26°@bélowehoW, tHae woaldcaxiattach perfaseagieeditl theotrdehseqyime] d)
either as calculated by the above formula or as actually measured. Without limitation,
15 moderately stringent (15-20°C below the calculated or measured Tp, of the hybrid)
conditions use a wash solution of 2 X SSC (standard saline citrate) and 0.5% SDS
(sodium dodecyl sulfate) at the appropriate temperature below the calculated T, of the
hybrid. The ultimate stringency of the conditions is primarily due to the washing
conditions, particularly if the hybridization conditions used are those which allow less
20  stable hybrids to form along with stable hybrids. The wash conditions at higher
stringency then remove the less stable hybrids. A common hybridization condition
that can be used with moderately stringent wash conditions described above is
hybridization in a solution of 6 X SSC (or 6 X SSPE (standard
saline-phosphate-EDTA)), 5 X Denhardt’s reagent, 0.5% SDS, 100 pg/ml denatures,
25  fragmented salmon sperm DNA at a temperature approximately 20° to 25°C below the

Tm. If mixed probes are used, it is preferable to use tetramethyl ammonium chloride

(TMAC) instead of SSC (Ausubel, 1987, 1999).

To obtain the various above noted naturally occurring caspase-8 interacting

30 protein-like sequences, standard procedures of screening and isolation of
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conditions use a wash solution of 2 X SSC (standard saline citrate) and
0.5% SDS (sodi um dodecyl sulfate) at the appropriate tenperature bel ow the
calculated T. of the hybrid. The ultinmate stringency of the Cﬁ;@gi hsjo&gii S
primarily due to the washing conditions, particularly if the : b ion
conditions used are those which allow | ess 20 stable hybrids to form al ong
with stable hybrids. The wash conditions at higher stringency then renove
the | ess stable hybrids. A common hybridization condition that can be used
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probes are used, it is preferable to use tetranmethyl amonium chloride

(TMAC) instead of SSC (Ausubel, 1987, 1999). To obtain the various above
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st andard procedures of screening an I on of
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pr obe ‘( s&bskpiiallesermspending trieaspassriovdtiaeting pretein drererm “SthstsnbBek et al . |
1989). 5 The invention.relates to a caspase:-8 interactin tein as may be
Cdent £1 S oporiieE PR o Ryt Pe E H0ARGS mrilsll PR ep R 82 (0 a
pol ypept bgroRinsRERLE shalcd@skat i al |y corresponding to caspase-8
interacting protein. The term "substantially correspondi ng" includes not
onl yl&aspase-8 interacting protein but also polypeptides or proteins that
are anal gﬂ t her eof h 10.@&a| 0ogs that subst arét L al I%/. corrgsgond tItho caspase-8
i nt eract ao%sr dhal; sbgaRtilly, SUTeSBRY, B2 AEFRASE S MG BIECBr T Fp"8%%m no aci d
of the CAAPRDBAE InNWRILRGht Y nRirOLelifh Scid %@“ﬂ@c%ﬁés‘é-fﬁﬁﬂé%ﬁ&ﬁ% pregieen
repl aced with anot her am no acid, del eted and/or

amino acid sequence has been replaced with another amino acid, deleted and/or

inserted, provided that the resulting protein exhibits substantially the same or higher

15  biological activity as the caspase-8 interacting protein to which it corresponds.

In order to substantially correspond to caspase-8 interacting protein, the changes in the
sequence of caspase-8 interacting proteins, such as isoforms are generally relatively
minor. Although the number of changes may be more than ten, preferably there are no
20  more than ten changes, more preferably no more than five, and most preferably no
more than three such changes. While any technique can be used to find potentially
biologically active proteins which substantially correspond to caspase-8 interacting
proteins, one such technique is the use of conventional mutagenesis techniques on the
DNA encoding the protein, resulting in a few modifications. The proteins expressed
25 by such clones can then be screened for their ability to bind to caspase-8 and to
modulate caspase-8 activity in modulation/mediation of the intracellular pathways

noted above,

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

30 activity of the protein and are usually the first to be screened as these would not be
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inserted, provided that the resulting protein exhibits substantially the
sane or higher 15 biological activity as the caspase-8 interacting protein
to which it corresponds. In order to substantially correspond % G885 e-8
interacting protein, the changes in the sequence of caspase-8 interacting
proteins, such as isoforns are generally relatively mnor. Al though the
nunber of changes nay be nore than ten, preferably there are no 20 nore

t han ten , : i pr.eferably no
nor e thaﬁg %ree §ﬁgﬁ&§ﬁ§ﬁ§%§ﬁgsﬁ¥Fggaﬁgﬁg%%ﬂﬁ?ﬁ%@ﬁggﬂqgghﬁggﬁﬁﬁéﬁ i nd y

pot ent i althys wdildhodheaapégtedtchuggethebildiscaMpiapbrties brtaft i al | y correspond to
caspase-8 interacting proteins, one such technique is the use of,

convent i &iPAFerMRftvaFERBKTtONS OF pasPasel inbHadting ProyRias ardwigiangnaloe YieHti n,

resul ting,j . i fi i . € prot.ei NS_exnr h cl ones
ot hon3blsh dnt BIPR] SR Pt BRI i BB P ARG AT Rl HE

nmodul at e acifF@aseminaaditlViSuyh bubsiREthSprenitIp dleahddenn @tcdridict Rithadel | ul ar

pat hways noted above. "Conservative" changes are those changes whi ch woul d

not be efplotiag lisbag hegsensed e Talde 14¢ mihih jubstitutines mapthsi deterraned BY usual |y

the firs be screened as these | d.not he . 5 J 2005 xpect ed
o subst IS FRpS EREREER RPrarde ottt Gt o B OB &1 bt el r
and t hussyMibdsthe@OtholiRepidRecheidcitle &haBIenditRinMO| @81 Gidlogicspelctivgg t her eof .
Conservative substitutions of caspase-8 interacting proteins include an
anal og whlkaredteristigtof caspase-Hinéeragtingpreieind r esi due i n the pol ypepti de has been
conservatively replaced by 5 a different am no acid. Such substitutions
preferably are made in accordance with the following |ist as presented in
Tabl e I' A, which substitutions nay be determ ned by routine experinentation
to provide nodified structural and functional properties of a synthesized
pol ypepti de nol ecule while maintaining the biological activity
characteristic of caspase-8 interacting protein. 30
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0 5 JUL 2005 Table IA Oiginal Exenplary Residue Substitution 5 Ala Gy;
Ser Arg Lys Asn @n;Hs Asp Qu 10 Cys Ser dn Asn du Asp dy Alag;
Pro His Asn;d@n 15 Ile Leu;Val Leu lle;Val Lys Arg;dn;d Uug 5/{3)} LL?quTyr;
Ile Phe Met; Leu; Tyr 20 Ser Thr Thr Ser Trp Tyr Tyr Trp; Phe eH e; Leu
25 Alternatively, another group of substitutions of caspase-8 interacting
protein are those in which at | east one amno acid residue in the

pol ypepti de has been renoved and a-djffgrent 30

Original Exemplary
Residue Substitution
5
Ala Gly;Ser
Arg Lys
Asn GIn;His
Asp Glu
10 Cys Ser
Gln Asn
Glu Asp
Gly Ala;Pro
His Asn;Gln
15 ' Ile Leu;Val
Leu Ile;Val
Lys Arg;GIn;Glu
Met Leu;Tyr;lle
Phe Met;Leu;Tyr
20 Ser Thr
Thr Ser
Trp Tyr
Tyr Trp;Phe
Val Ile;Leu

Alternatively, another group of substitutions of caspase-8 interacting protein are those in
which at least one amino acid residue in the polypeptide has been removed and a different

30 residue inserted in its place according to the following Table IB. The types of




residue inserted in its place according to the follow ng Table IB. The
types of 31 .0 5 JUL 20% substitutions which nay be made in the
pol ypepti de may be based on analysis of the frequencies of ar‘% RO AC!
changes between a honol ogous protein of different species, such as those
presented in Table 1-2 of Schulz et at, GE , Principles of Protein
Structure Springer-Verlag, New York, NY, 1798, and Figs. 3-9 of Creighton,
T.E., Proteins; 5 Structure and Ml ecul ar Propertjes, H Free & Co. ,
San Fr anéhgtigitions wiygs mayé%ffs@&g%ﬁl thrcRo HPFPEAS MYA] ée, gﬁﬁegv&h%fiaﬁvgngpthe
conser vatgl i i J I hit HeBic@ne of
The fol | Suba it dhibh 3R e B e P Fo R R et e
slightly spel @rthéeireersd iMiTable $2 of Sdhulz dtRt.pG.EY Brjncifles ¢ilrateim@tyadtivge| y
charged resi dues and _their am des: Asp, Asn, Qu,. d.n; 15 2’% Eol ar,
posi ti velSpriagar ey dsvd sk, NN, sI798; gnd |Kigs. 39 ofafgdelitpnphidti €r49RBol ar
resid eSStrug%} 5 ER1olbdfar M%gerglg‘y,s‘)VHa? etian -2" 68, ALY FbdSschediaduegs. Phe,
Tyr, Trp. RS ChT €8 Am no acrd Fesi dues i pai ent heses above have
speci al Bak&iSon Budl @i @hdlysiaraiaiiaciod dbmservatiye issbstingions laye deffriedueer¢iacsi ng any
side chain and thus inparts flexibility to the chain. This however tends
t o pronpe¥changeshwithinrnonf B fQlovdnelfry2®upsict ure other than a-helical. Pro,
because of its unusual geonetry, tightly constrains the chain and generally
25 tends to pronote beta-turn-1like structures, although in sone cases Cys
can be cgpdile®»f participating in disulfide bond formation which is
inportant 1n protein folding. Note that

10

1. Small aliphatic, nonpolar or slightly polar residues: Ala, Ser, Thr

(Pro, Gly);
2. Polar negatively charged residues and their amides: Asp, Asn, Glu,
Gln;
15 3. Polar, positively charged residues:
His, Arg, Lys;
4. Large aliphatic nonpolar residues:

Met, Leu, lle, Val (Cys); and
5. Large aromatic residues: Phe, Tyr, Trp.
20
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
25  tends to promote beta-turn-like structures, although in some cases Cys can be capable of
participating in disulfide bond formation which is important in protein folding. Note that
Schulz et al., supra, would merge Groups 1 and 2, above. Note also that Tyr, because of

its hydrogen bonding potential, has significant kinship with Ser, and Thr, etc.

30  Conservative amino acid substitutions according to the present invention, e.g., as
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Schulz et al., supra, would nerge G oups 1 and 2, above. Note al so that
Tyr, because of its hydrogen bonding potential, has significant kinship
with Ser, and Thr, etc. 30 Conservative am no acid substitutioqg gﬁ@o&ﬁgng
to the present invention, e.g., as 32 0 5 JUL 2005 presented % e
known in the art and woul d be expected to nmaintain biological and
structural properties of the polypeptide after am no acid substitution.
Most del etions_and substitutions according to the present vention are

t hose whiPEgseried AbRVepRs dpewn i dhecalt and waklseke ?We@tﬁ%t%ﬂa%%%{lé)éqq%lF%}sm f the
protein Q{mcﬁeﬂarrfrgr%ﬁéﬁlgf P@Lgﬁﬁés@de %%h%rac% glﬁéumhgn.ﬁvﬂﬁf b1€6brsnd
nner (0] a

non-i ncl usive oth C anges 1 n secondary structure, e.g.

a- hel i x etibskiaitians Aawtdingso Wel presat dhvangeas atenthbdeolbigh cal noaproduict yadiealg. |
bi nding to caspase-8 and/or pediation of the effect of cas pase-8 on cel
deat h. ~Exbangred be chrreduetironl & PR aebweridssneleenis-onsh %I%Ptiﬁ%%. s whi ch

can be u &%ed% %19 %‘i@s R Bgm?e?ac}) %ﬁn@fbo&ﬁglga\%gg ﬁ}h&gﬁéﬁg%’nﬂ&u&r %tgg' ns for

use 1 n t e presen |nven 1 on e any suéh

pr esent ed-helix br Beta3Béctds WAl @3cHabges i4, 11619gidd activity, 238, 518151ngﬁd cdsphSL8462, to
Mark et al.; 5,116,943 to Koths et al., 4,965,195 to Namen et al.;

4, 879, 11and/¢r apdiplipneaf the effecapticasppe® @oelhdsathee et al.: and |ysine
substituted proteins presented in U S. patent No. 4,904,584 (Shaw et al.).
15 Besi des conservative substitutions di scussed above whi ch woul d not

si gni fi caRihyles Bﬁ?ﬁﬁlucﬁd}ﬁoﬁ%in‘él d¥d QhbsEARPRAS &1 BrdtéThe et (¥ B aderli for €i t her
conservative substitutions or |ess conservative and nore random changes,

whi cho | eelfainingaanalogsr efsaspase-biintergtinglpreteins vior wsefin thheprasear dgeengpn

8 t t te f th
S0 v entichitt SR Ero TR RSt PR Bk fs BN IS, Patlt oSS he 250RE. DL (0
be conflw@ﬂsspm shid Jl@dtd NMatih& a12511 189iokd (ARBIECE At @ dRatystibaaalchest of

the substitution(s), delétion(s), etc., will be eval’uated by routine
bi ndi ng dndlﬁ@unldeémhngssdy$nd5dnééﬁﬂmgLusEm@,$u¢hmawsmandmbdpnﬂgmsdoes

not 25 Igrrelge%lte\{iem LﬂPg up%te%)t( %E,g gﬁ} i(s%?l'w et al.).
15
Besides conservative substitutions discussed above which would not significantly change
the activity of caspase-8 interacting protein, either conservative substitutions or less
conservative and more random changes, which lead to an increase in biological activity of
the analogs of caspase-8 interacting proteins, are intended to be within the scope of the

20  invention.

When the exact effect of the substitution or deletion is to be confirmed, one skilled in the
art will appreciate that the effect of the substitution(s), deletion(s), etc., will be evaluated
by routine binding and cell death assays. Screening using such a standard test does not

25 involve undue experimentation.

Acceptable caspase-8 interacting analogs are those which retain at least the capability of
interacting with caspase-8, and thereby, mediate the activity of caspase-8 in the
intracellular pathways, or modulate the activity of caspase-8 itself. In such a way, analogs

30 can be produced which have a so-called dominant-negative effect, namely, an analog

33




Accept abl e caspase-8 interacting anal ogs are
the capability of interacting with caspase-
activity of caspase-8 in the intracellular

activity of caspase-8 itself. In such a way,
whi ch have a so-call ed dom nant-negative eff
JUL 2005 which is defective either in bindi
subsequent signaling or other activity fol

t hose which retain at | east

8, and thereby, nediate the
pat hways, or nodul ate the

anal ogs 30 can bel r 8¥ucél
ect, nanely, an analog 33 0 5
ng to caspase-8, or in

ow ng such binding. Such

anal ogs Gaficthe defedtivel @theeXamitldehg to0cdspivelB, tort iResubsaguentospraliaf foe cdthaf
caspase-8, or to increase it, depending on whether it is desired to
i ncr ease agiéyity ilavingopuchehindisgr Sichanalogd cge pertsehgion gxamplehtomhithete

activiti% t

S, is.th |Or. 5 one dul ated .by. the.i nt eracti on. o a e-8
ot er act NSO ARR UniroResein e 16 T BhEY g g PRtASy T dEIREE oo
conpet i Ngndpedsd cdlN@eaftabiidel subAsN ARE d&pehBin ORGP oPthedeichivitie® s thé Rfjdrg t 0 or

interacting with caspase-8. At the genetic |

evel, these anal ogs are

gener al | ynpmeqshiasell by thé tieferdctierc PE daspasead éntesctingfproigid andcraspasecfedseen t he

encodi ng SR dHaI G B an e apper ST B el CRESBOAP R B BRUEE! g tne
pol ypept fgleinding R TReRRRA: fahlcagidsire. The anal ogs typically exhibit the

same or increased qualitative biological ac
occurring protein, Ausubel et al., Current

tivity as the naturally
Protocols in Ml ecul ar Biol ogy,
1 1987- 1%95;

g

G eene Pyblication nd Wley Interscience, 15 w Yor k, NY
Sanbr ook ASReEne o El lest a8 et Lo ApeaF o (b Miavitareled RGeS G
Harbog Labaraides Yn t@b@ﬁ@ﬁ&d@%ﬂﬁeb&gp%w’ inge?gginﬁ Ff{arﬁ{eﬁ{, ghdO% Ploddcipgspase- 8

interacting protein in accor herew t h,

or a ernati ve nucl eoti de

sequenceD@lrc edeatding hiee amateg, paidy fepattee spithesihidd drd DINA ranth éxdpeessiaguwhal 20

sequence c{ue to changes permtted by the kng

wn degeneracy .of the genetic

code, caRolpRersidniiB\isermpinant; eells pAltyre.i c1ha,enal
earlier Rk

pr ot ein. §I te-s I C mutagenesi a

eerebipically qykibit et SARC S8es an

%@d%ﬂg?@b@%o@{%cﬁ aa%va%lt@gm%@g%fw&ﬁgg@@aﬁ; ﬁyéd%ﬁ%;algg i ng

pr o on’ of anal og$

t hr ough CheentsRroaicospiacMoleeulal iBjology,| @fdehel PubkcHtions emdt ey enediencd he DNA

sequence_of the desired nmutation, as well as a sufficient nunber of
adj atent New York NY, 1987-1995; Sambrook er al., Molecular Cloning: A Laboratory Manual,

Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, 1989.

Preparation of a caspase-8 interacting protein in accordance herewith, or an alternative

nucleotide sequence encoding the same polypeptide but differing from the natural

20 sequence due to changes permitted by the known deg

eneracy of the genetic code, can be

achieved by site-specific mutagenesis of DNA that encodes an earlier prepared analog or

a native version of a caspase-8 interacting protein. S

ite-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

25 nucleotides, to provide a primer sequence of sufficient size and sequence complexity to

form a stable duplex on both sides of the deletion junction being traversed. Typically, a

primer of about 20 to 25 nucleotides in length i

s preferred, with about 5 to 10

complementing nucleotides on each side of the sequence being altered. In general, the

technique of site-specific mutagenesis is well known in the art, as exemplified by

30  publications such as Adelman et al, DNA 2:183 (1983), the disclosure of which is
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25 nucl eotides, to provide a prinmer sequence of sufficient size and
sequence conplexity to forma stable duplex on both sides of the deletion
junction being traversed. Typically, a prinmer of about 20 to 25 .
nucl eotides in length is preferred, with about 5 to 10 conpl effentUndush
nucl eoti des on each side of the sequence being altered. In general, the
techni que of site-specific mutagenesis is well known in the art, as
exenplified by 30 publications such as Adel nan et all, DNA 2:183 (1983),

t he di scliosuperaefl hateirchy teserel®é. 5 JUL 2 i ncorporated herein by reference.
As will be appreciated, the site-specific nutagenesis technique typically
enpl oys a phage vector that exists in both a single-stranded and

doubl e- st - i - g ' '

it agenec: ooy LR dd Phdle SESHERR R ot GRATLIEG) S phage

di scl osedebyr bes eixivgs £t béth.a sihflerstrakdedvaidadehbby sopaded foran Typarabivettecsul es
and Reconbi nant DNA, Editor A,  Walton, Elsevier, Ansterdam (1981), the

di scl §surdeiyt in sifsrdirecied myfagangsis achfienveciornsysh asdhe M3RhagsHeL eXaiiRlge are
readily i: I copereial by j | S.; r ngywn to

t hose sk%ladégcfﬁ%ﬁgt eﬂggﬁﬁgc fgagbil E’?f %acgl?géé%@éj%%r ‘%aggﬁ?rg %\%e@a%%bﬁ cg{egcont ain a
si ngl e- stReasvdBaphBOR, Wditgi A, OWali@n| ElsatiéroMmdiMdamna(1681)atthe diselobureEsfzymol ..
153:3, 1987) may be enployed to obtain si nglg%- stranded DNA, In geBeraI ,
site-di r iy ipuingg@eeatds hereimcorigierense her Bidse hphage paier asaddy BYRlkPlest 15

obt ai ning_a_singhe-stranded vector t ] S, Wit i Ny n a DNA
sequence%f) Wg}emglhcgﬂés&‘feﬁegsree se\ggrrl]etrgltlp}gl‘@%gg{n?%g. tOArtllIi ofL’i Sgkéltrlliéjdcﬁ[gg[?{lgd%%pri mer
bearijng MerdeselyeplaiidyRebrs HREUEMNER 4 §in$_le9§ﬂ@ﬁ@ﬁ phapt begircaf teplibation

aut omat ed DNA/ ol i gonucl eotide synthesis. This priner is then anneal ed with
t he si ngl(¥eisa eaaldebethr drsimplsBIiBno87} orayabanemployet topbiaimntinglewbprededed t o
DNA- pol ym&zi ng enzynmes such as E. coli polynerase | Kl enow fragnent, 20
to conpl the synthesis of the nutation-bearing strand. Thus, a nutated
sequence and the second strand bears the desired nutation. This

het er odupl ex vector is then used to transform appropriate cells, such as
E. coli IVieaerekl die-diradd cotagenearseins ateodande t lea¢with is performed by first

1S obtaining a single-stranded vector that includes within its sequence a DNA sequence that
encodes the relevant polypeptide. An oligonucleotide primer bearing the desired mutated
sequence is prepared synthetically by automated DNA/oligonucleotide synthesis. This
primer is then annealed with the single-stranded protein-sequence-containing vector, and
subjected to DNA-polymerizing enzymes such as E. coli polymerase I Klenow fragment,
20  to complete the synthesis of the mutation-bearing strand. Thus, a mutated sequence and
the second strand bears the desired mutation. This heteroduplex vector is then used to
transform appropriate cells, such as E. coli JM101 cells, and clones are selected that

include recombinant vectors bearing the mutated sequence arrangement.

25  After such a clone is selected, the mutated caspase-8 interacting 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 caspase-8 interacting protein can also be

30  detected, obtained and/or modified, in vitro, in situ and/or in vivo, by the use of known
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i ncl ude reconbi nant vectors bearing the nutated sequence arrangenent. 25
After such a clone is selected, the nutated caspase-8 interacting protein
sequence may be renpved and placed in an appropriate vector, generally a
transfer or expression vector of the type that may be enpl oyfd ot 2005
transfection of an appropriate host. Accordingly, gene or nucleic acid
encodi ng for a caspase-8 interacting protein can also be 30 detected,
obtai ned and/or nodified, in vitro, in situ and/or in vivo, by the use of

known  3pHND & RN %&?ﬁﬁc% REhithiesa iRl hi IR %ﬂdt&ﬁhmamttﬂfgonw@dmdas PCR

and chemical oligonucieotide synthesis. PCR allows for the anplification
(i ncr easeyithesuntP@R) abéws fer itei ammﬂcatlsec(mms ibynungpelavt dpie PB4 ner ase
reactions. This reactio acenment for .cloni,n al |

b d
that is PiERGeadY ?paat&ﬁdﬁﬁgdaf@ygl?re%gg%ﬁe%. PR fefelion cohdE SBa® aier (o
Car Ty Ot e :EloRirA! 1 45FL0RGH: M SN RedhOUPLRIRINAL Yol Qed cssequence

intere The prinmers are then generated by autonated DNA synt hesi s.
Bec ause hpmndaﬂos:mnubléCRlemrgmdret desigyied wticherd mrwiympxamty tofthet dequapeae,
condi ti ong can be_created ci] t hat m smatches i n_conpl epent a base

pai ri ng EhMIEIEst ollB¢ RTGTS eFl%?&f’raE?ﬁ Bt autopated INGraYRiBest- r 85FB1E can
~lead to Eﬁx%eéyd?jh rb%sdélgg@d & ﬁ}ﬁr g rp{%][-t ?IE obfS %Mhﬂg%% Ehnll% LR%ed

gener at i a peptl new prop e., site recte

nmut agenesich)thatsesmatches in @ngplemdéitanytiake patipg aan b toldted Al Amplifinationwpl i ng
conpl enmentary DNA (¢cDNA) synthesis, using reverse transcri Pt ase wi th PCR
RNA can B@sm@@@laé@etiﬁ@@n%aml?ﬁgi tﬁﬁh@ﬂiﬂ&}esrs(?f atra@tagw%?firm@d@ Euliing 1n

extragel hy g%ﬁg%%m"éf”a née tite Rﬁt‘ﬁ'n%%oéert??érﬁ& d('?%%ué"ﬁﬂr&?éﬂt aQéHeEHQ)r R also

Fur t her nor S can b o 1 ncorporate®new restriction

sites ore.gl PeBubel e %k&r@}h $6|cm@§bye61ﬁplimgtdomp1@wﬂlm DA (¢BNapemtidsist he gene
segnent to be arrpll ied. This placenent of restriction sites at the 5 and

3' ends wiing f?éfeléﬁﬁﬂamqﬂ@éﬂsge\ﬁ’éh é’@&a&%fé can pewsed @&)ﬂlegsémng; ayiesial fordhe odi ng
caspase- 8 gler g%l Lagl n_or gmentC ter e?}?o E81 cust om desi gned
for |1 et B PR Hyrbial omtn o B A e oy ca ot o8R8 o, 20 PCR and
ot her nmethods of anplification of RNA and/or DNA are well known in the art
15 Furthermore, PCR primers can be designed to incorporate new restriction sites or other

features such as termination codons at the ends of the gene segment to be amplified. This

placement of restriction sites at the 5' and 3' ends of the amplified gene sequence allows

for gene segments encoding caspase-8 interacting protein or a fragment thereof to be

custom designed for ligation other sequences and/or cloning sites in vectors.

PCR and other methods of amplification of RNA and/or DNA are well known in the art
and can be used according to the present invention without undue experimentation, based
on the teaching and guidance presented herein. Known methods of DNA or RNA
amplification include, but are not limited to polymerase chain reaction (PCR) and related
25 amplification processes (see, e.g., U.S. patent Nos. 4,683,195, 4,683,202, 4,800,159,
4,965,188, to Mullis ef 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 et al.; 4,994,370 to Silver et al.; 4,766,067 to Biswas; 4,656,134 to Rjngold;
and Innis ef al., eds., PCR Protocols: A Guide to Method and Applications) and RNA

30  mediated amplification which uses anti-sense RNA to the target sequence as a template
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and can be used according to the present invention w thout undue
experinentation, based on the teaching and gui dance presented herein.

Known nmet hods of DNA or RNA anplification include, but are ngiglcgjn to.
ds

pol ymerase chain reaction (PCR) and related 25 anplification

(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 Wlson et al.; 5,091,310 to Innis; 066,584 to

oyl | ensté’w dqublg strande g BO/8 smthasis (€S Fratent dYo. 41130, 24899M@vloew Syithy ghe et

Pk pror Sar e SRR (BTHRePSA sRI DB s g U AR S Rliafcd

anplifi cailthoahtmauyhaw@g R0EickSRNSE, BNAniO26(018871 AITBY, SARUENEE SGerte
tenplate 36 JUL 20 for doubie stranded DNA synt hesi s (U S. patent

No. 5, 13@28380 (Wil Siwoex ahl Biotaghiguesh® 131§ Ad@hBntheaSRAjontentiof wivgho- PCR

whi ch_conbi nes th ification h anti body | abeling

(Rust &ica PRPRS Rnd R Rc B sRpeyamoriusd by Yelota®F, | Soi ance 258.120
(1992); Sano et all, Biotechniques 9:1378 (1991)), the entire contents of
which 5 patents and reference are entirely incorporated herein by

ref erencén am analpgandhggoy didlagihalbnactive draggieos ¢fycaapztsbﬂ8eint€tr@gine proteind

ot or act [ G RLFRLSHRe FEpaTb b HEe Ay cBs opieparamhae FEPERE0d0e wi th
respect B@te@ %O@@%l%%ﬁ&?gctc@s Qﬁsﬁxa%pé s LERADhLN 1%9&3}1 pr E'i'nt akal,fathP
fragnments of caspase-8 interacting protein are those |ch retain the

caspase- Sagmems aﬁd:aisp@e-&dntﬁrmting oapebiatd thyscanhichvdtaih thacaspasdiSaterdcheg
bi ol ogi cal activity of caspase-8 or othe pr. 05 ei ns as;om ated with

caspase- BriR &epabyfityrandy léé‘?lP yned}@é%ébed wbqggﬁa cadpRseL 8asPRssr PR LRy
protein Lraghents Cal RGaPrs eggé g Vﬁdl?ecﬂgm %&ford?f%?t Y& ga

dom nant - posI tive eftect as respect to t analogs. It

shoul d bmtdaradting Iifateﬁlhaiagtrhﬁsecaﬁqr B@Ipiﬁd]btaﬁedr ehichskdie @ dopitdndhegdti@ssorod t he
anal ogs of the invention, nanely, they are defined portions of caspase-8
i nt er act ATBINARtRASItHYE ofiert drckpted @Pﬁ"?h’é‘ﬂf tpspect i fesama®gsi At Broukd baoted ot ei n

seaupncenleutio sl ARl ABUROL DS, SRRPAYE: BLIS! BELOTnPT Ot el 1

or its isofor
above- noiretefined portions of caspase-8 interacting protems derlved from the full caspase-8

interacting protein sequence (e.g., from that of any one of the caspase-8 interacting
protein or its isoforms), each such portion or fragment having any of the above-noted
desired activities. Such fragment may be, e.g., a peptide.

20
Similarly, derivatives may be prepared by standard modifications of the side groups of
one or more amino acid residues of the caspase-8 interacting protein, its analogs or
fragments, or by conjugation of the caspase-8 interacting protein, its analogs or
fragments, to another molecule e.g. an antibody, enzyme, receptor, etc., as are well known

25 in the art. Accordingly, "derivatives" as used herein covers derivatives which may be
prepared from the functional groups which occur as side chains on the residues or the N-
or C-terminal groups, by means known in the art, and are included in the invention.
Derivatives may have chemical moieties such as carbohydrate or phosphate residues,
provided such a fraction has the same or higher biological activity as caspase-8

30 interacting proteins.
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desired activities. Such fragnent may be, e.g., a peptide. 20 Simlarly,
derivatives may be prepared by standard nodifications of the side groups of
one or nmore am no acid residues of the caspase-8 interacting protein, its
anal ogs or fragnments, or by conjugation of the caspase-8 inteagtunoms
protein, its analogs or fragnents, to another nolecule e.g. an anti body,
enzyne, receptor, etc., as are well known 25 in the art. Accordingly,
"derivatives" as used herein covers derivatives which nay be prepared from
t he functional groups which occur as side chains on the residues or the N
or Ctermnal groups, by means known in the art, and are included in the

i nvent i offor edaple.aderivatdvesagayhiagkide labphasigl esterd ef thesadhosy greupsaemidspdiat e or
phosphat res'bdu?es Lg)prbovi detd suctﬁ a fraction. has. the samengr hé;_rg.rﬁer

bi ol ogi c4I® FEPPVT E0UHS Walspeist BT Bnpppid, o Wit FTBIELY O RECO8%Y GBS 2005
For exanmpl-goy] defivaiakt Ve FrelBinihd PrtvR & thBaiihé a8Rit REidu& fdrMed GRAEP X |
groups, am des of the carboxyl groups by reaction with anmonia or with

prinafy owigiesordar gikamyhew, carbpeycli¢ adeyli graups)esr Or-advt ederiaptives of digps of

the am n cid residues fo i th acyl noi, et | £S . 0., al kangyl or

car bocyc NSkl Rrg epPlie o Gafontivoessl erbS iy ieifoun (1 or
exanpl e that of seryl or threonyl residues) forned wth acyl noieties. The
term"derivatives" is intended to include only those derivatives that do
not changbe tepme"denivatovestisdintendethtt melude fonishthosenderiwativemnthany not change ng

natural am no, acids. 10 As descri bed above, the cl eavage assays may be used
to det erﬂ%aén%ﬁéfﬂé? agotherf Jastwenty; Gomapenly waaé&lrﬁfa #ing e by

caspase-8. The size-separation of cleaved fragments gives an approximte
i ndication of the l|ocation of the cleavage site. 15 The cl eavage site may
be furthas ddeirdediabect, bye plesyge iasgys etagt beonseditd aletesmirfe wheth@r otcespasd-®  be
tested and testing each deletion nmutant for its susceptibility to cl eavage
by caspadirerting prefeidds Flsavedlyokaspaspst dbe sieseragHion aped BagBentseted by

PCR cl Onéd“ﬂ)p?&i%@ iﬁ(‘ﬁgation of the location of the cleavage site.

15 The cleavage site may be further determined by preparing deletion mutants of the protein to
be tested and testing each deletion mutant for its susceptibility to cleavage by caspase-8 as
described above. Deletion mutants may be constructed by PCR cloning of desired
fragments of the protein to be tested, using the DNA sequence of the clone coding for said
protein to be tested as a template. The PCR amplified fragments may then be cloned into

20  expression vectors, whereby a ATG start codon and preferably, a Kozak sequence (Kozak,
M, Nucleic Acids Res. 12 p. 857-72, 1984) must be provided. Further details on expressing
proteins may be found in the above-noted information of Qiagen, relating to his-tagged
proteins, but also to protein expression in general. Another reference for protein expression
of the further above-mentioned Current Protocols, and specifically chapter 16 therein.

25
The cleavage site of a protein to be tested may thus be defined by preparing various
deletion mutants therefrom and determining the smallest such deletion mutant that is

cleaved by caspase-8.
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fragments of the protein to be tested, using the DNA sequence of the clone
coding for said protein to be tested as a tenplate. The PCR anplified
fragments may then be cloned into 20 expression vectors, wher @y JalL A0
start codon and preferably, a Kozak sequence (Kozak, M Nucleic Acids Res.
12 p. 857-72, 1984) nust be provided. Further details on expressing
proteins may be found in the above-noted infornmation of Q agen, relating to
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protein to be tested may thus be defined g@eparl ng_ various deletion
nut ant s tchemeplysne-gndasdeetaised nmr@odanazkynm aesgkyy dBe qwpeiee neft aprtidenat i s

cl eaved 0 i.dent i f

cl eavagelgg/mggs ﬁ%i’émg%fpf{% zso%lf%%l% @287 Aﬁﬁlafeﬂl\ga%%‘g@azkﬁg%fz ﬁ%leﬁr edi cted
protekn ?p@ﬁt'kﬂéns@rﬁth@&st ingei0 MRw Yolke ISES 10e1R7- Pt id enstihy pdiftide ¥iithesd wed
chem cal ly g., as detailed in Bodanszky and Bodanszky, The practl ce of

" pepti de Wlm'ra@snl@le Som ﬁg@ural aevineroiek COMBBNED %751@9@1C9rp aRubIBo s zky

The prin Ies e the S Srlng | SBN

0-387- 123 %@éﬁ@%ﬁl Ee%etp? g& Vﬁﬁrﬁb apag f?%h@}?%af Prides By (A58 Pver al
conmer ci ocﬁ@é@%ﬂh&%s f@yidh wnﬁ)éﬂP?Bm@&ﬁPon Rk By offesshiBAecctin NN ni a
Pepti de Research, Inc., Napa, CA ~USA. Pepti des may .al so be produced,

ei t her asodiog therefod, ahdejmff@rlnrdmﬁbewﬂshapterd6faﬁ§@ctentli§r0mcplrsess| ng reconbi nant
DNA coding therefor, as detailed in the above chapter 16 of Current
Protd®ol's. 10 In order to use pepti des for mapping the cl eavage site of a

protein {0 op&rttgﬁs@gnegﬁﬁ% f&rﬁgbfﬁﬁ%@me r%gcég 51993:5?8&%1 & peakder@EeIiN i

di vided 1nto areas a pepti corresponding to ch area is
synt hesi pedictddn amiich tacidnseqneypdei désaldopmmsl ingdiatiedt inkmalafeasf andt hepeptidao

aci ds of one area and ontlguou y. conpri si.ng further about hal f of the
am no | sCoETRGRE B eachaee p %ﬁ%ﬂm ihgddifien RepEdS SAMMRIEINERPOUE Balh Ot o be

over | appiHagiiRe aBAE I8bne area and contiguously comprising further about half of the amino
15 acids of a directly neighboring area are synthesized, so as to be overlapping the border
between the two areas. The areas comprise between 5 and 100 amino acids, preferably

between 9 and 40 amino acids, and most preferably between 20 and 30 amino acids. The

entire set of peptides is now tested as described above for susceptibility to cleavage by

caspase-8. The peptides prepared may be provided pure and in large quantities. After the

20  cleavage reaction, they may therefore be analyzed directly by SDS polyacrylamide gel
electrophoresis and UV detection or visualization by staining, e.g., using Comassie blue.
Alternatively, peptides may be labeled for easier detection, e.g., by isotopic end-labeling

(see e.g., Shevchenko A, et al. Rapid Commun Mass Spectrom. 11, p. 1015-24, 1997).

25  After a peptide screen as described above has been completed, the peptide which is now
known to comprise the cleavage site for caspase-8 can be further studied be repeating the
same technique, but choosing smaller areas selected from the sequence of the peptide that

has been identified.
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between the two areas. The areas conprise between 5 and 100 am no aci ds,
preferably between 9 and 40 am no acids, and nost preferably between 20
and 30 am no acids. The entire set of peptides is now tested as descri bed
above for susceptibility to cleavage by caspase-8. The pepti dgsg pjeraed
may be provided pure and in large quantities. After the 20 cl eavage
reaction, they nmay therefore be anal yzed directly by SDS pol yacryl am de gel
el ectrophoresis and UV detection or visualization by staining, e.g., using
Comassi e Tht Wetual Abdvaghsitd yethy pepides isHesid mBNfoba tb aletsPadk alea®agd xuence
detection, e.g., by isotopic end-I|abelin (see e.g., Shevchenko A, et al.
o holsonou L, oite

Rapi d cOaé%gﬁDmg% Bajstintet @i Cell, 1996 qrewll dm9€972)1-., meespases, pegnds de
cnown t oBKBTBA 8 £he o Bvand) dre sOPEPL IR ek aRERbosy HA BN ERRE .y o

repeat i nge ehAuateABR ﬁrﬁﬁhﬁ%%@aaebuhat%@%hﬂgd $iBhé BmiRy £A8 a8@ |t@@ih%dhéséom t he
sequence of the peptide that has been identified. 39 0 5 JUL 2005 The

actuaf chetaredypeptides fof sudeeptpulityi Wesleavagal Witle sasparaBt dhe ranisagpisto beeavage
sequence .(se ldin et,al., Cell 1996 and Ni cholson et al., Killer
caapases MU PTEragy GERBIIEY 20 SRnaoH 8 G oed g™ haredh el BiECHn o
each am H&g)@_%f&rﬂiﬁo tabRs RERIILARINBY BiScIRYALHARERYNR! €9y, idAapteep], ires t hat
are nutated in one am no acid and testing these 5 nutated peptides for
suscept i piefarably seled¢dmomgdyome dr abbmspase- 8. The amino acid to be nutated is
preferably replaced by an am no acid selected fromthe group of charged
nonpol ar am no aci ds (see Lehni nger, Biochem stry, Wrth, NY, 1979, chapter

4), mpstpy Prﬁﬁﬁtﬁ{gé%?ilt'éalsﬁtxiﬁ&ﬁéés, fif i@ lé%'itMEitJ‘ erféfaté‘f;%ﬁ@?&g@ﬁn@%as‘ﬁﬁ%@?,idH"ug

critical amno It 1's possible to génerate peptides that bin
caspase- &g rmttsusapebleoto slasagptthétly.t Bindingamayebet testedblyy. siBe rdpargtioraypf be
tested by size sepajati ori of peptide-caspase-8 conpl exes under .
nondenatnﬁﬁtlﬁacmaﬁ-§i%m%p@sqsngn r PPRGANANINGE| condiins YpRgr adylamides gel | 5
further 89&1[%‘%)9{)1%5550 construct nodified peptides that are capabl e of
reacting w € active cysteine of caspase-8, to thereby covalently bind
to said cysteine. Reagents that react

15 It is further possible to construct modified peptides that are capable of reacting with the
active cysteine of caspase-8, to thereby covalently bind to said cysteine. Reagents that react
with thiol groups as known to the person of skill in the art of chemistry may be used for
that purpose. Such reagents may bind in a reversible manner. For instance, thiol-group
containing reagents may react with the SH group of the active cysteine of caspase-8. The

20 covalent S-S bond formed may be cleaved by reduction, for instance, under physiological
conditions in the cytosol or by using a reagent that reduces S-S groups such as
Dithiothreitol (DTT). Reagents that react with thiol groups may also irreversibiy bind to
caspase-8. Such reagents may easily be found among cross-linkers capable of reacting with
thiol groups as known in the art, such as disclosed at p. O-90 and following pages in the

25 PIERCE Life Sciences catalog (PIERCE, Rockford, IL, USA).

Suitable groups that react with thiol groups are for instance pyridyldithio, iodoacetamido,
or maleimido groups. These groups may be linked to the peptide via linkers comprising
optionally unsaturated aliphatic hydrocarbon chains, -O-, -S-, -NH-, or aromatic groups.

30  The linkers may optionally be substituted.
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with thiol groups as known to the person of skill in the art of chemstry
may be used for that purpose. Such reagents nay bind in a reversible
manner. For instance, thiol-group containing reagents nay rea@s 'tﬁ ghe
SH group of the active cysteine of caspase-8. The 20 coval ent S\md'o M
formed may be cl eaved by reduction, for instance, under physi ol ogical
conditions in the cytosol or by using a reagent that reduces S-S groups
such as Dithiothreitol (DIT). Reagents that react with thiol groups nmay
also irreversibly bind to caspase-8. Such reagents may easily be found

anong cr 03s-thiohlkeatsvecgpaky Iaayafae ligket fonge peptide tyhihemigil eypBesisaskioomwm inn t he
art, such as djisclosed at p. 0-90 and follow n ages in the 25 PIE
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mal ei m do group to via |1 nkers

conpr ksi peptidepdel @hat, ot adasdiheredd &si thé Em@aﬁd 6f diyairng@as"uhx@b\lemti@aal group, - 5-,
-NH-, or aromatic groups. 30 The linkers nay optionally be substituted. 40
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chem cal thesi s kno enart function r ptide
may be regéoé)aie Wt{%agffpf ]'6 et PJCAIC r\gﬁfﬁn@ﬁgﬁeém@f)gutyﬁ'é Phi'6 lnlr elggte?%g
group- | i pkefeal®lhepdphige Wrelhn@ltaadai:de,lys%é ¥BdiRA-a88d BisuPiLs&Rted Withhed
pepti de sequence, or added thereto for the purpose of creating a suitable

f unct i on&-hygroxpysucciniids groupt é tbas@oasimke,rsumlq ﬁlmm%@mldm@r@m w6 @eoup,
may be reacted with.a heter uncti onal nker

N artie. RRFURFHBHEA G YRGRIEEaL TR i, BTy ik e CReRat Sy gee einer ef n
the sai dodasd Qﬁerﬁ@l@'s!ﬂ@'})eﬁme’@e&ﬁgﬁgf Bifidd @%Ms;y&séis Fea@t with the thiol group

N- hydr oxysucci ni m de group of the crosslinker, whil he mal ei m do group of
the to cobssd cyskeane andrthéralsy macteatt il Gasphse®y, upon cont act with the

caspase-8 cysteine which occurs when the said peptide specifically binds
to said caspase-8, react with the thiol group of said cysteine and thereby

reacti ng {hECaro ARERTRE ot teRP B ANl AR SRR L0 o pe
cl oses t ochidsen aoiasotoaks dlofeisaiahd ymaspacitli (@lechspMeraeld)l wharagdeavygge by
caspase-8 occurs. The linker by which the thiol-reactive group is bound to the peptide may
be varied in its length, presence of polar groups, such as hydroxy, charged groups such as
Nitro and sulfo-groups, and aromatic groups such as phenylene of phenyl residues. These
variations in linker structure will allow the generation of reagent comprising a peptide and

20  covalently bound thereto a thio-reactive reagent that will specifically bind caspase-8 and

effectively react with the thiol group of its active cysteine.

The protein to be tested, or a peptide fragment thereof, may be further characterized by
introducing said protein or peptide into a mammalian cell and measuring the effect of

25  apoptosis-inducing reagents in said cell.
Expression of a protein or peptide in a mammalian cell may be done by inserting the DNA

coding for the protein to be tested into a vector comprising a promoter, optionally an intron

sequence and splicing donor/acceptor signals, and further optionally comprising a
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caspase-8 occurs. The linker by which the thiol-reactive group is bound to
the peptide may be varied in its length, presence of polar groups, such as
hydr oxy, charged groups such as Nitro and sul fo-groups, and arg@tjug 2005

groups such as phenyl ene of phenyl residues. These variations in 't nke
structure will allow the generation of reagent conprising a peptide and 20
covalently bound thereto a thio-reactive reagent that will specifically

bi nd caspase-8 and effectively react with the thiol oup of !%(i)é active
cyst ei ne.leITHRAtiOR SEQICHCE: § NP eI a@rmﬂeliéfé%itdeéf‘élbﬁi&g RPOYeRY e UTRRly be

further [ y introducing said protein or peptide into a
manmmal i ?P@eﬁqg’anéﬁ‘%glgurl ng the effect of 25 apoptosis-inducing reagents

in said cell. Expression of a protein or peptide in a mammalian cell my be
done by inserting the DNA coding for the protein to be tested into a
vect or chhsrabQY@nEanlOEﬂfoW@pér andom@ﬁaqm §equAnqen rreopperaiie) i AEIBAEN B CI ng

donor/ ac tor nal s rt her i_onaj l i S
2005 Stenntmerais S RtaARY 4Gl trolRidronEh & SO MROShA Ryiichng A
t he abovmm gflorkbiief. €THe prn‘RitélCEHa§ alsma@tt@é sao s Gomoter BvsRttekt al. nt r on,

and term nation sequences are operable in mammalian cells. 5 The pronoter
i s pref eMalslejc Acids d@ﬁglbpoaﬁ‘ﬁeﬁ ,SIP8R, aiwl relfrrerds® Vieer¢int, eddl aRENIUlaCROMEEr, VPSSV

ronot er so. b SV40 e r onot et al.
Rlucl eic R‘é‘i[’oaé t%egeqo ﬁt“bproé"l? Oézlhe Itg‘g'g Promgiet @; é‘l}*l’élﬁ%een??ﬁer e’irgl%g%l%)d%
cel I ul ar gpronpiger 1997§ U&iaoaé Ng;}ﬁi R%hx%te@%dynbeouﬁﬂbétﬁh aQlthd Hﬁ)rﬁLB‘_eT‘JJedH ©BDt er

( Tokushi ge, et at, Vi r ol t hods. 73-80, 1997). Also, a hybrid

pronﬂ@erkw&pemanumédhehmnhlEkFﬂhﬁphybmn@Kbe$wbsmﬁm&éy1Edma@$bﬁéﬂa eand

t he human LF p no S descrl da al n

187, b 288528 By PR BB SRR iRy srvEonT o et RSeKFHeR By Akagi
et al., gifpay 518 . 3365 1928500 139N neiechiier Byhido! BEIHERrsohe
oper at or sequences pronoter (Furt PNAS 91, p. 9302-6,
1994, andM‘ébmnmtae(i;’uttheraﬂl BNASLS1, lpnH3 @6 sl@@&mﬁesfevdmneﬁthmm)be inserted as

conpl ete sequences, i.e., including the splice donor and acceptor sites,
may be inserted into the coding sequence of the protein which it '

15 Intron sequences which may be inserted as complete sequences, i.e., including the splice
donor and acceptor sites, may be inserted into the coding sequence of the protein which it
is desired to express. Insertion if such intron sequences may enhance RNA stability and
thus enhance production of the desired protein. While in principle, suitable intron
sequences may be selected from any gene containing introns, preferred intron sequences are

20  the beta-actin intron, the SV 40 intron, and the p55 TNF receptor intron.

The intron sequence may contain enhancer elements which may enhance transcription from

the above-noted promoters.

25 Often, intron sequences also contain transcriptional or translational control sequences that
confer tissue specific expression. Therefore, when it is desired to express a protein of the
invention in a tissue-specific manner, such intron sequences may be advantageously
employed. An example of an intron containing tissue-specific enhancer elements is the
erythroid-specific enhancer located in intron 8 of the human 5-aminolevulinate synthase 2

30 gene (Surinya et al. J Biol Chem. 273, p. 16798-809, 1998), and a discussion of the
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is desired to express. Insertion if such intron sequences may enhance RNA
stability and thus enhance production of the desired protein. Wiile in
principle, suitable intron sequences may be sel ected from any %e@?
containing introns, preferred intron sequences are 20 the bet% attl 4005
intron, the SV 40 intron, and the p55 TNF receptor intron. The intron
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the 42 5 JUL 2005 principle of enhancing protein production using

i ntron sefqur@hmasan}t ogetehanosiigehese Adnaitegeouslyys b %ééﬁ@nb'@éenﬂ@omsmﬂab@d in

Lor mnat 15 SRR AL Vb Ao denARE 102 hATE ey e Rhaea A che 3 5

end of the DNA coding for the protein that it is desired to express. Such
sequences may be found in many or even nost genes. Advantageously, the SV
40 pol yadepsefeatedorctor Qnalxpnesswme%pr(o@mh arka mamana.hpn kel 1sabé pc]EiNAHIS vegtor
5386- 93, nd references reln) eferred vect r for reSS|on
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whi ch co AZPSy codi n
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PMPSVEH weetoisoThese Thess coatairnths CMdvitaad thet NIESUMYomors, resp&dBiSelypr onot er s,
respectively. Using reconbi nant expression of the protein to be tested,
said protein can now be evaluated 15 for its effect on the apoptotic

si gnal whig xje on%gé:ﬂteggre?ﬁorggfstﬂggﬁte% 0B tte%\ 2k i dpr%t%ﬂlo&})%%\xﬁbe dRMiale

i nduced by over expressi on 0Si S-1"nducli n roteln, such as
t he 1€D12&~atsl dffebﬁﬁﬁﬂhh lzlb@;ﬁtoﬁl@s’igheﬂ wHidEis @E&lﬁﬁmmby e3phdeld. dlo tHa'trEﬂd,r‘apoph)elsNbrt 1

protein, may be induced by either overexpression of an apoptosis-inducing protein, such as the
CDI120a intracellular domain, the CD95 intracellular domain, the Mort-1 protein,
caspase-8, or an equivalent thereof;, or activation of an apoptotic signal by triggering
CD120a, CD95, TRAMP/DR3, or an equivalent receptor. Receptor activation may either
20  be achieved by contacting the receptors with ligand or by cross-linking receptors with

antibodies, preferably polyclonal antibodies (see Engelmann et al. J. Biol. Chem. 265, p.
14497-504, 1990).

While in general, triggering of a receptor like CD120a requires the addition of a protein
25 synthesis inhibitor like cycloheximide in order to achieve a strong signal for apoptosis, the
overexpression of receptor intracellular domains or of proteins involved in apoptosis signal
transduction do not (see Boldin et al., Cell 85, p. 803, 1996). The detection of apoptosis,
incubation times and other details and parameters for this assay have been described in the

above Boldin et al.
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caspase-8, or an equivalent thereof, or activation of an apoptotic signal
by triggering CD120a, CDO5, TRAMP/DR3, or an equival ent receptor. Receptor
activation may either 20 be achi eved by contacting the receptors with
ligand or by cross-linking receptors with antibodies, preferang JUL 2005
pol ycl onal anti bodi es (see Engel mann et al. J. Biol. Chem 265,
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cycl ohexicg] dRathinodelis rexFﬁsﬁﬁé] 't}ﬁsvﬁroﬁ‘:lﬁ k& @p ges?é(ﬂ RR}sub @ENLRRAPHE S0, mb®e

overexpression of receptor intracellular domains or of proterns i nvol ved in
apopt osi svauaehby aty ansbhrof noathale, swh af seshdds|tdsad wondDNA fGgniengBionpr 803,

1996) . e detection of apoptosis, cubation tinmes and oth ils and
par anet ep%“"fttﬂ“ ¢ rﬁP§P'8§§‘é96 Q/%“tlfééﬁa’éfg%FqPS%de?%’?“ESr?é‘ d prpigeRls gﬁl‘g‘ieﬁ”&‘ al .

30 43 0 t
3f ‘zlég&)tgs?so ﬁ ls(ﬁatq-hat E\rf.hll'aglecﬁer{qztgg)ﬁl% ﬁcl)tg(g g Iéﬁ:rl eg NGt Efr?n Bgd

tested, versus ce , A eva uated by a nu

met hoﬂs othecdongsanieet hods based upon DNA fragnentation or detection of
apopt osi s-specific anti gens and epitopes. reagents and protocols for
detection of apoptosis in kit formare available fronrthe above not ed

Boehri ng i

dot or m e Bora oy BB geftpBiad b ERTRAMETRe riFitlliRa & 0ppEels

Apopt ot i Ap@;ﬁbhc cebddatt 8 chiratadicdbyzedaBycell mawraﬁehﬂd smmhm@mé theneklistim i nki ng
of the cells in the absence of cell lysis. 10 Advantageously, a reporter
gene is @rpbwessedf ¢el lyHe nanmalian cell, in order to provide a narker for
succefsful transfection. As the transfection procedure by itself results in
sone cell death, including cell death of cells that have not been

t r ansf ech@ehntdgeonisty, Af repEI¥RBEAIR dxPresAliY tBY AlakhiBiak QLI SintoRddr th aveideen
t ransf ect ed. preferred reporter gene for this purpose is 15 the lacZ

gene, whingtker Hreasiessiullisansictan.bys theotdnafecoon proceduan by diselédesulis i seine h Xgal

or a cell death, including cell death of cells that have not been transfected, it is of advantage to

only evaluate cells that have been transfected. A preferred reporter gene for this purpose is
15 the lacZ gene, which is easily detected by incubation of transfected cells with Xgal or a
similar reagent indicative of active beta-galactosidase. However, any other known reporter
gene may be used, preferably a gene whose products are easily detected using a simple
color reaction the results of which may be evaluated by using a microscope. For instance,
the green fluorescent protein may be used for direct detection without the need for a color

20  reaction. This reporter gene necessitates the use of a fluorescent microscope.

Thus, by only considering cells that have been transfected, i.e., that express the reporter
gene, and by counting the percentage of cells demonstrating an apoptotic morphology, it is
possible to evaluate the effect of a particular transfected clone and the protein expressed

25  therefrom on apoptosis.

The mammalian cells are preferably HeLa or human embryonic kidney (HEK) 293-T cells.
The transfection is preferably done by the calcium phosphate method as described in the
above Current Protocols. The morphology of the cells if evaluated one to 150 hours after

30 transfection, preferably 4 to 35 hours and most preferably 20 hours after transfection.
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simlar reagent indicative of active beta-gal actosi dase. However, any ot her
known reporter gene nmay be used, preferably a gene whose products are
easily detected using a sinple color reaction the results of W cfy ngys be
eval uated by using a m croscope. For instance, the green fluorescent
protein may be used for direct detection w thout the need for a color 20
reaction. This reporter gene necessitates the use of a fluorescent
nlcroscope Thus, by only considering cells that have been transfected,
i.e., that express the reporter gene, and by counting the percentage of

cel | s denGemration nfamtibeadiespt ot i ¢ nor phol ogy, it is possible to evaluate
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t he cal ci um phosph met hod as described in the ‘above Current Protocols.
The nor phobteqyonperttide is prdducéd, as\dabarded dibong Hyoretdrfbinantr BNAf teehn@ogy in

transfection, prefer y 4 to 35 s and nos referably 20 hoyrs.. after
transfectm%ﬂmalwce?liaghewet%w a@e:ﬁsrpa? W o1 E%p?riaiaaf@ggtrssﬁw Giaica
ant|bod|qﬁﬂﬁg%oggng@ggﬁg%ﬁqhbgmggégfgntl hlcken,‘n}ce, rats, sheep, or

simlar rmammals generation odies agai nst a protein or peptide
of the invention, the 5 protein or peptide is produced, as described

above, econblnant DNA techngl ogy in mammalian cells. The ei n, may
al so be éﬂvsamté@ rPeptide rhepuBhed REmChe GEYY B WaICH it 14 beg PradCech Erotein

abo"elo”Otpﬁﬂﬁ %Héth?{ OhORRb S ¢ Cﬂ%@@%ﬁ&n %g skﬁ*}f? uce%ld"eg@ rdetBﬁQ& E:g ih thet he

purified rom Re CerTs TR whlC rot el

puri fi catabeve-naéd Odfe@ Taolodeldtin Moléduear (B1619H dhﬁptsklds land fin Umefeﬂxr Proasdlsar e
detail ed e. g in the above-noted Current Protocols in Mlecular Biology,
chapt er i®BProigin SICWn@:I W ideit andr Ssms dust. shanters Praad & Adwritegseusly.\ipe BIPtREASons

| nc. Cha%%. gdu%ec?gd 1'§‘{q\e/?ﬂ;[ 39 eou%a%r the a%néutgmél ne- ?falrljsrfgrqg’écgfj %S a

fusion w a SECOI’I SUC ansrt erase or

li ke, or JigeS&OME néeaﬁlg Suthasabe m@dMeSth% fH&nt@ITHeegéesTCRsion e tugg%dof
fusion or tagged S5 proteins sinplifies the purification procedure, as

det ailb ed prateinh simplifias- thot pfifcatiore procedure, as detailed in the above-noted Current

Protocols in Molecular Biology, chapter 16, and in the instructions for the above-noted

Qiagen his-tag protein expression and purification kit.

If the protein or peptide has been expressed as a fusion protein, it is desirable to cleave the
20  fusion partner before using the protein for the generation of antibodies, in order to avoid
generation of antibodies against the fusion partner. The cleavage of fusion partners and the
isolation of the desired protein is described in the above-noted Current Protocols in
molecular Biology, chapter 16. Vectors, protocols and reagents for expressing and
purifying maltose-binding protein fused recombinant proteins are also available

25  commercially.

When producing a peptide of the invention, it may be desirable not to remove the fusion
partner, as the fusion protein may stimulate the production of antibodies against the
peptide. generally this consideration will be relevant when generating antibodies from

30 peptides that are less than 50 amino acids in length.
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Protocols in Ml ecul ar Biology, chapter 16, and in the instructions for the
above-noted Q agen his-tag protein expression and purification kit. If the
protein or peptide has been expressed as a fusion protein, it is desirable
to cleave the 20 fusion partner before using the protein for @ belJUL 2005
generation of antibodies, in order to avoid generation of antibodies

agai nst the fusion partner. The cl eavage of fusion partners and the

i solation of the desired protein is described in the above-noted Current
Protocols in nolecul ar Biology, chapter 16. Vectors, protocols and
reagents for expressing and purifying maltose-binding protein fused

r econbi nadst npedfwihes aboe, atisoleauay hlablbe sy2thegszaintgr chealital. matheds jpowduisi ng a
pepti de oé the.invention, it may be desirable not to renove the fusion

part ner, %27 RECHEANT™Bh protein may stimulate the production of antibodies
agai nst the peptide. generally this consideration will be relevant when
generating antibodies from 30 peptides that are |ess than 50 am no aci ds

i n | engt Ahe4sndfaBon] bl p@Pddénal Astibualieachghinst preteirmsbiodescripep chatgermhigt Ghsentbe
synt hesi zed by chem cal net hogs known in the art of ch?rri s,ér(%/,. 5 The

gener at i OFC1BFOIH AN iElogin Y Heared Sogsilast The seasraton of pwtiepdigbdseRsipt er 2

of CQurr egkptid:éé %Qf%z?esisi?até "USHILO LR e W!@éﬁo@&d b%?ﬂ%g'%the@ﬁqeg@@fﬁ&%lro” of

ant i bodi es” agai ns pepti des nay nécessi € sone changes ocol,
because aftigeniigeotrpblidesl owmver conarg@ens Cproyeigl Pepigetastiwherf peolpgangd to
proteins. The generation of polyclonal _ antibodi es against peptides is
descri be@nibpdigse agains e peRitdeY iGuessribedriat dreolagoyeamoted CwmenioPEigcols Hapt er

9. W@ockﬁgl%ol%g$i£g .Ereé may be prepared fromB cells taken fromthe spl een
or | ynphnodes T n'zed animals, in particular rats or mce, by fusion

with inmmortalized B cells under conditions which favor the growth of

hybrid cells. For fusion of nmurine B cells, the cell 15 line Ag-8 is

pr ef er r eYlorpplengleskihodjeremay beypreariad ifiogn Bowbe taerafromnthe splgereer lysipheedesi bed

Inmany 3f 1trr'1r%{me1§eaa anrﬁimals, in particular rats or mice, by fusion with immortalized B cells under
conditions which favor the growth of hybrid cells. For fusion of murine B cells, the cell

15 line Ag-8 is preferred.

The technique of generating monoclonal antibodies is described in many articles and
textbooks, such as the above-noted chapter 2 of Current Protocols in Immunology. Chapter
9 therein describes the immunization, with peptides, or animals. Spleen or lymphnode cells
20 of these animals may be used in the same way as spleen or lymphnode cells of
protein-immunized animals, for the generation of monoclonal antibodies as described in

chapter 2 therein.

The techniques used in generating monoclonal antibodies are further described in Kohler

25 and Milstein, Nature 256, 495-497, and in USP 4,376,110.

The preparation of antibodies from a gene bank of human antibodies the hypervariable
regions thereof are replaced by almost random sequences, is described in USP 5,840,479.
Such antibodies are preferred if it is difficult to immunize an animal with a given peptide

30 or protein. Some structures are poorly immunogenic and may remain so despite of the
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t ext books, such as the above-noted chapter 2 of Current Protocols in
| mmunol ogy. Chapter 9 therein describes the imrunization, with peptides,

or animals. Spleen or |ynphnode cells 20 of these aninmals mayégg ﬂﬁﬁﬂ]ﬂin
the sane way as spleen or |ynphnode cells of protein-immuniz a ,

for the generation of nonoclonal antibodies as described in chapter 2
therein. The techni ques used in generating nonoclonal antibodies are
further described in Kohler 25 and MIstein, Nature 256, 495-497, and in
USP 4, 37@dd_ili0n of hgjuparepandaod hmking taanthebhpudtesss ihrfosion cgestrictsahhke @mtibvdwan

ant i bodi e. h 0 he € f .are.repl ace random
sequences? B%gﬁ@ﬁ%bﬁaéiqaﬁwg g%ed ﬁt%g gﬁé%d%ﬁhff 5%&55%@@/0(91 Breftfred if
it is di fsﬂcrﬂl&ﬁyetsnﬁl@ar'tmhﬁ%t%d?ég' fEFinsYMnEé‘ vihefll MEBoBRPhicARsIRY BAt H&R/@Eel n.
Sonme structures are poorly I munogenic and may renmain so despite of the 46
li U5 Jldw Ro@Bnogedidity imhurnénsadj uvants and of linking to other proteins in

fusion constructs. The anti bodies described in USP 5,840,479 are further
prefe?red if it is desired to use antibodies with a structure simlar to

human anp,RodiGRabit %m?] }%@%en%ﬂﬁ@@t& gb A8 8 Sh tﬁ@aﬁop@afé@ a

| ow i munogeni city in Once a ‘suit ant 1 body been
i denti fi édyeoft Fomyndoacelesi crlmdcm@ antibotye ntalyeaqhn@pehlghﬁs yleidserrepfqduamn
i nstance,_a chi marlccI ant i body may achi eve hi gher. yiel ds i roduct i on.

I N
Chi ner i CCSH??rwo@t@g ith SPhSTEN e CORSHADE APRIONSCYF dﬁ%‘a%etdewtﬁmoa&t TRE1ORS Obnst ant

regi ons Lo, e e i hat
the anti orgy %%d?#ow 1%%%%6@%@%& %na%:ifﬁgn?ﬁ algg)%g got%i éﬁ%o
chi meg i CinatuhdpeflicR ir Eurﬁkﬁ*ﬁCThd)@siletalﬂoﬁ ofttithefic aﬁxibqawshs gakiibdsin axuddbeas

Cabilly et al., PNAS 81, p. 3273, 1984, Morrison et al PNAS 81, = 6851,
1984, Bo®d publisatioss. salph a%ﬁﬁbh“é egab, PNAS 843p. 329841 98pMppenaet aEPNABAds, EP

173494, 7 8
Ant i bodi 6e65F§D iééng Blrl ory @%ﬁ‘ﬁ%r é‘{gérgg%igaﬁggggg ﬁngwiabtgo%??i‘b%a
EP 184187, WO 86/01533, WO 87/02671, and Harlow and Lane, Antibodies: A

Laboratory Manual, Cold Spring harbor Laboratory, 1988.

Another type of antibody is an anti-idiotypic antibody. An anti-idiotypic (anti-1d) antibody
1s an antibody which recognizes unique determinants generally associated with the
antigen-binding site of an antibody. An Id antibody can be prepared by immunizing an
animal of the same species and genetic type (e.g. mouse strain) as the source of the mAb to
20  which an anti-Id is being prepared. The immunized animal will recognize and respond to
the idiotypic determinants of the immunizing antibody by producing an antibody to these
idiotypic determinants (the anti-Id antibody). See, for example, U.S. Patent No. 4,699,880,

which is herein entirely incorporated by reference.

25 The anti-Id antibody may also be used as an "immunogen" to induce an immune response
in yet another animal, producing a so-called anti-anti-Id antibody. The anti-anti-Id may be
epitopically identical to the original mAb which induced the anti-Id. Thus, by using
antibodies to the idiotypic determinants of a mAb, it is possible to identify other clones

expressing antibodies of identical specificity.
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15 Anot her type of antibody is an anti-idiotypic antibody. An
anti-idiotypic (anti-ld) antibody 1is an antibody which recogni zes uni que
determ nants generally associated with the antigen-binding site of an.
anti body. An Id antibody can be prepared by inmunizing an ani ¢e§ JoL 2be
sanme species and genetic type (e.g. nouse strain) as the source of the mAb
to 20 which an anti-Id is being prepared. The i nmuni zed aninmal wl|

recogni ze and respond to the idiotypic determ nants of the imunizing

ant i body Alyorgingtiy enAlg generatedidgaidyt the cddpesel intetaaingpirotethe hivalogs) &agmerts he
anti-ld anti body). See, for exanple, U'S. Patent No.. 4,699,880, whi.ch is
herei n eff #?rmavaéeqe@%@éﬂ@oprwg{)@@tmay & usaqd o Apyce IaHtl'ﬁﬁ’tﬂ%?&iﬁsrfﬁy al so
be used " n v G o ice ' I r
il S O B B e e e B et A B
be epi t approdhdeyaritdRNktei@bma sécheingrangi ldah AAD Fattherh thenditiciddnAbe cambe - | d.
Thus, by using antibodies to the idiotypic determnants of a mAb, it is
possi bl ecaupladdient iceiriestshelt ag keyhode ligpst gg@p%@n@nﬁ%ﬁm ugRd fog URMPRIZE
specificity. A9, 5 JUL 200 r di. ngl net-at.ed . -agai t he
caspase- %&%{tﬁ ngé?ac Iflgn)/ﬁ nﬁfr(l“%t esl% ga Fr%qa g%sgl%?gé%érﬁ%%ﬁoa?ﬁa%?lﬁ@a%t@g@%g?\%art eof ,
of the phagefit HiRNMAPHIrOperiidyob theUsi@tind] OmiAmdsiseeifiRNior -andepittipe hufdihe sabiofre

sui tabl e animals, such as BALB/c mice. Spleen cells from such inmmuni zed

n ce ar ecagpasd-3 intsrasting peaseianarianplegh fisgmepivasd deyasivengenati - 1 d mAbs.
Further, the anti-ld mAbs can be 5 coupled to a carrier such as keyhol e

| i npet henobcyanin (KLH) and used to immunize additional BALB/c mce. Sera
fromg hesge MR Miabh (1HRMLH theRRWn-ididtpid Ebifpkd, B didRiopRabtrudnayiey §ifglabi ndi ng
properties of the original mAb specific for an epitope of the above
caspase-® thaqemrope being epalodted.n, or anal ogs, fragnments and derivatives
thereof. 10 The anti-ld mAbs thus have their own idiotypic epitopes, or
"idi otopes” structurally simlar to the epitope being evaluated. The term

"ant i bodyhe jefimabsPbdBan alk® nlddsd 1848c1R8E Bolhhdet nlcERY/a8 welSadBhdmés

fragnents
thereof, such as, for example, Fab and F(ab')2, which are capable of binding antigen. Fab

15 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
20  the present invention may be used for the detection and quantitation of the caspase-8
interacting protein according to the methods disclosed herein for intact antibody molecules.
Such fragments are typically produced by proteolytic cleavage, using enzymes such as

papain (to produce Fab fragments) or pepsin (to produce F(ab")2 fragments).

25 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

30 amino acids or sugar side chains and have specific three dimensional structural

48



t hereof, such as, for exanple, Fab and F(ab')2, which are capabl e of

bi nding antigen. Fab 15 and F(ab')2 fragnents |ack the Fe fragnent of
intact antibody, clear nore rapidly fromthe circul ation, and nay have | ess
non-specific tissue binding than an intact antibody (Wahl et a5, JUL 2006cl .
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nol ecul es. Such fragnents are typically produced by proteol ytic cl eavage,
usi ng enzynes such as papain (to produce Fab fragnents) or pepsin (to
produce ah' fir. 2D t] i i canab
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wel | as specific charge characteristics. An "antigen" is a nolecule or a
porti on wiltidudenfethsr entddis|véhidf mpebegvaked hy other antigeasnt | body which is
additionally capable of inducing an animl to produce anti body capable 5
of binding to an epitope of that antigen. An antigen may have one or nore

t hanoneTiRPiHi®B8ies, IRQuSIRE Falghients@FGhtiBEHiEC LSIER the pedaemeiniéntidBandy b
indicate that the antigen wll react, in a highly selective manner, wth

i ts cor respongianttatinely loogyaldativehodetent the caspase-funteiattinpprofeiminasamme pbodi es
whi ch may pe evoked by ofher. antigens. 10 The anti bodies, .ingcludin

f ragmantt)é C@fechﬁlieﬁ%aio&?ﬁw@f | EXPFESE i %SB%SS%I L AFEIE] RfﬂteH‘ang‘S prﬁ%@ﬁ to
quanti t afi . i ieakd teet =StebitliShRCthNgviREol ein in
Al o B B e e R g BE g

i nt er actfiuogespemlydatelaf antibedpéses beidbw) coupaadt witknlighfmisrosespihdloxccpometrished by

i mmunof | ugr escence .t echni ques enpl oying a
15 or fluorometric detection.

The antibodies (or fragments thereof) useful in the present invention may be employed
histologically, as in immunofluorescence or immunoelectron microscopy, for in situ
detection of the caspase-8 interacting protein of the present invention. Irn situ detection
20  may be accomplished by removing a histological specimen from a patient, and providing
the labeled antibody of the present invention to such a specimen. The antibody (or
fragment) is 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 caspase-8 interacting protein, but also its
25  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 caspase-8 interacting protein of the present invention typically

30  comprises incubating a biological sample, such as a biological fluid, a tissue extract,
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fluorescently | abel ed anti body (see bel ow) coupled with Iight m croscopic,
flow cytonetric, 15 or fluoronetric detection. The anti bodies (or
fragnents thereof) useful in the present invention may be enpl oyed

hi stol ogically, as in inmmunofl| uorescence or inmunoel ectron npck Qgycaldys, for
in situ detection of the caspase-8 interacting protein of the present
invention. In situ detection 20 may be acconplished by renoving a

hi st ol ogi cal specinen froma patient, and providing the |abel ed anti body
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i ncubat eplarticie$ ios sol@bleuproteirs, The siygpopr esender oy ahalebe ctaakddy with beaitelde
anti body_cap ?Ie of ~identifying the caspase-8 interactin r ot ei and

det ect i nbuftqug %Hﬂvreéowrwmsﬁwag aad5ieriARlY Jabstedtantihadyy e dccRidancy e e n t he
art. p Té'r%s%t ?Av%gfi ,lasﬁ ! o@yﬂ%esotl'rdﬁﬁxtagéjs \f"ipélt@ of cél%let gl&? Q}?e%eoéw%% t or
uch as ni tHer sol

carrier rocelTulose, or o support or carrier ichis
capabl e afth itiewifdr azbdgdahd ® re@eld untpint iagligslyoIThe ehithheofbcingilatel odhe
support or _carrier may then be washed with suitable buffers followed by

t r eat nentaidpalid sappeit ecqasmtrynayben beidefegiebdidsonvantipnebmgdiiee with the 10
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 anouBy "@fidpBEEtubp&e!, "@ilid phase carrier”, "solid support", "solid carrier", "support" or
15 “carrier" is intended any support or carrier capable of binding antigen or antibodies.
Well-known supports or carriers, include glass, polystyrene, polypropylene, polyethylene,
dextran, nylon amylases, natural and modified celluloses, polyacrylamides, gabbros and
magnetite. The nature of the carrier can be either soluble to some extent or insoluble for

the purposes of the present invention. The support material may have virtually any

20  possible structural configuration so long as the coupled molecule is capable of binding to
an antigen or antibody. Thus, the support or carrier configuration may be spherical, as in a
bead, cylindrical, as in the inside surface of a test tube, or the external surface of a rod.
Alternatively, the surface may be flat such as a sheet, test strip, etc. Preferred supports or
carriers include polystyrene beads. Those skilled in the art will know may other suitable

25  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

30  determine operative and optimal assay conditions for each determination by employing
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said solid support or carrier may then be detected by conventional neans.
By "solid phase support”, "solid phase carrier", "solid support”, "solid
carrier", "support" or 15 "carrier" is intended:any support or carrier
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assayg a%el g%clt'e o orr rg'i{nlp%) )Pfesssﬁggty é’iojgt(rﬁa en'?c Wﬁ%(ﬁ&%gtlrf%r ot Ib u% s'ugln me %nsche of

t he ways 1 n nce” res I'nvention can

be det eghayhas dvlﬂbl@hﬁﬁbd $seBYo HétBYhY 14bREtHhS ARBbIAY laauwb)aﬂaeamdhmed td,n an

enzyne - imunoassay (EIA). This enzyme, in turn, when | at er exposed to an

appr opr i awdate dekydregeaase, wiaphylpenseal micldase, Hisltgdbsiereish isomeraseicyeast alaphdr as
be det cted

tsgeg{ ?ggﬁ%{ gFP?&Q}??nggca%lP%@g?%?%gﬁba} g,e}vggolggﬁas%,e Hgase phospha?e 1ngmer‘ase,

horseradish  peroxidase, alkaline phosphatase, asparaginase, glucose oxidase,

15  beta-galactosidase, ribonuclease, urease, catalase, glucose-6-phosphate dehydrogenase,
glucoamylase and acetylcholin-esterase. ~ The detection can be accomplished by
colorimetric methods which employ a chromogenic substrate for the enzyme. Detection
may also be accomplished by visual comparison of the extent of enzymatic reaction of a
substrate in comparison with similarly prepared standards. |

20
Detection may be accomplished using any of a variety of other immunoassays. For
example, by radioactive labeling the antibodies or antibody fragments, it is possible to
detect R-PTPase through the use of a radioimmunoassay (RIA). A good description of RIA
may be found in Laboratory Techniques and Biochemistry in Molecular Biology, by Work,

25 T.S. et al., North Holland Publishing Company, NY (1978) with particular reference to the
chapter entitled "An Introduction to Radioimmune Assay and Related Techniques" by
Chard, T., incorporated by reference herein. The radioactive isotope can be detected by

such means as the use of a g counter or a scintillation counter or by autoradiography.

30 It is also possible to label an antibody in accordance with the present invention with a
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Enzymes which can be used to detectably | abel the antibody include, but are
not limted to, nualate dehydrogenase, staphylococcal nucl ease,

del ta-5-steroid i sonmerase, yeast al cohol dehydrogenase,

al pha- gl ycer ophosphat e dehydrogenase, triose phosphate isonerages jy_

hor ser adi sh peroxi dase, al kaline phosphat ase, asparagi nase, gl ucose

oxi dase, 15 bet a-gal act osi dase, ribonucl ease, urease, catal ase,

gl ucose- 6- phosphat e dehydrogenase, gl ucoanyl ase and acetyl cholin-esterase.

The detection can be acconplighed b colorinmetric methods i.ch epploy a

chr onoge ‘E’ressﬁ%fP@ﬁ’gu‘?‘ﬁr%ﬁ’é%@ng'ﬂﬂ%@rﬁ&t léﬁffl?‘_iﬂmlh?&y ]%?’g’é’s‘ﬁﬂg’a}h%‘ﬁ H‘gﬁ]es hed

by vi sual r@%ﬁr%%lﬁ%}rl,qfts Pre&n&XEAe tBn ERLHIPAIL TRAFEG e OAnfdng IPRbEAL € 11
n th si arly

conpari s prepared standards. 20 Detection nay be
acconpl i shemhandy wgd dhwprestent labalingtommfunds arerfluonastein aeddysyanderrhodanaingl e, by

radi oactiye | abeling the antibodies or antib ragnents, if is possible
Lo det e@VpRepTHRS DYIRCHEN: 4 ABIGSEABHR. a—@&&?@%ﬁmﬂ%@%ﬁcmnﬁ) . A good
descricption of RIA may be found in Laboratory Techni ques and Bi ochem stry
in I\/blsecul ar Biology, by Wrk, 25 T.S. et al., North Holland Publi shing
Conpany, TK¥ dniiBdd) cai tlso pardetectdbir labelbé nsmgeflicveschiece ahisprigemetalst suchexd " An

| nt roduct;i,on to_ Radi oi nmune Assay ange Rel at ed Techni ard, T.,

. " by .
i ncor por at gdowh‘?répéF@Hé@gﬁéﬁ%f’eﬁ‘.@&Tﬁ St ARRtelacen b%aﬁt@g?g%etheéﬁﬁ Ydétéct ed
b ch pman : 4 er j N i, QN counter or b
aﬁto?gdiSgrap%?ﬁﬁfkﬁﬁgﬁigmg%%gwgggggﬁ%gﬁ?ég?éhﬁzm%Egéﬁgﬁﬁggdy iﬁ accordanZe

with the present invention with a 51 0 5 JUL 2005 fluorescent conpound.
When the fluorescently | abeled antibody is exposed to |ight of the proper

wavell@ngtlhe antibogy eganelso dgndesectalrnlabrled dyegownliagt ¥ P doshegubmuresciong
th t | fl t. | abel i . fi [
ot i ocsaREIUR asfiEfenct BPIRSERup RSN AeEATRANAHD iBEp cBRGRET

0- pht hal defeméle @8 grdséntelof enmkiencedhdiheisendurl@die EaRsedSOchmicet@ctiab! v
| abel ed using Tluorescence emtting netals such as 152E, or others of the

| ant hani Baawples eef. pattisslarietsef efemibyeningscashbabeling tdempanndsh ety lusinal

isoluminol, theromatic acridinium ester, imidazole, acridinium salt and oxalate ester.

Likewise, a bioluminescent compound may be used to label the antibody of the present
invention. Bioluminescence is a type of chemiluminescence found in biological systems in
which a catalytic protein increases the efficiency of the chemiluminescent reaction. The
presence of a bioluminescent protein is determined by detecting the presence of
20  luminescence. Important bioluminescent compounds for purposes of labeling are luciferin,

luciferase and aequorin.

An antibody molecule of the present invention may be adapted for utilization in an
immunometric assay, also known as a "two-site" or "sandwich" assay. In a typical
25 immunometric assay, a quantity of unlabeled antibody (or fragment of antibody) is bound
to a solid support or carrier and a quantity of detectably labeled soluble antibody is added
to permit detection and/or quantitation of the ternary complex formed between solid-phase

antibody, antigen, and labeled antibody.

30  Typical, and preferred, immunometric assays include "forward" assays in which the
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such netal chelating groups as diethylenetriam ne pentaacetic acid (ETPA).
to The anti body can al so be detectably | abeled by coupling it to a

chem | um nescent conpound. The presence of the chem | um nescent-tagged
anti body is then determ ned by detecting the presence of ['um Ssmgﬂ% t hat
arises during the course of a chemcal reaction. Exanples of d; r Early
useful chem | um nescent | abeling conpounds are lum nol, isolumnol,
theromatic acridiniumester, imdazole, acridiniumsalt and oxal ate ester.

15 Li kewi bi ol, un d b dt bel i.hod f
RIRLIE N RE AT U 2 T T MR I S
found i nyhi Qh@ginCabmS YR 8fple by Wintdliod 6@k abiykiyCsdHdObRAsE éﬂ%ﬁbbgﬂ-ﬁﬂﬁgeﬁhe

efficiency of the chem | um nescent reaction. Thé presence of
bi ol um neswelek. pAfitea rsuitsble enabationederbyd, dhe sclid myprohteop carsien sse washed oto

| um nescence. | nportant .bj ol un nescent cofpounds for purpases of belin
are | uoi FER0Ys the igudh 0f dhe A SURblr IeiIE ARIPHER P HETB AL BRY-ofnG fln

present Lomeatd UK BRupIARhAHiAS bn Ynkho A Guallir of HbeldIUBER Bhfehassay.,
al so known as a "two-site” or "sandw ch" assay. In a typical 2

i mrunonefuricoasasay’ reporgu anidcuie " pf Afier adrebmdlinanbatiooggri¢dto parmdrtbaiabeled

anti body) is bound to a soljd support qQr carrier and a quanti of

det ect abPy1odNdp S@TPSUBIE ¢ map%%faybwﬁéadga SO, SERROK PT e PV OHELIG o
quanti t af, g e -4C f e HAirRhas em&nt jHpody,
anti gen, hg%gd?(ggﬁeﬁﬁ%é&aa%%%lgy@gg%??;rlﬁlglf:r[aéffis gﬁg pr%fgiér%#lg 1 %]?nfrur{rcl)rret ric
assays i nplendted labeledvaiitibodassays in which the 52 0 5 JUL 2005 anti body
bound to the solid phase is first contacted with the sanple being tested to
extrd®t the antigen fromthe sanple by formation of a binary solid phase

ant i DGy 1 AR Gy & BFPLEN Al Loy ay LA 81) AEUREA] QRPEE AflzedSy 011 d

support or carri 'S was nove t'he resi due of sanpl e,

i ncl udi ngregéit emet@ibnanhe gcalled '@hNultaadsud’ el Sreentacseds wrk hudede sgl ution

contai ni ng an unknown quantity of |abeled antibody (which functions as a

"t epor t efimubRRRaYs @syay inyelues & singleoingubationtsian enthseantiberdst boyndr 9 thetseld

| abel ed support or carrier and labeled antibody are both added to the sample being tested at the

15 same time. After the incubation is completed, the solid support or carrier is washed to
remove the residue of fluid sample and uncomplexed labeled antibody. The presence of
labeled antibody associated with the solid support or carrier is then determined as it would

be in a conventional "forward" sandwich assay.

20  In the "reverse" assay, stepwise addition first of a solution of labeled antibody to the fluid
sample followed by the addition of unlabeled antibody bound to a solid support or carrier
after a suitable incubation period is utilized. After a second incubation, the solid phase is
washed in conventional fashion to free it of the residue of the sample being tested and the
solution of unreacted labeled antibody. The determination of labeled antibody associated

25 with a solid support or carrier is then determined as in the "simultaneous" and "forward"

assays.

Immunoassays

The creation of immunoassays, such as RIA or ELISA, has been described in many articles,

30  textbooks, and other publications. Reference is made to WO 97/03998, p. 48, line 4 to p.
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anti body to conplex with the antigen bound to the solid support or carrier
t hrough the wunl abel ed anti body, the solid support or carrier is washed a
second time to renove the unreacted |abeled antibody. to In another type
of "sandwi ch" assay, which may al so be useful with the antigeng Sofutt hgs
present invention, the so-called "sinmultaneous" and "reverse" assays are
used. A sinmultaneous assay involves a single incubation step as the

anti body bound to the solid support or carrier and | abel ed anti body are
both addeg) tig,( B _SAMRLG.RBINGr LS tifthitb LSy 12 5ATRo tAdiRral ALDEY AiRRY,

i ncubation’is conpleted, the sol1d support of Cafrier §s was to enove
the resi dugm@badshys Ghirsamnebidinel canpaser Bixeactinghebrth, antah kqdivaledhperpidesence
of | abel ed anti body associated with the solid support or carrier is then
det er m neBdade tusgibund thep equantificationy eht Gaspase-8: f Hrcpadlyy BEHHRNRSAY AsSHE. 20

In the "r.evernse' ,as . st.epwise_addi tiaon first of s f i f.: ed
bnt i body EENEeR R Bies iR Bt b ot ok B caliee 8TRHCLRE ot 30
ant i bgdy H@ng&ﬂtot@aﬁtii§r®a§pis§gﬁ)ﬁe{abthﬁg’pl@&ﬁﬂsi er after a suitable incubation
period is utilized. After a second Incubation, the solid phase is washed

in conventional fashion to free it of the residue of the sanple being

tested a he solution of. unreacted | abel e ti body. Th ternm nation
of | abel dlcgﬁfﬁaﬁ%wya{lgﬁdoﬁealpe‘ﬁa%s\}ﬁst A ﬁleglgyﬁcpﬁgc@ﬁ%ag?-%é %‘rd %a& ?re?rg}egl% t hen
det er m negh@ed i ifMptotRl pathwaReQHS ne@eh hé QiMAAEd in 3SH@YBer dMIWHABSSARYS
The creation of inmunoassays, such as RIA or ELISA has been described in
many ar t isghdremes @bere extobookant obsugh pathaaypislal fossibilihs. Ref erence is nade to
WD 97/03998, p. 48, line 4 to p. 53 {1 5 JUL 2005 52, line 27.

| mun8assays of the invention may be if two general types: Firstly,

I mrunoas $@yfeidigdigg | mobi | i zed caspase-8 interacting protein, or an

equi val ent peptide, may be used in the quantification of caspase-8.
Second! y The rimaoalstsiayd iruthi sgreeningroHihk iimedtiom tickeadecsd o eguareal chgas.nide an

epitope of a.caspase-8 interactin rotein ma
P P obtention oI complete clones, (i:ft nec%ssgry, thas been Xescribed further above. The DNA

sequence of a complete clone and of the partial clone initially found in the screening of the

15 invention may find a variety of uses.

For example, in order to manipulate the expression of a caspase-8 interacting protein, it
may be desirable to produce antisense RNA in a cell. To this end, the complete or partial
cDNA coding for the caspase-8 interacting protein is inserted into an expression vector
20  comprising a promoter, as noted further above. The 3’ end of the cDNA is thereby inserted
adjacent to the 3’ end of the promoter, with the 5> end of the cDNA being separated from
the 3° end of the promoter by said cDNA. Upon expression of the ¢cDNA in a cell, an
antisense RNA is therefore produced which is incapable of coding for the protein. the
presence of antisense RNA in the cell reduces the expression of the cellular (genomic) copy

25  of the caspase-8 interacting gene.

For the production of antisense RNA, the complete cDNA may be used. Alternatively, a
fragment thereof may be used, which is preferably between about 9 and 2,000 nucleotides
in length, more preferably between 15 and 500 nucleotides, and most preferably between

30 30 and 150 nucleotides.
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5 be used to quantify caspase-8 interacting proteins. Such assays may find
use in diagnostics, as the |l evel of caspase-8 and of other proteins

i nvol ved in apoptotic pathways nay need to be evaluated in a nunber of

di sorders or syndromes where invol venent of such pathways is U 9%
possibility. 10 Nucleic acids The clones obtained in the scree ind bf %he
i nvention are expected to be partial clones. The obtention of conplete
clones, if necessary, has been described further above. The DNA sequence
of a conplete clone and of the partial clone initially found in the
screening of the 15 invention may find a variety of uses. For exanple, in
order to Tiftagiieat B préferabipromespondingfto a regispadthiiBtherst dndof thegI P At more, i t
may be des&rable to, produce antisense RNA in ceII o.this end, the
corrpl et e REFfegaltthe s’ rmcqswwge g turae%%ﬁ LS EOBITE818 N i s

i nserted a%ﬁtn?osﬁgﬁgégﬁl?engﬁg?ﬁ’lgﬁeokgﬁ[r h%{ 11% Rﬁtgxqﬂg%ly, e fi %ﬁx@ﬁit

further above. he ¢ ere I nsert acent to the

3" end ofmdyhwrpsmindtie DN AkdduetideenDhe Enmt@ﬁslhtberagmwrbﬁl ng separ ated from
the 3" end of the pronoter by said cDNA. Upon expression of the cDNA in a
cell, an antisense RNA is therefore produced which is incapable of coding

for the py & e{&ﬁ é)tli?, ydidonae ?r?ag b%fusng&é grﬁﬂ@&sg%h%éo@ﬁe Ol olf@qﬂagétl&ehe

expr essi on™o nom cC pase- I'nteracti ng

gene. Fors tﬂﬂ&e@b@ducmmn oﬁgoraiatebﬁ@@sehd?mgtﬁ he m@rmhleéreec@lg%nﬁayotbe issed.
Al ternatively, fragnent thereof may be used, which is preferably between

about 9 @rnferzblodet\mm 2end dée, mpre pr@f@gahhy beteen g edndr &b land resiwesicrablyand

5oo | eotid f bet d 150 54
U D02 e 3P0 T Bl Bieles BB e UEHeL BY o A Serne o RGBT
the 5" habmpAfestgiteablYAhe @ﬁﬁran@l%%ﬁ%g’l@hbfﬂﬁ%]ﬁ\IArﬂ%e%}eféﬁ%W jtebR@ridre 5°

unt r ansl at ed region and/o the first exon region, and nost preferably
conpri si mhe ndiwmdATiGatianasigrlahoi tha tren&lattoneﬂtmmcodAhI@rbmah ively, the fragnent

The mechanism of action of antisense RNA and the current sate of the art of use of
i5  antisense tools is reviewed in Kumar et al. Microbiol Mol Biol Rev. 62, p. 1415-1434,
1998. The use of antisense oligonucleotides in inhibition of BMP receptor synthesis has
been described by Yeh et al. ] Bone Miner Res. 13,. p. 1870-9, 1998. The use of antisense
oligonucleotides for inhibiting the synthesis of the voltage-dependent potassium channel
gene Kv1.4 has been described by Meiri et al. PNAS 95, p. 15037-15042, 1998. The use of
20  antisense oligonucleotides for inhibition of the synthesis of Bel-x has been described by

Kondo et al., Oncogene 17, p. 2585-91, 1998.

The therapeutic use of antisense drugs is discussed by Stix in Sci Am. 279, p. 46, 50, 1998,
Flanagan, Cancer Metastasis Rev 17, p. 169-76, 1998, Guinot and Temsamani, Pathol Biol
25 (Paris) 46, p. 347-54, 1998, and references therein.

Modifications of oligonucleotides that enhance desired properties are generally used when
designing antisense oligonucleotides. For instance, phosphorothioate bonds are used
instead of the phosphoester bonds naturally occurring in DNA, mainly because such

30 phosphorothioate oligonucleotides are less prone to degradation by cellular enzymes. Peng
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5 may correspond to DNA sequence of the 5 wuntranslated region only. A
synthetic oligonucl eotide my be used as anti sense ol igonucl eotide. The
oligonucleotide is preferably a DNA oligonucleotide. The length of the
anti sense oligonucleotide is preferably between 9 and 150, noQ& puefgmkabl y
between 12 and 60, and nost preferably 10 between 15 and 50 nucl eoti des.
the region covered by the anti sense oligonucl eotide conprises preferably
the 3" untranslated region of the cDNA, nore preferably it conprises the
pol yadenyd: af itQdh M8 0AdesREd ieivb SRR REL 9P pBdsPRoGAESTe oﬁ’%orﬁ@kbtlde-mﬁ?ay be
mechani sm of action of antisense RNA and Phe current sate of the art of use
of 15 aneiwedsehtmoisiigi 8 méwidepeesphodisdierephosphoadthiomec batkbohe. MBtef@abkly, Rev.

62, p. 1 434, Th f t | d
i bi 11 o oAby gir Toolibrelns HaaP nat HRa e st Wanedc Swp
Bone M nefofasq gﬁ?@nucl&otﬁ&?&}e%a panl&8s chBfny SR fis@Rl lefRAS&mparable to the

ol i gonucl eot i de inhibiting the synthesis of the voltage-dependent

pot assi uraffehtanbeetvedgeite phosphbrothgoatre eligeheskeniidesd Poyg Meial.i teath dirthePNAS 95,
p. 15037-15042 1998 The use of 20 antisense oI| nucl eoti des. f or

i nhi bi t i GHEBRIGqeEAE ghAlAgsIneapgble s SuBporie THoaKCIgase H rEREY B INRINEo et al .
Oncogene 17, p. 2585-91, 1998. The therapeutic use of antisense drugs |s
di scussed by Stix in Sci Am 279, p. 46, 50, 1998, Flanagan, Cancer

Met ast asiTéleRéMe,llhe pprefefi@d 7 GntistASS  oligununddotida dofT ehs aimmentjonPdiahod  Bixad 25

(Paris) Pg . . 347-54, 1998, and references therein. Mdificat g ‘&h
ol i gonucl Bﬁﬂhﬁ%StPhﬁliosémfﬁﬂ’é@t?j@Fk@ep M‘ﬁﬁér?liegéabéﬁf ezg‘éﬁ%‘%ﬁﬁvnﬁ e dhen

desi g n%@m;aﬁggé@fa%hgw%% 7 grfo t prefira lﬁﬁﬁcﬁﬂuﬁc‘sgﬁ %é%hg&ﬂfcl@oﬁé‘é GrebONds

are used 1ns e phosp oé PiSonds’ ha ccurring 1 n DNA,
mai nl y beeallse such 30 phosphorot hi oate ol i gonucl eotides are | ess prone to
degradation by cellular enzynes. Peng 55 0 5 JUL 2005 et al. teach that
undesired in vivo side effects of phosphor ot hi oate ol i gonucl eoti des may be

reduced %ﬁﬂer cl)ér]ngcﬁlon ol d%go% t%sé[#g%mrsgrggf?gérg&c?eo?g%; ?ﬁ%%\%@ethe

Preferably, 0X r| nuc §de
ol i gonuchHgérudRotide uﬁ@eculéuﬁky o dhiddedo of Ig&sarpsu@bﬁghslﬂgSO;afoﬂan}aq;ahiaelyof

eliciting an antisense effect conparable to the
15 unsaturated aliphatic hydrocarbon chain and one or more polar or charged groups such as
carboxylic acid groups, ester groups, and alcohol groups. Alternatively, oligonucleotides
may be linked to peptide structures, which are preferably membranotropic peptides. Such
modified oligonucleotide penetrate membranes more easily, which is critical for their
function and may therefore significantly enhance their activity. Membrane permeability is
20  especially desirable for antisense drugs that are desired to reach the brain. Palmityl-linked
oligonucleotides have been described by Gerster et al. Anal Biochem. 262, p. 177-84,
1998. Geraniol-linked oligonucleotides have been described by Shoji et al., J Drug Target
5, p. 261-73, 1998. Oligonucleotides linked to peptides, e.g., membranotropic peptides, and
their preparation have been described by Soukchareun et al., Bioconjug Chem 9, p. 466-75,
25 1998. Modifications of antisense molecules or other drugs that target the molecule to

certain cells and enhance uptake of the oligonucleotide by said cells are described by

Wang, J Controlled Release 53, p. 39-48, 1998.
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5 effect observed with phosphorothi oate oligonucl eotides. Peng et al. teach
further that oligonucleotide anal ogs incapable of supporting ribonucl ease
H activity are inactive. Therefore, the preferred antisense

ol i gonucl eotide of the invention has a m xed 05 JUL 2005
phosphodi est er - phosphor ot hi oat e backbone. Mst preferably,

2' - met hoxyri bonucl eoti de 10 nodifications in about 30%to 80% nost

pref erably about 60% of the oligonucleotide are used. Further nodification
may be introduced to an antisense oligonucl eotide. For instance, the
ollgonucleotlde nmol ecul e may be linked to a group conprising optionally
partlalIy_ﬂﬁzlmﬁgaturated allphatlc hydrocarbon chain and one or nore polar

or charge C 0XY, i \ 0 cohol
o oupe: SAP1Eh DBRMCRRE SALBREAradE ol AE iy B8 WELip O RS AORNA
structur e@olewile CHint 3peifvadll %Irﬁitﬂnyl cﬂ@ﬁr@g@d\ﬂtmmseqmpé (sdes g., Slheh et armdmm ed
ol i gonucl eoti de penetrate nenbranes nore easily, is critical aﬁ)

Y.

their 5f ulﬂé’tff@ﬁﬁi §ﬁ’d Oftly2 tihér K198y &hag g PIC&aNﬁUye é%ahé’égt h&13s Shere &

Menbr ane 2 | | hat
are desir HCO lfg?é Le b?%sl% }?grﬁdaglrlﬁ%yf P @81% 5&% gogltij%ls@g?esﬁﬁﬁ vée been
descri becethy, I@Qdfléb@[m&;tSﬁﬂx Sé&al p Bi7gchem, CZﬁt%r etial., BNASSI, p. 1883, 1993).

Gerani ol -1inked ol i gonucl eot i des have been descri bed by S 01 i et al., J
Drug Target 5, p. 261-73, 1998. digonucl eotides |inked to pepti des, e.g.,

menbr anot ept.i des, and epar ati.on, have

Soukchar e‘{ﬁf%écfméiy ribagy @Sc?ﬁf%n%:g@l(% ‘%f% ?{P FEy blesi §§ed1®§t8° e Rz\?ﬁ‘ o%s of
anti sgnse, aRHAEW! 1ﬁ§r&'hngtphﬁém%ﬁ° WaSinbdidfont BROFSint &E‘clémbg‘&id'p@eféﬁblyqsﬁtai n
cell s and enhance uptake of the oligonucleotide by said cells are descri bed

by Wang,inJheConingiepd dReh dwse nbBtrarslat@redi®n, 1088preffablG ICHE J part2ddis:

Ri bozynes en .t he kno uence of a gene, ribozynmes may be
desi gned,® Oaﬁgéﬁgl%‘ glo V\/ﬂﬁmg ORS1L090R cal Iy bind and cl eave said

nMRNA sequence (see e.g., Chen et al., Ann. 5 NY Acad. Sci. 660, 271-3,
1992, Zhao and Pick, Nature 365, p. 448, 1993, Shore et al.,
A DNA encoding a ribozyme according to the invention may be introduced into cells by

15 way of DNA uptake, uptake of modified DNA (see modifications for oligonucleotides and
proteins that result in enhanced membrane permeability, as described hereinbelow), or viral

vector-mediated gene transfer as detailed hereinbelow.

20  Imntroduction of caspase-8 interacting proteins, peptides, and DNA into cells

The present invention provides caspase-8 interacting proteins, peptides derived therefrom,
antisense DNA molecules, and oligonucleotides. A therapeutic or research-associated use
of these tool necessitates their introduction into cells of a living organism. For this purpose,
it is desired to improve membrane permeability of peptides, proteins and oligonucleotides.
25 Ways to improve membrane permeability of oligonucleotides have been discussed above.
The same principle, namely, derivatization with lipophilic structures, may also be used in
creating peptides and proteins with enhanced membrane permeability. For instance, the
sequence of a known membranotropic peptide as noted above may be added to the
sequence of the peptide or protein. Further, the peptide or protein may be derivatized by

30 partly lipophilic structures such as the above-noted hydrocarbon chains, which are
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Oncogene 8, 3183, 1993, Joseph and Burke, J. Biol. Chem 268, 24515, 1993,
Shi mayama et al., Nucleic Acids Synp Ser 29, p. 177, 1993, Cantor et al.,
PNAS 90, p. 10932, 1993). Accordingly, ribozynme-encodi ng RNA sequence nay
be designed that cleave the nRNA of 10 a caspase-8 |nteract|ng£ﬁ&otein of

the invention. The point of cleavage is preferably |ocated aJUé otlg

region or in the 5 nontranslated region, nore preferably, in the 5 part

of the coding region close to the AUG translation start codon. A DNA

encodi ng sﬁbs&fn‘i’c@&)(ﬁﬁl ?t%&&‘i @h@%ota? ok Qﬁaﬂ 8y g O!FoF&Y 'IQEJo?P'H&%n'v&I g cells
DNA u e, d| DNA (s

by 15 way of ake of ‘nodi fications for
ol i gonuclpepmdeﬁidmvabden dnfsomlmdnlsy Mhadniste stilat., lermnﬁasmmh Syerdl9y apfel. Further

per neabi | as descri bed hereinbelow),, or viral. K vector:nediated gene
transfer %}( iications efi peritdes 4B |p5%em§@omﬁfl%at?c%@aﬁloafofctag ipnmnegreigies Wt i ng

pr ot ei nsg hER} drdgs Sul%;gd% NLo dgs%!ni,gde gpgggl{ gpglﬁ | N PR Wod e,

caspase-8 1 nt'eracting pr pepti erefrom antisense
mol ecul e$53 amQ9D|Zma1U£|a@®tdod&ﬁkeré\ difve dageivt i epde loesieivativeaswbakmt 8¢ use
of these tool necessitates their introduction into cells of a |IVI%§

abi | i ty

organi s ﬂel%velx hydrophabiropeptide; hondds aemlaged byt i8S ketprmsthylens dtneaise (pek
of pepti % “e LIFI gl(?)()ﬁjzﬁ t1811§ oe[% Bg'gén %@ﬁlly\ﬁxyﬁe 'f@PJtBM%RH“BQISHQ%”e

per neabi I'i c eotl ave gen Jdiscussed ab

princi pl eherﬂi@ﬂ‘?hﬂhand@memfané@bmbmtyh |'i pophilic structures, may al so be
used in creating peptides and proteins with enhanced nenbrane
permeabi lity. For instance, the sequence of a known memnbranotropic peptide

as n edabvema added to e e .of, t he n.
Furtﬁ&e e evf)aty %tbelg}anf)lp%tr@ rr%ﬁf/ pﬁgg%azﬂct};atglﬂzleeéls%ye eé’é)gpar H‘y I |1§Joph| lic
struct ur @e%eﬁt@ﬁshoﬁl%ell b fRBOMEoraet Bdnid LR AP Rale 6t the pepfie? pastein. FHisl S
JUL 2005 substituted with at |east one polar or charged group. For

exanpl e, meghanasph 1ﬁe$qdvﬁ@qu¢etéy by vipegs, ivdech hiadespbeifipaletocedrived @l swifacgni shi
et al. nodi f.i cati

andpr ot BISHEUESEPPo G liet dRF dal i BITSohe HEER! BniHo 1 dEfFftlbs Fooe 1t REESy
g{)gat S- SHolRiled’ ANOYRSindTe@piit! FOEHhst¥cand #ib@irthoflculeE AR hndPAGY miCO'
15 have been described as virus receptors for Adenovirus, see Hemmi et al., Hum Gene Ther
9, p. 2363-73, 1998, and references therein. The CD4, GPR1, GPR15, and STRL33
molecules have been identified as receptors/coreceptors for HIV, see Edinger et al.

Virology. 249, p. 367-78, 1998 and references therein.

20  Thus, conjugating peptides, proteins or oligonucleotides to molecules that are known to
bind to cell surface receptors will enhance membrane permeability of said peptides,
proteins or oligonucleotides. Examples for suitable groups for forming conjugates are
sugars, vitamins, hormones, cytokines, transferrin, asialoglycoprotein, and the like
molecules. Low et al., USP 5,108,921, describes the use of these molecules for the purpose

25  of enhancing membrane permeability of peptides, proteins and oligonucleotides, and the

preparation of said conjugates.

Low and coworkers further teach that molecules such as folate or biotin may be used to
target the conjugate to a multitude of cells in an organism, because of the abundant and

30  unspecific expression of the receptors for these molecules.
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5 353, 1991. Zacharia and coworkers al so descri be peptide or derivatives
wherein the relatively hydrophobic peptide bond is replaced by its
ket onet hyl ene i soester (COCH2). These and ot her nodifications known to the

person of skill in the art of protein and peptide chemstry eghgggg2m5
menbrane perneability. 10 Another way of enhancing nenbrane perneability is
the use receptors, such as virus receptors, on cell surfaces in order to

i nduce cel lular uptake of the peptide or protein. This nmechanismis used
frequently by viruses, which bind specifically to certain cell surface

nol ecul es. Upon binding, the cell takes the virus up into its interior. The

cel | surfHEeeabon®bLecef @llisarfacd prectid ot Enttintidg efdntbrand-permenisitignefes pdptiee,
integrin nolecules CAR and AdV 15 have been_ descri bed as virus, receptors
for Adend¥Pieinsor gigonuelspiideal Hie Inveptipnaear aisndre uspd 15 tapesting #8id Rapdige angd
referenc erern. The.. . . | vie:.been
identifi ?Zottgfsﬁ ({rg)?:lg%?ugﬁ]eg)} lc%)? EE:hgg or ggfaggrl éﬁa@&é@i&é}?ﬁg%ﬂ%&?&éﬁﬁ&&% I?SI ogy.

249, p. 36destr8d tolAB%t adider @IlSriERGRSetabRItE R 2 &4 sUiftfaSe p@@ih Ugdis oxgreseydt | des,
proteins or oligonucleotides to nolecules that are known to bind to cel

surface rmeeresberdsnthy pn thenfvalae oy eabls. Beannleare ithe fodate secepfopdht Myeid,

proteins ar oli | i-des I f i tabl gup f g
coni ugat 83195 300, UG IMUCEORS URCAGMUESE, Pl Py U

asi al ogl yeRBHREEH Bnti RASKISAE chickRemBBlgRUnbiSen, bRWRE-scific HoRbRnd ARidal,
describes the use of these nolecules for the purpose 25 of enhancing
menbr ane (BeVdg aHERH2/pew fang dpiad eborignio genadotrapid-hsta. JhnubbeonotgésVangnet t he

preparati on ai.d nj ugat Low and cowor ker urt her ach th

ol b oo o Bl s i bsedR Bt ekl aneh ol 508 Znehe e FRE Lottt e 1o
a mul titudeg obedith 1994 NeaheOHFARIATVe HRAGIRE PleabinBf @@Jﬂﬂl@ﬁhnt?%ﬂs ndfed
unspeci fic expression of the receptors for these nolecules. 58 t 5 JUL 2005
The abovebusanotrios typeswi tawer prdineionsalfeells.enhanci ng nmenbr ane perneability
of a peptide, protein or oligonucleotide of the invention may al so be used
in targeting said peptide, protein or oligonucleotide of the invention to

certain gkl ploWReS pQtide! 88 WERondcPotidPSEAMEE indehtibh may therefore, using the
15 above-described conjugation techniques, be targeted to certain cell type as desired. For
instance, if it is desired to enhance apoptosis in cells of the lymphocytic lineage, a
caspase-8 positive modulating protein or peptide of the invention may be targeted at such

cells, for instance, by using the MHC class II molecules that are expressed on these cells.

This may be achieved by coupling an antibody, or the antigen-binding site thereof, directed

20  against the constant region of said MHC class II molecule to the protein or peptide of the
invention. Further, numerous cell surface receptors for various cytokines and other cell
communication molecules have been described, and many of these molecules are expressed

with in more or less tissue- or cell-type restricted fashion. Thus, when it is desired to target

a subgroup of T cells, the CD4 T cell surface molecule may be used for producing the

25  conjugate of the invention. CD4-binding molecules are provided by the HIV virus, whose
surface antigen gp42 is capable of specifically binding to the CD4 molecule. An

~ apoptosis-enhancing caspase-8 interacting protein or peptide of the invention may be
advantageously targeted to T cells in the treatment of patient who suffer from autoimmune

reactions based upon T cells, such as lupus erythematodes patients.
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5 is desired to target cancer cells, it is preferable to use a cell surface
protein that is expressed nore abundantly on the surface of those cells.
Exanpl es are the folate receptor, the nucin antigens MJCL; MJC2, MJC3,
MUC4, MUCSAC, MJC5B, and MJC7, the glycoprotein antigens KSA, 2005
carci noenbryoni c anti gen, prostate-specific nmenbrane antigen 5H%NR+,
HER- 2/ neu, and human chorioni ¢ gonadotropi n-beta. The above-noted Wang et
to al., 1998, teaches the use of folate to target cancer cells, and Zhang
et al. Gy % Eﬁﬁﬁeﬁ?&lulﬁ'tapget%gesg' 76 1998, teaches the rel ative abundance
of each ed above in various types of cancer and

i n nor malTheghrbins T peptieotatd Antiapd bd@emves @if it Mveht@t hte tef intrbéudedvietnt i on
may therefore, using the 15 above-described conjugation techniques . be

t ar get ed CEHs By:thedisp O a|virat ygseorad hejus oferccimigy vecids domthisepurpeseiis detailebisy 1 ed
to enhan tOSLS | ks cyli [ e

posi 1 ve o dar et shaper H6oeT SubR AT 4 Wolsk AP Mol TRFIRECRE

such sceladenoviras véd1§ﬁs&ﬂ§®eerb&es@ﬁbdﬁge%h@/ MIE @ladsBlddd ImIpeasd Bg6ahanosr e
expressed on these cells. This nay be achi eved %ﬁcougl i ng. an anti baody, or

the anti g&iubi sHizhg A tle Resir ol Mol (Rigt 48, 20 936 st 9P hePedsronasit alr dgi on

of said C classqal | I l e t h r ot ei r peptid f e_ hoysention.
Furt her, %ﬁ%‘?%ﬁés%rgl :?m %‘%&@e @gg’eé}l%?gs'hﬁo% @ar |r8135§3lla5§£?<0| Eg’sp 'a%%\éé%]’her
cel | conyuglimatéRrntR Belk|re NilaYLetRe e RpRe 28! h brrb7-and 90RBEhGhrHigs ger

nol ecul es are expressed wth in nore or less tissue- or CE||_EéEe

restri ct etalf,adslninoumol Thiisp. 648819, i1 998, snd €spreedl. + bimmugat1 61apstAd§rip 98¢ T

s, the CD4 T cell surf | be . . Lng the. 25
Con dBat CCHP oo G APy b BB EL P4 BT A IRy v

virus, whosegzsurfagge antigen gpd2 is capable of specifically binding to
the CD4 nol ecul e. An apopt osi s-enhanci ng caspase-8 interacting protein or
pepti de of the invention nmay be advantageously targeted to T cells in the
treat rren&@?ffn atient who suffer fro

a

ayt oi mune reactions hased upon T
cell's, sut MEPHSCR AT VAPt Sﬁe“s‘r é‘t“‘:}l%cﬁt%f?te% &Y gen%algttsegdﬁémge‘p&e
Virrus- medirad ed figly Hhiks, §&t9Rthd8bove adenovirus, are rather unspecific in their cellular

15  tropism, it may be desirable to impart further specificity by using a cell-type or
tissue-specific promoter. Griscelli et al., Hum Gene Ther. 9, p. 1919-28, 1998 teach the use

of the ventricle-specific cardiac myosin light chain 2 promoter for heart-specific targeting

of a gene whose transfer is mediated by adenovirus.

20 Alternatively, the viral vector may be engineered to express an additional protein on its
surface, or the surface protein of the viral vector may be changed to incorporate a desired
peptide sequence. The viral vector may thus be engineered to express one or more
additional epitopes which may be used to target said viral vector. For instance, cytokine
epitopes, MHC class II-binding peptides, or epitopes derived from homing molecules may

25 be used to target the viral vector in accordance with the teaching of the invention.

Applications of the above-described tools

The caspase-8 interacting proteins of the invention are interacting specifically with
caspase-8 subunits involved in the proteolytic activity of caspase-8. Akthough not wishing

30 to be bound by theory, it is the inventors’ belief that the caspase-8 interacting proteins of
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The proteins, peptides and anti sense sequences of the invention may be
introduced into cells by the use of a viral vector. The use of vaccinia
vector for this purpose is detailed in the above-noted chapter 16 of
Current Protocols in Ml ecular Biology. The use of 5 adenovi rfid J8cZ®s has
been described e.g. by Tech et al., Blood 92, p. 4591-4601, 1998, Narum

et al., AmJ Respir Cell Ml Biol 19, p. 936-941, 1998, Pederson et al, J
Gastrointest Strg 2, p. 283-91, 1998, Guang-Lin et al., Transplant Proc 30,
P. 2923- 4pe ink2fon a&d“d'o‘%xfrﬁfr@d?l?eéleﬁq@ﬁtrﬁhrlhe Mg%gl'lﬁ?p@chwﬁ} invobhf @ashdse-B.
2437-42, 1998, Schwarzenberger et al. 161,” p. 6383-9, 1998, and
Cao et aIThe Lﬂpstraamraglent&&bpeep to&ﬂ%{kﬂr&uglﬂﬂ%casﬂzﬁbe%prmmaai whicln sfediatesf

anti sense sequences, has beepn described by Daniel et al. J Bionmed Sci.

p. 383- 9QTOlGHOO\R, TR ORf1amaIR b aPRears, WAt # eXtepsiwe Gropsialk With JRTER NSt e| ns
are genery r above
9 gl:ﬂté’of‘éﬁgsqrahe Ttl‘%n p Cll??egpiyﬂsg'%&ﬁaglbl’%‘%néq?ﬁ&? ¥y f)f"b%é?ﬁ A ESCEAR v

adenoviru are rat rop| sm it nmay be
desi r abl entavihgdaath effactbhéOmmpe(DiEﬂ))(anﬂyelbgedtmmglsasMI ds thg/piemaims located
ti ssue-specjfi Giscelli et al Hum Gene Ther 1919- 28,

t
1008 1 eadh thhEraiomai Pt CRwasht 1 EPRTaSHEL Hase Pé‘é?‘&?sa@en‘;ﬁég"}sﬁ‘gl Migiectgal n' 2
pr omot er ‘}&Em?%%ﬁ ﬁx@?éh‘t \?en{l e 'H%gam&fél fhe URE W%Qérﬁbefﬂ‘ﬁ'fh‘ércell g%d' ated .

by adenovirus Alternatively, the vVir vect or engl neere

express afocaskliFbt RAahcd Mip-60 m&mﬂthécaspaﬂef&im&ra@ﬂhgtplﬂﬁeﬁlu lof deanperoioe) i3 of

the viral vector may be changed to incorporate a desired peptide sequence.
The vi r a higencodeaseiylasherzyms. Sheprasan apyitherslone be direstly Bvolyes & chygamei onal
epi t gpes be used to target said viral vector. For instance,

cyt oa?necme&plat%ng{axcmﬁc class I1-binding peptides, or epitopes derived from
homi ng nol ecules may 25 be used to target the vi ral vector in accordance
with the teaching of the invention. Applications of the above-described

t ool s Thdheasiszsaos dfnther proteimg obrtiat divestiof wile chspaemilms several mossiblgt i ng

speC|f|caII Wi th ase- g8 .subunits i volved | tlc act|V|ty
of “caspaceoltarey, SER FoRu RGeSt € B UShabiab S5 mBRaRY M i by c
|2 8\6 gnt Or $n vik&hisa) whiRin tHRG2 CRIPBE Bre8nientin HHikiRGaa08-8 InRliAéd afoBtdiis®> JUL
15
Secondly, a caspase-8 interacting protein may increase caspase-8 activity by preventing

degradation of caspase-8, or decrease its activity by acting as an inhibitor.

Thirdly, the activity of the caspase-8 interacting protein may be modulated. This is
20  demonstrated herein by the ability of caspase-8 to cleave caspase-8 interacting proteins. It
is likely that some of these proteins are inactivated by the cleavage. However, it is also
possible that the activity of the proteins is changed, that novel activities are induced, or that

the caspase-8 interacting protein is activated by cleavage, just as the caspases themselves.

25 Consequently, the caspase-8 interacting proteins, the peptides, oligonucleotides and
antibodies of the invention are useful in modulating the activity of caspase-8.
Downmodulation of caspase-8 is desirable in situations where excessive cell death by
apoptosis  occurs. For instance, in multiple sclerosis with primary
oligodendrogliopathy, autoimmune uveoretinitis, diabetes, lupus, autoimmune

30  myocarditis I, acute liver failure regardless of etiology, HCV-mediated chronic
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the invention are "downstreant elenents in the signaling pathway involving
caspase-8. The upstream agents appear to bind through the caspase-8
prodonmai n, which nmediates protein-protein interaction domain. It appears
that an extensive cross-talk with numerous agents orchestrati nggtngL 2005
apoptotic response may be nediated by protein-protein interactions

i nvol ving death effector domain (DED) and rel ated donai ns, such as the
dormains |located in the prodomain of caspase-8. In contrast to these

pr ot ei ns,he&é’tﬁlsc%ﬁ%ﬁeggstﬂltnst elgaclypbam %E@ﬁ@' Hﬁxéaf cdicteeBQNE disvasdti on nmay
be anon e direct executioners of the cell death process. For i nst ance,

Ti p- 60, cﬁNECT:H)) Uhehrtadiprase 28d ilsertiae tolites, prhes béanssuggestedahatdestmdtion, is a
hi st one d tylase.enz The protein refore tly invol ved
> Changitha oo e S BRTAY 7 TROPLACE. SHMST MEHBtes ToMas 5% REVBIEA 3P ne. of |t he
i nvent i on Mt SCRIRASER MBS SSMRERLo H’&%ﬁh@cﬁlﬁatecc‘agf%?&g%ﬁgffy if isst! v,

nmodul ati on of caspase-8 activity. This is denonstrated here€in in an in
Vi vo assayllshetree dedtioged By ajopreeicekll idbathi nventi on i nhi bits caspase-8
medi at ed apoptosis. 15 Secondly, a caspase-8 interacting protein may

i ncrease caspase-8 activity by preventing degradation of caspase-8, or

decr ease ot AL Yh bk b @hiandSpat 1Y QLT 1o Tl dhipacd Bagi, Vi LY of

t he caspase-8 I nteracting pr be m)

denonst r & edolt@demd’ro@yest heTki |detly slirfags paGerdicih@oapiedv eploaphalfed 8
i nteracting protejns. is likely that sonme of these proteins are
i nact i vaﬂﬁﬂpwph%@l%ﬁ%é\?%‘ﬁétor Hofwyessed in Ohlg,odﬁn@recytm Bl erionaCthche

2ct b Yyl LR, BRLPITSnLSShANGSH, bRRITRRYSE 2BLiNE U SPognedRduced. or

that —the Cas pase erac I'ng pro i's ac |\/a eavage, just as

t he cas p&s»eﬁudrhmege«@isto &féseC@élEseqm&ﬁhiay bet fihiesad Ps&tBr icouslimpCdidy
proteins, the peptides, oligonucleotides and antibodies of the invention

are usef Deptids PDELAtEIN] i@gphq’ﬁ@h@lmld viiysaphesphatidigagred,gor bmowtméwn&tth@n of
caspase-8 is desiyable i tu t ons excessive C

apopt osi gqug%ur s F8P %@f%“{%’ce@‘ nhfit (iaBVe TEWEBYER i SN Ppoﬁgk‘(ﬂﬁjﬂ%//

ol i godengisgHosphiaitdityaciBrCHtHTMMARLa UBOFeBiok Mot thit safll AREVEGor $péBifiRall@Ut Oi MTUNe

30 nyocarditis |, acute liver failure regardl ess of etiology, HCV-nediated
chr on§ ¢ bigds to said phospholipid lysophosphatidic acid receptor.

Similarly, the peptides or proteins of the invention may be targeted to other cell type
involved in other diseases listed above and other diseases where an excess of
apoptotic cell death has been shown to mediate the damage in body tissue observed.
20
Also, the antisense RNA, antisense oligonucleotide, and ribozyme of the invention
may be targeted similarly to the above oligodendrocytes, or corresponding cells in
other diseases. In that case, the expression of caspase-8 interacting proteins is
inhibited, rather than the expression of caspase-8 itself. Inhibiting the expression of a
25 number of caspase-8 interacting proteins may decrease the apoptotic effect of
caspase-8. However, decreasing the expression of certain caspase-8 interacting
proteins may actually increase the effect of caspase-8, as certain caspase-8 interacting
proteins are capable of acting as a negative regulator of caspase-8 activity. The effect

of using antisense oligonucleotides and antisense RNA, and of ribozymes must
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0 5 JUL 2005 hepatitis, chronic gastritis e.g., type A gastritis, m xed
connective tissue disease, (MCTD), Crohn's disease, and ulcerative colitis,
it has been suggested that destruction of body tissue is caused by
apoptotic signals. Therefore, it nay be beneficial to patientE5silflf 205 ng
fromthese diseases to downnodul ate caspase-8 activity in those 5 cells
that are destroyed by apoptotic cell death. For instance, in the above

ol i godendropathy, it is desired to inhibit caspase-8 activity, in

ol i godendiaefpteclse firfheesed) 4.g.s inr thaabove-gasorileddna ciwepissay, phfosphuahiageuts

| ysophosphatidic acid receptor is expressed in oligodendrocytes and in
vari ous GtGOnsideredfon tHEalBents bit not in other tissues of the body.
Therefore, a peptide or protein of the invention is targeted to these
cells. This nmay be achi eved by either coupling said peptide or protein to
phosphol iOn thel otbaitapdpthetd ale ceatgintsituationdywhétt rioehagibeoddshred t¢ émuenee of an
anti body that specifically recognizes said phospholipid |ysophosphatidic
aci d P ecé&ppaie-§ asty/ity. Fhisahay be thsrcases i thesame glisgass asapotebebdye. $Bedhfical |y
15 bi nds Qi hos i bi osphati di [ cept ijularly,

t he pept |S§ gesﬁlgrlqﬁlr%o Iglﬁ%%agﬁeghﬂég‘l%r)\\%g’n@?o%hn&?&bgﬁk gfe;g gg tg{%etg?hag% cel |

type i ndigfered. Fat indthee, G Isgasase M @ligsbpakave naydodtahtiuteiesgbsagllnvner e an
excess of apoptotic cell death has been shown to nediate the damage in

body ti s8abasmsdegtpyeddn Alesbymuhd hareforscihs saspaps-8 apmiodelatieg agent of

ol i gonucl.eotide, and ribo he d.nyent i e targe s¢mlarly
to the a Svléw%'ﬁio o%‘@ﬁ@r g%%gcg?dogq' %c‘E?#lﬁegtdaﬁa%ﬁ‘&b@g% %ge%%‘egf %S‘gfgse | seases.
In that Gasedulhtey aagﬁﬁtr B ShtRehcBle EARPESANR difda8sasichng nRilQpIeisBerdst,

i nhi bited, rather than the expression of caspase-8 itself. Inhibiting the

expr essi cartapf Tael2 6lonendre prasiimed spplse a 8ritied] evladn dewgloprenephike dispasgecr ease
t he apoptotic effect of, caspase-8. wever .. decreasi ng the expression of
certain tg%ﬁé*g@-seggi ‘_r'ﬁné‘?dé‘(lﬁti“ﬁgag f&?@ﬁﬁ@gn@yt}ﬁcmﬁﬂﬂﬂp ' r@&gﬁzor?h@“f effect of
caspase- Brof KEICR dHIS AP ASKE Dk M GhaetdnAodis WRIMANR ErecRPHP! K Of acting
as a negative regulator of casSpase-8 activity. e effect of using
ant i sensearabiegepioa lof diei Ted] moeptanifitsengerehitife Tacedl ddénes; foo rygrme st

15 caspase-8 upmodulating agent of the invention, which may be a caspase-8 interacting

protein or a peptide according to the invention.

In view of the above, the present invention encompasses pharmaceutical preparations
that comprise a active substance comprising one or more of a caspase-8 interacting
20 protein, a peptide, an antibody, a ribozyme, antisense RNA, or antisense

oligonucleotide according to the invention.

The invention further encompasses a pharmaceutical composition comprising a viral
vector capable of infecting mammalian cells wherein said vector comprises an
25  operably linked promoter and a DNA sequence of the invention coding for a caspase-8
interacting protein or peptide, a ribozyme, an antisense RNA, an antisense
oligonucleotide, or an antibody according to the invention. The viral vector may
optionally comprise a coding sequence operably linked to a promoter which encodes
an peptide or protein located on the virus surface and which is capable of binding a

30  surface protein of a mammalian cell. The surface protein is preferably a protein that
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62 0 5 JUL 2005 therefore be first tested, e.g., in the above-described in
vi vo assay, before such agents are considered for treatnent. On the other
hand, there are certain situations where it nay be desired to increase
caspase-8 activity. This may be the case in the sane disease ad Boflkqg2005
above, e.g., in systemc |lupus erythematodes. However, the cell types that
are to be targeted are different. For instance, in Lupus; the T cell

popul ati on may contain autoreactive cells that are not destroyed in the

t hynus. TEhablef giteke dftitke easipaser,&ndpsrpetiidralbly rgpasgedtin eftissueher tellsgpei on
shoul d be tagrgeted to T cells. It is preferable to target the caspase-8 10
uprmodul attPFEIQEHEntcTs ¥ asie 6193@}&13{8?8“%8 the virplvesiie di seases, such as
multiple sclerosis, certain T cell clones are presuned to play a critical
role in devel opnent of the disease. The caspase-8 upnodul ati ng agent

accor di nght eadphse-§ mterattingprowin, ithanddgy, Erap@ents ar daiativésomay elio delubed toby
using one or nore antibodies specifically directed at the . variable region

of thé Tiv&E, identidperd clone piher BigledneRldhe sang class I-cq thase S1nding 101CR5RASEBng t he
15 - L at j f t j: i . Whi -8
15, aPased HRIRILh P LgaERkclor AN SR OO sl ABAIDE, BafanRase

-the aboverockire IpkidS apilicafiveihiabbvengalpassesd - pibaidnssentrhaabe edpar thtieons
that conprise a active substance conprising one or nore of a caspase-8
i nt er act MY beapedpgecsnty davebensdi systemamplaying sey-stragentpwaihesn hybridizaioge RNA,

ti | i I ti di to t i ti i ti
urther - SESseL BERiafia RS 08y ool OF S EREHT Bl ob e Wec( or
capahbe @éschipéeahd NGerEHBRIN ARd CBbdifg WTEHR) Hutadivd MEEiRiyr6RMKiRess &f 25

operably linked pronoter and a DNA sequence of the invention coding for a
caspase- 8pplivadomof nergstpngingisputherngwpriidetiorafollopied pivelordme bnPCRebrsed RNA, an

Vil veledondredtas oh iR e MoF dodcutel gtcasaenee SRS BBt Mied to
a pronot gg Wb Gh RBGALRS WA REPLLAR iAVePbATRIAY HRCREEHCODIIHE cHifabss
surface and which is capable of binding a
interacting protein to identify and clone those of related caspase-8 interacting proteins.
15
Another approach to utilizing the caspase-8 interacting protein, or its analogs, fragments or
derivatives thereof, of the invention is to use them in methods of affinity chromatography
to isollate and identify other proteins or factors to which they are capable of binding, €.g.,
other proteins or factors involved in the intracellular signaling process. In this application,
20 the caspase-8 interacting protein, its analogs, fragments or derivatives thereof, of the
present invention, may be individually attached to affinity chromatography matrices and
then brought into contact with cell extracts or isolated proteins or factors suspected of
being involved in the intracellular signaling process. Following the affinity
chromatography procedure, the other proteins or factors which bind to the caspasé-8

25 interacting protein, or its analogs, fragments or derivatives thereof of the invention, can be

eluted, isolated and characterized.

As noted above, the caspase-8 interacting protein, or its analogs, fragments or derivatives
thereof, of the invention may also be used as immunogens (antigens) to produce specific

30  antibodies thereto. These antibodies may also be used for the purposes of purification of
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30 surface protein of a mammalian cell. The surface protein is preferably a
protein that 63 0 5 JUL 2005 enables uptake of the viral vector, and is
preferably expressed in a tissue- or cell-type specific manner, so as to
enabl e targeting of the viral vector. The caspase-8 interactinggs o8eioms
its anal ogs, fragnments or derivatives may al so be used to 5 isolate,
identify and clone other proteins of the sane class, i.e., those binding to
caspase-8 or to functionally rel ated proteases or proteins, involved in

t he i ntrdkel Faspage-%i grieipsting mestese:g. nhuhins Npskiytaticosamip6Dhesdaisot ed

yeast two-hybrid system may_be used r there nmay be used.a receni.

ool opedetyBash B4Ry SYHRIaRsLEfiks sBim CLS bl en PP SR S e e
by PCR C|p96&u@ﬁlg( Wshks - ®tin@dactingl $8Rein, lod N @nMbkor GtagentsPUlFuBat iBEse t here
is 10 deScribed the identification and cloning of two putative

pr ot ei n- aytibgligse may nbs esedyfor apenpeit porposds fanidentifymge disoxistst melatad to

the kPnadetiBel fundiSSiecth feotiebsdtmeatirahEas Kiliead S Bk AR B uce

[ n_accor dasiae ek NuisdierRr B GBtuch N hANHSIdithe! VBN SRnBling Nostem

caspase-8 interacting protein to identify and clone those of related
caspase- $violitieg det dasppspatreteins or pxagpast-Bentesgopn® acteinosugh iantiodies wheld
caspase-8 interactin otein, or its analogs, fragments or derivatives
thereof,S%WeﬁﬁﬁlWHVE%Pﬁ%ﬂgF§“?EWLse themin methods of affinity
chromatography to isolate and identify other proteins or factors to which
they are capable of binding, e.g., other proteins or factors involved in
t he iiot r &cshiduld atsos bgnailtéd1ghaprthe esslatidn) idbmtiicapph iandt clamgct2atibre ofathpase- 8
interacting protein, its analqgs, .fragnents or derivatives thereof, of the
present F3Pawtd shcrapdne Beotsin@f 311@ dyenjion may bro gerymedr ysing g R Gatshr aphy

At 1| Ces Andh <hRED B OO DI OB ACLL oG Bl IncEXLd A% bedialsahgd

pr ot ei ns or s susp bel ng i"vol'ved 1'h ul ar

si gnal i ngeaet eebybridistbtedntd @ ik b& fofth hbteiny/beloW) waRLRAE Mutipr (e edipase-8t he
ot her proteins or factors which bind to the caspase-8 25 interacting
pr ot ei n, P®fein t(seeafangers et laghnt andopubsequontly i the svarines €afpass-8 tIREracHPsnt i on,

can t?? Srlolrléigsdof t.hg (1)rlv%1t1tei'\c(>jn &)@gdecsh\?arr%ﬁg S{hierz rei\edw proteins of the above and below noted
co-owned co-pending patent applications). Likewise as noted above and below, other
procedures may be employed such as affinity chromatography, DNA hybridization
procedures, etc. as are well known in the art, to isolate, identify and characterize the

caspase-8 interacting protein of the invention or to isolate, identify and characterize

20  additional proteins, factors, receptors, etc. which are capable of binding to the caspase-8

interacting proteins of the invention.

Example TA

25 Two-hybrid screen for the identification of caspase-8 interacting proteins.

A modified yeast two hybrid system described as “Yeast-three Hybrid system” (Tirode F. et
al. 1997) was used to screen for caspase-8 interacting proteins and its potential substrates.
The individual vectors, yeast strains, and libraries used were obtained from Clontech (Palo

Alto, USA), as components of the Matchmaker two-hybrid system (#PT1265-1).
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As noted above, the caspase-8 interacting protein, or its anal ogs,
fragnments or derivatives thereof, of the invention may al so be used as

i mmunogens (antigens) to produce specific 30 antibodies thergtg).JU][I"@%e
anti bodi es may al so be used for the purposes of purification of 64 a 5 JUL
2005 the caspase-8 interacting protein (e.g., human

N-acet yl - gl ucosam ne- 6- phosphate deacetylase or any of its isoforns)
either fromcell extracts or fromtransfornmed cell _I|ines Produci, ng
caspase- §ent¥r §EPRIFES FRBIBISnWersT eXnresseth sPRAgatelyr uaden dhe moatrolrgl WiésTentt hese

t P bod b ; . ot d dontifyi .
el ated POk St bR PR GRINE PR P ASEEL Hid SRTMANBRSURPHER S o
TNF syst e8tto PGBTY (Sldatech) inUedindhivib DN Andiag ab@gintdd tite yeakf G416 thk@sinng

intracellular signaling system involving the caspase-38 ﬁr otein, or a
caspase- &ammnpacidstli g, gpavense mumbgrstaceartingdeliLewghas ¢t al., MelegWananddeellulsor t ant

di agnost i¢ .t ool . | ¢, al.so bhe.not t hat. e.ispglariqn, .. .
Cdent 111 EI0PER 402 100 THUFE 2o a0 bl iR eth et ¢ ei n
of the i ny£)tva®hubmed ﬁ%o@i@ibﬁgﬂf,ﬁ%.,uﬁé Bghtenitypredent Ethwepdsitidanoaythahgsadar d
screeni ng procedures. For exanple, one of these screening procedures, the

yeast twe-3eibe i(@3¢10c eapdeningshe prosaase pefivity blethsi enzlymieoinectivgs The aautaisd

identify C se: 8 protei see Stanger et al., 1 subsequent |y
he. var 63005 827 S8R SrasPiPisteel oy S8 BRETR oSl ool M FHEDRes
various Qhiveris HRWHREIQtrEhNSe@fin hRAIRP PURIRNHeBRINAW [Reh8dda, 0P WRE Lenet.
co-pendi ng patént applications). Likew se as noted above and bel ow, ot her
pr ocedur 80,nmy4del &nisi86Y. ethes possitakityafof carittoy thdmotmetyogf alphypronmitky driving
to i sof at e,
1

ent | 1y LR O A B & RS A e SOTrDERRI G BB s eaice

i nventio o] o i.f i .t ei ns,
t actor s Brodlin bRdLIEEAEs it RETbleldl (PLe3ARE BhBhIsBel R4l LANG) RS

i nt er act thegleperieriensf thé pidteiniproteintinteractibx anecthird padnerye. hherp2d saburgen f or

the identjfication of caspase-8 interactine proteins. A npdified yegst t wo
hybrid sy8t 8h) aedp?i perresseng wtssmay ke &satag ip idiffergatt vegfory. They qaayralse pe

15  located in the same vector. In the presently described example, the modified pGBT9 vector
pGBT9-3H (see the above Tirode et al.) was used. The p20 subunit is preferably expressed

as a fusion with a nuclear localization signal.

Upon expression, in the absence of methionine, the two subunits associate with each other
20 in the yeast cell. Association of the two subunits was demonstrated by

co-immunoprecipitation and Western Blot experiments.

A B cell cDNA library cloned into the pGAD GH vector (Durfee et al., Genes Dev 7,
555-569) was a gift from Dr. S. Elledge. The vector contains the Gal4 activation domain
25 (amino acids 768-881). This GAL4 activation domain is sufficient when fused to the GAL4
DNA-binding domain to induce substantial transcriptional activity of the GAL4 gene, see

Ma and Ptashne, Cell, 48, 847-853 (1987).
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al . 1997) was used to screen for caspase-8 interacting proteins and its
potential substrates. The individual vectors, yeast strains, and libraries
used were obtained fromdCdontech (Palo Alto, USA), as conpone$t§ Jg[ oM
Mat chmaker two-hybrid system (#PT1265-1). 30 65 0 5 JUL 2005 he "t wo
caspase-8 subunits were expressed separately under the control of different
pronoters. The short pl O subunit (Serine 375 to Aspartic acid 479) was
cloned into the vector p@GT9 (Clontech) in-frane with the DNA bi ndi ng
domai n ofThe HeAl emstreada batiyationedite (UAdrsuboGhaasadesdrited 7hy Keegaonetealn (hA86).s

according to.Laughon et al., Ml ecular and Cel |l ul ar_5 Bjoloqgy, 4, 260-267,
To5a)y . TRERGngreoartin dhe SpsseR RNl PPy Bt (BEZRERaR f etk Al 3R
was mut atQe:th (PRS it tHeYe G Qtraih HF7c, dthen&y BbRIMBnREESent in that position
was changed to a’'serine (C360S), rendering the protease activity of ‘the

enzynme inactive. The nutated C360S p20 subunit was expressed as unfused
protein uynder control of the t25 pronoter which_is pqgsitively regyl ated
in medi uf F‘&Bl{ﬁﬂg Hﬁ?%iV@ﬁitF@S%%aﬁ e mvecséﬁpa@fﬁe@m%l@néd@?ﬁ%dwg - 14,
1985). T Qﬁek] Ll nQl acth i : i Vi-Rg

expr essi ggngg t g&%)dfﬁ)yes}%%t?%?{t% bgfrg‘gﬁulgﬁe }leéh{)%le& E:hc}ltrllﬁ(;gshte %Sgltq?éooﬁ{no rOl][r}i\e/\eltcﬁi oni ne
‘in the yeast poedols, gegwidkingeayptophan@klescing, methdnbleg tyrosifel )Hamsasetinx mas
protein subunjts_as bait, and (2) control the dependence of the

pr ot ei n- pPEg|lnaddedat 88me&n on the third partner, i.e., the p20 subunit.
The pl O and p20 expressing units may be located in different vectors. They
may al so be 15 |ocated in the sanme vector. In the presently described
exanpd e, At beltur®dif f Jatl triafdBdnanec vak th@GBIrthed Hrapsfoemed avigth e BTeelbdidray al . )
was used. The p20 subunit is preferably expressed as a fusion with a

nucl ear fadEningaerion oilgwed by Bisingconphe saboys meadim deckingskisedng £selgstipm oni ne,
the two %%gﬁldni ts associate with each other 20 in the yeast cell.

Associ at1 oh 8113' the two subunits was denonstrated by co-imunoprecipitation
and Western Blot experiments. A B cell cDNA library cloned into the pGAD GH
vector (Durfee et al., Genes Dev 7, 555-569) was a gift fromDr. S

El | edge. Omtenallgc ther sedestipni medivrh evaBadupplementestt with Hemmiofriazole, which is an

15 inhibitor of the enzyme histamine synthetase. The addition of the inhibitor serves to control
leaking from the promoter driving the his gene in yeast cells that do not contain caspase-8
interacting proteins. In some cases, weak, non-specific interaction may lead to spurious
transcription from the Gal4-UAG-his promoter, leading to yeast clones that grow in
selection medium.

20
Transformants growing in selection medium were selected and the DNA plasmids therein
extracted. The DNA was then transformed into HB101 bacteria that allow for selection in

medium lacking Leucine.

25  After growing the bacteria and extracting and purifying plasmid DNA therefrom, the
plasmid DNA was then transformed into SFY526 yeast cells. The lacZ activity of SFY526
transformants was then tested by plating on selection medium including histidine and
containing Xgal. The yeast colonies were then lifted using a Whatman 3MM No. 50 filter
paper (for a description of colony lifting, see the above Sambrook et al.), then placed for

30  about 20 sec on aluminum foil, transferred for about 25 sec to liquid nitrogen in order to
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25 (am no acids 768-881). This GAL4 activation domain is sufficient when
fused to the GAL4 DNA- bi ndi ng donain to i nduce substantial transcriptional
activity of the GAL4 gene, see M and Ptashne, Cell, 48, 847-853 (1987)..
66 0 5 JUL 2005 The GAL upstream activation site (UAS. sub. G, 0&s Jues#isi bed
by Keegan et al. (1986), supra is present in the upstreamregion of a
reporter gene (lacZ) and of a gene allowng selection (Hs) in the yeast
strain HF7c, obtained from Contech. 5 A culture of HF7c was transforned by
t he abovéeersthayeas8 cebntapased forpbasit dsinamdooinr tampératnaid oydeast thael the
selected by growth in selection nmediumas described in C ontech, yeast

pr ot ocol ¥¢as§ Clls, plagedimg Refry shpemde W hp@rasmnMMdon lo Alteepansy au¢th &vas
Do L7 . I .
tr anat or REVLEN R 0%, REPRHAPAa R oo WOMEL R Pl Clofhech

cont ai ni p@toces! the,abbwd $onwrdolbst 4b at thegbeve CilreenaPantecoteiai MolebalekBiodogy)

hi stidine (selection nediun). tionally, the selection nmediumwas

suppl Enefrening Pigabandbeiermer piicthanql il be apreaggce eEblug gpler ipthe splanigs ignzy me
hi st ami ot Th & ; = R bi

eaking T SREHE: 87 Srivefetpboh it Chitis EBlh Ol AEEE i BUF BV o,

contai n glaspaRe i thit Bisey acthiMmified @ demifit, pRBaKIASAIn Beak. t8hospeci fic
interaction may lead to spurious transcription fromthe Gal 4- UAG his

pr onot erand mastipigferablyywikin mimasd ohathoyr dvierrptively) beiegalactepidpsgractivly
Trsformants grqw ng.i n.sekect.ion. ium were sel ected and. th DI\(!ﬁ\]p sm ds
therein W%%(tqg%fg}t% ’ bazh%un\ﬁl% 3 Pﬂ??gal{ F%{H@fl&gn@&gﬁum’ o HBIYE gc er {é)at hat
al | oyy f odenfrfhi@ionOshd MeasiBAY thabrkded of B Ghdium %ﬁnﬁfatsﬁéct%%\ﬂoﬁﬁtér.he _
bacteria and extracting and purifying plasmd DNA therefrom the plasmd
DNA was then transforned into SFY526 yeast cells. The lacZ activity of

SFY526 ransf or t Was t.hen tested by. plati on se]ectio i

i nel udi f oﬂfss?lip gﬁﬁg @ﬁ%tl ied in the above screervung proceggre were then testeg fgﬁger%
interaction with other proteins. This was done by transforming clones to be tested together
with a non-relevant protein expressed as a fusion with a DNA activation domain in the

15 pGAD GH vector.

Double transformants that are able to grow in medium lacking histidine or show lacZ

activity indicated that the library clone bound unspecifically.

20 As non-relevant proteins, proteins known to be “sticky”, i.e., to interact non-specifically
with other proteins, were used, as well as other unrelated proteins. For instance, proteins
were tested for binding to Lamin, RIP, RAIDD, TRAF2, and MORTI. In general,

Lamin-binding proteins were discarded.

25 The above three-hybrid test was also carried out with the caspase-8 subunit p10 fused to
the lexA DNA binding domain. A preferred vector is the pLexA vector available from
Clontech. When using lexA as a DNA binding domain, the yeast 140 strain or equivalent

should be used .
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contai ning Xgal. The yeast colonies were then [ifted using a Whatman 3MV
No. 50 filter paper (for a description of colony lifting, see the above
Sanbrook et al.), then placed for 30 about 20 sec on alum numfoil,
transferred for about 25 sec to liquid nitrogen in order to §% Quf_szgﬁgL
2005 freeze the yeast cells, exposed for about 1 mn. to roomtenperature
in order to thaw the yeast cells, placed in a petri dish on a Watnann 3VM
No. 1 filter paper which was previously soaked in Z buffer
(bet a- gal@gpasizdaseactifa pidans Refkfi@dntific@eh feAboveARBERE ScraRhidk @Stha aridhe
above Sanbrook et al., or the above Current Protocols in Mlecular Biology)
5 cont ai rfunﬁlg:r)ﬂgalvz@nuslm&tnavweraoém -gittohaerkge Fiseyseqndeugneh trenssiictionessexsl or i n
t he col oni n i ndi.cati on of active beta-gal act osi dase. Caspase-8
interact?ﬁgsﬁpgﬁelhgwﬁ 941y develop blue color in this assay wthin
m nutes to overnight, preferably within 5 mn. to 3 hours, and nost
preferably within 5 mn. and one hour. Alternatively, beta gal act osi dase
activisty ExaampleglBinti fied, by liquid culture in Xgal - cont ai ni ng nedi um
removing the cells by 10 cent |fuoat|on and e aqsorbanc of
the nmedi énnedibied jbait for, fwe Jhvhp d HMHA8E e lequs ‘BHL#1+§§J¥Q—§he
above scr,et%mcnig nrwgeelgure wer e then tested further for interaction with
ot her proterns. 1 s was done by transform ng clones to be tested together
with a n@nmodlfedmkpqmedt edinwax usak seflirter acrkers farncaspdsh-8ainiNAtiag tpro@inson
GH vector. Double transformants that are eto

domain in the b
T ow 1 N G PR RE BT O SO PR D0 CORIS P Titch Bioed TR ¢ he
15036 SO0 OHPACHASREShALBFLLY o2 A9l e PUARE R OkE) B pREhel

known t o nt erdct no -specifica

pr ot ei ns whigreould eskemdle thekdnfasnaioher thencahvatagadel mteeirdstﬁnmdﬁo wab psti@rde,
proteins vvere tested for binding to Laurin, R P, RAIDD, TRAF2, and MORTI.

| n gener ahd theismall subimid ﬁ@%@&fr@mﬁgrlmﬁ adsadmgagaspericrstd 4o ves fused

t hree-h i rr| h ) t fused
to t hey g%bwgma OITB.I g pregf1 er % 8d h\?ggtaﬁ SBt%m ﬁ'aé%ll_ﬁgﬁ dvfg(%:
avai | abl ﬂqefmrﬂéfmlﬁsafﬂ@@ [hrgeWiﬂ)Onilﬂsl (8t@irtn@Xora SertnelDNA Bidnehiding ad&ﬁi&drﬂc actlhe

yeast L40 strain or equival ent
15 374) by a 16 amino-acid Glycine-Serine-linker (GGGGSGGGGSGGGGSG). The two

subunits of the active caspase are thus derived from the spontaneous folding of one

molecule. The cysteine of the active site in subunit 1 was mutated to serine (sub 1 C360S).
Overexpression of this single chain caspase-8 was shown to be functionally similar to
overexpression of the wild type caspase-8 as determined by its ability to induce apoptosis
20 in HEK 293-T cells when overexpressed from the pcDNAHis vector like caspase-8. The
activity of single chain caspase-8 can be blocked by coexpression of p35, which is a

caspase inhibitor.

The two-hybrid screen was carried out as describe further above, except that the single

25  chain caspase-8 as described above expressed from the pGBT9 vector (Clontech).

Example 2:

Identification of caspase-8 interacting proteins

Using the modified two hybrid screen described in Example IA, several clones encoding

30 specific caspase-8 binding proteins were identified. Specificity of binding of the clones
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should be used . 68 0 5 JUL 2005 Caspase-8 interacting proteins were
identified in the above-descri bed screening nethod and further anal yzed
using in-vivo and in-vitro cl eavage assays and signal transduction assays
as described further below. 5 Exanple IB: A nodified bait for @Qnﬁygﬁéd
screening for the identification of caspase-8 interacting proteins
nodi fi ed caspase-8 bait was used to further screen for caspase-8
interacting proteins wth the yeast two-hybrid system (Fi el ds and Song,

1989) . CAgRBErAURR: BXRIBHACOTh 1! DRIOAL RS O cBRT Dl EhonRCh) s

a singl arn proteéin. eate a bait tern

resenbl e deteete@0mhorsaRticdncIN At tlenadCiveceisoRdasel sédvenpdogiairetien nuesotidenoved
and the small subunit 2 (starting fromserine 375 and ending at aspartic
aci d 479)cqugaed eosenired to those fouptan theaCenbank aydaseikadheremmlele¥t er mi nus of the
smal | subunit was separated from the N-term nus of the large subunit 1
(starting fromserine 217 and ending at aspartic acid 15 374) by a 16

am nosacigkafdpier.ne- Serine-1inker (GEGEGSGEEGESGEEESG). The two  subunits of
the active caspase are thus derived fromthe spontaneous folding of one
nol ecul e.ClqrteeLIF:)ym &und tofonthia apariiale DA sequeneruidertical to araloragids o8-8

Shownt 6 Shat it bt IR BFE G ligh i Padine 8 F rdrf PR ffadanes
caspase- gspénsdl@idht IBREY ¥ind Eosth@%ialﬂrﬁaYac&iQatieﬂlgtthgrrl@R@ﬁS)Séléné’rﬁ (For bW 293- T

cell's when overexpressed fromthe pcDNAH s ve _like caspase-8. The
acti vi tysef IS¢ iiY, el VB Hatclabpaweeslycheenbshobindeo Kedinglved éx phe segubtionfof p35,

R T T RO R e S
descri begd, _Qé%‘-’?gf@ﬁg'ij?étsﬁq 9b&O M hdi&u é@?&% HAGhOL1ehfaoPBE 86 ) md*@BPh ole:

| dentification aspase-8 1 nteractrng proteins
in regulating the apoptotic response itself.

Example 2.2
15 Clone L7 was found to encode a partial cDNA which almost completely matches the C

terminal part of an EST clone found in the Genbank to which no function was attributed
(accession number AA608733).

Example 2.3
20 Clone L20 was found to be identical to amino acids 104-420 of NEFA (accession number

462693). NEFA is a novel protein that contains a basic amino acid putative DNA binding
domain with a potential nuclear targeting signal, two helix-loop-helix (HLH) motif regions,
concurrently EF-hand motifs, an acidic amino acid rich region between the EF-hands, and a
leucine zipper motif (Barnikol-Watanabe et al. 1994). NEFA was also found to be a
25  calcium binding protein, and was found to be localized both within the cytoplasm, and on
the cell surface and can be also detected in the culture medium. NEFA belongs to the
nucleobindin subfamily. The biological role of NEFA however has not yet been clarified.

Clone L20 is cleaved by caspase 8 both in-vitro and in-vivo.
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Using the nodified two hybrid screen described in Exanple | A several

cl ones encoding 30 specific caspase-8 binding proteins were identified.
Specificity of binding of the clones 69 0 5 JUL 2005 was confirnmed in the
two hybrid test in yeast, while no binding to control proteggg ﬁﬁé
detected. The selected cDNA clones were isolated and sequen 20

nucl eoti de sequence conpared to those found in the Genbank as descri bed
her ei nbel ow. 5 Exanple 2.1 Cone L1 was found to contain a partial cDNA
sequenceFBxdapld Zal to amino acids 690-750 of Stat 1. Stat 1 was identified
as transcription factor that binds to the Interferon-stinulated response

el enent (IR Zatvs foend Wengedarnparbali b A avhidrplensleomplesyly paithen e hppgp
review Q¢ él{)]gé ?ou%%l" ll%%%a‘tab?g ak C%CSQI%% ﬁﬁﬁl?e?tl}lfl& n 88‘”1150'sb8 d\;g¥0| ved
in the regulation 0 T o oS Ve caspase level's (Kul ner et ar. 997)

and to servigods @BpdsB-8vist hownysdn @t \trb Prote B SPAFEBRlKI NGt seithalzed 998) .
It was S%Jsggested t%aﬁ the cleavage of Stat | may play a role in regulating
t he apopt ot iabeled pprisisewas sr@ubatedagcarﬁﬂ-éo zip. ¥6pwitease buffendns theoprigeened %ncode

a partia whi ch_al nost l.etel y . matches the C termn FHinef an
2T el on& gty ProdierEc B abah PR A R T Re b i s P yppagiof
(accessi gi METRALItAARDS A3hlizddX BTG rAdi SerdphyCoP HhobpHRim@sng. oTd ptQedse
identical to am no acids 104-420 of NEF%g(géggsgﬁo%ﬁ%unberg 462893). NEFA
i s a novadtivily soedbetbharked bnthaispscific barshspasgrinhibitat -/ A tfhorarectipiketonhidi ng
domain with a potential nuclear targeting signal, two helix-|oop-helix
(HLH) notif regions, concurrently EF-hand notifs, an acidic amno acid

ri ch,degtgﬁnpgtﬂ\@en the EF-hands, and a |eucine zipper notif
(Bar ni kof™- e et al. 1994). NEFA was also found to be a 25 cal cium

bi ndi ng Gt disnwasafuindds ehadad ¢RNAddémical fozibe Thpithpreicimiascessionoyndisk asm
o S Rl i B B S BT
however Pas,aRhio¥GhteRRERs Ptkih| (Gfhine et al., Virology 216, 357-366, 1996) and was
later shown to have histone acetyltransferase activity (Yamamoto and Horikoshi, 1997).
15 Beyond its ability to enhance Tat mediated activation of the HIV promoter, the biological

role of Tip60 remains to be defined.

In the 2-hybrid test in yeast, clone L5 was found to bind the caspase-8 subunit 2 alone, as
well as the p10-p20 complex. Clone L5 was cleaved in-vitro by caspase-8 in the in-vitro
20  protease assay described in Example 2.4. Tip60 was also cleaved in a caspase-dependent
manner upon co-overexpression together with the p55 TNF-receptor in HeLa and HEK
293-T cells. It was also cleaved in HeLa cells upon TNF treatment even in the absence of
protein synthesis inhibitors. Briefly, the protein was cloned into the pcDNAHis vector
(Invitrogen) and expressed in HEK 293-T or Hela cells together with an apoptosis
25  inducing protein (e.g., pSSTNF-R or caspase-8). Twenty hours after transfection cells were
harvested and full cell lysates of 0.5-1x10° cells were applied to SDS-PAGE and
subsequent Western Blot with anti poly-His antibodies (Sigma). Results were visualised by
ECL. Several cDNA clones encoding inserts matching the Tip60 protein were isolated. All
the clones including the “wild-type full length” clone of Tip60 were found to lack a

30 segment extending from amino acid 94 (Proline) to 145 (Threonine). This section of the
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Clone L20 is cleaved by caspase 8 both in-vitro and in-vivo. 30 70 0 5 JUL
2005 Exanple 2.4: Cone L12 was found to encode a partial cDNA which

al nost conpletely matches a human EST clone found in the database
(accessi on number M62097). Clone L12 is cleaved in-vitro byldadpusiig as
shown by an in-vitro protease assay. Briefly, in-vitro synthesized 5 35S

| abel ed protein was incubated for 30-60 mn. in protease buffer in the
presence of bacterially produced caspase-8. Proteins and their fragnents
wer e sepa@Faieiads vot penof HEGEetyegeiactive site end ismoheansidgtedigaentialfopihe function

aut or adi aph hoi The eas clivi Q ocked
by the ng Pf%t hAg %8%%??%@%18?6 rﬁa%ﬁ\% f%%j&%ﬁﬁ?%%ﬂ?élﬁﬁﬂg)og a%g 2@éarrpl e
2.5 d onevekéremgecfwmnrrfe r8HGRA %3 f&NAo ibd @BhdIEARbIEO the Ti p60 protein
(accession nunber °3024755). Tip60 (Tat interacting protein 60 kDa) was
first described as a cellular H V-Tat transactivator interacting protein
(Kamne et al.,. Virology 216, 357-366, 1996) and was |ater shown to have
hi st one Eé@ﬂﬁmgnsferase activity (Yamanoto and Hori koshi, 1997). 15
Beyond i t chppot er,
t he bi ol gg?lgegll\d% b §@0 h@g&%ogﬁhﬁglﬁmgé%ﬁ %{ﬁ%ﬂ]% dr?h%ﬁlég %{H{ﬁ?{brl d test

i n yeast humho ESTchnomefsurﬁch'tHe Genbarnkd(atdessiomapabe- 18038 nint th2 2ahybnid, teshs

well as the pl O p20 conplex. Cone L5 was ¢l eaved in-vitro by caspase-8 in
the i n-vityeat 8@%%%60%@3}3 infelbe CpIpaY- %ﬁwaﬂpwez 4. Tip60 was al so
cl eaved in a caspase-dependent manner upon co-overexpression together with
the p55 TNF-receptor in HeLa and HEK 293-T cells. It was al so cleaved in
HeLaicel EzsampieB8 TNF treatnent even in the absence of protein synthesis
inhibitors. Bri efly, the protein was cloned into the pcDNAHi s vect or

(1 nvi t r okpelptionof caspase-8dnteraclinggrotans T or HelLa cel |s together with an

SPODt 0% B8 ORI PLALS Dl ST Al AR ol P81 Lo

cel | s wegmcidieptdspabe1so bpgPHYotei@Ndere identified. The selected cDNA clones were

isolated and sequenced and the nucleotide sequence compared to those found in the

15 Genbank as described hereinbelow.

A B-cell library (Durfee T et al., 1993) and a Jurkat T-cell library were screened. Table 2

depicts the initial characterization of the fist group of clones.
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subsequent Western Blot with anti poly-H s antibodies (Signm). Results were
visualised by ECL. Several cDNA clones encoding inserts matching the Tip60
protein were isolated. AlIl the clones including the "wild-type ful

| engt h" cl one of Tip60 were found to | ack a 30 segnent extendmgg Ugg@&gnlno
acid 94 (Proline) to 145 (Threonine). This section of the § 005
protein is not part of the acetylase active site and is not considered
essential for the function of the protein. A nmutant of Tip-60 wherein
aspartic Iable® resi dues at position 200 and 203 were replaced by Al anine
resi dues was found to be noncl eavable. 5 Exanple 2.6 Cl one M6 was found to
encode a partial cDNA which al nost conpletely natched a hunan EST cl one

found i rﬁm—%'rrb—a-rrb SSTD unber—Ci8637 u 1 brid—testy in
Cc
yeast, ¢l SHECRRE way ﬁﬁﬁo% BRI e {4 %se 8| 8l Efi”@thz geard. 10
Exanpl e |3 | sol ati on| gf caspase-§ interag Spg)pro eins Using the two jhybrid
screen described in Exanple |B several addition cl ones epcoding pecific
caspaseq{&Brindi ng prT&l‘EFé ns wer e (iAdérelisf ijed. The séileldfed cPMAvel ones| wer e
|solate¢ and sequenced and the rjucl eoti de sequenge conparef;tg,t hoseg found
in the H5-Genbank jas describedlhereinbel ow cell library (Durfge T et
al ., 199593 and a Jurisleobindgmel | ([imreely \ére screb#®8. Tabl E2v/depi dt s t he
initial characterlqation of the fist group of clopnes. 72 DO Avidl 20d5
Table 2 Hretsr—p horel-ggo——seursce lacZihsert—length—cleaved to
( SFY) ‘§$ ral NEFAPﬁﬁE&gélls + BBEPRIOO T vi val S0OR vitro| ¥V
B8.1 EST00156 +++ 1500 in vivo/
invitro
B 1l Phosphoethanolamine cytidylyl +++ invitro
transferase
B17.1 H23509 infant ++ 1200
brain
B 13.1 Ribonucleosid EBV +++ 700 in vitro
diphosphate
reductase
B22 Cyclophilin A + 700
B27 gbAA936350 + 2700 in vivo/
in vitro
B37.1 EBV EBV ++++ 1400
12 AAT46639 human 4+ 600 in vitro/
in vivo
140 KIAA0419 male brain | ++ 2300 invitro

in vivo: 293-T and/or HeLa cells
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B33 Nucl eobindin for-cells + 2000 in vivo/ 1 in vitro B4.2 Kl AA0615 nal e
brain +++ 3000 in vitro B8.1 EST00156 +++ 1500 in viva/l 1in vitro B
Phosphoet hanol am ne cytidylyl +++ in vitro transferase B17.1 H23509 infant
++ 1200 brain B 13.1 Ri bonucleosid EBV +++ 700 in vitro dip@ﬁfgﬂﬁtg
reductase B22 Cyclophilin A + 700 B27 ghAA936350 + 2700 in vi M tro
B37.1 EBV EBV ++++ 1400 J2 AA746639 human ++++ 600 in vitro/ 1in vivo
KI AA0419 male brain ++ 2300 in vitro in vivo: 293-T and/or HelLa cells

5 JUL 2069 pifg)] PR &§ &Jdu% QPE%&WNEEA%@ e‘?laa{stcﬁor%fB@'E%r@ﬁlsw&at@@“&thone

B3.1 were also I SO ated

h"the yeast-two-hybrid nethod described in

Exanpl e iheAyeastEwarybed 3nethddl desaited iBZ&x{rapledsasi on nunber 3327044), B17
(accessi on nunber H23509), B27 (accession nunber AA936350) and J40
(accessi on nunber 2887413) encoding cDNA inserts honol ogous to the

terninalﬁggmdg3ﬁhe respecti ve ESTs

5

Clones B4 (accession number 3327044), B17 (accession number H23509), B27 (accession
number AA936350) and J40 (accession number 2887413) encoding cDNA inserts

homologous to the terminal end of the respective ESTs.

Example 3.2
Clone B1l1 encoding a cDNA insert homologous to the C-terminal end of

CTP-Phosphoenolamine cytidylyltransferase (ET, accession number D84307). ET is an
enzyme involved in metabolism of phospholipids and it catalyses the conversion of
phosphoethanolamine into CDP-ethanolamine (Nakashima et al. 1997). Clone B11 was
cleaved in-vitro by caspase-8 as demonstrated in the assay described in the

above-mentioned Example 2.4.

Example 3.3
Clones B13 and B37 encoding a cDNA insert homologous to the C-terminal end of a clone

which encodes a part of the EBV genome (accession number V01555).

Example 3.4
Clone B22  encoding’ a ¢cDNA insert homologous to the C-terminal end of T-cell

Cyclophilin (accession number Y00052). T-cell Cyclophilin was identified as an
intracellular receptor for cyclosporin A and FK506 and to possess intrinsic peptidylprolyl

cis-trans-isomerase activity (Haendler B. et al., 1987).

Example 3.5
Clone B33 encoding a ¢cDNA insert homologous to C-terminus Nucleobindin (accession

number 2506255). Nucleobindin is a secreted protein with DNA and Ca2+ binding
property, which is very similar to the NEFA protein described in Example 3.3.

74
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Exanple 3.2 10 C one Bl11l encoding a cDNA insert honol ogous to the
C-term nal end of CTP-Phosphoenol am ne cytidylyltransferase (ET, accession
nunber D84307). ET is an enzyne involved in netabolism of phospholipids
and it catal yses the conversion of phosphoethanolamne intoQ 5 JUL 2005

CDP- et hanol am ne (Nakashima et al. 1997). Cone Bl1l was cleaved in-vitro
by caspase-8 as denonstrated in the assay described in the 15

above: et AR PPhfxfar; (AT S 3 h G use o B and B 0sadinmy oo

. C
i nsert honol ogous i nal a ¢l one ch encodes a part of

the EBV gesdudBor ACARSEdsOT aioiRRiund/ bt 2dke spllerfoctispMeurd K cChON®IBR Zl@rcodi ng
a cDNA insert honologous to the C-termnal end of T-cell Cyclophilin

(accessi &¥3nwebetlex@dobyp) caspaseed |body chophe | 4nd viesivo dentdemcagtraied af the

intracel lular receptor for cl 9s in and FK506 and to possess intrinsic
pept i dyl aﬁwweﬂwé@m -Wg?‘%?é%déétivity (Haendl er B. et al., 1987).

Exanpke 3.5 Clone B33 encoding a cDNA insert honol ogous to C-term nus

Nucl eobi ndi n (accessi on nunber 2506255). Nucl eobindin is a secreted

prot ei n \EixampbAR®6and Ca2+ binding 30 property, which is very sinmlar to
the NEFA protein described i anple..3.3. 74 0.5 JUL 2005.. Nucl| eobi ndin
was ori GG § HEEER Hettocrs b8 B 0E P PP R ARR A NP U ARE! body
product i en,ing Q@atﬁbﬂggﬁp@(ﬁe FULOLIPRUIET bPhirrBON 3& cB BI@aNsteml dsSwdlMginaells. et
al., 1992). done 3 was cleaved by caspase-8 both'in-vitro and in-vivo
as denondhe abydeptivetdneodedtipv@lone il isotlenyed $isaiye tnf cabpani @sl i2-wvoaindIBK5. 5

Example 3.6 :
rn:I)O %93-"1" and HeLa cells upon co-expression with p55TNF-R or caspase-8 in the

above-mentioned assays of Examples 2.4 and 2.5.
The nucleotide and deduced amino acid sequence of clone J2 are provided in Figure 2.

15 Comparison and alignment of the 5' extension of clone J2 by PCR to the sequences
published in the database revealed homology of clone J2 to a human EST (accession
number AA460869), corresponding to a putative human
N-Acetylglucosamine-6-Phosphate Deacetylase as well as to an additional clone (L48741),
and allowed the composition of the putative full length  human

20  N-Acetylglucosamine-6-Phosphate Deacetylase, provided in figure 3.

Example 4

Functional characterization of Clone J2

The initial functional characterization of clone J2 revealed that it has an inhibitory activity
25 on caspase-8 and human p55TNF-R induced apoptosis in HEK 293-T and HelLa cells.
Expression of J2 suppressed/delayed apoptosis of the HEK 293-T cells cotransfected with
the p55 TNF receptor, or of the HeLa cells treated with TNF and cycloheximide to 25-50%
as illustrated in figure 3. The quantification of apoptotic cell death was performed by
determination of the portion of beta-galactosidase-expressing cells exhibiting apoptotic

30  morphology 20 hrs after transfection of the indicated constructs. Data are expressed as the
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Clone J2 contains an insert of 600bp encoding a partial protein sequence
which gives rise to a -20 kDa pol ypepti de when expressed in vitro in a
cell free systemas well as in cells. The pol ypepti de encoded by C one J2
is cleaved in-vitro by caspase-8 and in-vivo in HEK 10 293- T tahd/Ukelis5 cel | s
upon co-expression with p55TNF-R or caspase-8 in the above-nentioned
assays of Exanples 2.4 and 2.5. The nucl eotide and deduced am no acid

sequence of clone J2 are provided in Figure 2. 15 Conparison and al i gnnent
of the 5'Me3nReresninge 6f blup 6plts exhibyingipesiQd appRiosd atie Haeon qf iy 1o BYMPE t he
dat abase a h of~Cl an a T _(ac j er
Ar160550)° T VIS SR GRS s RS Brt BT A TR iy arb AR cBR: prBED
N- Acet yl glasa@s@sd erafkePhabmiahal hiemestybasonfsaMaictosagpyt 0 an addi ti onal
clone (L48741), and allowed the conposition of the putative full length
human 20 N-Acetyl gl ucosam ne- 6- Phosphat e Deacetyl ase, provided in figure
3. Ex rrplﬁ 4 Flu ctional characterization of Clone J2 The initial functional
characte of clone J2 revealed that it has an inhibitory activity
25 on caspase-8 and human p55TNF-R i nduced apoptosis in HEK 293-T and Hela
cell's. BExBRESIISASRIE-FANCIHINZIUBEIME| ayed apoptosis of the HEK 293-T

the p55 TNF receptor, or of the HelLa cells

cel I's cotransfected with : :
treated W thynPRFplasehta BN ditirary dexpressab fR00stha PACGT eetar davailablei fome 3.

Th tificati ti | ] h f d b t i,nat i
of the porpr GB, Btia BERA CraS rfmea B e L HyPEL PSRk A MR ot
30 nor phehRo¥eséfhddr f @%('5511% let 1 BNBRE! RMgOThi§ RErebM) Cib&dus0B&IeF41CEISnesDat @

are expressed as the 5 JUL 2005 nmean percentage of blue cells
exhi bt i mgcsiignspeoificapspisoSitindisg ardteine viernidetifidde GlatealP16uRbEP430P76| ue

cells co ed out 500 cel].s, per sanple). Alternatively, green
fl uoresclebﬁ%aﬁ‘?g?giw relgbgger ‘&Jdedds a marker and detected by fluorescent
confocal mcroscopy. 5 Exanple 5 Cl oning of caspase-8 interacting proteins

Sequencing of the cDNA inserts of cDNA clones P43, P16 and P74 indicated they share
some homologous sequences. Clone P74 had the longest cDNA insert, of about 3000 bp,
15  and appeared to encode a protein with a deduced open reading frame of 574 amino acids
and with an expected molecular weight of about 68-70 kDa. The sequences of the three
abovementioned cDNA inserts were compared to sequences found in public databases.
The cDNA inserts of clones P43, P16 and P74 were found to have some homology to the
sequence of two EST clones found in the Genbank (W04418 and N64095). The sequence
20  of all three cDNA inserts appeared to constitute the 3’ ends of different splice isoforms of
the same protein. Alignment of the sequences of the three ¢cDNA inserts confirmed the
open reading frame of 574 amino acids within the sequence of P74 (shown in figure 5). A
similar sequence was also found within a genomic clone identified in another public
database (RPCI5-1057120; Roswell Park Cancer Institute Human PAC library) which
25 localizes to human chromosome 12q31. The open reading frame deduced from the
sequence of this PAC clone was 1428 amino acids (shown in figure 6) and comprises the
above open reading frame having 574 amino acids. Figure 7 shows an alignment of the

sequence of the open reading frame of the deduced amino acid sequence of the cDNA
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A human placenta cDNA |ibrary expressed fromthe pACT2 vector (avail able
from dontech, Palo Alto, USA) was screened by the two hybrid screening
nmet hod using the bait described in Exanple 1B above. Using this screening
procedure several clones to encoding specific caspase-8 bindi 5prlﬂt %ﬂgs
were identified. Cones P16, P27, P43, P70, P74 and P79 were uriJ er
studi ed. Sequencing of the cDNA inserts of cDNA clones P43, P16 and P74

i ndi cated they share sonme honol ogous sequences. C one P74 had the | ongest

CDNA i nSgklr oPicidpROpHa §%99tegp610n}1§),3\9gh IRPBRLL LAl D CRLRI ReAuRB O Gh i th a

deduced open reading franme of 574 amno acids and with an expected
nol ecul asequeicglof thefP &b olohe 6RndedkiDeducddie sequences of the three
abovenenti oned cDNA inserts were conpared to sequences found in public

dat abaseprom hapaiRA dfngerdeduell GhiapesidéueiRtbofaflond P44 vimidetht aeipeent® have
sonme hompol ogy to the sequence of two EST clones found in the Genbank

(W4418 daddceds4095)the TAEl denpilentAC20lonf #l fppeAtseéhat DRA ik dergih apigtadit ed t o

constjtute the 3' e .0of different splice isof f ..the ei n.
A T orrenio b e BT 6 etk ATRES, bR RNBL Re® e FF AR BE S pen
readi ng the &R nRihibrfifie Ao tROsR@bALS OMPAT ShovheinFRaregICe of P74 (shown in
figure 5). A simlar sequence was al so found wthin a genom c cl one
identified in another public database (RPClI5-1057120; Roswell Park Cancer
Institute Human PAC library) which 25 |ocalizes to human chronosone 12g31.

The open.reading fr d ced fromthe sequence.oof .S PAC cl one,was
1428 am }be %1%”8‘8“(%%52[9%6 ?ghlfvyaéu?lgo g%ungn@ @8‘5}& isggéxﬁ%aﬂéﬁo%@% tE%paler‘rj%l%béadi ng
frame haymtgof(d régdbmef AehdSand FueHah & sforf R¥BetABse3] 4 ABMRANVhih chilg begpsiuence
of the open reading franme of the deduced am no acid sequence of the cDNA

76 0105 a0 Osntainmgethe liftont dercePTate (cdeyroatedactiGe aited syggesitrtighthehgrotgpen
DeducedooeR Bt Lot G 11 ERGOUGAJEEa PR ACF G- GEdEbeaTDf B bne P74
b e e b8 QRIS of 8OR P ey e
may possioolofogt tartistend Hedcbiylaké Asfacosssionamuniber NP_006028). The sequence in the ?

region between 385-1707 bp of the partial cDNA of clone P74 displays homology to the

15 sequence of histone deacetylase 5 (accession number NP _005465). The sequence in the

region between 418-1629 bp of the partial cDNA of clone P74 displays homology to the

sequence of histone deacetylase mHDA1 (accession number AAD09834) and the sequence

in the region between 424-1551 bp of the partial cDNA of clone P74 displays homology to

the sequence of histone deacetylase 6 (accession number NP_006035). An alignment of the

20 amino acid sequence of the full length protein deduced from the PAC sequence with that of
histone deacetylase A (Genebank accession number NP-006028.1) is shown in figure §.

Example 6

Functional characterization of caspase-8 interacting proteins

25  A) Proteins encoded by cDNA clones J2, or P16, or P43, or P70, or P74, or P79, identified
in the two hybrid screening were expressed in reticulocyte lysates in the presence of 35S
Methionine in the TnT T7 Coupled Retyculocyte Lysate System (available from Promega,
cat. #1.4610), and separated on an SDS-PAGE gel (see Figure 9A). The same amounts of
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the first nethionines of the sequence of PAC shown in figure 6. The

sequence of clone P74 was also found to display significant honology to a
hi gly honol ogous regi on of nobuse and human hi st one deacetyl ases, a region
whi ch could be the 10 domain containing the histone deacetyl gsg jgpzyatic
active site, suggesting the protein encoded by P74 may share the function
of these proteins. The sequence in the region between 163-1716 bp of the
partial cDNA of clone P74 displays approxi nately 80% honology to histone

deacet yl i T I .20icon
ot vecn S5 rB GaRS RPreR bl SRR AR o TE b REUHEREe AT Bt FUCN, |
the 15 sdguencebwalitslif sispae-368TeSE as@3ES) af alwss ievample iBe fusbiPtddGSF@hd. The
sequence in the egi on between 418-1629 bp of the partj CDNA of cl one

|
P74 di spF’éRf%SS%f;be% iz A igiepredeaginendea of hwrsipaﬂ@ﬁa%é&ét? |v4idhe Gfiphegads
T s L s e A R B

sequencepoifeihicdtipleé tde@SEththds dy6] (hrcaassiion anutewitNRhO(BOBIeadsArGST

alignment of the 20 ami no acid sequence of the full length protein deduced
f r om t hePPRipitatey werecwashed And prpteins bindingtte sespaat sy %@@érak@d(ig%ﬂ lpbgads

accessio ber. Q i l) in _fi Benal I i onal
char act efr’B{ @ g{lr]i%g At '(;55%5(21%%1%& galmrﬁ% ee?)g@%%n %E’;J] b%%ﬁ%?q ﬁogl %S%(@.O?ge? A E&gﬁ%oded
by eDNA edpabief bdird toRhS casphseFs donstctRolld @hs B 4isulise® B9 autod@iiddrbpied 1 n

the two hé?ri d screening were expressed in reticulocyte [ysates in the
pr esencellsf pRE® entodpd byickomeiBY4tappearedr torgpecidigpll e HinRen yatnd br gaspaseys ee

Syst (avail.able fromPro a, .. cat.. ) S rated on an SPS- PACGE
oo (et gRY o6 apmBaRL ‘S AreoisibEar OS2 py GB0S R BRoa \EPuBheERai L o
lysat es @upiAs oLehsPARiLinthe WaE cgif@dc)’s"’r i patt Rl PEl s etiStefnd Préuchd Ot €i n
of the two subunis?s of ncagpasgg GS %gl SI@:’LP(C?, 0S) of ea{%o%’ (?>r<amtc)l e 113,

f used t on@ESTredimgocyx fysats srednanked acthe fligare Wfasterisior ecl earing by a 1 hour

i ncubation at 4C with GST beads alone, the TnT produced proteins were

precipitated with caspase-8 GST-S2-SlI fusion 5 protein coupled to GST beads
by 1 hr incubation at 4Cwith the GST beads, GST

In the two hybrid tests described in the above example 1A the protein encoded by P74 was
15 found to bind to the fusion protein encoded by the two subunits of caspase 8 but not to the
small subunit of caspase-8 expressed alone. In comparison, other proteins mentioned in the
above examples, such as Tip60, do bind to the small S2 subunit of caspase-8 when it is

expressed alone (data not shown).

20 B) The protein encoded by the P43 cDNA was expressed in vitro in reticulocyte lysates in
the presence of 35S Methionine using the TnT T7 Coupled Reticulocyte Lysate System,
and subjected to cleavage by recombinant wild type or mutant caspase 3 or caspase 9 or
caspase 10 expressed in E. coli as Histidine tagged subunit 2- subunit 1 (S2-S1) fusion
proteins. Caspase-8 was expressed as a subunit 1-subunit 2 (S1-S2)-Histidine tagged fusion

25 protein. 1 and 4 volumes of the total bacterial lysate, defined as 1 or 4 relative units (RU),
were used in a protease assay (Figure 10). Briefly, in-vitro synthesized 35S labelled
proteins were incubated for 30 min. in protease buffer at 37°C in the presence of bacterially
produced caspase-8. Proteins and their fragments were separated on SDS-PAGE and the

results were visualised by autoradiography or by phospho-imaging. The results indicated
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precipitates were washed and proteins binding to caspase-8 were separated
fromthe beads by boiling in SDS-containing sanple buffer and resol ved by
SDS- PAGE. The proteins capable of binding to the caspase-8 construct could
thus be visualised by autoradiography. The protein encoded by scbgpg 74
appeared to specifically bind in vitro to caspase-8 (see 10 figure as
conpared to the binding of GST-S2-S1 (C360S) to Bid, a known proxinal
substrate of caspase-8 in the Fas apoptotic signalling pathway. Full size

prot ei ns tpyt AkkIFREEIN ieficddbe by ahé PYB QDN A sy &l Qubdfrate Mk effedtivelyhdedved biye by
asterisks. In the two hybrid tests described in the above exanple I A the

protei n &awesed was werklyeleaved byfiaspasetl, pachid vas npheledvedi tyrrappasesi 10T dcoded
by the t buni.t but not.to the . | | i t -8
oxor essedrrng tiphed DR BE3fin Tounep o) i & A ERHE e el A apove ¢

exanpl es, such as Tip60, do bind to the small S2 subunit of caspase-8 when
it is expressed alone (data not shown). 20 B) The protein encoded by the
P43 cDNA was expressed in vitro in reticulocyte |ysates in the presence of
35S Met hiCodraaalyss thg effbrs of HiE MEWICelopédroRéns awApopiptie cely deatle lrgygchba theand

subj ecte cl eavage by reconbji nant wl pe or . nmutant ¢ . O
caspase g’]\@frec i%rpség'@hfép@%&a@’stbgd&e te%.cgptd%/s’l WelE clgngg Prf’é:%}ggégléﬁlssu%uni t
2- subunifprdssfon?vedlorsf dsdiRBle BORE BhiBogdhd RASRaBicnBS Rhasaed wigh pssubuni t
1-subunit 2 (S 1 -S2)-Hi stidine taggedgfusmn 25 protein. 1 and 4 vol unes

of the tdN&R bereptori edprésyshtin, thdepeldd3asecton(Inditrogem) iané wirtht e R¥ER  wer e
used in r ot ease ass igure 10). ie in-vitro synt hesj zed, 35S
'5bel | oo B SieRr Brolian SOPRL GRSIESAT i 36 RERYPED ShPisua ST FGIoPEERR G i n
t he pges Hdagt efd . o ' hejr
tragen: e FERL20R0 LB, The T inU ARIRGA AP RRATir0 LikM O A0 N Rphing) )
aut or adi agimptidseverdylopbbBypd thel pGIEIN vector (desarded it M. MadalcadnddW . ABrraCbll J UL
2005 that the protein encoded by the P43 cDNA used as substrate

: ( : e, Wwas
ef f ect i veP:y3 761388y EPMyn whiehsaheamagglufain (bhkipg Wap disgd o Hie Nedegpurd-erd ofand it
was not gl pase-3 nor b spase-9 (Figure 10). The protein
t hus appgjgr%sa«f% a%éug&g%g% ?ai%%:e eg(t%rsl Flgggsegﬁlg(‘:aspase-& 5 C) To anal yse the
effect of the newy cloned proteins on apoptotic cell death induced by the

15 After 24 hours the transfected cells were examined under a fluorescent microscope and cell
death was scored by determining the number of cells displaying an apoptotic morphology
out of the total population of fluorescent cells. The P74 protein overexpressed from the
partial cDNA cloned into the pcDNA-His vector was found to protect HEK-293-T and
HelLa cells from death induced by overexpression of the p55 TNF receptor (Figure 11) or

20 overexpression of the fused two subunits of caspase-8 (not shown). The wild type Tip60
and the noncleavable Tip60 mutant, wherein aspartic acid residues at position 200 and 203
were replaced by Alanine residues, were found to protect HEK-293-T cells from death
induced by overexpression of the pS5 TNF receptor (Figure 12) while the A32-Tip60

lacking the first 32 N-terminal amino acids did not show this protective effect.

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.
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TNF receptor signaling pathway, the selected cDNAs were cloned into pcDNA
3.1/H s C expression vectors (available fromlnvitrogen) and transiently
cotransfected with p55 TNFR receptor expressed in the pcDNA3 vector
(I'nvitrogen) and with the green fluorescence protein (G-P) ﬁgfr§E%§% from
t he pEGFPCI expression vector (Clontech), 10 into HEK-293-T et e

Ti p60 cDNA and the A32-Ti p60 | acking the first 32 NNtermnal am no acids
were cloned into the pCGN vector (described in M Tanaka and W Hen, Cell

60, 375- 3BMile thOyertidn\Mak GBeraddyerib@iginlbohnddtion WAth dpagifis@mbouitshtd thetcbg N
term nal end of the cDNA, and used in the same experinental setting. 15
After 241hpult det prdersteassthat ieds eaniable alefarthex anediBertionsier This fappisationeist

m cr oscopﬁe%g t%elc VT ?a%?tv%i\é\ﬁ(?) ss%gés?dorbydggt%iiﬁrrésm?g ![tlgeiq ir%/grelti nlén%%ﬁ!lrowg g, clgl I's

di spl ayi ng an apop no ogy ~ out pulation

f1 uor escepaterslekteSprindiflef 64 tHY BivEMTbOMERT SeRIdRSES Sethl depatthme frap@thd ptesedoNA
cloned into the pcDNA-H s vector was found to protect HEK-293-T and HelLa

cel | s5f r disclgsure rasi pelue etitthy lowenespresisinan plactidcewiB® tNFart doephish HFi gure
11) or 20 aqverexpressign of the fus wo subunits of caspase-8 (not
iown) . - THENGIT BTG 15 GePY BTG i e SO e St G e ot (R ri
asparti cfakws ih @Rl dUsSoftthe BYhidPdaidfd0 and 203  were replaced by Al anine
resi dues, were found to protect HEK-293-T cells fromdeath induced by

over expressi on of the p55 TNF receptor (Figure 12) while the A32-Ti p60

| acking the first 32 .N.term nal ino.acids did not show this.protective
o foct B8 RESTRGETGHER FPg o el ST et n S00Rcty ubpeed ot
appr g1 at GebsindikP8LS St fokdigh bAtedt S pRtdtionts NdtuckiNg S5 8 %xrERN RfenkE ik Ghyed
within a vmc? r?aljri%e of ec(])uignaFe%t gr an%)tne’?lg,ue concent rrat@i oﬂr%s nanc? e
condi t i oothemief¢remdes dapantirehy irfcoqardtée by peferencaheress dpdudifig ahedatayvalles, on

and vm'thput undue experinentation. 79 0 5 JUL 2005 Wile this invention
has been/Ig¥&s AR dextiPResERiit &t thegredieipreaprsci Ad i dihreRts ORENEDL thej ¢
will . be f'éﬁaé?gr{c%g Oé?fé t gflig' EheI ?ef&@lﬁ)c%p ! cqtegf hérgu Qr%r alggdénftﬁfﬁ tihgcg‘gora?_eia! ﬁ)r/]
application is 1ntendéd to cover any variations, uses, or adaptations of
t he i nvenférane. foll owing, in
15
Reference to known method steps, conventional methods steps, known methods or

conventional methods is not in any way an admission that any aspect, description or

embodiment of the present invention is disclosed, taught or suggested in the relevant art.

20  The foregoing description of the specific embodiments will so fully reveal the general
nature of the invention that others can, by applying knowledge within the skill of the art
(including the contents of the references cited herein), readily modify and/or adapt for
various applications such specific embodiments, without undue experimentation, without
departing from the general concept of the present invention. Therefore, such adaptations

25 and modifications arc intended to be within the meaning and range of equivalents of the

disclosed embodiments, based on the teaching and guidance presented herein.

It is to be understood that the phraseology or terminology herein is for the purpose of

description and not of limitation, such that the terminology or phraseology of the present
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general, the principles of the invention and including such departures from
the present 5 disclosure as come within known or customary practice within
the art to which the invention pertains and as nay be applied to the
essential features hereinbefore set forth as follows in the $cop¥LoNlE he
appended clainms. Al references cited herein, including journal articles or
abstracts, published or 10 corresponding U S. or foreign patent
applications,. issued U S. or forej .patents,. or an ot her references, am
Ghti ety TREGPHTHS dob{PiorDeis e Haled asyie et fpefpoinesanc apfes
figures, Godnleterdt g8 ehhbfalioh W8 15 LRVIEREDF SAEEordAdd) diiPiAht ¥t the
entire contents of the references cited wthin the reférences cited herein
are also entirely incorporated by reference. 15 Reference to known net hod
steps, conventional methods steps, known nethods or conventional nethods
is not in any way an adm ssion that any aspect, description or enbodi nent
of the present invention is disclosed, taught or suggested in the rel evant
art. 20 The foregoing description of the specific enbodinents will so fully
reveal the general nature of the invention that others can, by applying
know edge within the skill of the art (including the contents of the
references cited herein), readily nodify and/or adapt for wvarious
appl i cations such specific enbodi ments, w thout undue experinentation,

wi thout departing fromthe general concept of the present invention.
Therefore, such adaptations 25 and nodifications arc intended to be within
t he nmeani ng and range of equivalents of the disclosed enbodi nents, based
on the teaching and gui dance presented herein. It is to be understood that
t he phraseol ogy or term nology herein is for the purpose of description
and not of limtation, such that the term nology or phraseol ogy of the
present 80 Ij. .0 5 JUL 2005 specificationis to be interpreted by the
skilled artisan in light of the teachings and gui dance presented herein,
in conmbination with the know edge of one of ordinary skill in the art.
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CLAIMS 1. A purified protein that binds to caspase-8, the protein
consisting of a) the am no acid sequence shown in Fig. 3; b) the am no
aci d sequence of an analog of a) having no nore than ten changes in the
am no acid sequence of a.), each said change being a substitution,

del etion or insertion of an am no acid, which anal og binds to caspase-8,

c) the am Y Ld sequence of a protein encoded by a DNA sequence capabl e
of hybridié;4épgﬁ th the DNA sequence shown in Fig. 3 under noderately
stringent conditions, which protein binds to caspase-8. 2. A protein
according fo claim.l _heing .hu N ylal uco i ne- 6- .phosphat e

deacetyl ast 3R RUssRCh e Bo IR BiaBF 8 Geaphse Kb e Ple R BRI o0 o by
caspase-8. 4. A protein according to claiml which is cleaved in vivo by
caspase-8. 5. An i i protein according to
claiml. 6. An éﬁsol Z‘?é?’ﬁﬁl&%&ﬁi@?gngg&ﬁ‘%&”?g}@ pB?ot ein according to any
one of clains 2-5. 7. An isolated DNA sequence conprising the DNA sequence
of Fig. 3. 8 A Sqhalahid\hiisayeanes cARAPhRaRhy WO haUiRh RO heré DNA
sequence of any one of cﬁalns to under noderat e y stringent

conditions. 83 than ten changes in the amino acid sequence of a), each said

change being a substitution, deletion or insertion of an amino

acid, which analog binds to caspase-8,

c) the amino acid sequence of a protein encoded by a DNA
sequence capable of hybridizing with the DNA sequence shown
in Fig. 3 under moderately stringent conditions, which

protein binds to caspase-8.

2. A protein according to claim 1 being human N-acetylglucosamine-6-
phosphate deacetylase.

3. A protein according to claim 1 which is cleaved in vitro by caspase-8.

4, A protein according to claim 1 which is cleaved in vivo by caspase-8.

5. An isolated DNA sequence coding for a protein according to claim 1.

6. An isolated DNA sequence coding for a protein according to any one of
claims 2-5.

7. An isolated DNA sequence comprising the DNA sequence of Fig. 3.

8. An isolated DNA sequence capable of hybridizing to a DNA sequence of

any one of claims 5 to 7 under moderately stringent conditions.
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0 5 JUL 2005 9. A vector conprising a DNA sequence according to any one of
claime 5 to 8. 10. A eukaryotic or prokaryotic host cell containing a
vector according to claim9. 11. A method of producing a protein according
to clainms la), 1b) or 1c), conprising growing a host cell ofggl anmghe
under conditions that allow production of said protein, affecting
post-transl ational nodifications as necessary for obtaining said protein
and isolating it. 12. A nmethod according to claim 11l wherein the cell is a
prokaryotic cell. 13. A nethod according to claim 11l wherein the cell is a

eukar yot | cooel | A etiof\cBBERAARIINA N dhee! 2B dfighessy Bt ks ko2

mammal i an, insect, or yeast ce net hod acc to claim 14
wherein th8-cell is a HeLa or 293 T HEK cell. 16. A nethod according to
claim1l wherein a human CW pronoter is enployed. 17. A ribozyme specific
for a nucl eotide sequence corresponding to a DNA sequence according to any
one of clailfs 5A8euUN@YONF @htArgkaryetis| ﬁ@éh&él‘e@ﬁﬂtéé"ti@nﬁ)r"l%t?fgaﬁf’oﬂdé'lﬂstto9
nucl eoti degjaph @ sequence corresponding to a DNA sequence according to any
one of clains 5- 8. 19. An antibody directed at an epitope of a protein
according to claim1. 84 D5 JUL 2005 20. An inmmunoassay for the

detection of. a AanpasRt 3f ippbBuSRY AP rBtdheiaddcordiRgPé Sicmish@apnib)bedyc),

according {Onehall 13 a0 Leaget s  Plog Al MEOFRISY {aitlSs IBLEoHSN O

production of said protein, affecting post-translational modifications as

necessary for obtaining said protein and isolating it.
12. A method according to claim 11 wherein the cell is a prokaryotic cell.
13. A method according to claim 11 wherein the cell is a eukaryotic cell.

14. A method according to claim 13 wherein the cell is a mammalian, insect,

or yeast cell.

15. A method according to claim 14 wherein the cell is a HeLa or 293 T HEK

cell.

16. A method according to claim 11 wherein a human CMV promoter is

employed.

17. A ribozyme specific for a nucleotide sequence corresponding to a DNA

sequence according to any one of claims 5-8.

18. An antisense oligonucleotide comprising at least 9 nucleotides of a
sequence corresponding to a DNA sequence according to any one of claims 5-

8.
19. An antibody directed at an epitope of a protein according to claim 1.
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according to any one of clainms 1 - 5. 22. A nmethod of identifying caspase-8
interacting proteins, conprising the steps of a) providing a yeast cel
having a reporter gene linked to a pronoter conprising a DNA 3§g§ Q;@m
notif; a) expressing in said yeast cell a p20 subunit of said ﬁ =8;

b) expressing in said yeast cell a fusion protein of a DNA binding domain
and the pl0 and/or p20 subunit of said caspase-8, wherein said DNA binding
dormain is capable of binding to said DNA sequence notif; c) optionally,
expressing in said yeast cell an unfused pl0 or p20 subunit of said
caspase-8; d) transformng a culture of said yeast cell with a library
consi sting of an expression vector driving expression of a fusion protein
consi sti n@Oof AncDhAunocbsaay fandha detetioor bpta crabasetd wateoacting) pseteeni ng
t he cul tur f. lis & t wherein the
reporter gcgrr? nlsﬁsrﬁi(f:\t?% \Q/Q eg(,jy%?fgbﬁﬁ%’églcé%?nnggga%yaeég%é%@fI fromstep e) and
further isolating the caspase-8 interacting protein, which is expressed in

its prey vgctohn frmidnsadbby %Q?%hezéeteé%ienaéﬁeg%cﬁeﬁgl t%?iﬁ}gsﬁhéié)rbeptlidg)

conprising a caspase-8 Interacting protein accor m la),
1c) or a PreYEMeteanyenefglaims Tan 5.anti sense ol i gonucl eotide of claim
18, or an antibody of claim 19, for use in nodul ati ng caspase-8 activity.

22. A method of identifying caspase-8 interacting proteins, comprising the

steps of

a) providing a yeast cell having a reporter gene linked to a
promoter comprising a DNA sequence motif;

a) expressing in said yeast cell a p20 subunit of said
caspase-8;
b) expressing in said yeast cell a fusion protein of a DNA

binding domain and the p10 and/or p20 subunit of said
caspase-8, wherein said DNA binding domain is capable
of binding to said DNA sequence motif;

c) optionally, expressing in said yeast cell an unfused p10
or p20 subunit of said caspase-8;

d) transforming a culture of said yeast cell with a library
consisting of an expression vector driving expression of
a fusion protein consisting of a cDNA library and a

transcriptional activator;

e) screening the culture of transformed yeast cells for yeast

cells wherein the reporter gene is activated, and

f) isolating a yeast cell from step e) and further isolating
the caspase-8 interacting protein, which is expressed in

its prey vector.
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24. A caspase-8 interacting protein according to claim la), 1b) or 1c) or

a ribozyne of claim 17, or an antisense oligonurcleotide according to claim
18, or an antibody according to claim19, for use in nodul ating
TNF-receptor or Fas-nediated effects. 25. A caspase-8 interagti papgt ei n
according to claim1la), 1b) or 1c) or a ribozyne according to claim17, or
an anti sense oligonucleotide according to claim 18, or an anti body
according to claim19, for use in nodul ating apoptosis. 26. A caspase-8
interacting protein according to claim1la), 1b) or Ic) or a ribozyne
according to claim17, or an antisense oligonucleotide according to claim
18, or an antibody according to claim19, for use as a nedi canent. 27. A
caspase-8 interacting protein according to claimla), 1b) or 1c) or

[ bozyre aggor YNk AnELAIGRAT. Glma0.ABH IBNS kY OanUELBALL G ARSRLA

to clai n an gtoc e as a nedl canent
in the trwateieraccofrdimgl ttqolcéamlba)osnsb)v\mhwa)ronarryb@ymge)dénuﬁmﬂ opaamy,

aut of MIUNGn i¥HE6C bl dcieoHig AL Btim! BUS: AL RUEBHP HITHARAT () Lok dse HEV

medi ated chronic trs, chronic gastritis astri

m xed conneedilading eanpasedd actyidy- (N{HI» Crohn's dlsease or ulceratlve
colitis. 28. The use of a caspase-8 interacting protein according to claim
la), 1b) or 1c) for the isolation, identification and cloni ngI of anot her
protein of24he se#ePaseadsintgpacting  protein according to claim 1a), 1b) or 1c) or

a ribozyme of claim 17, or an antisense oligonurcleotide according to claim 18,
or an antibody according to claim 19, for use in modulating TNF-receptor

or Fas-mediated effects.

25. A caspase-8 interacting protein according to claim 1a), 1b) or 1c) or
a ribozyme according to claim 17, or an antisense oligonucleotide according to

claim 18, or an antibody according to claim 19, for use in modulating apoptosis.

26. A caspase-8 interacting protein according to claim 1a), 1b) or 1c) or
a ribozyme according to claim 17, or an antisense oligonucleotide according
to claim 18, or an antibody according to claim 19, for use as a medicament.

27. A caspase-8 interacting protein according to claim 1a), 1b) or 1c) or
a ribozyme according to claim 17, or an antisense oligonucleotide according to
claim 18, or an antibody according to claim 19, for use as a medicament in the
treatment of multiple sclerosis with primary oligodendrogliopathy, autoimmune
‘uveoretinitis, diabetes, lupus, autoimmune myocarditis I, HCV mediated chronic
hepatitis, chronic gastritis e.g., type A gastritis, mixed connective tissue

disease, (MCTD), Crohn’s disease, or ulcerative colitis.
28. The use of a caspase-8 interacting protein according to claim 1a), 1b)

or 1c) for the isolation, identification and cloning of another protein of the

same class.
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