;e3e>z/> 1& (.6& Tz/;"1 ? MAR 208 WO 00111191 TPL-2/ COT KI NASE f‘PPMAR 2003
METHODS OF USE Rel at ed Informati on This is a continuation-in-par

applicati apo@bner - No.: GB9827712.2 filed on s Decenmber 16pci B9 196dsch
clainms the benefit of prl ority to provi ? onal application Serial No.:
GB9817930. 2, filed on August 18, 1998. The contents of the aforenenti oned
applications and all ofher_ patents ications, and reference

cited throughout this IB&&/E%QBKIB% émﬁﬁﬂ%p&op§ped by mmmmmwmmm
their entireties. 10 Background of the Invention Nucl ear Factor

was first discovered in 1986 as a nuclear factor 15 20 invol ved in *keppa

_light chaiRelatediaforngitiomn in B cells (Sen and Baltinore, (1986) Cell

46: 705-716) and_has since been shown to be a ubiquitous transcription
factor, existinbhis s agantiguatiop-iadperteaprieasioniod S@éINO 1$Ba82771e fdefdni n Ghosh

et 8l BOR N B Y TRy A0, BP%r 2000 ) BRRLL Sy NXB SXASES T

stimul ati oo wa@t»smmpmwé@mgﬁmslq%s frlﬁBcaht%ﬁ@fafﬁteeﬁorfemml&\!FeaB and
unnmasks its nuclear localization signal, allow ng transport into the

nucl eus, va@heatldns aid all othiec patents,t patent yppﬂsaaons; ambeférptdes vitédathtaighos
exerted. Thus, NExB is a r pi d nodul ator qof gene expression, since its

i nducti on % SPRABFAIRAEEE hey H@Cﬁﬁ\?@t‘iﬂ@t@% e%")?ri{‘lﬁ‘é"é‘i QUIYYSSi ve NFxB i s a

di mer of proteins of the Rel fam |y, which contain a conserved 25 300 am no
acid N-term nal domain known as the Rel honol ogy domain. This region is

r esponsb bl BaékerotidPobdthedineentidior di meri zation with other Rel proteins, for
nucl ear | ocalization and for binding to I xB. Each Rel protein contains one
hal f of the reqiiib¢leat Wrmﬁldﬂﬁ@)smseﬁmdia@)vmadrihtlﬁ’fi@gsaheclmmomqmi ate Rel
conbi nation t speci ht varj ati ops in e con su FKB

bi ndi ng si P&V ofY “? M §¥tr WtW&ileg%egilsgg éigpmﬁfeoigkﬁgaﬁ e bound
in the cyt r t LU

mol ecul es, @‘2?@"3‘2}‘?*“2“ﬁa%ﬁfs&§§§°@§r?§%ﬁéﬁa§?§%.té@a@%@ RATS TS (5
A, s, Bc tuBaliynall €darymic dBl types (remewepmﬂl Ghegt erdd, OF998PERA USSO IhBDAS!. 17

MAR 2003 WD 00111191 -2 PCT/ US99/ 18543 ' hi gher vertebrates, whilst Cactus
is a Di&sopbiRla26@nkn cellaaNFuB existstin o 6yioptasmin inastive farkygomplexedéats and

NFk B/ Rel P ei)ars to.b n.evol utionarily conserved cham m.for. the

r egul ation r@? IQEREISIROE: Hoon FHigulalipn witan2PBroPHRLs BIRET I Idu“d%"éa%l i sh,
Dor sa one n 2 and

p105/ p50. #rﬁmﬁ?efl rsf &% |1t§tn8%[g%1r:]e aﬁz(a';téop g’?‘g agl)rot\ﬁl 15rans$ § %r two

pol ypeptid e or
e et e s S 10

associ at edrdped mpdmiater nf geneleixpreksion, singe ¢ts @atuction &l indeptchdent oASe nmpqetes, or
honodi ner s, PSO and p52 do not contain transcriptional activation
donai n&l HéYﬂfEessr n or der to activate gene transcrl pt| on they associate in

the form of het hanthr tr r.otein
Honodi ners of pgﬁ gﬁﬁ%yls ?gBP%rs p@ ?1185 f@%@? ydn #’ Contain a conserved
300 amino acid N-terminal domain known as the Rel homology domain. This region is

responsible for DNA binding, for dimerization with other Rel proteins, for nuclear
localization and for binding to IxB. Each Rel protein contains one half of the required

25 DNA binding site, thus permitting the appropriate Rel combination to be specified by
slight variations in the consensus NFkB binding site, 5'-GGGGYNNCCY-3'.
As indicated above, Rel proteins are bound in the cytoplasm by IkB molecules.
IxBs are ankyrin repeat containing molecules, of which a number have been

characterized, including IxB-a, B, v, €, Bc1-3 and Cactus. Bc1-3 is a polypeptide of

LU Y

LAV

R1ARVEES



certain cell types. Activation of NFkB/Rel is triggered by phosphorylation
of 1kB. This tags kB 1 s for degradation by the proteosone, bu1| TMAR 2008378
for | kB phosphoryl ation have remained |argely unclear to date. I'n the case
of p 100/ pHOpo/priet eol ytic cl eavage of the C term nal ankyriBCH@$p848543
containing region fromthe Rel region ¢3-required, in order to unmask the
nucl ear | ocalization signal of p52/p50. In vivo, NFxB plays an inportant
role in t. ' Y/ se and
| amat ST B o R e T o e e e
ef fects olnpyrin ©©pediamed been investigated in knockout mice (p 1 G5 -). In
these animals, the C-termnal region of pl05 was deleted, such that the

m ce wer e NExiBeleappeare tpbeas eyqjuipsarihyeonservad msehanifon fardhpieaxletiompf h t he
hcB-1i ke inhibitory ankyrin repeats of p 1 G5. In other words,

const it ut NfsB/pratsidsye p50 was produced 2 s (Ishikawa et al) ( 1998) J. Exp.
Ved. LBT: 985 DM Rel R Bl i BLRMER AL Bl BB el RIEA%) KRP.

corrprlsslng |y Preat on e luangs a an increased
suscepti b'(&ﬂx&l&éntdhcbgbfn@ytplégrplOﬁvﬁﬂrﬁﬂrﬁioij/ﬁsb mﬂﬁx’snhﬁéehﬁéféﬁhre@ﬁiﬁs hila
spl enonegal y and | ynphoid hyperplasia. The cytokine producing ab|I|ty of
macr ophagesotaias & he daster twelpolyhéntsies Brecusiusuab imthiaf e dargernpitersonmoeleaded. 17
MAR 2003 WO 001 11191 PCT/ US99/ 18543 -3 I nap oprl ate or, incorrect synthesis
of NFkB i $PHsrq114p bencpresbath o &y ewelaﬁn@iag S l%eprak)@?w&h M&ns in
manmal s. FEqr exa e f e 99|

dr@:l prot% OP%%E%EES rﬂlc?ééet%%gl %n As r?l norgxex% hg}noﬁ'Yﬁgs

10: 2247- ngg’c gratton nuc eus s aseoerat

transcyd ptgs0nnd ps? db et Ednvais &RANEBRIpABHAlREQEHLIDNIdOMhatts. HenbeVinldr@tgoi N H V
infected cells, as well as HV gene expression (Swingler et al., (1992)
Al DS Res HgHVaRe Bemp/ianseupicg: theyassoaipte in thej form|of etenpdiners withranpther

replicatiqn of .other_retroviruses 1993) din
Exp | mnundrengge e B o e, HART RNl a3 oS s tiees et el HRidR o
apopt osi s &ﬁgﬁd@ng}, eal kora et al., 10 (1993) BBRC 197: 709-715), nedi ate the
bi ol ogi cal effects of TNF (Renier et al., (1994) J Lipid Res 35:271-278;, WO
97/ 37016), the s@abpdosef NOkBIR&Sstr{gharedynihoghoatiation(dfILB) Tk caph énlB J

309: 453-459) and protect cells from for exanple, ischema (Mattson, (

1997) Neurfosdégradatiobdhiabe protapsomng. by mepiyglisms I%B phespbetylatien hava h vari ous

canee,s (om0 ORGSR BRE e (1 999

7:261- Zgl)ten#)ﬂﬂa%ﬂl iR repeBOMR YR Ring N &frarmﬂmevx%gloms Pelaﬁlrécﬁ%'bx%i @n of the
expression o afrge varl ety of cytokines and |ynmphoki'nes. This suggests a

role for nmdndsktthrrmorhefar&dﬁla&zmmsvgrtayofp&mﬁ@ treat ment of conditions
associated with_or involving stress, infection or .inflanmation, or in the

treatment of colfdiita MscBorgflaw wr%@m wipisrieregulation gﬁwe%lvPerF@ ammt ory

responses,. whi ch are contr NFkB in vi R or|

| dont | P edimpHI At afeAaR YR ReBa R ATV SR CEEe Lt Bhcogene
associ at edp; \é'iotnlapﬁ{b{h%%ﬁéc@é?gﬂ@s haa}m@mwwga&duﬂwutTm&%l( 1dsygnﬁomas in
rats (Patr?otl s, et al 93) Proc. Natl.” Acad. Sci. USA 51 - 2255).
TPL-2 is atmsmaxmmalssézmm&nmmhmgmunfqﬂos svabdaietedgnmh thao tHeaRick wease ki nase
kinases (3K) in its as catalytic domain (Salnmeron, A, et al., (1996)
EMBQJ. 15: mmemewmspﬂbb}%m aderm aeflcomplaxsé withdboldhbgishthitoroduct of

human COT ) 22723-22732). TPL-2
o so i aneats 05 e e B N R SBER R 1

regul at,g tQI%hl'kMéx'Eﬂ 4 d?ﬂf E‘éiﬁtMQB 07; 98’5@%&(%’5& ﬁiﬁd&cﬂ la’iy'ed an( 1997) Nature
38S: 540- 54 WO 97/ 3'7 '6;” May” and Ghosh 98) I mmunol. "Today 19:80 a o
88) . Howev érflantrhaotyi pﬂenguypea,Icofnpmshgdylmplhoc?t?tnﬁllfiﬁ?ﬁbnhashmngmrﬂdwnotanbeen
known. WD 00/ 11191 -4 Sunmmary of the | nventl on MR 2003

PCT/ US99| 1 4nsaensedgispentibidily 19 W%PPOW‘W&?‘B?@é’ t“B“éo?l hapdetway for the

regul ation t he
i nase. TPLBrroliEy 4t BREhpBEmIRE THOUFBKLAR AR SRIRPo B TR
nodul at i ng wirk Bnguivdd, Whila Bpef goliftatnbodi ingedsedagent s capabl e of

nmodul ating the interaction of the kB pl105 with TPL-2. Throughout the
specification, the term"TPL-2" will be understood to include rat TPL-2 and
t he human TPL-2 honol og COT unl ess otherw se stated. It is al so understood
that any TPL-2 honol og, preferably a manmalian TPL-2 honol og, is included
wi thin the scope




10 of the invention. The term "NFkB", unless otherw se defined, is intzeurdged
to enconpass any protein (or fragnment thereof), or protein conﬂ EXMARV

NFk B- bi ndi jvity as recognized in the art. Such a protegj rotfein
conpl ex ma c@ﬁ%ﬁ{se one or nore proteipns and take the for nﬁ#’”gg%@ di mer,
het erodi mer, or nultinmer. Typically, such a conplex may conprise, e.g., rel
A rel B, p50, p52, p65, c-Rel, v-Rel, and/or dorsal. is It is shown bel ow
that TPL-2 is rlaspoomidit er moorrete gyrethiestis offiNBEB xl43Socdated with al viasiaty ofel ease of
Rel subunits. Accordingly, the inventjion provides TPL-2 as a specific

regul at or d¥easesand dystapsiionsan srnpnals Fossxamplgsasdadigatesh by, Peliresk effal.

i nf | ammat gk, yq - s in which p50 Rel is involved. In a first aspect of

" the preseatlg?lﬁ\%}ﬁgpzﬁ, therefore, there is provided the use of 2 o TPL-2 in

the modul ati on 1gf 247k RC hiigrhtioh SMGHS Iﬂ@ﬁhe%@l&bﬂsia@%c%&ewﬁﬁgﬁﬁs‘éﬂgﬁon| n-a
I I asp

preferred enbodi nent, nodulation occurs via pl05. In a secon ct of the

pr esents i rofeld HDV getdrae end profuaiondtdHIy vieibhoih HIOf inifebemit defly,ias gvedl asdiiffound or
conpounds capabl e,  directl i ndi rectl ul ating the proteolysis of

f_ nod
p 105 and Seﬁ@PWWSFQfs(SiWiHE%/Ig’:ﬁ-;/(le?@?? M@éBeg&vgnoRgtir%gr%%S:§$7e6%3)o¥t:1s 2s (a)
i ncubat | TPL ' d;
ona (by 1 RS & TPE a8 ERORANEE o00n SR UPERI 9 ) Gre°

TPL-2 nol e(glmgxp ImandPR 20038 MO 00/ 11191 PCT/ US99/ 18543 -5 As denonstrated
below, TPL-2 is found to be responsible for the direct or indirect

phosphor yl at i onMofeoper] NEbB istkinotwn lte@ pbsect celisdrdry apaptodis(sekeeg aSikbiacn adnd
translocation to the nucl eus of the associated_Rel subunit, as a honodi mer

\% _ aﬁ 20 heltl 8P DR BRE W/ 10/ lfSer’_f’?fEﬁ“e 2] biﬁ@ﬂ@ﬁje?f.fec_l@&fm ﬂ%ﬂ_nﬁr eéﬁlnﬁé)%?f’ds
ot ween AL CBRERE SiRE TP IBE b feSinsbla WS (ERBT BLAIROSE i 1y

of TPL-2 OBidchérh 1808i453-450andpreteacdelld firond, fdMixamhpld, isohdidid SMaktsom, { oo her
pol ypeptides involved in the phosghoryl ation of pl05, are capabl e of
nodul at i ngNewescadBiobehavorevo? | Nk BIG) andois@ssociatadewifteyariqun sancgisd fhrager

Betivi ty, Tndrim eslpRebe et T MRS K TR B MR ™7

met h0_d§50f6;Bq¢ybah1ixeﬁat,m)@emk\éymck@m@m@n.n vivo, and methods of
treating conditions associated with kB or in which it is desirable to

i nduce or repr ebsgenafal drovevero NFxBris invioilvet he theasgdationodf theexpressientafan, t here
is provided the use of TPL-2 for the i5 dul ati on qf .tunour necrosis
factor act {8 \priely Qfrey. ings gt {ymptokisies. Dt SUEGEBRA TIROTRRIUAPIOR of gene
transcri pt{@nsmay. be. bl ocked b he ;use_of TRL - ntagonist. TPL 2(A270).
TNE a1 s kIR Ry REC R SRy oL SPaltig: frgfptea BB TR et Nt

i nduced acirifatdibh @R irfffanttRfeon, bAMSEE {redtineft of LORAitiBNEH éxﬂ;ﬁlo?i'ﬂg r&pOARsCONCEr NS
a method for a o nodulating the TNF activation pathway of p 1 . In a

pr ef er zed suchediinfiamimatoheresporser, whichprovordesdled bypdthxddinfvivo.i denti fyi ng a
| ead conpound for_ a pharmaceut] cal , .
TPL-2 was originally identified, in a C-terminally deleted form, as the product of

an oncogene associated with Moloney murine leukemia virus-induced T cell lymphomas

in rats (Patriotis, et al., (1993) Proc. Natl. Acad. Sci. USA 90:2251-2255). TPL-2 is a

protein serine kinase which is homologous to MAP kinase kinase kinases (3K) in its

25 catalytic domain (Salmeron, A., et al., (1996) EMBO J. 15:817-826) and is >90%
" identical to the proto-oncogene product of human COT (Aoki, M., (1993) et al. J. Biol.

~ Chem. 268:22723-22732). TPL-2 is also highly homologous to the kinase NIK, which
has been shown to regulate the inducible degradation of IxB-o (Malinin et al., (1997)
Nature 385:540-544; WO 97/37016; May and Ghosh, (1998) Immunol. Today 19:80-

30 88). However, the biological function of TPL-2/COT has hitherto not been known.
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conprising: incubating a conpound or conpounds to be tested with a TPL-2
nol ecul e and tunour necrosis factor (TNF), under conditions in W R 90“3
for the pr&ag&?fmgf the a s conpound or conpounds to be tested. ¥th

i nteraction and TPL-2 induces a neasurable chem cal %(FTIB%%“&@‘PcaI
effect; deternmining the ability of TNF#o interact, directly or indirectly,
with TPL-2 to induce the neasurable chem cal or biological effect in the
presence of the conpound or conpounds to be tested; and 3 o sel ecting those
conpounds whi ch nodul ate the interaction of TNF and TPL- 2. WO 001 11191 -6
PCT/ US99/ tammmary; of fhe Ip¥ention n 5 preferred enbodi nent, the invention

i thod f identifyi | d. f h t] |,
conpr | ot mg- ¢ he SEEREat Gy R e B prda et e dop dedinee MEahnl | ng
the TPL-2 1ok QG4 e Wiveltign %‘Q&ttﬁ%é;%%%nl%iﬂastéerﬁgﬁgﬁ?ra¥La%rggt By TPL-2

and a test conpound or conpounds; Ifying t test cOnpound or

conpoungs deaplapmentdf ageists kafabRO IR UPRRSINIEY hid, 1198 paéfelrf®eibhiEihicat €-

Optionally, the test conpounds) identified may then be subjected to in vivo
testing t cmgdetseapabiwofhedulatafpfthe irgeractiom Jitke IxBLAB0 owithiTPaL2.nThwughalti ng

pat hway. i 0 Inganqt her aspect. the invention provides a nethod for

i dent i fyi rife sPecHirgtiamdhdsran TPE vl understgoddpirgleds rat EBbonand thedi at ed by
TPL- 2 t haty jncl+wles, n i i 1y X & UK hat, i ncl.udes a TPL-2
pol ypept; dutiE R Ro BRI AED TR s LARRNE Rl Il Bk AR PRl g ¢ he

ef fect of Tm2t}©§i016g?ﬁm¢iﬂﬂly(hﬂnﬂﬂmiaﬂﬁﬂ TRL I hddholDEKBibldediviivhih thel RE8pEDY
identify a conpound that regulates NFkB activity nediated by TPL i5 2. In a

r el at edo asgfab¢ inveftéon. fiterteinofNPeBY, ivéss atheptibodefired, isdarhdddtorsgcampagpound
whi ch regul ates TPL-2-nedi ated NFkB activity. In another aspect, the

i nvent i on PWdarPlgs(oa fragmpridherent),iod erateinytonplex hryinmoNRuBwhinding resipityaases

si gnal trarnsducti on hbél/a‘g;_r%iﬁ thatt. i ncl L%desc, cpf?nt act i nl_cAPa reaction s o
mixture coftEEtdR Aeaet - Scp GiRIEin: 9f PLOTCIR COPRIGX MAY COMPHSS QSO PTER 4 t est
conmpound, gBeikeine tilethe ShrinT 2ohRme, htBR RS, of RRIRAHE] T9pically] adhgat or
of signal transduction by the TPL-2 polypeptide in the reaction"mxture in

order to icwmles mapcomppsring. wlishekBogpflapsd péb gnRlel, tveRelsahdéon domsdby TPL- 2.

I n even_anot her, _aspect,, the._i i.on provjdes met hod for,.identifying a 2
<" compaaind wh o ingaurhelss” el P eus RBpatbsor oepanoh of DA e e a
target cOnpRRGNSS Rl TR, mmiagelgometaﬁa%ﬁwg}&m THRLAGLAAEA T eacti on

m xture containing a TPL-2 pol ypeptide or fragnent thereof, wth a target
conponent mgulatoe of Ble-d2gradelidnaifipd A5, anddhes dseshoddae ofithflatmeesryaespdnsdsons

where, but, for, th resenc f the test conpound, the TPL-2 pol ypeptide, or
f ragment t‘I‘i‘e‘?’@B‘?Pig@c‘FF‘i‘v@ ‘fe(F)‘y interacts with

In a first aspect of the present invention, therefore, there is provided the use of
20 TPL-2 in the modulation of NFkB activity such that modulation of NFxB occurs. In a
preferred embodiment, modulation occurs via p105.

In a second aspect of the present invention, there is provided a method for
identifying a compound or compounds capable, directly or indirectly, of modulating the
proteolysis of pl105 and thereby its inhibitory activity, comprising the steps of:

25 (a) incubating a TPL-2 molecule with the compound or compounds to be
assessed; and

(b) identifying those compounds which influence the activity of the TPL-2

molecule.



3 o the target conponent at a reference |evel. Accordingly, tig r@;@@
all ows for neasuring "I 7 MAR 2003 WO 00111191 PCT/ US99/ 185 pn%)e

in the |ey jateraction in the presence of the test co 99 whgre a
. W .“P(fll'm 9/1
di fference bnoggltl:{é’tles that the test conmpqund nodul ates the in erac{l on of a

TPL-2 pol ypeptide, or fragnent thereof,“Wwth a target conponent of TPL-2
nodul ation. In a preferred enbodi nent, the target conponent is pl05, |kB-a,

| kB- (3, MEK-1, SEHemonsrates b THHd2 iy found &bbeyrespongibld for éi gisicyprept i de. In
oo o LSS oot 5 SRk 00, BREGh S, 1 s B ancompasces he
_ 1 ncl udes  ap; AYARoRE @eﬁﬁaa?srtﬁqwés\éba&eakei &d3hit RAHMHihEYorsth the am no
acid sequence provided in SEQIDNO 2 or SEQID NGO 4. i o In another

pref erred kodrodinmernwittod firther Relrmegmonngy. Asg@edingly, tdreponekih edhichnae nmblasd a

TPL-2 pol ypeptide, preferably a reconbi nant pol%pepti de, that is encoded by
a nucl efc meflulatieg thediectfiledirasy igragtionsbetinerar Hi-gand p5% erbery edagt i ons

w th a nuc] ej Ci .eclll aF=\VA eqL . Vi L: 1 or

SEQ 1 D Nov st P2 g R e S AN PR 2RI e S ikl SEPL S Whecrs,
t he net hodpigsver wigss othBEpdi§epbiliesinGsived frf @€ pRbsphotyatidh of ptes, lardegaBlefxt ur e
and such a m xture nmay be derived froma reconbi nant cell, preferably a

r econbi nanmodelating ¢he avgvaicnetf NFdBgowd 0fucl ei ¢ aci d encoding a TPL-2
pol ypeptide. In_a preferred epbodi nent, thg@j ell-free mxture may enploy a
purified TPL-2 Phargpesitheimventpnpiayides methsdtiorarducing Ponpenidesicarableies a o

a determnatl . } i ; < . [ ed
2 dotert BRNRL 1L STARG, bRk bidan, INFieaRaSsaltls dlodl A0 |
operably | hi’éhﬁﬂsw&‘h{bdﬁlaﬁﬁ@ﬂ?ﬁ@a@ii{/i@ﬁﬁi cel8G]ins, QhY nRRRBBREGrea@Si tive to
intracel lular signals transduced by TPL-2 or NFkB. In a preferred

enmbodi ment chidigorsraBGsAtedH ith NFk B @gHatiel i issigiebIe® indud oFEpress
transcriptional regulatory sequence. a s In another preferred enbodi nent of
t he foregoirflpmuBgits, the method includes a determination of TPL-2
activity such as_ki-nase acti\d bi.ndi act i Vit v, i gnal i ng
activity. In evzrha o] eﬁgsrpeﬁtroeﬂ‘t{éérlirngaméor%g%f enékkovéé%tthgng%%g% %ggratg’f)ect S,

t he metfz0d niddelatida Sf durflQir@esfosiaFicest abhivity intlondas]inBasdtounBelaROPNesi s of a
cell, cell proliferation, or 3 o an i mune response. WO 00/ 11191

PCTI US99/ 188 tion @f genertravseyivn anayrbedilecked hyttrrouseof ef I3t~ entegomer iBht of

t he foregoizg pect, the nethod includes the use of a test conpound that
is protein %e ; carbohydrate based, |ipid based, nucleic acid based,

natural organi c 1h@s. j Y of&th\i 198 e rR8S Fapl i body
based. In anot her p?g?lé??‘g%{bgérso%g%g&eﬁtg t%gg?gﬁé/enﬁegrn pr%?négg 1:iﬂcorrpound
identifi edisduweed ditiveatibn of feheniahbweiptioh. Theeinfotiog thencforesqacdras a atethod for
preferably, such a conpound is suitable for treating a condition such as

mul ti pl 2 sdneduwating thaENF achyatiompathyray o ahe?- lap sefeecq srppydiment, the

i nsulin-de i t it £ I { asl ft
e onc ERAREh f B R K i P SR B0y i
arthritis. cbnfprisihganot her aspect, the invention provides a nmethod for
treating an i mmune systemcondition in a subject in need thereof

b
nodul ati ng TPL- Zneuhafipg 8 gompounddivicameeendsrig bateéu@érvﬁﬁbaaljl’wam@m@gci tion
capabl e of .nodul atin PL- 2.0 an, anmpunt. sufficient. £o,,modul ate e | nmune
oo o JTEH! e P e (D, B EB ol WelisE R P REBReBIRAHE o1 vl des

a et hods f afonigoRad bPBorBpduRls % BexedtBdlitipd Ribrac@iof of TNIF dnd TPISR BidReés DY,
adm ni stering a conposi {)I on capable of nodulating TPL-2 and in a

t her apeut i cabdsyrable @ehiicad onbmologicakefiidcit,ci ent t o nodul ate the TPL-2 nedi at ed

condition in the, recipient bj e | n.anot her rel ated aspect,

i nvention provi d%%e@lﬁ@ﬁ%&&m&& Oﬁm! t&_t‘?‘ﬁbacfrgﬁgcélyri’éd?‘gfeéﬁﬁl\‘ﬂﬂﬁ%ﬁg%at i on

in a subj ecfnfi‘.l& tﬂ??ﬂ:agﬁ}%l@gﬂeﬂ&l o@%i’ﬂlg%gﬁl%ﬁ’e&gn f’nei)r ence of the com%ound or
y-eire a

' t her apeutica ctive anount o armaceut 1 cal conposition to the
human such ¢dmpounidsitd bd festad;@adur s.

30 selecting those compounds which modulate the interaction of TNF and TPL-2.



In even another related aspect, the invention provides a nethod for

nodul ati ng TPL-2-nmedi ated NFkB regulation within a cell i ncluding,

adm ni st ernyg@oiQop cell a conposition capabl e of nodul ati ngpdPlysad/issyzan
anmount sufficient such that a change ing2 s TPL-2-nedi ated NFkB regtﬂﬂi '2%@3
is achieved. In a preferred enbodi nent of the foregoing aspects, 1t

condition_to be treated.is | tiple sclerasis infla t or owel
i sease (TBBPretFHRCAT tRoa g Y aTan GBI TE oY DR Bt

psori asi _5309\53@1%&1_ fo?h%ﬁ&r'x&@eutmaﬁrc@ﬂlgh@itnﬁq.hggégpseé‘fpr ession, or, preferably,
rheumatoid arthritis. k'l 7?7 MAR 2003"WO 001 11191 PCT/ US99/ 18543 -9 In
anot her pr ef er pedvidinp aghurifind TEL-2 eldcaleegoi ng aspects, the conposition

adm ni stered contains a congpound selected fromthe group consisti n% of N
- [ 4- (4ani no- 7- duPaihig [[PReP molecule with a substrate known'to be phosphorylated by

pyrrol of 2,,3xd Lm.dln=5-yl).- 2= p yl]-1benzenesul f onam de, et hyl
5- oxo- 45[ [ ﬁ?‘p%éﬂncg/% ggﬁfj#di“n"gﬂ“}/’gr?f ?rﬁ %&@61';@18 tetrahydro-3 5
qui nol i necar boXydntiffing dre(tdst RWiipirhd orcdmpstivn sl apaBld dfenadiigirgnt@zol e

met hanesul f onate, and sodi um 2-chl orobenzo [1J[1, 9]
phenant hr ghosphorylatinniafild substraten anot her aspect, the invention provides a

nmet hod for treatin NEF, m srequl ati, on. .~admnistering.to a subject at
ek for T eSS moR 80idRbuin O May i e Bisk e THAVE Tr 2
nodul at or : J Qs he i nventi on
provi des atéér%rig1 ﬁ%ﬁ%gﬁ‘“??&ﬁ%@g’?ﬁgfnﬁﬂi gggrn lhr{a?thlgé%g?}?@g n?‘ﬁ?}éteri ng to a
subj ecio at ri sKknfaoothetmspemfthe thvantibu ptavédea atrhethap Eurtidensifyiyig bfcempouel anount

of a TPL-2 nodul at or such that treatnent Qccurs In a preferred enbodi nent
of the twoVigh EgHlaig 2ad alopHEESHesSE egtiied BY SPLrthat includes, contacting a

N - [ 4- (4- afi no: 7 . - i : :
pyr 1 of of 2 s iRk RREBLILS D TEL:2 polypeptideyor fraamet thereof with st o

et hyl 5- oxQnfpoifd ARNEAN S RInG WY fFRNb] iHRAkst RoRpdurttt &i8id RRKAR 0BNF«B

qgui nol i necar boxyl ate, 3-(4-pyridyl)-4,5-di hydro-2H benzo[ gJi ndazol e

met hanesul dctinay & thereby tithtifp Leapamdhkmizegylatts NFxB, &8tivity mediated by TPL-
phenant hrol i ne- 7- car boxyl ate. I n even another enbodi nent, where the

condi t +on bei ng treated is arthritis, e.g., rheumatoid arthritis, a TPL-2
nodul ator is enpl t [ 3- (4- ' - khydr Q-
benzo[ g]i ndazolniga%éﬁﬁegnag%lt’ftg%g&é{“?ﬁPré’? Y(%%gﬁ%}b‘fq fc%ﬁ%%fl gﬁﬁg ﬁe%r\%/\f&nuélg Fi gure
1 TPL-2 G §BicHdphfardsSTBICOMhEBSed RFBUERAGL i On With NF-KB 1 pl05 in vitro.
2 s A TPL-2 deletion nutants. Positions of myc and TSP3 epitopes

(Sal neron, A, letanather aspe@9tp 1iENBGod prabbdes@iiet8ad foradentifyidg azbmpourd30

(To03) 3. Brsh eecfpumm b taasdpatanoby, Sbh. % 5t inpdasn compdinirioradioRn a st abi &
COTpl 250 ol PP B ol A elerk P ckecENGR sk o AR4167) 1

synt hesi zed and | abeled wth 3 In vitro c ree 3
t ransl at i oandodetértsninguthecffetiogfehdiest cunpouad tohen iddikatdr eff sigrll tratsduétisml byer on,

et al., 1996). The appropriate translation m_ xes are then .
i munopr ecthsiPAreBolpsmidg g therpaction mixure ingraertgadeniify agpmpaund whigh

PCTNS99/ 18 i - pt iyng peptide. Isolated proteins are
resol ved bgeéﬁg&gg‘é%{@%ﬁlggﬁﬁa g‘d by fluorography (right hand panel).

Left panel, |abhl&@n'ahotbétapect, thibawentlbh provaedl apnethddSoe iddnesanos in the
entire rabbit reticulocyte lysate translation mx. p 1 OS translated in
vi tro @énecrempendovhiclemeiwlaiss thegoterdcinn o8 TRk polypeptisiaIwith/a kgt e on over s

of the fijl dat t. 1) . The TPL-2 N-t i i S.not
Fequi red  SPPBTIRE PoT o2 5o Rbion HR Tl feBpel BE 2 ed o BT e
epi tOpe‘tagg@%?ﬁolybé‘dtiﬁ_eMﬁﬁéﬂxéﬁi%er@éf?yﬁt‘h&%%&ﬂn%&eﬂﬂ 4fftBe WPLD P105 as in
B and then i mmunoprecipitated with anti-nyc . [ 35S] - Met -I abel ed proteins

ar e r eveal etbdplatibh,iend @gesh pbipparfrtde nnded Yo SNGEEPAGEherk vt fothe ptesaiteows the 105

expression in Lysates lro Fi gLire 2 TPL-2 interact% with the Cterm nus of
NF- KB1 p10%¢sf ﬁorwqqng,_ the TPL-2 polypeptide, or fragment thereof, specifically interacts with

30 the target component at a reference level. Accordingly, the method allows for measuring



L

A) p1lCS deletion nutants (Fan, et al , ( 1991 ) Nature 354, 395-398).
Positions of Rel honol ogy domain (RHD) (Ghosh, et al., (1998) An‘n? Rgv.

| munol . 16, 225-260), i s glycine rich region (GRR) (Lin, et alt?, {1 9%@)3
Mol . Cel | .wBiook119il6, 2248-2254) and anti body epitopes, nyc pagudderisssl (N),
are shown. The open arrowhead shows theyposition of the p50 C-term nus. The
cl osed arrowheads show N-term nal start sites of the various

TPL-2-inter ' - . - | [ : ' tjnued to the

Ct er mi nal gec?%&égp 9%‘%53%58% é’%t%ﬁcglp@ntge %egé}%%-ofwntg £elrcgc gﬁg\n‘ﬁ]’ ‘kﬂé?%éej C-term nus
of pl05. JiffekBlice2ndicatéy thasthattcompatindroddged thefintatachiod BLa TRPi2cat ed pl05
mutants. Conplex formation is anal ézed by 8 % SDS- PAGE of anti-TPL-2

i mrunopr e®phyipegiidgsor fragyhent phasedfsyvita adageienmerpnaptaf. THie mashitasios. Fhow
expression of TPL-2 and pl05 nutants in _Lysg%?s. The_arrowhead in B)

i ndi cat es PrifeTgslmbadimenys thsAgrgetspmponentyspd03 IePra. JxBo.MEEc), SEEdLirt h
NF-KB 1 p in vivo.and activaies an NF-xB dependent reporter gene after
transi ent I\é’ﬁggdsqrsttq_ra M,_aﬂyﬁl_lfdip_g}ygggtb@q- ated with pl05 in vivo. HelLa cell
ysates are | MpyR@RrEiPhhBIGReN dfind Micddih £3kad ROLIBAM GRombiss&aRpet i G
peptide. Isolated 3 o protelns are resolved by 10% SDS- PAGE and t hen
sequent i alusy ofeSPEs2npdbymeptidel preferabhyea recuibiidhiidi 9deptidid, that iMARIA@p3

PCTI US99/ 18543 proteins shown. B) The majority of TPL 2 is conplexed with p
105 in vi WINQ-eAld sqauence Ravineaatileas By o Adqniity miidipareioe seidateaeengs providedi
NF-xB 1 ant i . '@gﬁf stern blotting of cell Lysates confirned
depl et onq%PQQﬁFSI}I?gg?’rgEt noyd(é\fa' a-tubulin. TPL-2 content of

NF- x81rgepl et edn biysthérqiefesred eindbdintedtl obthe forepoing avpsisethe ndthidds of Lysat es)
s fund of and-TPL-2 itntnuaaprecipitates fromlLysates, with anti TPL-2
ant i ser umengymsges2 Bl aodypsatids prefarably ascpbinmicobmegtide. thayés f er ase
reporter gene urkat . T cells,are trapsfected w.ith .0, 5pg.of e .indi cated
expresel ontierya Hetele ST my e bRREY PASE e midp ok Reent Sfoet

adj ust ed itk HudMit Beid AR I¥cuds VASg ¥ 86duehde provided 81 S5O IBSINOYISordER) fyne in
duplicate and are expressed as a nesa stinulation index relative to enpty

io vector M@ad.sol (+I-SE). TPL-2~C dare are nornulized based on its
expression level, determ.ned b sterp.blotting, relative o, .TPL-2, which
s nsattined s AR BrarSIUET GReaRont ppieSpiBoBY opASh ieub®y RETHFY e poi
mut ant  of FPlsedof aldellFReeauRERE of £Beltbaged ikl hitPduch hARixkra sipBE dBliRGKS
NF-vcB activation by TPL-2. Jurkat T cells are transfected with 0.5pg of

t he i ndi caiou aesqomexsand pell preforablyanceinbinent @fdavingertterologetsanckeic the 3 i's
"NN construc lus 2 o] -tcB, I yci ferase, reporter construct. Duplicate
i or aseibetydie ad Lz pbpedidss 18 apeciiried PRBTGEE SRRt be 1o
enpty vectghy gr]ﬁ?lb&Q'puhi’ﬁle@ﬂJL-é/‘ﬁél&BéﬁifdQ! o hhdiBer Yol TAEH, tlzué‘?rﬁm%&l?ﬁ&é&éson of

3'NN did not ectt the expression of co-tranfected TPL- ata not shown).
Fi gur e2d Za detGorimstjpned signaling thiiFbededs TNFrexprepsién. 08 a methikbembudohean) the

transl ocati oa of actjve cp50 A) TPL-2 induces nuclear. translocation of
co- express@&orﬂﬁp%cf{l‘ CS @|TPROTIGF 8CRG CORSTL %}‘Stqpéf?sbﬁ}}ééfﬂ‘éedl With# 0.5 pg

each of th@aﬂs&%t%ﬁﬁgﬁﬁﬁw§eﬂu9n1§bgvs%9?e;t039gaé§lﬁiap?ignsﬁ Erghggk{%mz.zs

i mrunof | uoresceace usrng anti- reen; represepte

stipple) teNpeR ins£pra¥eired ehibolimisint XhO trandriphibhal Té%kd_tazo@rsut;&awma(w;
represented by dark stipple). Imges shown are draw ngs of single confocal

sections tmr@glg?mimebneeslemsctqnenm ansfected cells. Phase contrast inmages
e g SO b P 5D PR i B RS Bl M Rod L o
determination of TPL-2 activity such as kinase activity, binding activity, and/or
» signaling activity.
In even another preferred embodiment of the foregoing aspects, the method

includes a determination that includes measuring apoptosis of a cell, cell proliferation, or

30  an immune response.



nucl ear extracts are prepared fromcells transfected with the indicated
vectors. Myc 30 pl05/nyc-p50 are reveal ed by probing western bl ots of
anti-nyc i wolo@ntaci pitates RECTI FI ED SHEET (RULE 91) | SA / pERusod/sshAR
2003 WO 00/11191 PCT/ US99/ 18543 - 12 wi.tgh anti-NF-kB1 (N) anti sej Wgn?p
Conmparison with total cell Lysates suggested that nyc-p50 is ineffi u}
extracted fromthe nuclear fractio nd is).theref.ore, undcrnpresented. O
Nicl oar  NE-xB 1175780 EBerRR pre et s RboRiiien 3 s 150 Re Bhmrtl HREARLSE

bi ndi ng ackkMidbythe s RF coNdim@itRat iPFre R sﬁea,r&mo@g@ra&edakéd, tipansfoct ed
with the indicated expression vectors (0.5 pg each; t aaabe) ‘er al .,
(1997) ENBg@sdd, nusleic3aidBB20) natural enganiy bastdpsy nEidBial{yMdrbled piganic tasedabr
(1995) ~A~lol . CSI | .. Biol. |5, 1294-1301). C osed arrowheads show t he

posi tion ot"MPREY P3R§ddet ect ed NF-rc8 cotapl cxes. Open arrowheads show t he
positiopn of anty - { NE= . . A = In
Cone. 8, >cosmpet e PREESGLCAEINen e AEEH BRoig R A ridp il tdin e

dei aoasaacg&doidity ®kenfetiodyofahe fet@iigabpbits, 20l peefsiablx ewch aFdogipondisTPL- 2
proaaot es nucl ear a-~s|ocatioa of p50 | adepe~deatty of pl05 processing. 3T3
cel | s are suighledprigedtingtarcondftvatsugh of multip W@Sl%é\éﬁhilﬁéﬁwtpt’rﬂ?%’@ ~Wg), i

s either TRL-2 .Qr..TRL-2 (0.2 ~p~ a r 1 OSAGR R or enpty vector
(0 ag) " ar Dt BTN nBhig rashobls faoes SRRy P Pt s, el

i i ol | UOFf&EiBR GRi sk e DR E-eRPrelViBn, (08, frefefibly ShdumiafviR aRhAiGe,. een
represented by fight stipple) and anti-TPL-2 antiserum (red represented by
dark stbpple). Imangptrabmeah the mventzon prgwder a siethglddoriosatiog ah irsmoné ons

t hrough representative. > ansfected . cells. Pha co ast iLtttages are al so
o1 coant od. ST RGN 5 ArDiest By RarBEEL DY BR8P o S eesad

nye- p105_ Amidid&tle haﬁ%h&%&i@%cﬁﬁﬁfo@iﬁ%h QiR FhASauMt NShiFan Mduie! | S

arse traiisieptly oransfecte expression vectors eacodi zig nyc-p 1
acrd TPL- 2s{ffiPlen2p noodubtt thenipomilifiSsystach respoinye inethe patignc.ontrol ). After 24h in

culture, cells are netaboli calrl,y pul se ?. s | abel eg wth,
['~S]- Metl ' sS~Incaredatedpspsel HieaDXrion PEYY it ABethed forittcating 3 AB5-2-ndi cat ed.

L abel : B e => -
vhb,  r esor e EhAiURARBEC R, hEhGCR Sftosl bR bR B od g 20
show posi t TPL-Dindoia-a thefdpapicaltyetfeaive ol suZficieixan nadutidadPLindi cate the

shin in RECTI FI ED SHEET (RULE 91) ISA/ EP 17 MAR 2003 WD 00/11191 -13
PCT/ US99/ 18%4mted conditioprin the reeipifmbputiecy of myc-p 1 OS caused by TPL-2

Co- expr essi on. gx)%@o’%ﬂer%a{eg‘ﬁ'ég rtﬁ&lr&%ﬁt?oﬁ}qﬁﬂggﬁ%ﬁ&‘ PrbthoR Mg&e%&gx%%ﬂ-ﬂ- panel

A are quantifie aser densitonmetry a a are preéesen aphi Cal |y

to show t hendqiiONEKB QfgulfsnPin b BjetEh n@é'ﬂjthE%fB?‘,tédﬁuiﬁfstem{ga p50/myc-p 1 CS
(©. D 3T3 cells are transiently transfected wwth s vectors encodi ng nyc-p

1 OSAGRR atierapeutiallyTdecdye amomytofp phadBeGRRabhoampwitianste the {urwant sucth Jhat
nyc- pl05 turnover is determned as in B. E) 3T3 cells are transfected with
a vector eﬂ%‘)%‘ﬁnﬁﬁ%@rﬁ 1 OS together with a vector encodi ng TPL-2(A270) or

TP 31 nduced plbE arSeust AR gy BeialHioh roTISTHARR &7 oidbufiin)
pr ot easome TRI2 nedidiéd RFRBUE@NSH@LWREIn @%ell thcluding, administering to a cell a
composition capable of modulating TPL-2 in an amount sufficient such that a change in
25 TPL-2-mediated NF«B regulation is achieved.
In a preferred embodiment of the foregoing aspects, the condition to be treated is
multiple sclerosis (MS), inflammatory bowel disease (IBD), insulin-dependent diabetes

mellitus (IDDM), sepsis, psoriasis, graft rejection, misregulated TNF expression, or,

preferably, rheumatoid arthritis.



io A M3 32 proteasone_inhibitor (2011M or DVSO vehicle (control) is added
prior to pul se-labeling and nai ntai ned throughout the chase pegipcﬂAg_gm ed
myc-p 1 OSis isolated by i mmunoprecipitation as in A and quarfifie y

| aser denswb@orifoy. Data are presented graphically to show pdgussdiess of
the drug on TPL-2-induced nyc-pl05 proteol ysis. MGL32 treatnent conpletely
bl ocked the production of nyc-p50 during the is chase in TPL-2
co-transfected, cel lti transf.ected with

l_(da%'.a Qot bshovvn : gé 3T3 .cells ar

the i ndicated vBAPYPE RIEeFRd & Pﬁ‘.‘“b"f}%)f’f‘ {¥§eoiag 8%?&9%‘55%@%%?% of

my c- p50/ MygaptlisiElRdaloBtastlLedmpbard sdib@Ed #4h By gwuﬁlebﬂgsﬁfi@%f?\rlﬂ[;tbdatot s of cell
Lysates with anti-nyc antiserum TPL-2 co-transfection increased the

absol ut e lamird-3-aytlopyuty b BH-pyorope 2 Sel/]pyrimahinSepl)-2-Fhlosopheaylpd0 nay be nore
t abl in TPL-2 - i Ils, h dolit I

Cocat | on bSTAREE ESBIS ST §ater A PSR RO T RS EDS O i s
e e . T Dle s . .

TRE- o FhaaRgiinEebof e, O ED-4 st R6 b0 elind S i Slitonate |

OS degr adait gadiufi2ieBidrdbenddNA[@, 9] pHedanthraliseylcarbaxk@ater ansf ected to stably

express kinase-inactive TPL-2(A270), as_determ ned by western blotting.
Vect or control la@npder sippeththainvestionpipvides asnashadsigr figatingeMpf y vect or, and

two i ndependent] y. derived clones expr.essin PL=2(A270), .are netabolically
bul sel aboiBreniafiof S RinliPREYs FAPUERA! Ao N aBhGsed for the
times indigahgdiichllBefediie aRIRREHGETEL -2 thbtiBatb QR AN dreneROMCHR! Medi um
as indicated. Labeled p 1 OSis 17 MAR 2003 ' WD 00/11191 PCT/ US99/ 18543

- 14 i nounopr ecilpiatratagad dspeaty the invenymppresidas i mgthadtfor tNFatmBirijddmatriti ser um
resol ved by SDS: PAGE and reveal ed by f.lugrography., | nopr eci pi.t ated pl05
o quant | TABAOBYY) SURRISAIRGITE GTGRIFSFakHEK ot AT B ERE G perage tically:

gr aphi cal -dffive Bhodifilora Tﬂdyﬁﬁug%?gﬂ?gmﬁ% lﬁédtﬂ@nt%fcc&g' expressed nyc-plos.

3T3 cells are s transiently trans vectors encoding nyc-p 1 GS
and t he i ndi catiac prefetred embodiment ofthe two Caragaing afpelts, thy TPhmodwatos & at ed
by i mmunoprecipitation with anti-mc MAb_and reated with control

buffer ( 1V 3-,[4-%5%9&?-&%10?%l&ﬂ-smglﬁh’a%-géwr{&ﬂagl-%magpﬂa@ragbeqyﬂni bitors

(3). Ispl [0 l\ed 9 . } € ted with

it - N KR T B S R B o et
mobi | ity oduiholinetdrbopyldlep3-Capsgmdy19y, 53dthy dto-Qd~betpoRFindsdle mehamesulforldpdl nant
negative TPL-2 nodul ates transcription of TNF-induced reporter gene. Jurkat

T cel | s ar® sofasfshinsebesse brlth Npheppnthrelipe-drathorelalst Figure 7A  with a i5
vector expr ess:\ﬁ%‘é%nlaﬂ&lhgre&ﬁ?o%irhgrﬁo{vhgé t}%eébg%ﬂﬁg;%%in%m%a%aﬁé LA %tl%f].%)g._,z KD

TNF-i nduci bl e I'esponsi ve pronbter sys - éexpression

(ki nase dea@ymetoid iithrisCh FPL(Lmbeiilalon & enifioysdahatasnot Baslpytidyipadecr ease in
TNF- nmedi ated activation. Figure 9 a o The chem cal structure of the
conmpound Nihpdiehdirbryzoig kifidarele yethanesudfopptseny| sul f anyl ) phenyl] amine is
depi cted which can inhibit TPL-2 kinase activity by 50% at a |evel of 50
~.M Figure 10 2 s The chem cal structure of the conpound ethyl 5-oxo0-4-[4

(phenyl sul Baiayb)ggdﬂétmp&f-tﬁe @rzw&%et rahydr o- 3- qui nol i necar boxyl ate is
depi ct ed ich can i nhiDi - i nase activity by 50% at a | evel of 10
pM Figure 1
TPL-2 C-terminus is required for interaction with NF-xB1 p105 in vitro.
25 A) TPL-2 deletion mutants. Positions of myc and TSP3 epitopes (Salmeron, A.,
etal, (1996) EMBO J. 15, 817-826) are indicated. M30 corresponds to the alternative
initiation site of TPL-2 (Aoki, M., et al,, (1993) J. Biol. Chem. 268, 22723-22732). B)
TPL-2AC does not form a stable complex with p10S. p10S (Blank, ef al., (1991) EMBO
J. 10, 41594167) is synthesized and labeled with [**S]-Met by in vitro cell-free
30 translation on its own or together with either TPL-2 or TPL-2AC (Salmeron, et al.,

1996). The appropriate translation mixes are then immunoprecipitated with anti-TPL-2



17 MAR 2003 WO 00/11191 - IS PCTNS99/18543 Figure 11 The che 'Cﬁl
structure of the conpound 3-(4-pyridyl)-4,5-di hydro-2H . AR 2003
benzo[ g] i ndazol - 2-i um net hanesul fonate i s depicted which can inhibit TPL-2
ki nase actyyos iy 50% at a level of 100 p,M Figure 12 ThepEhesiongsss
structure of the conpound sodi um 2 -10 -

chl or obenzo[ |1 J[ 1, 9] phenant hrol i ne- 7- car%oxyl ate is depicted which can

aut or adi oBRSNY T SHEARIIE FER B D BT ANEAPY OPY SRETTACE 8
aut oradi o i~ e

several dj [ ounds . 1 ' v ' 2

aut ophos phf'{)vl;eglfxgp % cf)lr%18 m;ﬂﬁg w&g&iggwpgﬁg%ghgé% %lrgélllg{%lreosﬁ S%?W%TF%Fzget

pol ypept i dfd pl05eexprdssibn in thB-eatifelrabisit teticuldcyté 1ysate translation mix. p105

pyridyl)-4,5-di hydro-2H benzo[ g] indazole; Lane 2, ethyl 5-o0xo-4-[4

( pheny| sukmasigted anvitrpeehersted low Svelstof A0 dlane 3) whichere ol akstlg pnaver- Lane 3,
N (6ph - 4- qui nhol - 4- (ph f I | ]am ne; L 4

oo ek ARkl A ORDSR S a TR A RRRYA R A e oy

30- 397 ; i YRR - : defi¥ep ZIN- GST- 1 KB- a,
<(31nd vehi)cigc{aHél cl) ylp?g%sggM%‘é%@%%%@?t%tgé:@lﬁ}{d;er dgga%lglég)gfﬁl?:ﬁgjre 14 The

cor e st r uedrmisuspareqransiated iy Virdewitly pt 05 &siniBardbthen imohun@wrefpitatet edth

Description of the Invention TPL-2 (tunour prg%gﬁ]si on Ioc%‘s?FZhois a MAP
ki nase ki AB4EnYEi Made [ 15hMet-lebdedprotrinnarg seisale OfpgraPly altsr dRESHYY i ne

| euker a_ Wy 1 oThe RS PEr)exBREANR S By ARlyPept| de which s associ ated
wi th tunour progres& on - an unor f genesi's TR A vari ety of systens, and

whi ch gppears to be activated in tunors by Cternminal truncation a O
(Makris et al., ( 1993) J Virol 67: | 28b-1291 ; Patrotis et al., ( 1993)
PNAS (USAFigere225| - 2255; Makris et al., (1993) 3 Virol 67:4283-4289;

Patrotis er al.. . (1994) PNA 7 MAR 20 00/11191 PCT/ US99/ 18543 - 16
(USA) 91: 97559?@&‘%&?‘)&%‘?%‘%&“ér‘?‘jm‘(%gg‘)aﬂ\%éd@%f&vgioi-826; Ceci et al.,
1997) Ge <638 i i i i d
Sequonces of rad PiBs RS0 Rhuanlq\Eafi iRl SHBoTHOualE3 561395 308 PonEG |

MD4454. TiRel humbkigy demiath (REDp(@hosh,ac ], @9a8iehors Ref. Imhenblive 0IBRPL6M,

honol og terned COT, for cancer Osaka s t%oi d, are_avail able in GenBank
under &% ce¥iimTigiiesiond ORI dbmp ol a AEP9P) § AL diiola] € 2248-2459) Mdyoshi , et

., Mbl. | Bi.ol. 1 | -4096 1991 1. TPL- i NFKB
bgul acor RO HiQpes B b NFREB ) o R Bl dokn o e diswsind TpL. 2
mol ecul e fR¥itfoR@f R FROtedinifR. Phe ABIR aAwhkhdsyshoWwaN-téiefsal Qtart $iRs bPihe?2

nol ecul e
various TPL-2-interacting NF-kB1 two-hybrid clones, which all continued to the C-

~

terminal end of the protein. B) and C) TPL-2 interacts with the C-terminus of p105.
20 TPL-2 is translated in vitro together with the indicated p105 mutants. Compl'ex

formation is analyzed by 8 % SDS-PAGE of anti-TPL-2 immunoprecipitates (right

panels) and fluorography. Left panels show expression of TPL-2 and p105 mutants in

Lysates. The arrowhead in B) indicates the position of p48.

25 . Figure3
TPL-2 is associated with NF-kB1 p10S5 in vivo and activates an NF-kB-
dependent reporter gene afier transient expression.
A) TPL-2 is associated with p105 in vivo. Hel a cell lysates are
immunoprecipitated with the indicated antibodies -/+ competing peptide. Isolated

30 proteins are resolved by 10% SDS-PAGE and then sequentially western blotted for the



The invention includes, for exanple, the use of TPL-2 nol ecul es to nodul ate
NFxB activity inin vitro and/or in vivo assays, and in partlcular to
phosphoryl ate pl05 i s in such assay systens; the use of a TP - qamg

to nodul atg Nﬁ%ﬁ.§ct|V|ty inacell invivo, for exanple in e%ﬂggwﬁg uce
or prevent an I nmune reaction or an inflammatory response. P

advant ageous enbodi ment, the |nvent|on1relates to the use of a TPL 2
molecule in the treatnent of a di seasé é5500|ated mnth der egul at ed NF~cB

The | nyentireineshid B Fhcmaippa; ”'gf&gfm%é %?%%'ve e sallcr © he

;ggg;ohe?%(%pco%gg#%tako or 1In Acﬁé{]ﬁi: SUC as I (e:e tﬁf%‘g IR o

TPL- 2 nol blotting dfeell Lysaes confinned aypleﬁowafbmwpm,wnmff@hmmnmbe 25
designed to induce or prevent pl05 phosphorglation and proteol ysis. Thus,

for exarrgm!ltemo WWB@G?YMW ')opmgixmmacmib!mspfhjrsaaésl,d type
degr adat ) W oh et TEL i Pit e ares S 1 Sted Yo SR TPE 2 ety t.uiﬁlfﬁlo
P om fur t Fep 2 pipien scdibles i NE RS alpiacR UATEM R todht ikge T S

PCT/ US99/ drériisfected with 035 ig s the Indiched exprtssidievactore phisPg of thiepasa dead”
dom nant negative nutant of TPL-2 may be used to down regul ate pl105

phosphor ytamstraet (153l DNAfis adingiedia g wihpmpy pcINAB veoper). TRIsiferdseassayd 05 but
failing t f ar A kinase dead nmutant is
pr ef er abl °8§g§i@§?&‘§"‘§5‘9§§{ﬂ{y@‘#§f’%?%%"‘Eﬁﬁ%&%‘%&a‘dﬁflﬁ e TP anpl e
at pogbt i Gdbuck CAnubl(+ASEYEPIIRACKR DAY HOrRRZA bas e 69 ifs 2rstesieRbad by
assessnent of the ability to phosphorylate an artificial substraté or may

be desi gndetemminedh b westgmdiloting, relative 4o TPLe2, which is assigped an athiwary yglaeesi s to

(A0 andf hAPLFHARR5G Rijethloive delinihlailh S TRES, E5T0-COARiaR a1 [ o
sequence Qomplabp w$ M@lmmt@moﬁmafbﬂm& Jurkl: T 288 abFbrads %@L{ cule

As used herein, nol ecul e” refers to a pol ypepti de having east

one bi ol ogmhaﬂ Smf th¢ indicatedeXpredsiofi ivectpes andt dither 2ug bfiemptyfveemeontie 0f TPL- 2
whi ch retm I 5 Ie t one struct ral determ nant Qf TPL-2. The preferred
TPL- 2 ol 18 PHNF ek lugy msmmrqeﬁcqyém mmse@éw&mqo.

MB4454) . W Q?agiéﬁ EB!ulagm i g&g “py i, d
sequence Q%o set Tort B er gccesm or%ﬁ?lo 4454 'RP{}Z‘F natlve se%tences

encodi ng SEp \Hgswtpdmmde conifinvd4bar emagemenaﬁémdm ndvatiecnzhe exprestidrooft he
degener ac f cod 7 0 persons skilled in the art.
I\/breover,x?%@" %?ngfdﬁ 5‘?%& 2 pol ypeptides which are encoded by
sequencesmgu'relq have substantlal honol ogy to the nucleic acid sequence set
forth in MB4454. "Substantial honol ogy”,: where honpl ogy indi cates sequence
i dent i3y, meanSOMRXPESSIRRO! m%%yaamﬂ%mﬁwusm wansication pEadtivan 45%
sequence ug’Cﬂ sptity, preferably nore than 55% sequence identity, preferably
more than 65% z5 sequence identity, and nost preferably a sequence identity
of 75% or nor eA)é@u-anbgudhar&ahslaaﬁoaMQoekbm-aml QT aren. For
exanple, the term"a TPL-2 nol ecule" refers to COI, the human honol ogue of

TPL- 2 ( Ac Smbsirwly wensfacsedovisie0.)4e cadh of hejodicated sxpreasion vecrms and s@ingdence

ool agy PLjpuRERnlnkhofibkeBAs itte aiy Ak AL (R RS BY b 0 )
the BL:%ST sﬁbﬂeyiotlbmmmmmy #50 End@IATPL Y snridiund @ediQtgiebdnisabyies. The

BLAST 0 V\D OOI 11191 18 PCT/ U899/ 18543 algorithmis descri bed
in detai I shom age chis

e 5
| ncor por atﬁﬁ’%vangcm% w;,ﬁ% o%,'fl‘e defined as
foll ows, and are advantageously set tg t he define d% ault paraneters.

Advant ageousl y, B) ERIb2 tinduces mymps0 ito grpnistotessings theawicktub\CyBopisdmieqndt es to s

ot Vonst - diairer P bt bleoBl Al s st il ot SRRt Mo o o

EXPECTagn Ei185/mecspsedte revealed by yebbing WstcBLWIOE dffatifyd Beatndiregimey  Search

Tool) is the heuristic search al gorithm enpl oyed by the prograns bl astp,

blastn, blastx, tblastn, amdchRESSLEET (tnﬁﬁfsnprograms
ISA/EP

-v'x_




1 o ascribe significance to their findings using the statistical nethods of
Karlin and Altschul (see http://ww.ncbi.nih.gov/BLAST/ bl ast iu? mm
with a few enhancenents. The BLAST prograns were tailored for#de 3

simlari twﬂs]&ﬁrlmi ng, for exanple to identify honol ogues t @ceaniueissss
sequence. e prograns are not generally useful for notif style searching.

For a discussion of basic issues in simlarity searching of 15 sequence
dat abases, see Altschul et al. ( 1994) NdBure Genetics 6:119-129. The five
BLAST prograns available at http://ww. ncbi.nl mnih.gov performthe

foll owi ng t KtheEntiINRSEP1 (P dREs@Gma ConifafiSorrwith istuldel] Ioiee Bagpedgd st a
protei n sequence dat abase; 20 bl astn conpares a nucl eotide query sequence
agai nst a MR isdeciciently cxtracied fwse themuglees fraciopand s, - f r ame
concept ual unf t%% products of a nucleotide query sequence (both
strands) agal nst™ a protein sequence database; 25 tblastn conpares a protein

query sequence UANBSIEarNFKE Pmd@eds?wz&matogmyaémammma-
translated in all six reading frames (both strands). thlastx conpares the
si x-frarfe thiading astansofgruciean qeracss.iprepatiigmadd reHe mansfected withitke 3 o

six-frame translations.of a_n otide,s ence da 3 I 91
PCT! USQo/ 1 dadigated F*U“S"i“rvﬁ&ﬂ%gbgé‘%ﬁé*r%g%ﬁg“#ﬁ?é@ W@%Sg#&é
par anmet er s:3620§; 1§ XdaiVe B bYIE RIS A8 AWkalaQ T 6 af {(1995) MsL. Tell. Bk 115SEM4CIB01).
default is yes. (See paraneter in the BLAST Manual ). DESCRI PTI ONS

Restricts tClesedarnwheads shnov thecpnsitianoef the pvadetected NEmgB complencs Opeapor t ed

T M
10 O A S

sequences t{parfkily of AaBRed NFxBaonfpl¥xdshe statistical significance
threshold for reporting (see EXPECT and CUTOFF bel ow), only the matches

ascri bed t HBigyredtest statistical significance are reported. (See paramneter

B in the BLAST I W bl 1 §Q| f
reIp(r)]rt i (ra]gv mat ch%%%%ﬁb%ﬂ%%@%@é@b?@%ﬁfg%% | O %ﬂ;g'oguch
that 10 mat ches P1PcQNLE kRRkititiyP@ansTectsWith VBG6!s¥nbodifd AR50 @) di ng to
t he stochastic nodel of Karlin and Al tschul (1990). If the statistrical

si gni f i canceithes TPLEXA270) or TRL (0.2 pg) wultoyc-p IMGAGRR dExppiTvectord84gE)ll, t he
match w | npot Jeported.,. Lower . CI threshol ar e.stringent,

| eadi ng to ‘f*@ﬁk‘?&‘ﬂiﬁ‘@?‘nﬁ?‘@n@g S Eﬁ?;t%r 'e“ﬁl(')' ‘éﬂﬂgﬁgggffegﬁ%%m&w

accept abl e. MAIER 15all 2B ApSE (ipiteh eprBicnfed Hytiphe sipple) and GUEFFL-Dufidefurs cor e

for reporting high-scoring segnent_pairs. The default value is_cal cul ated
from t he Extvedrepmsrared by sark:sitpnds). Impges shown awsdsawings pf single sapfosalsections

e ol R ShaN s AL MR SR e | e
CUTOFF eal uFigurke §her CUTOFF val ues are nore stringent, |eading to fewer
O e R BB Srbod s ST Fr L DhnsT et
EXPECT. A) Effect of TPL-2 co-expression on p105 proteolysis. 3T3 cells are rransiently

wansfected with expression vectors encoding myc-pl05 and TPL-2 (TPL-2) or with

myc-pl0S and empty vector (conmol). After 24h in culture, cells are metabolically pulse-

25 labeled with [*S}-Met/[**S]-Cys for 30min and then chased for the times indicated.

Labeled proteins are immunoprecipitated from cell lysates using anti-myc MAb,

resolved by 8% SDS-PAGE and revealed by fluorography. Closed arrowheads show

position of co-immunoprecipitating TPL-2. Open arrowheads indicate the shift in

RECTIFIED SHEET (RULE 91)
ISA/ EP



Ls

MATRI X Specify an alternate scoring matrix for BLASTP, BLASTX, TBLASTN and
TBLASTX. The default matrix is BLOSUMB2 (Henikoff & Henikoff, 4TP9HAR ggn@
valid alternative choices include: PAMAO, PAM | 20, PAM250 and '3 o | I TY.
No alternay@owciapi ng matrices are avail able for BLASTN;, speawdtiysmgsidbe
MATRI X directive in BLASTN requests retjgr.ns an error response. WO

001 11191 -20 PCT/ US99/ 18543 17 MAR 2003 STRAND Restrict a TBLASTN search to

. h M . . t
S Sy O BB T
bot t om st [ARGnEPretipRatdd - SIDFURAGEyc-FI0LARENBS kreQfubnRABMhserof the query

sequence that have | ow conpositional s conplexity, as determ ned by the SEG
pr ogr am oflensblomet agd Hederdhpres¢ried@ppldeathutoshew dhrituBioyer e myc-p YOI M)- 163, or

R T R T O N T L
17:1 914203 ectBfsent in%ﬁ%-é{}'gfhnﬁmnpﬁqqmtlgmr%ryJﬁtOggW% Li pER (see

http://svwm nchi . nlm Filtering can el'imnrate | o statistically
si gni f i ca@donhal). yolpd§b cahbyerundertmingt asnig B. &) 818 zelis atthhdehitdsithaut put
(e.g., hits against common_ acidic-,, basic- or proline-rich regions),

| eavi ng t Kectppensoging mays-BH)3 tpeetherovidhs @ vegior ayrding THL-2(We7BLerrgmmEquence

eauence 7eRERRERD FrtBher i B 305 1de AR ARREn 08 TRECRInah R ERT s Y

i n nucl eobisleol§Esl eB166kedDydn, inhibitdr @He pRReas6ihé. ST o8lls hrd tRhOElkd a§BAUENCES
(e.g., " "). Filtering is only applied to the (E))l;ery sequence (or

i ts trianslAatNIGh3Dprateasersy inhibitort(30 D o I SQeghishedleentradeisadiied pridriter i ng i s

DUST for BLASTN. ..SEG for .qth . |t is.not | far .not hi t
A1 to be PHREREIFIRG aatdaishigd SRORPR! Dbt 5ibe AP ite s Badtiences i n
SW SS- PROTgo15t0d by ith&fuhBsresibRMtish 24ah ADshdeqiR86H& by Rsé MR BmEnS! Badniref fect .

Furthernore, in sonme cases, sequences are nmasked in their enfirety,
i ndi cat i ngpreseated ghaphidally its slicvathesifigel ffithadme cofTFARY-imbicehmycpdPdr t ed

agai nst the unfilter uery sequenc houl d, be suspect. 2 s. NCB]-qj Causes
N "o | et e 2 et R e DlBEkSstinS BroR i AL a5 Swedhe cae, o
and/or,d o . 1 i ed
R e

htt p: / / wwthéindicatddraeniobs apav BLASduplidaeesi Steadyt staie lavelsed werc-pSltmyppisese
pol ypepti des encoded b

f ucleic acid 0 sequences capabl e of hybridi zi ng
to the nudeErmingdiafese BnBrobing: WD glqtﬁof&ﬁﬁdﬁ%ew&gsatlﬁycawsw@- of |ow,
medi um or Fh FEBREAGY increased the absolute levels of myc-pS0 compared to control.

Thus myc-p50 may be more stable in TPL-2 co-expressing cells, perhaps due to its

20 nuclear location, since the overall rate of myc-p50 production from myc-p105 is not

increased (Fig. 6A).

Figure 7
TPL-2 activity is required for TNF-a-induced degradation of p105.

25 A) Kinase-inactive TPL-2 blocks p105 degradation induced by TNF-a. Jurkat T
cells are transfected to stably express kinase-inactive TPL-2(A270), as determined by
western blotting. Vector control cells, which are stably transfected with empty vector,
and two independently derived clones expressing TPL-2(A270), are metabolically pulse-
labeled with [35S]-Met/[35S]-Cys for 30min and then chased for the times indicated in

30 the presence of TNF-a (20ng/ml) or control medium, as indicated. Labeled p105 is



§

WO 001 11191 -21 PCTI US99/ 18543 17 MAR 2003 Stringency of hybridization
refers to conditions under which polynucleic acids hybrids arp7sMARI 2003Such
conditions are evident to those of ordinary skill in the field. As known to
t hose of ‘skdbditin the art, the stability of hybrids is ref|Peavessoitss4s he
melting tenperature (Tn) of the hybridighich decreases approximately 1 to
1.5Cwth every s - 1 %decrease in sequence honol ogy. In general, the

emper ot USRI ok s e SACVERAND SEERRH Bl e
per o _ _ o n |
condi ti 0n§D§=Pm%?g§]re§/teﬁlbchg%Xrogé%&%ﬂu%%\??@ﬁéd Bg%s\élgrqgmmet% ¥y ngency

As used herein, stringency s to I ons erm

hybri di zalak@rieaditometryant atawe presentdinraphichl femuences that form stabl e
hybrids in 1 M Na+ at 65-68 C. Hi gh stringency conditions can be provided,
for exanple, bY)EPbra iaducesipbastharvdaionisowspessad mperpé@hi3dibfieHgaBx SSC, Sx

Denhardt's, 1 % SDS i um dodecyl sul ph 0..1, Na+. hosph d
01 P st e SR TLERRR cadite AR s A e BRACRPRER 6, Sor g
hybri di zaj{sef coltidd @Em@gmm i3RRA BYintBndife dpnRidwREYRE-Ayc MAbShEPS,

with a final wash 0 mn) at the hybridization tenperature in 0.2 -
0. 1x SSC, then irettedBGth dobttel mtféer §1); phryphatgser(@) er shasphatasediles phospeajaseval ent to

hybri di i i b d i bed i b - 5 h
DL R BT RO AR e i o L
SSC, 0.1 % .SDS. L i it i

IR R SR N Y

case, 1tohen{)jc%¢‘b5\eﬁssgdb§mtj 213 ed@tort he hybridi zation tenperature in 2x
SSC, 0.1 %' SDS. It is understood that these conditions may be adapted and

duplicated using a variety of buffers, e.g. formam de-based buffers, and
t enper at ui_es. B;errhardt' s solution z s | and SSC are well known to those of
skill in tH*&°t as are other suitable hybridization buffers (see, e.g.

Sambr ook, et a'DomiﬁQﬁne%at%%-ﬁ@o@ﬁﬁle@rtragﬁ e of ANFRRRLA AepotE At . Col d
Spring Harbor Laboratory Press, New York or Ausubel, et al., eds. 1990)

Current Prot ocdurkai T cdisl aee trhasforBied laogprding od theWirbegdue Goligurel 1, with Opt i mal
hybri di zati on conditions have to be determ ned enpirically, as the |ength
and t He GEeeler exprrseing adpcifanesegepssier ggnsamgetthic gonigpleof a TNiGImhycibla HiFxB2 2

PCT/ US99/ 18543 .17 NMAR 2003 Advant ageousl t Knvention regver~ provi des
nucl ei ¢ aé?sgog%ﬁWH@QtW¥§Wa¢%'e g%‘r“g%ﬁ?”ﬁgg?‘?@‘i“?ﬁ? G,Oeaﬂﬂ%efﬁs'?rqt gent
condi t i ongC-tk@nidalfthAGARNY 1€Hs tdeddnek@inCTRE G asd easatisgt forth in GenBank

MB4454 or NM 005204 (see, respectively, SEQID NO 1 and SEQ ID NO 3).
Preferably, the fragnent is between 1 ~ and 50 bases in |ength.

Figure 9

20 The chemical structure of the compound N-(6-phenoxy-4-quinoly!)-N-[4-
(phenylsulfanyl) phenyl] amine is depicted which can inhibit TPL-2 kinase activity by
50% at a level of 50 uM.

'Figure 10
25 The chemical structure of the compound ethyl 5-ox0-4-[4-
7 (phenylsulfanyl)anilino}-5,6,7,8-tetrahydro-3-quinolinecarboxylate is depicted which
can inhibit TPL-2 kinase activity by S0% at a level of 10 uM.



S Advantageously, it is about 25 bases in length. Gven the guidﬁnﬁx
provi ded herein, the nucleic acids of the invention are obt ai nable R 2003
according to nethods well known in the art. For exanple, a DNA of the

i nvention ywg o@Pf13f Nnabl e by chem cal synthesis, using polynep@ses®nass
reaction (PCR) or ~by screening a gengikc library or a suitable cDNA

| ibrary prepared froma source Zo believed to possess TPL-2 and to express
it at a qS§ect3HIe | evel . Chem cal nethods for synthesis of a nucleic acid
of interestd™®e *known in the art and include triester, phosphite,

phosphor am di t b Qat<h topri mer net hods
as well as o|igﬁﬁgg?g%?yﬁiegﬁﬂ?ﬂgg?ghgﬁgﬁ%?ﬁgggﬁggégf§$h¥ e§§9nethods may
be used i behtvdgimdarele?-nune hrethanesul fdnste doidepieted whidhecan undikit TPAE2 Kinase known, 1
s or the sequence of the nucleic acid conplenentary to the coding strand is
avai | abl e actiyityebyh3%wabd Jevel ¢f l0AatMar get ami no aci d sequence is known, one
may i nfer potential nucleic acid sequences using known and preferred codi ng
resi dues for each amno acid residue. An alternative nmeans to isolate the
gene encodigwrelRL-2 is to use PCR a o technol ogy as described e.g. in
section 14 of Sanbrook et al., 1989. This nethod requires the use of

ol i gonucl eot i ddh§rchgraical sictusg of tha gempgundsadsunBr - 2 nucl ei ¢ aci d.

Strategies,for, s [ ol . a0 ti.de : i bed bel i braries
are scree ncgz?ré\?etn%&@:fggﬁ@ e@%‘“ﬁﬂ%&ﬁ%ﬁ%&ﬂ%&l 1§ dgél gﬁeg ﬁ@g{}} T lﬂié)lﬁ{t?&} '# he gene
of intereg&mgga&hgwq; (ﬁ%@t@@@QQQQO@ﬁhit- For cDNA expression libraries
suitable 2 s neans’incl ude nonocl onal or polyclonal antibodies that

recognieze and specifically bind to TPL-2; oligonucleotides of about 20 to
80 bases in length that encode known or suspected TPL-2 cDNA fromthe sane
or differéﬁgung%ies; andi or conpl enentary or honol ogous cDNAs or fragnents

th f that i dizi : ' f
Sereont ng genormrABRIAITERRET: Hoh BHURKlRs RN ARRTERUSbEEGPes o1
ol i gonucl edifferdescontddiAds Breducagniie el SETRIOR dubdthosphoodsati drh@ L2amE T

hybri di zi ng DNA; and/ or honol ogous genomi ¢ DNAs or fragnents thereof. WO
00/ 11191 REI30%p&ndidsaphorylaton of aratdgaRpRigpeptiienie) €5T- ball-d (Bamodi3a@- TPL- 2

nmay be isol ate cr.eeni syitahle, c r nom c |l ibraries under
s_uiyt abf2 Wﬁwgr‘%fﬁ@ﬁmg%&gﬁoi«ﬁfsmawﬂﬁ%? gb“é,g_ye]i e 4t ei ¢ aci d
di scl osed @ﬁé@éﬂxlf hasli -5%,7,995&%@%%%@&0%5&#@& eied: 1AM BhR.@equences

set forth nBank” accessi on No. or NM 005204 '(see, respectively,
SEQ | D NO pHenaxyd4-suisa!)-N-MQph&ylsufanyyiiceyljahnar Les 4 smunspondr;diaat By

P L AT T By et LA o P B BRI, T
i } 1 . 50
oo caslBIShERGhRrLRRLoAFELyen PGB AN A0 BIRPIY

that akpe tdg HaRtReddtails)the i o conplement of) an equival ent or greater
nunber of conti guous bases set forth in M4454. The 20 nucleic acid
sequences sel ected as probes should be of sufficient |ength and
sufficient#é%ungﬂbiguous so that false positive results are mnimzed. The
nucl eoti de ces are usually based on conserved or highly honol ogous
nucl eoti de seqUERC&Ste Hrudt§dioPHSinGfinylBkrigativEd & dE;F?dt@d.C aci ds used as probes
may be degenerate at one or nore i s positions. The use of degenerate

ol i gonucl eoti des may be of particular inportance where a library is

screened froma -egLes in ch preferential codon usage in that species
ataila 8 : -
0

1EARYNI9% which to construct probes include 5

and/ or 3' codin ; ggﬂgg&ﬁé; redi : L [, ng
sites, and the ?FEe. r rgﬁgggﬁgP§$:§f%ﬁggg?%ghghﬁﬁgggﬁg%h%%%%Xﬂgggne

di scl osed" hredseddiativn Wittag Moldrey e iredéul@atia PrusiShd gase pplobescoddsaf er abl y,
nucl ei c acid probes of the invention are | abeled with suitable |abel neans
for ready gelypentiderwhighois apspeiatedivith fusiour pengressipmsng turaoriganesipine vaiis®! neans
is a radiolabel. The, preferred t hod of .| abeli DNA fra nt is by

| ncor por at Phe SEpPATRR R PR BRAS e e ot B S SERs e 1 a

random ¥ i (AR &aL! fl@'%) 2VEoPST: | BB . PARGWLr N, (1D93aMNAS @ik@gnucl eot i des
are usual |y end-[abeled Wi th a-32Pl abel [ ed ATP and polynucl eoti de ki nase.

However, otRaR5e2hnddalres.afal (ORI ioact7i4283-4289; RdtedislsealiSeeP4) FNAdbel t he
fragnent or oligonucleotide, including e.g. enzyne |abeling, fluorescent
| abeling with suitable fluorophores and biotinyl ation.



After screening the library, e.g. with a portion of DNA including
substantially s o the entire TPL-2-encodi ng sequence or a sui gaﬂﬁ 2003

ol i gonucl eoti de based on a portion of said DNA, positive clonds ‘%R

i dentifi egfvdyo/dediecti ng a hybridi zation signal; the WO 00pcdnd$ub/18543

PCT/ US991'18543 - 24 - 1 ? MAR 2003 identgfied clones are characterized by
restriction enzyme mappi ng and/ or DNA sequence anal ysis, and then exam ned,

hei hot ¢ FOYR) REP o RS BBt e Ry FAPBO TR T8, O LT e

transl ati gpntdibty 8f 6887807 m@rcm'tng?été Aic1ER ARSI ahfind R8a s&fuehi8dspdiones are

i nconplete, they s nmay be used rescreen the sane or a different library
t o obt ai nTELE? hrappaibable InGaBankfunkdbeadceimiar yurhiser ddvisi c The hecleicheid and
over | appi ng. clones may include exaons and introns. |f the library is a cDNA
library, BREM Igbsesapentesobthedrenambllvihamqlag fesasd S0 To herrapessdisakp frame. | n
bot h i nst 5, . C i tifl |.S Lih the
oris add A0a0g e TRIEIE o R el Rk SR AlhRE: i TOTREY AP Rolbd
det er m nagdee alfBANS., MigbsHti & all SRfo¥ WdlN Bid/N1 NEBIS408340961(P9919) at | east one
structural feature of TPL-2. Structural features include possession of a
structural notif that is capable of replicating at |east one biol ogical
activity of naturally occurring TPL-2 pol ypeptide. Thus TPL-2 as provi ded
by the prededflrhbehlNFsB regulatfes splice variants encoded by mRNA gener at ed
by alternative ld_Gl fo.a: PLJF [.pt 31N o Ry tants,

I3 B first a3fect, (hé it EheiGH ?él%téesﬂ{ﬁgé L of 2FPINY gfo‘i.!icg@ f¥ (it

gl ycosyl ati on variants®an er cova erivatives ich retain
at |eag! QQRIPGAINIHE & v@)d/ or physical property of TPL-2. Exenplary
derivatives include nolecul eS wherein the protein of the invention is
covalently nodified by substitution, chem cal, enzymatic, or other
appropriate nmeans wi.th a npiety other than a naturally occurnng am no acid.
Such a moi'®ty ﬁ’é‘ﬁs BEhg Tdereplské noi ety such as an z o enzyne or a

radi oi sotope. MyEtAGH W AGIHART BF Exdighid! Flu)!e QF?P'IE-Q'&I'&%UC s'tg%c?dupafne TPL-2

found with a particular species, preferably a mammal. variant may be
encoded bWBH gdtait9dn &€ He0Undld e A0 RsH9E anianbhticulRytodhodpHopylhte pyes i ant of
a particular gene, or represent an alternative splicing variant of the

TPL- 2 gendn suchsastdy dyaenbyethe wobsfa TR -2 hmleculecto Gaddatate NEsBaktiviBLin2 deHl
necessary for interactjgn with p 1 G6. Thus, the TPL-2 nol ecul e according
to the i nVBNMOofPrsamBledB oyder g2 WidHEE phRrevent 8p AAWNE FR3FHOLr 8% nat ural |y
ocCur 1 09 ifftnfhaic fFEAR) than! dCafBhechs IRLEGHLAARERLEMID LRILIE I SE Nt

invention retains at teast amno ac _ haturally occurri

TPL-2, f orof@xprnb eholEdulLindfie (rERARAEHE £8isbdie MbAathd withlderd¥RdPREMO

00t 11191 PCT/ US99/18543 -25 Advant ageously, the TPL-2 nolecul e according to

t he i nventaxpressompri ses am no aci ds 350-468 of TPL-2; preferably am no
referably

amino 281 05 200°adaresBeBafngal S EP: 8Pl el ertiniatin o
TPL- 2. ' -2 ' ' '
compr i ses S h e gatle Pt R TS -1D B ATKR bt

Pr ef er abl yelerth&@y éfher g vib&]_Q)rJ'fB}-e)?ang@]é @Cath gsshy HletbdToadichd iacitetsordaRellsp 468
(Exon 7); advantageously it includes am no acids 343-424 (Exon 6);

pr ef er abl ysuchgs ineetlisadtyreani no aci ds 256- 342 (Exons 5); preferably, it

i ncl udes am no ids, 169 t 55 (Exon 4): preferab Lt, includes amno io
aci ds 113 to | o kR mels AL ety ol e Bseliben o B ey T 1 o 112
(Exon 23; - @dsighBY t¢RaREG rovenfh14916hAR Hé(ﬁlati%%ﬁ@ﬁ@ﬁeolﬁsﬁk‘?Thﬂé{?&Iéx&Bﬁfe%t ends
to honol ogues of such fragnents as definéd above. Derivatives which retain
common st radPlLr2amoktetlehaiing mhesbiokogjcahsctivinyi of awibkldtype $Ph{oand, abbeetofbiraiggoent s of

TPL-2. Fra ts of TPL-2 conprise individual domains thereof, as well as
snal | er po pRxslairen 100 drey heghred e ndlyssr HY ‘?elgrf%ﬁ'é‘?‘hﬁ}d;/,"r hal | er

pol ypeptid j - cC . i i ) j ingle
functi onal ggnﬁdrﬁalr&gle%ﬂl@éIgﬁg(r%laegiae(?c{ng{lﬁ%vg? #ﬁ%— %ﬂt\éﬁ{r}éﬂg%n? EMKB%;%} u|§)lends’t heory .
be al nost ey dBioZdng € dcfivigy thgreofl E%nt RirfheNcadutar ¢bRfA phivags.i ¢ of TPL- 2.
Preferably, fragments will be between 4 2 o and 300 am no acids in |ength.
Longer fragnments are regarded as truncations of the fulllength TPL-2 and
general ly enconpassed by the term"TPL-2". Derivatives of TPL-2 al so
conprise mutants thereof, which may contain am no acid del etions, additions
or substitutions, subject to the requirement to maintain at |east one
feature characteristic of TPL-2. Thus, conservative amno acid
substitutions nay be 2 s nade substantially w thout altering the nature of
TPL-2, as may truncations fromthe N term nus. Deletions and substitutions
may noreover be made to the fragnents of TPL-2 conprised by the invention.
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WO 001 11191 PCT/ US99/ 18543 -26 The fragnents, nutants and ot her derivatives
of TPL-2 preferably retain substantial honology with TPL-2. As;'u"smm%ﬂa n,
"honol ogy" nmeans that the two entities share sufficient characteristics tor
the skill adop&tHon to deternmine that they are simlar in orRGH/WSIA18543
function. Preferably, honology is used ltlo- refer to sequence identity, s and
is determ ned as defined above. In one enbodinent, different forns of a
TPL-2 protein iipglaydRor aSpddt of #ARMEOAE NGnAE Hehd" A0t AleaRYE Rl br 2
honol og ternmed COT and 1'n particular include, e.g., a humah TPL-2

pol ypept i @PL-2pragdentseditp dowmeegakatedp ridgphdeptor@etid by egmpd@ng ¢ithe. , COT

(30-397)), a human TPL-2 pol ypeptide representing amnag acid residues 30 io
t hrough 46pdqgengus Wé@fyR%’gEh‘éfW plQp M%ﬁ‘ﬁi“?ﬁ_rﬁﬂ‘ﬂﬁ@l %élﬁtqrﬂé“?’b?frté%ent i ng
am no aci 33

pol ypept i rp&C IWAY 5o Hehd IR ié&ZfegAb}g g{eg%ﬁ;} @ﬁ%‘?@ﬁ’&?ﬂ E\‘Il'é_r@?a,slpl" 2

e®reépresenti ng am no ‘acl ues

COT( 1- 467 )dbmain, for, ex@i]atifositiont2 70 oxmmatiohs Tk b2 ppdbiriapt: raflomdindbe fused to
various immuno- or affinity tags known in the art to aid in purification of
a gi ven potlgplep by desessragn of thsl y i phospherylade an axtificial suhstrate or Flap®et ag, i 5
GST (gl utaghi ong- S-transferase and | y-histidine residues, e.g., |-1lisbh.
n addl ti GSERHoDY medRme BF et bl st St maRerns AR ed ¢ 0
have, e. 0. reqifle¥ifRP L& Ry PRESPOLRRNARE] HulBss &9@?&?@?@ LpsepLed adjacent
to the above-nentioned tags to facilitate their renoval after protein

puri fi cat i(Bh67)ABodr df thgdeyknowmeit®bn®@ wané prdptéddesn oéquche: howdogieoin thay be
expressed and 2 o i.fied by i nmmunoprecipitation frome.g., transfected
human E‘QSQtYE‘:‘éun"so%fﬁ'lzom e.g., baculovirus-infected insect cells as

descri bed herein. Typically, baculovirus infected insect cells allow for
the purification of |arge anmounts of reconbinantly expressed protein

sui tabl e figr neBw BRI-eeMolaguieof chem cal |ibraries. Further nethods for the
preparation of a TPL-2 nol ecul e are described below 25 1 c. Preparation of

a TPL-2 nol ecul &s Fsed hergieniei 1dH--@ madeaywdes Jefers taa noptRgnkdd aying at fgapt gne

prot or bl y; orretci stk TBE 2 e B s Bcighef Bk R P AR EE R R oy

means of \BastBnasthutthal det@edifakRETVLOY 3 a a TPL-2 nol ecul e can be
incorporated into a vector for further manipulation. As used herein, vector

(or plasnid) reflsprefesredi1Pdr2molequéigkastthe steture el forgletn GenBank (Heoeession 1 2

MAR 2003 PCTNS991.18543.+,27 het I i nt |1 s f

o ther expreotodtods THERPYER I 4 TRt “RamE ey BR rig i ghSeg alss”
vehi cl es  agee foM] hndék bételsibhifo BOdba oA ltdrhiRIskdiabes dMBOYnY BtRlypeptid® of

avai l abl e, and sel ection of appropriate vector will depend on the intended

use of t heMPdébomay bedesigmast, having regard todhd deggserdceyf ofr thOfpnetinpbdd, bgat i on or
for DNA expressi t.he si of the,s. .to. be,i rted,into,the, vector,
bnd € heo hobrsaiskitied 1B Bl Mo Vel S i Rmirngee L RO REBEEs P Hidhe o ns
various co RERHACAIWRIEh hhve SubBGhiAM ih | R Qﬁ'ﬁb

expr essi oné%?H%dNHcA)a bgnd%g hos!ta cel Iifgl(ram\;\)f]li gﬁﬁﬁ%&iték@&!ﬁ% %Fde. ThrgEvector
conponent ssaydorgr al MP44 5 ' Salestanitial handogyt, whersitoewldgy, indicatenseqnerice of t he

followi ng:. an origin of replication, one or nore marker genes, an enhancer
el ement, alfSpUpmEpns Roreghen e SPIYsPEOMEREY nPTRISFAbON OB AR ¢ 20 AFRFCACS T gnal
sequence. - L ! ) || i<, nucl ei c
acid sequeﬁfé{égpﬁg{&%a@w%br? %n?esc/? %%q?%&ﬁg%{tlﬁ%%?ée}&iraﬁiyorxn%&g}rqgnan%?ﬁe sel ected
host celsl sseqligpdecidentity) andahesiprederdblytacequerichidentg @l § 6%eorirhore) 8 jlidpat bgnabl es
the vector to replicate independently of the host chronpbsonmal DNA, and

i ncl udes odirggtisgquence alignment pachciRPasise®BNonoUs| y replicating i s sequences.

Such sequences are fQrepd _yarh et y.ofc. hacteri east and viruses.
The origin of r Bf F)\é%{'él%’ﬁﬂﬂgg% gg f)'_r sorlﬁcayepéﬁgﬁgo |E_§hls§?et 8 hpg\ro s+t

G am negat sy gpbartSdcessiod K6. KR 605264y, ¢ 0T is@iom idsnifdi oafprenf or yeast, and
various viral origins (e.g. SV 40, polyoma, adenovirus) are useful for

cl oni ng vect or s Sequemeairainologydet identit@Eemay aidrgover heedateringmad usingragplsiitable on
conponent i s not needed for. nal i e ession vectors unless a o these
ar e USetp | HOMMARIAIGAT Eh RENG B SaRERE FER I ARGH S St A BRASTSN: B8t i on, such
as 05 cel Igf A WP Siofithh RShABy KL G A Aot ML baliECIESTRL BEASTNEY are
capable of replication in a Yeast ne class of organisns but can be
transfected into another class of organisns for expression. For exanple, a
vector is cloned in E. coli and then the sane vector is 2 s transfected
into yeast or manmalian cells even though it is not capable of replicating
i ndependently of the host cell chronpsone. DNA nay al so be replicated by
insertion into the host genone. However, the recovery of genom c DNA
encoding TPL-2 is nore conplex than that of exogenously replicated vector

o o o ey N . v L —— " IR IA RN I A




2 o identification of cells conpetent to take up TPL-2 nUC|eiﬁ'2ﬁ%ﬂ%é%H§h
as di hydrofol ate reductase (DHFR, nethotrexate resistance), tHhym

ki nase, or genes conferring resistance to G418 or hygronycin. The manmalian
cel | tranYSPHEMS are placed under sel ection pressure whi AFTHNY ¥Hdse
transformants whi ch have taken up and- b e expressing the marker are

uni quely adapted to survive. In the case of a DHFR or 2 s gl utam ne

synt hase 4IgSithiiskieEcribee e déthi0at InfpeseuienchanilogviBDASEbIRY et .hivilj ng t he
transformants under conditions in which the pressure is progressively

i ncr easedwhidhds stspriossent heyeindyanafsrance.clei ssﬁrcga@ramesers;h sedrad follawegr at i on
site} of bq%h t he seleg%ion 9 n%%ﬁnd Bge Linked DNA t hat encodes TPL- 2.

Anpl i fi caffOMCAEVINEeRYHE &dd ﬁ‘f e dEHERAAMES Y aat er dermand for the
production of & pEah&iols§! ishb&tial REmElgyt Fheh 246468 by WIIASELAREY0 3 ©
associ ated genes which nay encode a desired protein, are reiterated in

t andemswi séguendesevhichimtcMNRh2O0BXRECTOkILE DY 4t IRGTALBE T, pB8F&ably28 leabtr onpsones
of reconbi hant cells. Increased quantitie f desir?d rotein are usually
synt hesi z8Pyt Sawdrmastpisfrsably i1t mare. T@fﬁ?éé‘gitérﬁs@% AR R TveBLASd usual |y
contain a_pr. r | S recogni zed by the host organismand is operably
i nked tosgﬁﬁggéﬁﬂgﬁgﬁiﬂgcid. Such a pronoter may be s inducible or
constitutive. BIAIT BWicdldtabPARgan&lt3hivh MoBReslthe heAicseeRHialtdrillth- 2 by

renoving the pronoter fromthe source DNA_géirestriction enzyne di gestion
and i nser emplpyed &y itkeopragramshlastm biastns bigstanibiasimend tthestxdbeseprogams t he

native TPL-2. pronmoter sequence.and many het.er ol ogqus, pr ters be used
Lo di iect BATESERLar e odntl DR BB URe s A rb g BRAT RiHs 4 AR Aoy
l'inked” r efe@mStpl/AviwindiitAR s |/BLAS MHREChdlp hinl) REhCPRROARRL & migeC Thbed are
in a relatlonsﬁlp permtting themto funcglon in their intended manner. A

control s&JASE propume ik yailoretkfed $equenee stmdanty ssaghigcter esarhplgss ed i n such
a way that expression of the coding sequence is achieved under. conditions
Compat i bl ST NUTRRIOEHAAP BIOUCHFERIREES. | HEPERREES aroait ESRATelY BEtIder wi ¢
prokaryot i C 106G ; Gk g d | actose

D oot or - Sy at S Eor 4 Blee R st e e 8 ot o

syst emsandeduyeneé datgrasempicer sltsshalet ak (19%d) Naturp Genatios6:1 TPREIX. nucl eot i de
sequences have been published, thereby enabling the skill|ed worker operably
to Iigate themkhs IRBLTDBOBEMRVATlablg al REp:H/ WHRERD!L BIm. abgavAdesiors A ppl y
any requiqgﬁ &ﬁ@&&%&tion sites. Pronoters for use in bacterial systens wl|
al so genera ?y ontain a 2 o Shine-Del garno sequence operably linked to the
DNA encodi ng TPL-2. Preferred expression vectors are bacterial expression
vectors which conprise a pronpter of a bacteriophage such as phagex or T7
whi ch is dlpgpicempares ghaminericifhducry tqquenss cgaints prpﬁlrbfifreu@fcem@bﬁ%t wi del y
used gﬁpression systens, the nucleic acid encoding the fusion protein may
be transcribed fromthe vector by T7 RNA polynerise (Studier et 2 s al,

Met hods i rbiimtaBBipared 8 huclb&iddGued SR henct Bgdihe albuckeolile #gddncedatibadepst
strain, used in conjunction with pET vectors, the T7 RNA polynerise is
produced fromthe \lysogen DE3 in the host bacterium and its expression is
under the gontrol of the. | PTG inducjb]e | UVS promater., This system has
boen el dyBH* ShReRes Ry THaF BUEPHRL G ATBR PRERAN *gvalaiEath

Al t er nat i V@hyercB fodiRbty4HaE)Y aﬁi;ﬁ?ﬁ‘ﬁrof@ﬂ[ sé&;%exﬁd&tda%ﬂﬁ?d on a 3 0 larbda phage
by infection with an int-" phage such as the CE6 phage which is comrercially
avai | ab$ e (Novagen, Madi son, USA). other vectors include vectors 17 MAR
2003 WO 00/,11191 PCT/ US99/ 18543 - 30 contajningwéhe,lanbda Pl pronoter such
as PLEX (1hV3%tR GofBpRrest Broteyp grgy SCRSRteALAING LR Rprdeqtide Spausher %ch as

pTrcH sXpr i j i otech, SE), or vectors
containingsﬁﬁ%n%g%q%bgéggg?mé%%ﬁggéﬁﬁaﬁ%ggﬁgﬁ%%hgg' cia Biotech) or PMAL
(new Engl and Bi ol abs, MA, USA). Mreover, the TPL-2 gene according to the
i nvention E;eferably includes a secretion sequence in order to facilitate
secretion Brlagtheoppargpibpsixdisame sanstraione pf anudlensids quenyssqeanae againsiithel  be

pr oduc as._a.sol ubl e .native .,de rather than in an inclusion body. The
pept i dggrra?x%‘éa’?ee%%\?@l%‘bs ‘?frao%‘fg:feﬁhd%%f’@?%‘}%e%m%@%ﬁi pl asmi ¢ space, or the
culture nedium as appropriate. i o Suitable pronoting sequences for use
with yeast hosts nay be regulated or constitutive and are preferably
derived froma highly expressed yeast gene, especially a Saccharonyces
cerevisiae gene. Thus, the pronoter of the TRP I gene, the ADH or ADHI
gene, the acid phosphatase (PHO5) gene, a pronoter of the yeast nmating
pheronone genes coding for the a- or a-factor or a pronoter derived froma
gene i s encoding a glycolytic enzyne such as the pronoter of the enol ase,
gl ycer al deLyde-3 phosphat e dehydrogenase (GAP), 3-phospho gl ycerate kinase
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17 MAR 2003 WD 001 11191 PCT/ US99/ 18543 -31 retrovirus and Siman Virus 40
(Sv40), from heterol ogous manmal i an pronoters such as the actin pronoter or
a very stron ronoter, e.g. a ribosonal protein pronoter, and fromthe

pr onot er nb‘F‘ﬁ%{’F Wlassociated with TPL-2 sequence, provided SGEASBYH ers
are conpatible with the host cell systels: Transcription of a wm%umg
TPL-2 by hi gher eukaryotes may be increased by inserting an enhancer
sequence i nto tBEABTCIses the EHIARGE kearél parhbRrtd:vel y orientation and position
i ndependent. Many enhancer sequences are known from mamral i an genes (e.qg.

el astase and gl obin). However, typically one will enploy an enhancer from a

eukaryotic cel |l i lles include phe SVA40 enhancer. an.t.he | gte side
of hei o ropl FLSTOGRAN EHIE, 6 boDatmDobs orsor BRI BTt Shotore
enhancer . 'Em@m@{gpmﬁ%e BEXSPavisRlalced into the vector at a position S or
3" to TPL-2 DNA, but is preferably located at a site 5 fromthe pronoter.

Advant ageous| y, DESERIBTHINS Restxipts elssmonber ot short dexcadiion offthatehingy conpri se

a locus control region &CR). LCRs are capable of directing high-Ievel
i Nt egr at i oFFBIFRGES repOrted ithe aHmRer Pepfieddedanliimitis heQdssedpaonse@est ed i nto

host cell Eég}ra%gg;'qur%x?ﬁggé%E?%e;'téeg‘fpi?srot%lgc?%g?@}ﬁd)#_mere t he TPL-2 gene

is to be exprésse a permanent | ransfected eukaryotic
cell line in WhiACHGBIMENDS ReBtricisdaBhitseqierts foltBe MEMbET sphcifie@ ETUrKiel, in
vectors designed for gene ther agy applications or in transgenic aninmals. 2
o Eukar yot higheseprieg sagorenypaitsd HSPo) are repoged;abedefanit simjuis$0el mere dstabasg f or

the termnation of, transcription.and for. stabilizin he . Such
sequencds 5?%‘38‘§?mt5133\?8l?"1%6{8|5%1ﬁ gﬁsfalﬁléu ?_S'ﬁﬂb&‘?‘lgﬁtﬁff?a{{@}@f B8ORS ons of
eukar yoti ¢ Q& ENFEIT BMASUTOFFINRSY), IR meGhaNScABEY Mk Brddtisl tdids
segnents transcribed as pol yadenylated fragnents in the untransl ated

portion of signdicaiiare rapodehSamardneter B idthedBdpABE Mamal)ect or i ncl udes any
vect or capabl e sing TPL-2 npucleic acjds that are operatjvely
linked with r eg%%gﬁfﬁg%ﬂ@g‘ﬁ‘@@ss}g } C%Ehfﬁ‘:ﬁ%eL%fg’éremeglgdﬁéﬁcgftsw&?mé& e
capabl e of i f NASe i I fers to a
r econbi nantdg%ﬁéﬁﬁd%&égﬁg? ?Sct , g llJSc ’§lsldgmsFg(g%%giﬁbgﬁs\éggéec?gdrtéggnbi nant
vi rus ars otftnerd merelydyy, chiahat acepating tottheostochdsta modebofariipand priiselivd host

cell, results in.expression of. 3 o the cloned DNA. Appropriate expression
vectors ar él?sr%»-lIfQﬁﬁ%‘sil‘@?ﬁqg8§@a%etaﬁ°r&eéitﬂ&r“}a‘%lkislgre*}“?f tharethg BXEE( i ncl ude

t hose that i 3 i i .

o0 11101 - 3o PAE RN F8n S Ao MaBh L A PR RPESIANARAAL, Befint Sty o
t hose whi cheddivigargifeswer chaiice rhdrehel dsing e€ddrted EfradionaFosluesxasnt@ptablASeencodi ng
TPL-2 may be inserted into a vector suitable for expression of cDNAs in
mamal i an darameterd ig the, B T amiber - based vect or such as pEVRF (Matt hi as,
et al., 1989}&5&1@O ri Al f r.practjcing the

pr esentzclg nvention ar %Izecfgoﬁ%gc)s?feo%r 5%8%’%5% @{]gorfé;%sg%eeﬁt%g}rgt g C{e?aélﬁsi ent

expr essi on wafuelhlangediros hPEXPEOT vakg@ed 5bveRHSPs afd @psit@for gXpr essi on
usual l'y involves the use of an expression vector that is able to replicate
ef fi ci ent | ydafabase sageance enly if tha statistival sigh@icanss asgitled tadheomslanleass ashigh copi es
of the expressi vect.or,. and, i ur.n, synthesize i vel s of . TPL- 2.
For the. purpouedd sy SEHEE s Mpus e Yl Sk A IR Dredn TREE YELE| Bishit s ans
are usef ul @UUOFFalues gietrhdrY sigigditleadiAdiARer chadct HRaRkheS ;b’eiﬂQFe?Bﬁédi.'
phosphoryl ation sites, or to characterize functional domains of the

pr ot ei n25 Coi¥s¢ paremetensS o theditASS Maoua). diypipatlp, dgrdficance titreswoldsph by sore
conventional ligation techni %@3‘2 1Jsol ated plasm ds or DNA fragnents are

cl eaved, taPFPeY MAMECH HFNg Gh i s the formdesired to generate the

pl asm ds requirega Xd§p% By ALY Sdosi {1 uences in the
constructed plasm (TSI&I S pglrff%??rled |t%§gﬁﬁggnmﬁg?gcgr%%ﬁ%ﬁ% e’ met hods for
const r uct i NGBEASTESSIdATB VST Bhe defaxanatrig id BLOSUMG2 (Hénskstf &ti$enikofT,
introducing DNA into host cells, and perform ng anal gses for assessing

TPL- 2 expr es¥inlteralid ghiernatbie chpisesdneinde tRAVHBsRANMIZD) RM230end art. Gene
presenc a rGattk on,..and/ or .2 0o _expressi on . ured.i.n sanpl e
i root) g TIPEIENENS AL Boufs PR S8R lor AT ER REP il Bebrott i ng
to quantitaMeATHIX dirediSE€ i BLASTNGEquEENetuf@tan REOF fdspehse DNA or RNA

anal ysis), or in situ hybridization, using an appropriately | abel ed probe
whi ch may be based on a sequence provided herein. Those skilled in the art
will readily envisage how these nethods may be nodified, if desired. 2 s
Thus, the invention conprises host cells transfornmed with vectors encodi ng
a heterol ogous TPL-2 nol ecul e. As used herein, a heterol ogous TPL-2

nol ecul e may be a nutated form of the endogenous TPL-2, or a mutated or
mjld-typeqforn1of an exogenous TPL-2. TPL-2 may advant ageously be expressed

oy . oy



S o0 suitable for use in the nmethod of the invention include, in principle,
any | epidopteran cell which is capable of being transforned with an
expressi orwp@snwl and expressing WO 00/11191 -33 ~ ? MAR 2ODBS99/18543

PCT/ US99/ 18543 het er ol ogous proteins engpded thereby. In parti of
the Sf cell lines, such as the Spodoptera frugi perda cell 1i nei#@ﬂ%&ﬁ@

AE (V h t 7 I i 1 | d.
der |( VZ;J igvg gel ?gq%lgl)é?@zﬂ)'%t aglémr‘{xgﬁ]qasre ?Vh[%)(%ﬁ% ér@reed())‘?o %\%%t?angtoﬁ@% cel |
lines, suchtadaselyelGiRbslr Festict 8. AKUNS BRAS B8 MBLABTXSEhrch ko Ay 6)

Invertebrate s Tissue Culture Applications in Medicine, Biology and
Agri cul t urreadidgfremas cn Fregep or bistvonyotrind ofSh¢ query sbeuesempl oyed. These cel |

lines, as well er insect cell _lines suitable for use in the

i nvention, are Pﬁi%%g? ?@ segrasntspf the Query seapgies glart gi‘”&g@?‘(é’,onﬁ’&s‘ﬁ‘@mla, CA,
USA) . e I L N i t beent i on al so
conpri ﬁ%sv&?h{g l%ﬂg ﬁésg‘%eﬁi’?%‘?%n”%?{e%?%%{é{‘ glf %Oﬁﬁh$§€%r$%gég?%or gani sns.
The use ofComputersiad Ohemistticiy: b40-168; bk ovgmeiss eddsiviRg bﬂim&-lb@imdmﬁ?enti re
insects, which are in some ways easier to grow than cultured cells as they
have fewerinteEtirapeatsrmssiefesmingddyyi the XV dmrogramndiGlavsris & Butegd19%33ect s, such

as silk noths rQVi a.hi Vi€ of heter u in. The protein
can be ext %{E?lggrsﬁp%g?]fﬂlégﬁgeﬁls'ﬁ@c_c?&tgf hg‘ﬁ%ﬁ\gg’@gﬁp%ﬁ;ﬁm%&m ction
t echni quesrams'éy%mL@ﬁﬁa@@eaﬁﬁwmmbﬁiamn%iﬁ.gavy;sﬁtelriﬂgtcm_em&ﬁ{&t! on include
all vectors which are Capabl e of expressing foreign proteins in insect cell
| i nes. 16 n gasiseeally, signabcant dunbiobigicatly ungeénastingre pentsiiadm dire blasl oatpuete.g.,
eukaryotic .cells are al so agpl i cabl e tg insect .ce$ Il cul ture. )3acul ovirus

e t

vectors, sHEGRPMELAARMOMEttedarisr Of ROBRETIERFIRIQNT)-ICAViNE tF M peci al | y
preferred ﬁ%%ﬁﬁﬁy mt@l%étyngollagl%h@ap!h@ qﬁegﬂt};%gﬁ%@k !ay?i(agle.gfor gﬂe@iﬂc'rﬂ%bl’iif}ggen and

Clontech). O her virus a o vectors cap infecting insect ce are
known, sucigamst Gitatehlse sequenees. (Hahn et al ., (1992) PNAS (USA) 89,
2679-2683). The bacul ovi rus vectofr of chojce (reviewed by MI]er (1988)
Ann. Rev. M cr obR¥WeEomatexity ssqyenen fouad Ry@dyiea pregramis substiued usingithgleter

I hy | ' » !
el 2063 a1 EaeER bR e K ahE U R i B

pol yhedr i nseggertes (et qUXEKHNOXXW"j.us production. In order to insert the
het er ol ogous gene, .a transfer vector is advantageously used. Transfer
vectors are prepHeeeg isprty appiied to theraneanspquenceORts tanslation pradyets), not to

2005 o ooy Hkss bRt R5EE 8 DO R BERS T ROl e tere P ar got
According to theipicsR0tual RretHiANat Al tte-rdasked B¢ BEE, XNWISR oS wheh ar get to
identify conpounds, for exanple |ead conpounds for pharnmaceuticals, which

are capébl epbied totpgnendepdp SWESSARQT tsp fdtering kBowlil aopeosxppeted todlyeys and Rel

subunit re|.ease. cordingly., the invention relates t.o an ass and

provi des ay’ﬁgtsa%eéf%f: Qﬁcufth%?ﬁqq?’;}f’ Y8 LGSR B '€ %ﬁﬂf&éﬁ%ﬁlﬁ%‘% » directly
or i ndir ecinditatiff thaPehelsedisiichl ipRifRahée/dtany HhatBHdRepor@iBE i Mk ddtiesdePs of :
(a) incubating a TPL-2 nol ecule with the Conpound or confpounds to be
assessed; awadyto

sequence should be suspect.
25 NCBI-gi Causes NCBI gi identifiers to be shown in the output, in addition to the
accession and/or locus name.
Most preferably, sequence comparisons are conducted using the simple BLAST
search algorithm provided at http://www.ncbi.nim.nih.gov/BLAST.
The invention moreover encompasses polypeptides encoded by nucleic acid
30 sequences capable of hybridizing to the nucleic acid sequence set forth in GenBank

M94454 at any one of low, medium or high stringency.



(b) identifying those conmpounds which influence the activity of the 1 PL-2
nol ecul e. 2a. TPL-2 bi ndi ng conpounds According to a first enbodi nent of

t hi s aspeovoioory|apti on, the assay is configured 15 to det ectr@oUspPapidddes
which bind directly to the TPL-2 nol ec@lle. The invention therefo q Mllzg
a nethod for identifying a nodul ator of NFxB activity, conprisi ng t ﬁ

f: i ncubatd ' . : to be 20
assesobd: and- () Fechel Pt ighiliRlaipltdaitish SobdlfoROMRRL MR pSATRRNOAHYY 5 P
nol ecul e. ybetiesrktaple. Sheh sordhEs hter dviint aotiipsd SREdinBHy kil in e field As

assessing the conpounds which bind to TPL-2 for the ability to nodul ate
NF~cB act ilingwinga thase af gall in tha agdthestabylity Bf hubrids lﬁéeﬂmedznméqmbbmassessed by

oLy e 1 marRe R Cirp ot e prhttish deb BreR ebmir e T itk Xty | oos i
vivo, affi %tdxcremsméq%gﬁ&mo@&%gam gedefd, B 30BLIRY bPY AL WHD S %%ﬁﬂ%ﬁ 0

pol ypepti des 1 mmobili1zed on a col'um; fluorescence assays I n I C I ndi ng
of the 3 Godompivnrdajenantonaid tempsraases.chyipidatly, thiethybadieht@orgeeattionfisuor escence
of one or both WO 00111191 -35 1 ? MAR 20 PCT/ US99/ 18543 partners in a
bi ndi ng pareriormpdiurdes conditbonsmi beber grngeney afodlayed by ashesedf VaRy g vo i n
cells, sucﬁri enEhe two- hybrid assay. In a preferred aspect of this

enbodi nment’, @' nvent i on provi des a nethod for identifying a | ead conpound

for a pharmaceuks askd hefedd, bligh strifideficy Feférs 1® 6éndifiortdi th@aEmi HyBMaizitidHofOr
using an inflammtory response, conprisi ng I ncubat i ng’ a conpound or
conpounels ey Hwse pudleid agidspquendesithat famn sebledyhnds pn M Nahae65-68A€i Highns i n

TRL_2 asscUiiaasy spiore 68 popriear BYBRARRls by FTRREAoR 8 &b fvedtty ¢ ne
bi ndi ng af {giMidnycoffainiit- 62 SEC! 5 PDintdRitsN 1 ¥HSDBI (5B IM/U0aECyl REiphate), 0.1
Na+ pyrophosphate and 0.1 mg/ml denatured salmon sperm DNA as non spéciﬁc
competitor. Following hybridization, high stringency washing may be done in several
15  steps, with a final wash (about 30 min) at the hybridization temperature in 0.2 - 0.1x

SSC, 0.1 % SDS.

Moderate stringency refers to conditions equivalent to hybridization in the above
described solution but at about 60-62°C. In that case the final wash is performed at the
hybridization temperature in Ix SSC, 0.1 % SDS.

20 Low stringency refers to conditions equivalent to hybridization in the above
described solution at about 50-52°C. In that case, the final wash is performed at the
. hybridization temperature in 2x SSC, 0.1 % SDS.

It is understood that these conditions may be adapted and duplicated using'a
variety of buffers, e.g. formamide-based buffers, and temperatures. Denhardt's solution
25 and SSC are well known to those of skill in the art as are other suitable hybridization

- buffers (see, e.g. Sambrook, et al., eds. (1989) Molecular Cloning: A Laboratory

" Manual, Cold Spring Harbor Laboratory Press, New York or Ausubel, et al., eds. (1990)
Current Protocols in Molecular Biology, John Wiley & Sons, Inc.). Optimal
hybridization conditions have to be determined empirically, as the length and the GC

30  content of the probe also play a role.



i o conpound or conpounds to he tested; and sel ecting those conpounds which
nodul ate the binding affinity of TPL-2 for pl0 with respect to the
referencewnoodirng affinity. Preferably, therefore, the ass®CTAi9M&Hhg to
the invention is calibrated in absence22f the conpound or corrpouadf mkﬁ]
tested, or in the presence of a reference conpound i5 whose acti Wi ;’J‘ 03
bi nding to TPL | 1 1 i : val ue.
For exampl e, | AL o B e e o T

t he absenge capabbdf lobideaing undetdittingent obnditiGraymoalfragment of traiuckkic avid ch
increase the binding affinity of TPL-2 for 1 b increases the readout
from t he sesweRcespoipathtin&enBagl Mddst oy diM WE?%&S@%WWW%SEQ EONPound or

conpounds . whi ; S i nity LtSei ecrease of the
Gesny reabdtt SEQUEENERST Harteftfh. Srodhchs DEMMEA Ts ol S PER RGeS o e
functignahdpéggﬁgag Zit i RUEES b&Bs Ileaghecond enmbodi ment, the invention may
be configured to de?ect functional interactions between a conpound or

conpounds and GitenZhe Suidhnderprevided hemimn, thd nuckue aridPofsheinvhatioradret he | evel
of the regul atjon of TPL-2, such at thjs kinase is i sebf ac%ivated or

i nact i vat EpfanablesERIANE @@eﬁwsa\fﬁﬁ@smal Brthe ffampls ONAL®E, or at
the | evel . : he: / [ QN : ihal:0di  TRL < . As
used her ellnﬁ),cenﬁ(glclts irg;\"}alIII%lag)trlflr Qy %%lwﬁggﬁg%}g?} S&%I'pcﬁ%l?tﬁg emr?{)nd% %gﬁnggcgﬁ gfhe
activity, bgrayémng & gefiordichdeay ¢ a saftatde €DINPOlibEry pepaved Froasa dduecerrodul at i on
of the rate of production thereof, for exanple by13 o the activation or

c

(rjgapr egsi ohelifvedippessessotPlo? and posxpsesstl e dereciabie Z@li The tﬁr ms i ncl ude f
o gene pr otucr CheRfAE B Blo Shiadfs of  Stels I RS Gs WhGuRIRLESR o o

detect nmogHd Heludl tQéstéh Bhdsphied, ipaddthotdthiditaahd BlRphgpikat M&hods, 2a® #4105 are

preferably cell-based assays. For exanple, they may be based on an
assessmentbthef anthprickegmethods apiveld pholigonicleotide synshepis@m solidisgpparts. Thedé cat i ve
of the degree of NExB activation, resulting fromthe TPL-2-p105

it er act | RS Ao g LA BB B 614 FHERRAI RIS A 1 MY ThL- 2
ol ecwhse Io% ttle! BgicRte bPHR KRR corRfldmeRtaF PRGBS Bodifld Qratidiil alibiROSt cell's
to produce transfornmed cell lines that express the L-2 nol ecule. The
resul ti ng Adertativelye thatargdteminreaqid sciuenct is knoweporeduayi infee pateatialt at i ve
and/or quantjtative analysi.s of the effects) qf potential conpounds

af f ect i ng PPRIEICACH] SRGHFRASS USRE £NneHR 2 8593?@9&02}51 sﬁlﬁléesrfayeaﬁag@f&ﬂ Wbd for i
o the i der}g%decati on of conpounds, particularly |ow nolecul ar wei ght
conmpounds, ich nodul ate the function of TPL-2. Thus host cells expressing

TPL-2 are usef Wn flermativegnsans eenolag thagend ericodmgl TP -hértoag BER of t he
present inventjon tqQ provide a nethod for identifyinﬁ conpounds whi ch

modul at® tFEINGeY ¢ fgscaibed pe. 1 seeiqryl hok $rsaeregkptdlsil rfy- dbioartagd cel | s
contai nin . .ad| = 2 y}@@q I yrd S .5 produce
functi ona%eﬁlg{f'-g , %%gﬁl‘%gﬂgggbg%ﬁ%%ﬁg“%r mﬁ%ﬁ?:ﬁ&fzgg%gﬁhl S or

si gnal whosigatétds! foi yeléqiondvligérictdoeidescdre dedeyibed belawd TPL-2 is sought to be
determ ned, and thereafter nonitoring said cells for changes caused by said
nmodul ati on. SudHbeica gsgrespebvl prabss pearalyHqat wojsslgsighedioddendifvihs, such as

agoni sts, antagoni sts_and all osteri | at@rs, of TPL-2. .As d herein,
2 e ompoundedt OB e Sy A PRl P A oD B ER R R s G e 5HE, 07 6 5
conpouBd thainsdhdl@deSmbASCIGE b pdlyclehal BRtibddibdthatieboghireamd tspatifidalt bat | Vi ty
of TPL-2 in pl05 activation is different in the presence of the conpound or
si gnal ( astoclhlpardigonucleptidealof e 26 fto 86 bases amjsogthdhasrensidgrkabyvn o€el | - based

screeni ng. assays n.b i gned by co ructing cell], lines in which the
expr essi onS‘ﬁPe%edr@g[o{‘)'t@ﬁfgi@?’bﬁﬁsa' egor ihff@ﬁép? ©Sa Vm?ﬁ?ﬁ?aé?' QT such as

(3 25 ga S/ a&%l gﬁa{g rl?erg%fnr AT

| uci fer ase#&lﬁélgﬁ(lé%en e'?ftg Btﬁg tﬁgllegégtk f@gt‘s thléc?lrclﬁsé p %@%&/%@%’P%{énﬁfor
exanpl e, aAppperitepraeRdorsttedinggeangicDNhicbrabeviacipdd, et ndelsmi@ytobe

pl aced under the control_ of an NFKB-response el ement which is specifically

acti vaBéd phgrnugigarides; plaNAs orEiagmpnts tharafiba gnegdebosama arhylridigmng,

provi si on b or expressi of alternative-Rel nononers at a
predi ct abl W’ﬁnﬁ/@%g&o& Oﬁgéé;noglslégypésn%rb aéén?%rﬁsg‘ttharg %cti on of conpounds
that directly nodulate TPL-2 WO 00/11191 -37 1 ? MAR 2003 PCT/ US99118543
function, such as conpounds that antagoni ze phosphorylation of pl05 by
TPL-2, or



conpounds that inhibit or potentiate other cellular functions required for
the activity of TPL-2. Alternative assay formats include assays which
directly agsepQ19infl ammatory s responses in a biol ogi cal spstraisyy/l8s543 s
known that constitutive expression of _ggregul ated p50 results | nam 2003
i nfl ammat ory phenotype in aninmals. Cell-based systens, such as1t

d dent t okj & .el || |if ti o t
ChaCRCtivi by oh Tl sd R P L malheisblaay RRenRdpmbi AF A g, 225
i nvent i ongerdoliBE Bblaticl LAY d8Fatle hPoriBERA DRditibAewith hYdle, Pe. la8RdlefoRPUNd

for a pharmaceutical useful in the treatnment of disease involving or using
an i nf | amiia¢losed heesip amdeding oliporiuslengdes decivbbit ifrog the sequeocesdeniorthampounds t o
be tested with a TPL-2 nolecul e an 1 éB under c¢onditjions_in which, but
Por the: pPEaRACErsSItaVE M TAPID MESa0h iaS oo A DD Ne 1504, 1 ect |y
or indpre S I i . j [ ference
phosph(%r y?%@%ﬁgrcﬁgf ? ? csltug%t():lg !Pl%?i%& g 7 gg'll ﬁoﬁ]rggﬁcﬁailyggﬂa@ywoc%n?Eeke%a{eg “Buse the
phosphor yfratn il lindk,It&eld saniled, afd fiedikdey, of pl05 in the presence of the

conpound or conpounds to be tested; and selecting those conEounds whi ch
nmodul at e the abislused/heseinTpprabetipe ghosipalersyiaaded @gl_‘e BN that hesspect to the

f h h | j. ff.ici | TPL- 2
ndi 1 et SRR GRS RAlES Baei haR Rt Etiol gt mR R B Eer 1520430 ey
ki nase or afd ARSEFMARHIPS LAY BbNED02BekiA IS badeb TraRBRANS sAGCANEI @9 to the

present enbodi nent of the invention may be advant ageously configured to

det ectroi ndompletnenteeh eguaivgieppdr gleatar nymils opbrosighousyaats senfoloth iTPL-2. I n a
further preferre ect,. the inventiop relates tq a pethod for identifying
a z5 Ieadk’fgé‘ﬁﬁﬁuﬂtfaig?uéﬂf)ﬁ%fsﬁﬁ%ﬂﬁsc‘& e,cteé&ﬁaqubﬁ ﬁ@uﬁﬂﬂge %ff%ﬁjsmw :len,gﬂbvi di ng
a purified,q. o G5B oud [ s - i rate
known to g?ad glﬁgslg ory at@ﬁ“%‘;i}c#gﬁ%tﬁ aﬁh@%ﬂ?{#ﬁtﬁg?ﬁ%@gﬂ ?%e\ral! E%n@gﬁér@gg and

i denti fyi sgquehesstagstisuatiyrpased bnaonsengabotrtaghle Apmblogoas nuwaketitidatéqugndeber 3 0
phosphoryl ation of the substrate. ~ ? MAR 2003 .WD 00/11191

PCT/ US99/ 1%ons of IPLa2 sTheayclpieaqidy usedias prohss 513K 8F JFERIFEHF gtone or more

MEK( ENRQJ 817 f er =KL S

subst rl\{gt epgj %uﬁ%sﬁl’?%?s%%fﬁp Srﬁgét%ggiﬁgﬂc)e{e%#jggég g% g{ P%ﬁﬁl@ﬁﬁ éﬁ%’acgé’v%(rﬁ ivity.
| n anot hek i®ddr9dd steetined Floeh 4 §Sdcies i ShickiRefaynflecodty usdge iathhespéfiks 2 t ar get
pol ypepti de, such as, e.g., MEK-1, SEK-1, IKB-a, IKB-~3, NF 5 ~. B 1 pl05,
NFKB and PPLKIOWIOT itself. In particular, the invention provides

reconbi nant, fuysion protein constructs for. making these bstrates e.g., as
Convent ent  moade PR SRl iR oRnosRles BRSNS SRR FuS: o
proteins isbglereds, squbnoes FlidiéBrotentdddRdandibifling Af¥kNAdaRd Bkd 861 dues 1

through 50 of IKB-a fused to GST, and GST-pl05Ndel. 498 (conprising residues
498- 968 ofexprmpk) either Herfulldength eDildbelonadiselosedrherain pPfragmneantTthanggf ¢sm hger i ved

f th t e bst r at d .i,ncl.ud . le th KB- a-deri ved
pept 1 do. NRBRLBHEPRS BRTRERNGE B prmer o b dn AR rldbie P SueBl v
corr espongshe hedfy fon ?eaﬁg%ieféb!ﬁoﬁggpdhfhy'b'ﬂ@iﬁiioﬁfl%r bk EK: fieablY efbeP@pidsde

NHZ- QL1 DSMANSFVGTKKK- (where thé serine residue in bold corresponds to

serine reds duslidabel oThdirKfetned nidliesofanbkliag DN ARtaghehaisdetingeepor et ddes
descri bed
32P dATP with the Klenow fragment of DNA polymerase in a random priming reaction,

25 -asis well 'Known in the art. Oligonucleotides are usually end-labeled with c-32P-
“labelled ATP and polynucleotide kinase. However, other methods (e.g. non-radioactive)
may also be used to label the fragment or oligonucleotide, including e.g. enzyme
labeling, fluorescent labeling with suitable fluorophores and biotinylation.
After screening the library, e.g. with a portion of DNA including substantially
30 the entire TPL-2-encoding sequence or a suitable oligonucleotide based on a portion of

said DNA, positive clones are identified by detecting a hybridization signal; the



15 herein allows for a person skilled in the art to screen directly for
ki nase nodul ators. Preferably, kinase nodul ators are ki nase (TPL-2)

i nhi bi t or swo@otitmal | y, the test conpounds) identified may Pﬁwswlss43
subjected to in vivo testing to determigae their effects on a Tl\f C@ua
originating signaling pat hway, for exanple as set forth in the Toregoi

enbodl ment. wh I‘F% i ere| n,

"TPL- 2 actlld‘\e/rlﬁq'lc% don%ggpef toerlé(!ﬁflg%cr?[? I wlﬁ %%;P gﬁ BF ﬁ/é{jpﬁm yefsqsug%l “ndi ng
activity, d@lutyslsnaMhExh Qk’drﬁ’qhed ,ef£bs cbﬁaphmnmqsﬁméqﬁ@besw 8t heréiv, f
TPL-2. 'Accordingly, the i nventi on may be configured to detect t he’

phosphor ylastértain phethar ey iRlgleddNpenaeting g copplers Tﬁh@ (ke ifthepuingtuden of

this activit ypotentlal t hera eutlc Ia&&g 1 | es of cor’rP ds which
modul at e +FISHHE PHERNATARHErRAtAR qadory)- ke s ?CFFéila SASPNEMP cHe 42V ve
mut ant s; of .. TP ddt r I starget
of TPL- 3 m ‘s’e }%ségl}ﬁ?énsférete ﬁgg;sgﬁg 3}'? f[% y o% @I%ﬁ)r%gltﬁ Og%ﬁ)’fgf%g‘ﬁ’@“%%"r&g?t| ficial
, 17 MAR 20&18 1BErOY dehdhic, B/ thiSorbBpikg clad@s yry éncludéiesons ahid iftiovedf then

mor eover relates to conpounds capabl e of nodul ating the phosphoryl ating
activity olfibrapyisa cDNA tbrasn dhensthe ﬁvql@pmg|clqn9§tw18rmca§¢f‘e%rtopemeachmg/ent| on
relates to.a ¢ aun ds i dent i assa d as
def | ned | nEeRE TBRUT HoighesSIRRTPtOF Eank Py ok FRaR el o BRAR N BFe ™ <
provi ded tDNA&%dQIfed@ceﬁQﬂﬁﬁWMd lséiﬁl@ﬁéefslp?cb«h&dmér@ﬂ assay as descri bed
herein, for the nodulation of the activity of NFKB. Conpounds which

i nf | uence t he ijn@ﬁuﬂﬂmtqmmrmn&onem tlrmyhebterwfatrm moptestagnyretains aj denst aie

descri ption, di ng ecul r C ounds i.ncl udi n ani c
conpounds W:I’icé‘ﬁa ?tuf?e"fjﬁirﬁrve allft‘f%f?g I‘?f&'s‘/% Qssespiog of Br?HPﬁaﬁga}?t her eof ,
peptides, pg} x&@g&m@@ﬁebﬂ&&nﬂ 'aﬂﬁaﬁ%'hb BRidgical aOtivify SiRinfiiy bEURNETPLy as
used hereln ypepti des” and "protei ns" are consi dere

equi val ent polypep’:mlc Bntsi TRIdR as pMidebcbdnhasPremt usedtidtreireiudes spfce varisms
conplete ant i |l e of binding to,a sel ected

bo(iil es _Qr anti b‘F'g}é agrrents .capa

target, an@RGoAed BymRgN4rgenase y ek EmatYePHEIRg: 0?2 Prigany LPBICEIPt, éﬁﬂ“‘b%‘%‘%l onal
anti bodiLes

humani géd an%ﬁgﬁgégﬂat ‘}é‘ptgﬂlfylggcl]g {l&g)g E:?%Ej\rggg%él: |egg%}?%%ﬁegael using z

0 phage di kpbtayephysiblogicabdridue phesibalipseresty oBMRILN2. fEmgfmysipnwmbs Fv and
ScFv, possess advant ageous properties_for diagnostic and therapeutic
appl i cat i olslugls meleiles Whreipilg proteimef the F@éntéﬁhlsc,cﬁﬁ%léﬁ%émo Higgdwi or tissue

distri butl L i t I
i ndi cat ed %Stlygél%s ‘gaqaen%yr?l er’ a%ﬁl‘? %p%r%ﬁf‘atéc@%%n\g% cog?tg%ﬁ%f;}%ht%ey
may be al tﬁm@hl@rﬁcbmagaﬁnmmlmng nidlets nfayeief £8dt€utatlé aloddti sedhCd’ ansS a
toxin or a |abel. Especially preferred are |abels which allow the imaging

of the 28i sergymR ¢fcﬁfaélfOlSt0Ffé>eaﬁmh§bd’5¢14dﬁd wrangturglc pequaties varias dd Mladi oact i ve

| abel s or r.adi.oopaque. .l abe suc |ch are re

vi sual i zablF&® ‘\ﬂ‘?"ﬁ? P?‘N&%%%Pf“&? pée & lye%?‘amﬂlg?e%vg? Vapﬁ% beo%ncf)fi?fgg%scent
| abel s or atraafedlg@mbﬁhw/@arﬁ@ éHeQ“aMll?Lb%J ArzARLE vefart lof & pertkanP ke, bemoved
from pati ents. 200 WO 00 191 PCT/ US99/ 18543 - 40Recombi nant DNA

t echnol ogy rmysebearu@l@matwe ispipning/earfaheofathe TBbeB es of t he

gene.

25 It has been observed that the C-terminus of TPL-2 is necessary for interaction
with p105. Thus, the TPL-2 molecule according to the invention preferably retains the
C-terminal portion of naturally occurring TPL-2. Preferably, the TPL-2 molecule
according to the present invention retains at least amino acids 398-468 of naturally

occurring TPL-2, for example TPL-2 as represented in M94454.



i nvention. Thus, chinmeric antibodies may be constructed in or dez hx
decrease the i nmunogenicity thereof in diagnostic or therapeut1 R 2003
appl i cat i qygoo/@§1€OVer, irnnunogenicity may be mnimzed bydnrsnigddag t he
antibodies by CDR grafting [see s ' Euse¢pean Patent Application 0 239 400
(Wnter)] and, optionally, framework nodification [see international patent
application WO,901 07861 .(Protein, Desi Lab ... Antibodies according to the
i nvention nay V%?%"H%éﬂ’ t?’? gﬂg"nﬁ“ﬁ%‘:g@&ﬁ?ﬁa}"&r@%%‘nﬁ' 10O honocl onal
ant i bodi egmefo {S RPN JrPLept femg%ﬁﬂ i20ide 80b-44!drpe.-2; Rreeamiynant  DNA
t echnol ogémrrﬁ)y CE)e used to pr odt%ee tah ant iol?oldi es according ’?g i o)n

est abl i shegtinr @ida50468 of TRIaQ! prefeadblp amimeeded o104 6fafi BPL-Anamkmbstcul t ur e.
The selected cell culture system_l‘preferabl y secretes the anti body product.
Ther ef or epraf¢iably apuaecidnlHntedf THckudes a process for the production of
an antibody ac ' 0 i ' QAR S s r fit€- 0. E
col i prs_ a nam"r%?{egdr?ﬂg%lh t,h E&E’hﬂ%ﬁ%&ch%&gﬁ trér{éft}glglrrrlg t\glalilltéf??'g)rﬁf/ %ﬁ‘ s\t/ecjt or
conpri si Ngn@Bf the SeHRKEESHOTPICRSS SHdv ®OAVIDA4 54, 'Rre ferdb1 @ BéreforQpies a1 | i nked

to a first DNA sequence encoding a signal peptide |inked in the proper

readi ng f madesuleoingludescapmisio BMAs 4 2Tioetfdd Exan diliadyaniagapuply dt ichidessaminbs ol at i ng
sai d protei.n. |.L} plication.of hybridoma cells.or jan host cells in
vitro is @QB? ?%%‘t&’foﬁ WRTEEERbLY: 4 e Sﬁ@éﬁ"a?“%rﬁ%@@ﬂ% ust omary
standard glibiups, T8sldics hRAnFAAIPIY 8 285 B APO0 BrefertBY! fiiRiudeaghnnd/edi UM
(DMEM or RPM 1840 nmedium optionally repleni’shed by a manmalian serum
e.g. fat alacidalll3 sera8niExon 3); pacferablyeitémilsdearathine acidh 1 satA(Exon@)serppyenent s,
e.g. feeder cells SE{&Q gs nor mal nouse peritoneal exudate cells, spleen
cells, bOﬁ@WFI%P ABp¥fages, 2-ami noethanol, insulin, transferrin, |ow
densi ty | | POPT Qi fver Ghe rveifidrlon s B RomblGuedt bR babALAQD, Blnfigst cell s
whi ch are bacterial @ s . cells or yeast cellls is [ikeWwse carried out in
sui tabl e aubtaire nmedia known in the art, for exanple for bacteria in nedium
LB, NzZCYM NZYI\é NzZM Terrific Broth, SOB, SOC, 2 x YT, or M M ninal

Medi um and f orDejivakyesiwhighrstaimrormpon sirpeturaldeterpainants grmyes irdicatgshpl et e

M ni ma]_ Dr u ' [ uct-+an " iyely pure

Mt e DrB0UL VB A, o A i2 ERRIAIG I, RERM SRl Al ispebUre

t he desi r gReradt, hdWell 8SsmalRe polyeridles Oériveddt@h iR donsdihs. Pyefablypsmatggimal i an
cell cultivation are known in the art and include honbgeneous (~ 7 MAR
2003 WO O(noiypeptides4leriveadronydPi/-2 asosding tpbadivention Hefimea singlg funational airlift

reactor or,in.a continuous st.ir r.eactor, . or | bilized or ent.rapped
CorT " oul remiEwBRA SaBiFerihs pEEPL2 R eRisni oy URes cR3ineE a5 MRenas
or cerani QOE%EstﬂhEﬁQ:@zﬁn oh@E1BaciRNE bF TPE-DPrdthabHefrhg@entdvlill Bedb@%egan al so

be obtained by mul ti pl‘yl.ngf s mammalian cells in vivo. For this purpose,
hybr i deera adI308 apimuiasidsig lergth. dosgerdthgmentsnasel ragerdgd @s impeations of the dull-

hi st oconpati b s to,cause growth of antibodyproduci ng tunors.

Opti onal | F%thgf_l’m gengpally SpeamRgs %( tﬁ"ﬁ%é@i‘r’%pn, especial |y nineral
oi | s such as prﬂ)&i@ﬂ@eiéﬂﬁ@ﬁ'ﬁk@!bmﬂﬁ&ﬁﬁqﬁﬁéflﬁéreoﬂ?Wh?dh th&y Edifaih A | oN.
After one to three weeks, the antibodies are isolated fromthe body fl uids
of those namdrédlstionspadditioms ex subpsii@tiosy bubjekcine theatddrenidnt tauadinkain dtisason of

suitable myeloma cells with antibody producing spleen ce|lls fromBal b/c

mce, or t?urienturecharacenpte fehilyddi s ot AR VrTRing @Fid Supstitutegns may eat
produce.th j - ant.d.Hodi i pj.eat T b T i i al b/ c
i oo oRti onaryueEadu A Seciieihs BUERRAPLE BREL e
ascitic fl tereinus. Deétiins hndsatstigtiany may smoréover Bdhmad Otoape fragmemsdf DPheY ,
techni ques are discussed in, for exanple, Kohler and MIstein, (1975)

Nat ur e 256¢mised by thegnwersipg, Thip2 nppipmte maxhe predused fem HBAeencodingabor at ory

Manual , ( ring.Harbor.. incorporated herein by reference.
Techni ques 152 VRN Brchep SEEE0R in B RS ESEe TG Saof e i ELSRS

descri bed pfchbh® RARY AeleBbLHLNeR? nite amiRPadidy. FHOSxampAd RIS titnERnd623679; EP
0368684 and EP 0436597, 2 o which are incorporated hérein by reference. The
cel | culot udelegonadpnasertionl aamanscoicidtied chmbe preparde by rexdmehinand oiheds and
preferentiall y. i.nmunof | uorescent stainin f cel expressing TPL-2 by

i munobl ot 8§ ,egﬁ?f ‘W‘é’r‘?ﬁﬂ%ﬁ%ﬁ%ﬁo‘%{’é}ég}?,“*‘@%?‘”ﬁ'@éhﬁh‘%h assay or a
dot-assay, or a radi oi munoassay. 2 s ' For isolation of the anti bodies,

t he i munogl obulins in the culture supernatants or in the ascitic fluid may
be concentrated, e.g. by precipitation wth ammoni um sul phate, dialysis

agai nst hygroscopic material such as polyethylene glycol, filtration

t hrough sel ective nmenbranes, or the like. |If necessary and/or desired, the
anti bodies are purified by the customary chronmat ography nethods, for
exanple gel filtration, ion 3 o exchange chromat ography, chromatography

- A o o o VAN s A A AN A AT L 1w~ A SN A o —



affinity chromatography, e.g. affinity chromatography with a T{’%—ﬁégcobmul e
or with Protein-A The invention further concerns hybridoma cellfs ng

t he monoclyphabnaet i bodi es of the invention. The preferred hybtidomsael | s
of the invention are s genetically stable, secrete nonoclonal antibodies of
the invention of the desired specificity and can be activated from
deep-frozen cultures by thaw ng and recl oning. The invention al so concerns
a process for tlhe fragapentsmusgntsendothordariyatuescf TPL-2 peeferably setailg monocl onal

ti bodi i d_t TRL- | | ha, i sed in.that i tabl
marme - orousib famafod R TR S U perB BEACRET e i Beafiol ol 577 6
nol ecul e, e%ﬂti@srﬁhh&edﬂfﬁci@ﬁtrdhgﬁrcte@ﬁﬂésaﬁoﬁiﬁ&kﬂldatﬁeiridnqg ddtetmide ﬂﬁgﬁféy lage O with

cells bearing TPL-2, antibody-producing cells of the inmunized nanmal are

f used wi t IsiraB4rlis odgirearslfunatidre Prgfetablyn hembloglyiisaseditheefemtbseqhened identatlyt ai ned
in the :.~sion are cl nege, aBd cell clones secreting the desired anti bodies
are sel®ctddls %?“@?%ﬁrﬁ fsd @BAv&eel I's of Balb/c mice i munized with cells

beari ng TPL-2 i ifbles | el i.ne_i ,s..PAl or the
nyel oma cel |l | 3&?“&%@%“ }ﬁ‘é%‘ﬁ(ﬁ Re %8{"3% %g hyb??g)tglglull'csl&dgf g'géc‘:/?réde?ﬁed for
secretion @iind Beid degbheef RimdroDRIl-2shondsidg pesied IOGT Myhini pdaitalag élchwlear e

cloned. Preferred is afrocess. for the preparation of a hybridonma cell
line, chare®t&himeriTPh-2 pelypapiids repraseating pRingarihresisyenin thpusb39idi-e.,

bcut i nt i | Ly _bet 10' . and. 10 ll.s of h
Sumour or Lo GRRE AT bineR R0 SERAe AR nd i R e T
sever aho t i tiRSugh 869 (i.4. 00O TL(Q067))t 4 RBSHan TPEL2 E@l\yﬁé;ﬁ%ide wgﬁaﬁgingeaxﬁi-no heigneen

two and four nmonths, and spleencells fromthe I mmuni zed m ce 40 are taken
two to fouresidegss! thfough INd1.L.aS0T(hi38¢))iand adwehaniBRId2 wotypeptidel reprefenting

nyel oma cell. line PAl i he presence of f ysi r ter referably

pol yet hyl e@nge dFs.‘d‘ﬁﬁsglf éf%ﬁ%y4q%ﬁée'n§§Téﬂ?§6g§I ﬁjs?‘e%r‘gﬁ%ﬁgte@“gi ?{ﬁéﬂ%hr ee-
to twentyf ‘ge Rafhd Sndhfif ok Afd; '  arfW in a
sol ution c@%&%ﬁ?n?g%uﬁwggg%ﬁ?a oultlrQJSnC()) % bé@gﬁ%ﬁgﬁéngqeyacoocﬁ H;

nmol ecul ar pwifghtiormoDapived @OLpegtidec rTaghdndiudel, but drb eotaesttisted ke FEAGAded i n
suitable culture nedia _as descrj beﬁﬂhere_i ncgef ore, supplenented wt

: . ] wth a
sel ect #8n Hedi(givathigre-Ssizansiesasehpndealydnstidipe Fesidven e-g-iise vapdditigndheier to

prevent no : 0 1 {Eﬂ% L red. ifona cells.

i WO 00/ 111&18?1! U-oii%ggo %ﬁ%& &%125%;9}{1%%%@@63%5 vg,eels' 'V‘gér%{rls%gﬁg)l SO concerns
r econbi nangledWAs sicdthéiti cah ivg irgserted adjadent adihe gbd ve-nrenti@ad Yagshafasilitae ks e
domai n and/or for_a light chain variable domain of antibodies directed to a
TPL- 2 nol etepovabafteg proteinguuifii§atiaft. nbef ore. By definition such DNAs conprise
codi ng single sir D%'SP d n @%ﬁ hstin id coding
s 'DNAs and of %S%Eﬁ‘g‘%%t ar &%ﬁ%@ﬁ@% 8?&%# elgg%ga rP%Ieé( l%ﬁsggraﬁ/g(si ngl e
stranded) phihs ByhigdEehopeecipitddioh TRINTe e trabbidcted Gasian 39DA bavor fondliely.,

vari abl e domain and/or for a light 'chain variable domain of antibodies

di rected t bacylovmus-gnfgpted dnpeet asHp apaeseribgdkareinalTypioally, hapelavicuslinfgcted

synt hesi zed DNA havi ng.t aut hentic sequencg codi.n or a heavy i o
chai n var Q5P BRI Grdbe FrRRbh & PPy ST R ETne e VR o &

nut ant t hepRpdin siitabldfo? Phas@kcrbfiin@ bt SR it4 11BN dsS Fartkn&RsRdbnge @ heavy
chain variable domain and/or a ,light chain variable domain of the

above- nent popedtiamdf bHddLe2 motecwlei arh deneabed belowe |, ami no aci ds are del eted or
exchanged with one or nore other am no acids. Preferably said

nodi fi ions) are outside the CDRs of the heavy chain variable domain

and/ or of i I irn i.apl e domain of the antibody. Such a mutant
DNA is al ség'iﬁ'?‘g%glggntbéglg?Laz )sh?régg{g mut ant wherein one or nore nucl eotides
are repl aced by Tt fventios bs@npieses thd protifi@iones TRILD aleealds fig ko thbe sane

am no acid(s). Such a nutant sequence is also a degenerated sequence.
Degener at ednasiition ©f 910 astivisy andgsaribed atovpi Rreferablyeldii-Agobgculeparegenet i ¢

code in that an limted n r.Q ucleotides are.replaced by aother z o'
el eot | dedratir B HFplivarh B Shadltif B bR of Wfich B e R gt

ori gi naid y £1mQedeshleci€ FardiQaanshafed iR ARER FoNMRthBemMa fllbiord U8 uk&d t heir
different restriction sites and/or frequency of particular codons which are
preferred Byrdiheestoetirfilasntidsteferpter disarete atdmenks thetdre useddo alstodiige an opt i mal
expression of the heavy chain nurine variable domain and/or a ,' |ight
chain nurine variable domain. 2 s ' The termnutant is intended to include
a DNA nutant obtained by in vitro ~ nutagenesis of the authentic DNA
according to nethods known in the art. For the assenbly of conplete
tetrameric i mmunogl obulin nol ecul es and the expression of chineric

anti bodi es, the reconbinant DNA inserts coding for heavy and ~ |ight chain
vari abl e domains are fused with the correspondi ng DNAs codi ng for heavy 3 0

T o o, o - . o

-




1 ? MAR Q03 WO 00/i 1191 PCT/ US99/ 18543 -44 The invention the\rﬁpqqmaz[mg
concerns reconbi nant DNAs conprising an insert poding for a hea chali

mari ne varwa@peli@nai n of an antibody directed TPL-2 fused PETAUSIMZHMIN
constant domain gamma, for exanple y 1,2y2, y3 or y4, preferably y 1 or y4.
Li kewi se the invention concerns recombi nant DNAs conprising an insert

coding forpeg, ﬁx‘t&‘ceﬁﬁ fbrél h%?%@és?%d&@fﬂ&a%n re%@é%e'?é%ﬁx hd ect ed

to TPL-2 fusé?ﬂlok nan cons n anot her
enbodi mentust bé suth\%’hidléHhr@WeIlah&ﬁn tie Jkeit oftbie AAREN. Dvﬂ&sy Caeliry grefaﬁmlla'ble

r ecombi nant polypeptlde wherein the heavy chain variable domain and the

li ght chaiandalertaon ef anprenriateyaestorn wikledeppyd omthednterdesiise of thgrveetor, igpt i onal | y

conprisin e f aci | tatin processin of t ant i body
" The  hosyRlirilR a8 SRR afplritn i ar BRACBESHRR e firg of e
purificatipgradb Uehﬁse@f&ﬁhﬂ@%/e @é&@droﬁndathﬁ |h8§t‘é%9@o B¢ ﬁ@ns‘?&ﬂ(egrwﬂl RERELGE Spacer
and/ or an effector molecule. The DNA coding for an effector noleculée is

i nt ended tEacheectobblnteind lvalgoxfscnorrtﬂmemﬁ Hemndingranl isduh@®ny(amblificationadf agnost i ¢

or therapeutic appl i cati Thus, effect i 5 npl ecul es, which are toxins
or enzym::s'g ECPEISFIPN & ﬁ?}\l@sa“é‘éb%di?% célfl?‘ér BieR B is¢pranatibles The ¥eqten of

prodrugs, @oﬂr?pioﬁ@ﬁ& %Hérgﬁ%}/nc;ml&ﬂ ?éjn t1PitddNO 8{%‘30?%&9 o?Hu%'}oﬁélv E gct or

nol ecul e has uenc Ut A Iy occufrln nencodi ng
DNA, or a cmglﬁafrapﬂ\eamf on@ﬂldmﬁﬁﬂnﬁhfkepgﬁﬁ@,raﬁcknhahcﬁﬁélbméﬁt MBtdmdt&oywn i n the
art. Antibodies and antibody fragnments according to the invention are
useful 1P n taarxscmtagmgnglaa@msqqnemmyxdm@nqﬁgw the i nvent| on provi des a
conposition for hera n. accordl

Che P nvent i on. BROERESEh o8y ORGRG R Bire BN o8P iR ke BEERRG A4, o
pref er abl yeabR\Mhél 06ctb PGt esatethidhe B8 fbte §Qéct&?ﬁcﬁ.€édll@gf§'ﬂ]@al@rlh icRthg, Whi ch
may be enzymatic, fluorescent, radioisotopic or other neans. The anti body
and t he devmrs,dhlsrﬁéamccrmonbehqireowbldsatﬂlefvoctorztoselshqatﬂ indepeodentlysif the oaheous
separate or, sequent.ial ,use,.in . a diagn kit intended fo |a nosis. 3b.
ept | des PUBRANERUI ARG e BRs S GRESEipliraloh ot PumrameiniCeplF i eaer  ved
from TRL- Zsbgﬁe&eﬁ) ShichRe en@&%@@feb%hm%ﬁé Afidy¥tlabtia Oﬁa&t%g %l'ﬁé\ers' onal
TPL-2/p 1 Interactio Preferably, the peptides are derive omt he
domai ns i nThPbE@n®f repl@stiovnfrain the plasmWZpBRlBZZlﬂsthdHIEI'foUSQﬁtlﬂimﬂegatms - 17
MAR 2003 r nsible for p 1 OS/ TPL-2 interaction. For anpl e, rnberry
et al., E@fg‘it ths; eplasmicharigingis. sggetiséqrcyeaﬁuawarlpgwaipﬂgﬁs?eg %\8

Neur on 15 S95ma R t e b|t | CE
pr ot ease. ﬁn%ﬁ ar?aiﬁ(é)gl(% gﬁ‘eadé y?& C(P(Im géecféérgglerl vg%H%P (E)ér%gT fﬁﬁg?“)g 5 or an
i nt er act i ngriginaif e¢plicaryn hxﬁnpmﬂmf is eldt néeded &)tanmhmal‘mnthpEEsﬂnn aédahyadEssgr oup,
chl or onet hyl ket one, (acyl oxy) nethyl ketone or ‘i % -DCB. grou

i nhi bi t2°t hENesPRe Mipe BEnpme %fqlﬁﬁompﬁtw%hl&hde\‘ DINA replisatigdy, 5 ra;s of
peptide compprungis to cells, peptides may be .nodified in order to inprove
their ability to cross a cell nenbrane. For exanple, US 5,149, 782 discl oses

the use of fusodsust expregidndasiors A8-shtitle vettofsOr dTitiRy apepipablesf réplicatioarihr ane
peptides, |ong-chain fatty acids and other menbrane bl ending agents to

i ncrease plablleé‘itﬁnt—‘ Flaps plotrganismpbut qan@eé@mfeﬁecirmuaﬁ@them@g%o garssrhgefor

gf, Qlogs b)a/lr r% e‘? e$510n gcre{atl)nep e, Ianve ctor ?s7él§3é)dl1§1 E‘?m li and t?xér} %8e s%r%]é veé:tgg gr por ated

25 transfected into yeast or mammalian cells even though it is not capable of replicating
independently of the host cell chromosome. DNA may also be replicated by insertion
into the host genome. However, the recovery of genomic DNA encoding TPL-2 is more
complex than that of exogenously replicated vector because restriction enzyme digestion
is required to excise TPL-2 DNA. DNA can be amplified by PCR and be directly.

30 transfected into the host cells without any replication component.



Many conpounds according to the present invention may be | ead conpounds
useful for drug devel opnent. Useful |ead conpounds are especially

anti bodi eswan@1119% peptides, and particularly intracell ul arPGHY$9084Es
expressed within the cell in a gene the2&py context, which may He

nmodel s for the devel opnent of peptide or |ow nolecul ar weight therapeutics.
In a preferred J i ; =2 5 or
ot hor "t ar et pent e st AR b R e D e e e B e

desi gn of . gsb fedditel tb@wseiadtside harkeneTlgih peremiipedes dprodeirciecedsayciot the
interaction a o observed with the |ead conpound. Crystallization involves

t he prepar8¥Yispl asrgrawtygfdransiormed hesh cellsrarawn i @ pelestivgsubungymediwmngost

sol ution of ,the peptide .or. tide conpl.ex.wt "reservoir butfer”

oref er abi yeell gt RO P RNRAE: CNTRE aiselhePop RGN T INeCRIS at ng
agent necegimird/me@unt "Mypical selRtifR bR enfddle phdt¥ink Mat tofePickRancd foe
concentration of the precipitating agent 2 s ~ is increased, for exanple by
addi ti on odntibicspnd athentpxageng, anhpicillax asphpcibymethotretatoor, tewacyiclibg, al | owi ng
t he concentration of precipitating agent to halance by diffusiopn between
the ~ crystomplFRge} OB peigiencibs, QiuPRiY Rt g MRents petavailbie Howe

condi tions &ngg{eﬁfausi on of precipitating agent occurs al ong the gradi ent
of preci pi%a ng agent, for exanple fromthe reservoir buffer having a

hi gher concent r Akit®8 séléctive @endinhriet Bspraprné for yeasttdhg darler gept Y51t B Lidedat i on
buffer having a | ower concentration of precipitating agent. Diffusion may
be achievewhichrfacilitatgsithe splectian or tensformprlp dueiorhe ghenotynic exmressian difthsi on i n

the TWO 00/,11191 [,US99/.18543 - 46 -.1 ? R 2003 comon_gas phase.
Known t ec HMREEETEy STURYs TR REICR Yok s e PO RERRnE SIRTRE & he
"hangi ng di@biods G418, Bﬁgrbxtnzag ol b myeBL, BPsrovide foryerowaRphy ¢ 4{ usi on met hod
a drop ~pf crystallization buffer containing the protein 1s hangi ng above
or sitti ngawedioghicyeasioutanis fge example thef URASRG2rLYH2.FERP 1, Ar HéBhgenevel v,

t he bal anci ng ﬁé'th recipita iqg agent can gﬂge achi eved rou%h a

seni per meabl e nBHSF AerePHEIIOR QhXFAPE &S (InyeeRit: 490D ke Folh 3 £RY PRI t he
reservekr Blatifeend@Rf EPEQVERYiR o?‘lre'p%ét% 428 adVARtaPERIsB) chuBEP ThBS: EB3RT VOI T
buffer. In the crystallization buffer the peptide or peptide/binding

part ner cogbtaied frogd Bl eddi pladntids,aucloacsBR 32 Bhuesaript@ovector 30 a pUIChlasmid,
preferably fromabout 2 ng/m to about 4 ng/m ., to Formation of crystals
can be achrevBHChAQepUGAP, whish eentainttodhE. eohiiremlicatian eggwrand &. cgli geneticni ned

o eci pi 1 at g eRER AR e 8 s BHBREE FEn M BBt ac tre.  The pH may
range from abouiSuftale kélefatfle mhRQrS N GRMihaA{ah @BI1AAE thaspeh@kndbl fRr 1S rat her
uni mportant, and therefore variable, e g_ml n dependence with the desired

pH. Sui2oablidentifitdtion afiesHeenmpetent tetakelap JRb Stnslaic acidewgh os dibydiogolete Tri s,

MES and HEPES buf Usef ul _salt ddi t.i i ncl ude e. g, chlorides,
S phat co Srbepsn OFTER, vl el RuRRg AR Ghnie bt s FottembRint 1 oy -
contains arfifaicRitd &4l B9r RERShySA! Bitd BEmbia0M EdIBrasHhahQ@ A% Slhédauimabr @

wat er m scible organic solvent, preferably polyethylene glycol having a
mol ecul ar selettgin pro$subrewhiek nnly0bosein2o00Mts whiehdrentaken iy amsbareeen 4000 and

10000, or- a suitable 2 sal t,. sych_ as sul phates, parti | y ammoni um
SO ohat o SxBiRY e arRerafe i)y Adired oAb, itk e ot IRFR oot e o

ept i de/bi ngiBg; di i | -

oo oo, AR AESe EYTMAKARRiSh BikshOe (e ISR Wit

wder i vat i zatansforrantaahdes ¢alditorizyin sehidti the pressury Btprogressively icteabaal) tieesblyai ni ng

heavy nmetal 2 s atomsalts, or a organonetal lic conpqunds, e.g. |ead
chloride, deading 1o asnplificelion (@hithehremasorayl infegraljon sitcd Ohbeth thiselertion geaabl e

of diffusi [LYS i nding.to. the surface .of the

orotei n THEd B AU DR FAREEs TRE D A R s SRR B Sl btSr i e
by X-ray digdréstacdentinda@brthy ptodu@ior it [TORKEGiticAl ok g;lowtmhb%éihérn;tim fBéelPn may
be used e.g. to construct a three-di nensional nodel of the peptide. ~~ ?
MAR 20030 ' as»dged gares whish musoeico854 Besingd pratdincae diitesnted iortandenpdihinithe

obt ai nabl e, for exanple, froma heavy atom ~ derivative of a crystal and/or
fromall or part of the structural data provided by the crystallization.
Preferably building of such nodel involves honol ogy nodeling and/or ~

nol ecul ar replacenment. s The prelimnary honol ogy nodel can be created by a
conbi nati on of sequence ' alignment with any MAPKK ki nase or NF~cB the
structure of which is known (including |KBa, Bauerle et al., ( 1998) Cel
95:729-731 ), secondary structure prediction and | screening of structural

| i braries. For exanple, the sequences of TPL-2 and a candi date peptide can
be aligned using a suitable software program io Conputational software may




i refinenment conprising nol ecul ar dynam cs cal cul ati ons and nodeling of the
inhibitor 20 ' used for crystallization into the electron dens{ f?yMA&cZ[]ﬂa

QO her Conpounds In a preferred enbodi nent, the above assay is used to
identify Re@bd/f#A9PUL al so non-peptide-based test conpounds pdralsysass43

modul ate TPL-2 activity, e.g., kinase_3g9s activity, target polypeptide
interactions, or signaling activity. The test conpounds of the present

i nvention can be obtai ned using.any of the nunerqus.approaches inyolving '
combi nat orETPIORIS P roETAEAL EHEHCrEReH RIS of ARSI PR OMATE PBIE al

i braries, ! r rallel solid phase or solution phase
l'ibrari es;syggﬁ%l%ﬁf:r%ml I r%%ﬂ%ﬁs requiring deconvol ution; the 'one-bead
one- conpound' | Expressipnaed blotingardtosyusubity cant@n@ pgrofaoset yharst oaskniaed ibyg
affinity chromatography sel ection, These approaches_are 1 ? MAR 2003 WO
001 11191 'Ft@erheggggawgu@dlaaa%rﬁblvd%ﬁ%%f’lpgww agidy mugl aPreraotel mgvRer, or

smal | | ecul e Li 1:£S:.0fCQ . 7) _Anti ¢ et . Drug
e, 125 1455l opERTy 8, ERRRURE are bRl frked (o BRA o BlnE IR0 177 e
can be fougghovih ttﬁ'@%@hioierffﬂfm £%30Bice DNK bPeddtrdidtiodlenayme (o8%70n 48goc. Nat |l .
Acad. Sci. U S. A 90:6909; Erb et s al. 1994) Proc. Natl. Acad. Sci. G SA

91: 11422; idsariieg thensolased pomoger 5eQuince into e dectoh dinth 81 12678 TPLiopremotr .
(1993) Science 261;1303; Carrell et al. (1%9@i aAng W. Chen% Int. Ed. Engl.
33 2059;  (SSAEFICE 474 HARY pelRNORouRREAERR erE A e fied R recFmPtiopton gadior and | n
'Gal | op et d- o Ids- ; i L LS5 -may be
prosented THrSaPheT on MRS THERER oRdpl et RESS LPEMRiapb AR NAGFiA™

1 412- 424 ) the compondnesatdscr{ded e inkA8htipndiyd permitting4hd2 tBfnctiahinpkeif Fodor
(1993} Nature 364:555-556), bacteria (L%gner g_iP 5,223,409), spores (Ladner
USP i ' 400, InfAndedmaaner ay cpntEql sgquenee; qapssably kpkeiatq 2 geding ssqupnagdligated

89: 1865- 18 0 - S - Se ::386- 390) ;

(Devlin (1 cl ence - 404- . rifa et al. roc. Natl.
@g%xfﬁé»\%g tm@%ﬁsgs &%%Wl%{}erfc%??%@m?%h ?Hﬁ%@ft&ﬁ%@

Acad. Sci . colpfiblSwitiBti82bntréieduenkes| 1991 ) J. Ml . Biol. i5 222:301-310);

(Ladner supra.). If desired, any of the conpound libraries described herein

may be divi ded Ir’]nm;ptqmls wlt@blea“:)tE@WMIbp@kaxygtlcbwm xtn_slng, fooerpmpielshy@vi ng,

e.g., a given chemcal structure, or ; iven activity, e.g,, kinase

i nhi bi £8r y125@F15¢ wﬁaﬁi?%-grgme@f PR, a@ﬁﬁ%ﬁmsaﬁﬁr @lemm%bﬂ fi) i nvol ve

per for M NOp Aol shs EAGRE Y BRHpBRIoREY bR REEhE Bk Al THEE ahlediRnt [Ty 2 o

particul ar” conpouhds or gfoupsS or conbinations of conpounds as likely to
have a gi vemuendes iaveybeen pallished tixretsy, enabling the skidled iwoekkr operablyab ligate
functionality. | ne epbodi ment . ulators of TPL-2 are pre-selected

usi ng nol eB§MaP fﬁ%@mwﬁ%ﬂ%ﬁnwng@g}f%ﬁ&adﬁytor-% tOSHRD HU ST ng, or
likely to kipase.l nhi hid or v - iV 4y i LAap re known
in the art@%%ﬁlogéﬁﬁ'sgé&?gﬂege lglclzété lggééitl&j(iz%)}ésésrtég S :gﬁ%ggrge?équﬁ‘%og?ﬁ? %teracti ng
W t h a 2par Shine!Relganosiquennk opetably lked & the DNArparkmg TPE-29. , pl05. For
exanpl e, visual _inspection, particularl é utilizing three-di nmensional

model s, ~ can bETEHFASYEEESSioR ¥era Bre backrialAPIRSEION YSRErs Yl PoBPRIR2 or
Z OL;‘r’"f‘ir ghl gfongoggrg?f;a%agﬁﬁ%%% s00%s PhadB¥'oF TRIBER B pihiE Be ARG dAETARE W th
bacteria. In one of the most widely used expression systems, the nucleic acid encoding
the fusion protein may be transcribed from the vector by T7 RNA polymerase (Studier et
25 al, Methods in Enzymol. 185; 60-89, 1990). In the E. coli BL21(DE3) host strain, used
in conjunction with pET vectors, the T7 RNA polymerase is produced from the \-
lysogen DE3J in the host bacterium, and its expression is under the control of the [IPTG
inducible lac UVS5 promoter. This system has been employed successfully for over-
+ production of many proteins. Alternatively the polymerase gene may be introduced on a

30 lambda phage by infection with an int- phage such as the CE6 phage which is

commercially available (Novagen, Madison, USA). other vectors include vectors



i computer nodeling progranms include QUANTA (Ml ecul ar Sinmulations, Inc., 3
O ' Burlington, MA ( 1992)), SYBYL {Tripos Associates, Inc., SZ k‘g { MO
( 1992)), AMBER (Weiner et al., J. Am Chem Soc. 106 : 765-718 m ma and
CHARMM  ty@o@Aai19~ -49 ~ ~ MAR 2003 PCT/ US99/ 18543 ( Br ooksr@vusslo/18543.
Comp. Chem 4 : 187-217 (1983)). O her.zpr.ograns which can be used ~o sel ect
interacting noieties include GRID (Oxford University, U K ; Goodford et

., J. ;Md..Ch 28 ; 849-857 (1985)); S.{ M| | i mul at.i . ,
e But RGO A Rismotes suhas N E R (REerpS ey ostors Sty o,
Funct i i 29 : i h
ot | o PR CRIAGE h cypASaetinbe PR (o s uteaycf
and CGenet iSE, or ve&brs2@Atainih &) the promabt&Tkh 4pKK20313t (Phafmdcid Bioach) e, San

Franci sco, CA. Kuntz et al., J. MJ., Biol. 161 : 269-288 ( 1982). After
pot enti al BMAE(BY EnglandBiglakss MAVESHeen sel ected, they can be attached to

a ;scaffold whi em.Ln: i : i action

G ih the sel eotugres® ERER bl Githe B ROTARRI S lnd BECh

di stri but isegte@dn deqh@icach briigr tofabilits sédr@iRT thapolpperiide €foxh BRterial Hoktd,! v,
for exanple, using a physical or conputer-generated threedi nensional nodel,
or by usi myclathetit walb be prodiuped @sra snlvje aativesneptde satigavizamn anlindlysiersbady. of
Californi Berk(fl eg, CA; Bar(i ett he al .. 1 in i‘l\/blecul ar g?eﬁcogni tion of in
Cheni cal akitf RSPUSIYPELF TI8PYBFL From ¢ gﬁ?@%}?f&é RSEIBIASi3PAFS- GR AW WHFresoci ety 78
: 182-196 fiefud, élsgd??)(%?ﬁa{em ee-di nensi onal dat abase systens, such as MACC
S-3 D (VDL In‘i}orma on Systens, San Leandro, CA (Martin, Y.C , J. Mod.
Chem 386 : 2145uablé ptdrAd)g seqasrctebifinis¢ MitheeasdtdiostSimmayl et reguisted bnc. ) . Ot her
conput er progranms which can be used in a ahe design and/or eval uation of

potenti al CPPEUMBLYE AN Breberably daried fupin atpghlx ¢rpresser YsrY gras espssilinrego,

CA, Bohm ALd . i : s . LEGEND
(Mol ecul ar%g%?réﬁegﬁggv‘s?g%? “m‘ﬁgﬂgﬁg’d@?ﬂ %ﬁ‘?fﬁﬂ"’rim ggé’én %ﬁﬁl 8985 |
8990 ( 199ADHII genadhé acipphoghaibse (RIS05)9e0E aghremotel BEthe . yehd) nagiddpt i on, a

vari ety of techniques for nodeling protein-drug interactions are known in
the art arRheruRPISLenessPding fonthem- 85 arfectorarigyometidarieed Gpm a ggne \ed.  Chem

33 ' 883-894 ¢(. X via et al., rrent i BLONS. kN, St uct i ol o 2
7 002 530 Sale el hefhe Al Y SBnoi F ihaldle Bl dtehiTs ;21 09
1989) ; dspieite @hyd B AGAB). S phoxpho ghhleatcliddbe (REK)) hexbiihagk et al .,
Pr oc? NQ\FPQ{AC%.d.e Sc?l.rolkjg}é\ SSGA@?%LHO (I) %,4 (t1991¥])e.(( T%a)s,exa | ibrary of

conpounds, pysuygite deserhosylasts phosphofnetokingsee ghicpses@ahosphatsasgrarrageed-based,

| ipid base ucl ei c_acid based atural. organi ¢ based, synthetically '
deri ved or BISHPIOBbIESEIE Tnytese B Tats st ctios HiE TomFvs Hoddhneasding
subj ect ed, jsbhedsord@8dokafase Eéhed, thelSt AEviLE SAICS igefd) tisd S honb¥ AmtiN@nany of
t he af orementioned nodel i ng techni ques. Suitable candi date conpounds

det er niznedor apromoEPLrom the diufi BA birslingpnotgin (TBE) genRcanbsusedr gthetmag it is

PCT/ US991 18543, - 50t hese. podel i ng t echni gues nay t.hen be sel ec fromart
scoumt seabassBese B PO co BT ane et AV AR of

synt hesi Zegné'y%aﬁ%eﬂf hnd @&%ﬁgﬁqﬂéﬁ@%mﬂglﬁ%ﬁtstﬂclﬁﬁﬂé %if{h&f&ﬁaldle&’h&%gf g;gi ety

predi cted by the ol ecul ar I'tng to have an activity, e.g., ~'

i nhi bi t or amdtheriytast gditee for cramplewrigdbriderombieninctudispeiie TAA S () ofithe geast a

smal ler or_s nore targeted test |ibrary of conpounds for screening. using
t he assaysPHEs&rrampd doapstrsam prosenten sigihsnts inchding pinctienal TATAPex ofithap — 2

ki nase .i.nhi,hi.t ar 'IM . C T
N- ( 6- pﬁgnokgﬁsg-@é& ggg%(gl; - F’%‘%(h 5%1 ’Sﬁp@n%&%ﬁ@%f PTSa{lrtﬁu}\\ée. P%Sepxé)%oégal
synthesi s @fe. g -a(shodrra ubidihospHatdsk POJOS Gromiotet danloidief the abstyeas regulpff or ned
as follows. To a 0.1 M solution of ethyl ) .
4- hydr oxy- SlementssU,Sy sechastthaRHAP 6-133) promgisr stamené starting,ay naeleotida -1731.: 1
mixture (Vi) o Qfinglaiudl SRS URRIBs 30 di oh or oet hane

TPL-2 gene transcription from vectors in mammalian hosts may be controlled by

30 promoters derived from the genomes of viruses such as polyoma virus, adenovirus,

fowlpox virus, bovine papilloma virus, avian sarcoma virus, cytomegalovirus (CMV), a



i s added carbontetrachloride ( 10 nol equiv.) and pol ynmer-bound

tri phenyl phosphine (3 ~0 6 equiv.; Fluka). The m xture is thegﬂggge@with
shaking in a sealed vial at 80C for 36h. 4-(Phenylthio)anilinef(

equiv.; OwsMoMiflert-butanol) is added and the m xture i s rearesdsnsssh
shaking in a sealed vial to 90C for 24B]1-Next, the polyner resini s ~s
filtered off and washed with nethanol. The pooled filtrate and washes are

R rpLC e el ShAR AR G0} Bp Lo e SR PR SEG U o,
ZE ] Si S ~nhd thenc@i peonRREKdrh Writetroresiomobe] € g Cotbdsomatplotsih Frotdier) and he

5- ox0- 4- [ fiemethy Prametanyormally assnsjatal witly T®Lr & s¢quaness proyidgdisne! prametarpoxyl at e
had a retention hH‘Tfe ﬂ{ t3.?5 mn and M+ at nmlz 419. To prepare

N- ( 6- phen8%y PG 0‘1“3} gf‘-e OpS psﬁgﬁ?f'sul fanyl ) phenyl]Janine (anal. ~P-HPLC
RT: 4.32 mn.; Bisciiont’dila DNIANerRBdink API13D b tm%ne@@lﬁ]&?yd?ésc}ﬁﬁﬂyé facteasddo! | oved
~i ~si ng 4- hydr oxy- 6- phenoxy-qui nol i né and 4-(phenylthio)aniline. ' A

rel at ed cbmisertthg antdmhbnder seqmeded idto the @egtbs Brthameks) aa rdlative]y &richtafioB 2 s

t et r ahydr o- 3- qui.no) i necar boxyl ate, and/or variants thereof, my al so be
sel ect ed RB¢ Pesidon indgpesdenty f/ﬁpémwsrrﬁ?suﬁrefeéawqﬁ@“ﬁrfme@auwan@ewandard

t echni que NN A h - i ts of
car bont ot SEnv RS shd Rl AoNERL ERART Epe Rill Ebley s dnfitey oD S
phosphi ne egkayabioed] vimsaEQandpldd feludt it S WAO ehtinkberdbnhiyel 2@x3idSoHthe 6, 7,
8-tetrahydro-3-quinolinecarboxylate in a 1. i mxture of ethylene glycol

di met WA~ sepicaiemherigiafbp d0Q-BVOrapdithabdV Tady piomaierenhancer diel¢pkanser to 80 C
for 36 h. Ex 4 . W0,00/11191 -51. 1,2 =pR~200 U599/ 185
bt opheny &R Tospliel BUOENGEPER AR toz 6r 3PP THL ¢ DRIAE RSP eRSadded and

the m xt ungeatedl araaited’ fr&mfe prohter24 h. The polymer resin is then filtered

of f, washed with methanol, end remaining solvents are renoved under high
vacuum t o yi el didvastadessished eukayotomenpoessidn vector snqodeg Thled ndyadomprise a

4- ( 4-ph I thio-anili. - AUl i nyl der.i vati th f). t
o (o phenyLub coanlbncl A tnuL Land Qegivati keg thocsoll epresent &
Ser i ne{¢ hrgoRk ARk ERARERiorSdG hndSene §irfkorate®Tnto A6 GREN L RBhiAtin 30Hick AgroUNd

conprising the core structure depicted in Fig. 14 is enconpassed by the
i nvent i on.importawe espdsodiynelmkre theEPIgRigand isry be ekprgsssy st tiencomgxtodfa e. g., a

di hydr oqui nolinyl or tetrahydroqui nglinyl ring.io system/(see Fi 14,
e.g., dot tPéH“"I“ieﬁ&)“.a“F cta@a AERHIC Geffding laﬁ@‘%‘ C}E?'BB%Wénaﬁﬂ}}é%é“% @endent | y
selected f . - - e . .

S0 N al 5T YO, B ors G (e herePogbblisa b A ieeris,

aryl oxy, iasihasituted aryl oxy, C,-C6-alkylthio, C, -C6-alkylam no, cyano,

per hal onet hyl , i perhal onet hgxy, am nq, pono- or dial kyl am no, _aryl,
substi ttted ar ﬁ"} ARYORC EKRIFSSION HRF1PTS vall élSQICR’BW sefpensgtmacresAry for thes

under st oo : frfpaés r.enn e }qﬁgre = , etc. such
that, e. g.ct?l[rﬁrrig%t%é%p?e @‘Jispag’é‘ta?‘? lgglfsg%éhé%}% oméd.Sﬂf? se%geéﬁeggx% under st ood
t hat al kylcon@hdnyhailabiedfrom thd K\aa0 Bl urgfadslatedrayioheofEukaly g o0¥irah Dahed
chains. Further, it is i untended that any salt, or, e.g., where

appr opr i at®,cDNAs.ddess regionp sertaingugicotidg segments traspertberl ahaelyadeasistede, or
conbi natiog,_t eof.. ¢ ri.si ( LV romt.he eric ao structure
depi ct ed iﬁa#%l.is %ﬁﬂle ngt?%ﬁ%:ageﬁd&%g@%ragﬁt@e el_g\]{xne&%% . E?E' hot her suitable
conmpoung for thgnlRprhesdiddvadior ih@ludesafty R¥EtbHydphbl o eLprbsseheOF B nucleic
benzo[ gJi ndazol e nmet hanesul fonate, and/or variants thereof, and this
conmpound i & ids thatrare ppératiively Hnkdd with reghilatory Abqirencds, Tich s proimaBe. regipms; .

(Registry No., 80997-85-9). The Lib al so include the conpound sodi um
S7Chl or obelFbtee CppepleF exPies B AL MO Amctscall BHRTPED S arear vy | ant s
techni dlie S et a0 ST £ g lp phalt RefpBirhy| g aR! =eC
appr eci at edthbyvezne, thii ipomdnirodiction &itd ah bpprogeste hest cell ansldts dn exptéstionatfi ons

of the foregoi ngdgﬁ)mngounds may be nade using varjous art recaogni zed

t echni es tifdpns e BPRPHRECEPFestiRR BREHRTS aker el bknasynsa dkesg with ardigary

I nVention. gy in the art and include those that are replicable in eukaryotic and/or prokaryotic cells



"~ ~" MAR 2003 WD 00/11191 PCT/US99/ 18543 -52 In one enbodi ment, an assay
is a cell-based or cell-free assay in which either a cell tha li Egﬂ ,
e.g., a TPL-2 polypeptide or cell lysate/or purified protein icogArl ﬁ%
TPL-2 is coOMMOI®Y with a test conmpound and the ability of PREUSEYISSA3
conpound to alter TPL-2 activity, e.g.-32d nase activity, target polypeptide
interactions, or s signaling activity is neasured. Any of the cell-based
assays ca : | Jzof s i KA VO
ot o . - epd e kiha @B ofnGE AniPh LA IR tr st BA BABIEEDE, o
~TPL- 2 t aregeinpleo DiNYepércdeing APLLE nag deripdered &rdo afvectoesiampleefor bypresiyp g t he
test ,conpound with a radioi sotope or enzymatic | abel such that binding of

the test ciipduiompamabiap gellspepypeMY gahanser-pasedivectornpupleas PHVREt ecting t he
| abel ed ¢ nd i.n,a I anpl e, test conpounds can be | abel ed
with 125 %ﬁftﬁp(@%gpy&%}f’%éﬁher directly or indirectly, and the
radi oi spt ope depRG&a5kPYscBhl B raSRiE hePrabntihActitidR AT SPr@BioRveBrs that
scintillation counting. Alternatively, test conmpounds can be ,enzymatically
| abel ed wigrbyidé dor tbx trapdient ckressioraeki SN Apsncoding 962 al thathimabiapbelksphat ase, i 5
"or luciferase, and the enz i tected by det erg%{nati on of

mati ¢ | apel d
conver si ontTGRSIEH CXRIFSTIER HURly 1R phegst gsetogaaﬁesaraése.nﬁctqré 1$8PIGES hi n t he
scope of thig.. .00 : f g ko J o]
ot or act e e VBRI B0 1 P nER cER B e et celibolm B Hanf SOSLBELE
, I Nt er act agxpsessibAvecrsh it Sin t@m1syeitlesizgs highedvels falP1h2. fuselke hiipoes @€ thet he
interaction of a z o test conpound with TPL-2 or a targgt_ ol ypepti de
Wi t houto t hrreseabBIVERGOTs frapsieid EXpreREon axstenasop yiaiul e grbor identyfyinghePk-3r get

ot et erBBt Ref ey petssibloeRlergpidtf, b EREGHATE SR 11 o' ocay

in which, @rHains dfhepraB@. @ target polypeptide are contacted with a test

i conpound and the ability of the test conpound to alter the interaction is
det erm ned. 2 sConsphicgon af eactars pepording toothe wvgniien employheonvientionadi igatinn
phosphoryl ati an of TPL-2 and/or BI(I:‘i\/ TPL-2 target l.ypepti de.. Bi ndi ng of
Phe-Fest coruana. 1 B geor DR besrniesd sffoted SilbRGEbed gt &  her
directly ofheiffoh HEGHeHYo oOREAE MePINhiliDRqaREL. T deshd, RSy SR RslEslAtR: &pfrpound
to bind to either polypéptide can al so be acconplished using a technol ogy ~
such as r esdquenaes iBiherohenutedrpldsniids mperformednialajsiosn(faihign. Sgjtablander, S.
and 30 Urbanic k}{P’ C. (1991) Anal. Chem 63:2338-2345 and. Szabo et. al .
(1995) QJrP‘.eﬂ‘@éF " CQPSTERCAING BXRIFSSION VE§HPrs PEPAring I Wiy RpseEipts, intpgdyoings o

Lechnol 09y DAt itd HEYicBls, B8 &Ry anaL AYalbiSis TPES express¥iBng003

PCT/ US99/ 1 Interactions in real tine, out eling any of the
i nt er act anfimctien gre, knBivi\co tieke Shilled-hethges. Gene presenpd, ianplifipdtemamdioon sur f ace

pl asnmon resonance (SPR) can be used as an infgi catign of real-time reactions
bet weer?Obi BYRIGISICR MAHPeRGRREEd ing dirasyy 'oF exammg bYrcogyetionghi ch t est

|1 braries gBuﬁgxggér%b't'ti‘igE ﬁ@ﬁh&ﬁb%ﬁtﬁdeg B lﬁé%t?t@%}tﬁ% %Qn%gﬁ%y%r&%ﬁﬂ% gaecays are

desirable I'n or haximze t S surveyéd in a given
period of bidikng AN$AYWE RMW ahal@di®), Peinfsan ipbrididatil Lsifg feamyroprengly labeld as
may be perfornmed using purified or sem-purified proteins, are often

preferred aEobeprhichmay bs basedion a seqednge prdvideddgreind hgenekiliedeia thoary slli ¢
rapi d devel o nt_.end rel ativel as etectd gn..of .an alteration in a
nol ecul ar f%aﬁggtenWﬁ?%ﬁP(}%%edpg%ggs 'Béy ge F}S)_ﬁglée _tlfggsr’lr{)e und. Moreover, the
effects;s0f cel | gihas, th@xivehtfioh aeHrREs BisP BRI thadbolhéd/ with ve&ierskassdiggapound
can be generally ignored in the'in vitro system the assay instead being
heterologous TPL-2 molecule. As used herein, a heterologous TPL-2 molecule may be a
mutated form of the endogenous TPL-2, or a mutated or wild-type form of an exogenous
TPL-2.
TPL-2 may advantageously be expressed in insect cell systems. Insect cells

30 suitable for use in the method of the invention include, in principle, any lepidopteran cell

which is capable of being transformed with an expression vector and expressing



focused primarily on the effect of the drug on the nol ecul ar target as may
be manifest in an alteration of binding affinity with upstre

downstream el ements. Accordingly, in ~n exenplary screening gsmégy‘%fz“me
present imwe@nt/inagy the conpound of interest is 1 s contact FERNESNIBFHE TPL- 2
pol ypeptide with or without a TPL-2 t-@&3get pol ypeptide, e.g., pl05 (Kieran
et al., 1990, Cell 62:1007-1018, see also Acc. No. M37492) or |~cB-cc
(Zabel etyefhologdBFRoteflchcfiba ARReRO M p ﬁﬁ@uldﬁh?&&ﬂtﬁ@ sebd ghantichisatd on of
phosphoryl ati o% of° TPL-2 and/or tHhe tar get polypeptide is determ ned by
assessi ncjpadcplmcfmgiperdetéll loreedPBEESF2hi AR (Vaughb kealf, ¢t W68 Do mitaf, 13, 213-
phosphoryl ated TPL-2 and/or a TPL-2 target polypeptide a_o using

exanpl e, 47} ‘é(ﬂf%ﬁegé‘@o% denipjgtrvsroe]l e pa s Raﬁté“‘tl@&mé@ﬁﬁ?étﬁﬂwﬁ‘&'ﬁs %Eerassessed

0y generahing: d85ped PARRIRG MUK TR LA ATV AR AL S0t 1 RI AL OUS

concentra I'ONS™0 over assay cah al so be

per f orsrmdrlmem@mmﬁpgucanbamlmaﬁcmrB@mggamu P@icultireaneddesic 9F6§§Jdl ment ,
vari ous candi date conpounds are tested and conpared to a control corrpound

with a kri*éme@ck,MSAymabbgcmpmed rithekd ¢ad lires Sastyeali aﬁgotbprkmmme@leln@m c
activity, | t er nat,i ecific.agtivit

apect 1 artgpipforie IF e eabtind inc et feavEiinih o Thh Shbrekgiey Lo 1
desired, J@llge@gr@g ki nase inhibitor, e.g., staurosporin (see, e.g.,

Tamaoki et al 198% Bi ochem Bi ophys. ;, Res. Comm 135:397-402; Meggio et
al ., 1995, EurAs el Bs expressionAB84ns8df/eeBR ) cudwure, thie igvention alqpeminfprisekiease

i nhibitors such as e.zg. , the commercially avai abI e inhibitors PD 98059 30
(a potenteXPrassien ebd Pht m@nssléévhoée gsect prEanisynset heypse of viyys vegtong suchsas

92: 7686- ~ 43 , SB
203580 (abG‘%g%“ Aot og’%“égéfﬂiﬁmﬁ “r’nlglé\@&es‘%%"mg%we%%? al .
1995, FEBbambeitired c8%: aZZ}%?IZQ% fowRy réxpiinefRfts fd)ﬁbpﬁﬁﬁﬁgxbh/ﬂﬂc&idﬁlcﬁﬁbpﬂgém nt of
t he above assay net hods the present invention, it may be desirable to

i mobi | i z@sqqtﬁe sucly a5tk penthy epavideea kighwigld pf heigralogous pretsan. dtheamotein ceanpl exed

];E:(g?pr204 € ggdﬁ‘%r e mseﬁt%%gmgttgcg erg%?'l gﬂracg:o{\ ?et% lgﬁgsyp(()isggep'?i ge, in

the piesence OExﬁ@mﬁﬁécﬂfrs ﬁuttas&tfof:@ﬁnﬂumncamobena@@mmdcsdmbhsdh 28y
vessel suitable for containing the reactants. Exanples of such vessels

i ncl ude n¢apebleiof ueéprpsssem&@relzregnotetlwesnseah@llmn@ﬁ dngendrel, versersmitidsarel n one
enbodi nent a; fusi on . rot B’S Q prov ded }\mbiﬁi%add ; a.domai n t hat
al | ows ondsedY B ITATTBIIaRad g 8‘3???0:8 6‘86‘ aaps 1\ S o ‘i—%‘rcu Ripl e

gl utat hi Ossaﬁo\tlﬁa%él%mﬁec{ﬁchny aféndRA Y PaR(Ct £l &m%feo Brelds écﬁ’élf}sprgﬁﬂec‘r be
adsor bed onto gl utathi one sepharose beads (Sigma Chem ca Louis, IvliO
or ~ gl ut endirevadelp obtaatableadmmesciolly {(a. fpinairefstrogmaoﬁ Cémréeqkhe(htmowbmned

th the t ted d t t
bhos pBr y ST P LB S R DR Guch R S DR FEOTRAIS Bond ¢ i ons
for salt @%ZEPNASF(QJ§&§W9“9679%8‘@Zﬁ*k@%ac&19@ims RERASE S’:KouEE Géatwdd gy Pl ate

wel |'s are washed to rerpvé an ound onents, the ~ matrix 1’"mvobilized
in the ca%llaf(ll&&)ddmn Red. Mlmobmhp]Z,ek??i-w%mAumgmpha tdidorndiarmewltiple or

i ndirectl \é for gﬁ\agp as descri bed above. Alternatively, the conpl exes
can be di Begesrgo ihvite AMNPY: and the | evel of tar get pol ypepti de

bi nding or 2 0 i t t gndar d
Cechni ques. O RLPRRREaY e Ro fEkint bl e A B e e e e
al so he U%MNPVI ﬁﬁc&;ﬁﬂﬁ%ﬂhﬂ@ 18 $épudred ffor Vigis ipPadRIBE 60 Mn order to insert the
heterologous gene, a transfer vector is advantageously used. Transfer vectors are
prepared in E. coli hosts and the DNA insert is then transferred to AcMNPV by a

process of homologous recombination.



In yet another aspect of the invention, TPL-2 and a target polypeptide can
be used as "bait proteins” in a two-hybrid assay or three- hybrif@ﬁ%%
(see, e.g., U S Patent 2s ~ No. 5,283,317; Zervos et al. (1943 I
72:223- 233yolkwguupn et al. (1993) J. Biol. Chem 268:1204b- 1POBWSIMBEFBel et
al . (1993) Biotechnigues |4:920-924; lwpbuchi et al. ( 1993) Oncogene
8:1693-1 696; and Brent W94/ 10300), to identify other proteins or
conmpounds, whi ind to or intera ith TPL-2 and/or a TPL-2 target

pol ypepti%l'e. Tﬁf”ﬂ BHtES VF{'}PWé'?tt?o eE ains to novel agents identified by

the above- deSCAl:&ﬁ@kng 1Ot GFrOL M RYed i AN I PRNT ndoleRleOis @5&ESs 4 @FgePf0duci ng
such agents by use of these assays. Accordingly, in one enbodi nent, the

present i ideetifyicomponadsufie examplerpasiemnprunds ntpharmaceqtiodRk whidsare\d 00/ 11191
PCT/ US99/ 18543 -55 ' obt ai nabl e by a nethod _conprising the steps of any one
of the af earablef modulatiag theaastinty 0ABExRsvia@1@P projealysipanddel subunisredase.

cell-free,assays). .For. examl.e, 1 n_ope e di j aventi.en 1 ncl udes a
conpound OFCIERY: SlsoaRIBRE s K ey AR el B ritd RY SRR

Accor di Ngkympdindiod c¥pblinds ChSabks AR8ct of MidFedt Y 8NioBNlatifg tHerdcheity bse an
agent, e.g., a 'TPL-2 nol ecule or conpound identified as described herein
in an apppblf, campriang thelstappdél . For exanple, an agent identified as

descri bed herein, cap be u in an animal anpodel to determ ne the efficacy,
toxicity, or s(aaéncé‘g?t&ﬁtasfgﬂztrp%léﬂ‘@ﬁ’(‘%@I‘io@ﬁe‘rﬂ“ oF coqupundiorRer nat i vel y,
an agent jdentifjed as described herein can be used in an animal nodel to
io determne the nechani smof action of such an agent. In addition, such an
agent 1of i deends) idympifyipg thke cormpyunds veich inflabrceatle aativatyrufenl PULY ect ,
preferably a subject at risk ~ for a inflammatory di sorder. The present

i nventi on"HJll%Qb‘lepertai ns to uses of novel agents identified by the
above-descri bed screeni ng assays for diagnoses, prognoses, and treatnents
of any of the i5 disorders described herein. Accordingly, it is within the
scope of Dhe pPTPEE biniingebipOindsO use such agents in the design,

formul ation, synthesis, manufacture, and/or production of a drug or

phar maceut i cal Aseergugite adnstfespbodiraentpf dhiagsnsst wyepianghegissay ipeonfigaradnent of

a any of the disorders, described . herein., 20 4.. Pharnmaceutical Conpositions
In a pref é‘? 5%8“‘@%%@88?%&%”?1%%?@dI‘SCtEYrM‘%@HLz} Iﬁ‘ﬁgercw&:euti cal conposition ~
conprising a c : . S

def med 1 t ho e ANaEGH HERTRE R Rgds PREICL TN e R SRSAUaBEL RS
conposi t i aotiviegs osmprigng thetsteps bfivention is a conposition of 2 s ~ matter
conprising a conmpound or conpounds capabl e of nodulating the p 1 OS
phosphor yl at i ng2)dpeubgiinga dPLymolecyle wigth thercppwopndpreamaraundsidficcal |y, the
conpound ia§seis§3dt'ﬁ1% form of any pharmaceutically acceptable salt, or e.g.,

where appropriate, an anal og, free base form tautomer, enantioner

racemaie, Or cabhidaalfyiap thidsercemboundieviiek bind to gy FRIL2hsleaile.a
phar maceuti cal conposition conprising the active ingredient according 3 0 ;
to the i nfapieradly, heanethed Biifheneasnprisss dheniten oft excel | ent t her apeutic

o 7 PR i e Rl S TG o
'NF«B activation in a cell-based assay.
Binding to TPL-2 may be assessed by any technique known to those skilled in
25 the art.
Examples of suitable assays include the two hybrid assay system, which
measures
interactions in vivo, affinity chromatography assays, for example involving binding to

- polypeptides immobilized on a column, fluorescence assays in which binding of the

30 compound(s) and TPL-2 is associated with a change in fluorescence of one or both



-56 1 ? MAR 2003 PCT/ US99/ 18543 end i nflamratory conditions, when

adm ni stered in anobunt which depends on the particular case. For exanple,
the invention enconpasses any conpound that can alter TPL-2 i ariAR 2§03 ! n
one enbodiwgiibne conmpound can inhibit TPL-2 activity whighpp§mukis in
the msregulation of genes involved insénflammation. For exanple, a s
conpound which inhibits TPL-2 activity and thereby reduces TNF gene
expression is a preferred conmpoupd for_treating, e.qg., inflanmtory

di sease. PHUSHENZRARdipg P ARESRE ﬁ\%tl’,refﬁﬁ érﬁr?égﬂﬁ(%%?’a%ﬁﬁ‘tlpf"i“@d“&&@%rdi ng to
t he met ho f I t can be used to treat inflammtory di sease such
as, e.g., Q?Cﬁgdaﬁ%[}gfod%?@hdrs%{}fs, multiple sclerosis (MS), inflanmmtory bowel
di sease (|BD), In iptefdrieddspandemis ethbdtiinest, el ihiértion(pré¥ids a heth6@Rsi S,
psoriasis, TNF-nediated disease, and graft rejection. In another

enbodi menidentifying oleadroprapewnddfonn phamiaceytical wsediltin dre tepymens of disdasen

conbi nati on Yvi.th an¥ﬂ art. .recogni zed corrEound .knownbto be suitable for
treating P89 usiieAn infl r¥ ACIPANTS: FRBPTHES Ky O & H P HRYPL RNt | oned
condi ti ONgomAGHAS ¢ Belted With LTPIRY RocOAPAHD 0D fund @SRl Wit cHTEE Pe
conbined wth one or nore art recogni zed conpounds known to I s be suitable
f or treat forgh¢ presenoe efjthiercgmpodnd at ¢oomounds to hdtasted, TRIRY apsoeiates vathngl e
conposition can be adm nistered to the subject. Dosage regi ma may be

adj ust ed POPPEYAJeferenee aifitum t her apeuti c response. For exanpl e, several
di vi ded doses : L R I It ortionally
reduced as ind?%gf'g@lr%&ﬂ% Hlélﬁéng aggﬂgfgygfr) %ﬁ?ﬁ%ﬁ%’?ﬁ%ﬁ ﬁs%{%g{% glgti on. a o

The aati veompeaurRidiredinpaaydsie badkstdd; aher ed in a conveni ent manner such as by
the oral, intravenous (where water soluble), intranuscul ar, subcutaneous,

i ntranasal , i ns¢tledtingthosesompappdsswhish ynadslatethe dindingpimity o§ TPE-Zfor usi ng

sl ow rel ea | ecul ~ engi on-t.he route of adm nistration, the
active in f@d@hfesﬂ%c?%@efgg’%’sf% mpg’gbazﬁ%l&'at ed in a material to protect

sai d i ngredi entpsefblaBi tHeff@E! iheRsRly ABEFMINBSe tiRCndsntRAds elibratdd MeibsdRE ur al
conditions which may inactivate said ingredient. In order to adm nister the

active i ngf guticompobyd ot ¢rampaundntope testedraalin thernresenty eftd ngferetice counpburigle
coated by, .or adm ni.stered w.th,.a /material to prevent jts -'_inactivation.
For - exiiny 05 FRNAYF bEaFgP adlan s Ry s el rP e Rl ae i ant -
coadmi ni Stv%ﬁx%SdeMekaﬁMth&dﬂg*ﬂ?l& §fstenPh rbfrdnke® 08108 By bAdbYRAtn ki used in

its broadest 3 o sense and i ncludes any i mmune stinmulating conpound such as
i nt er f er orabsehdg afvaryt @nmpouhdé Mudditien ofe canpoundoir gdmppestsvdiicioinsreasecthe | oni ¢
surfactants such_as p xyet hyl epe ~17 MAR 20a3 WO 00/11191 -57

PCT/ US99/ fb*%ga%afﬁpéy by %aﬁﬁofi'm@&érééw readputdEany Fsrnesaiakaye thenzy e

i nhi bi t or §efeRGL SR MRALEAIHon dfa¥BRpBund-bPHPBRRAS WhlcHdRcrease thi

wat er - i n-oie{e-&?ln-wa%ér CG- elr$ulnsi gns su{l/vei)ﬁp as conventci ongrleasfi pl(S)SOWES. The
act i vez2d ngiffnityeresultsey aalesieadeenfalknassastead@md bpkvetht eefatehye evel.

intraperitoneal ly. pispersions can al so be prepared in glycerol, liquid
pol yet hyl ene glycols, and m xtures thereof and in oils. Under ordinary

ConL Tt SRR IETE PRI AT el g8y b 2% vl e, Lo
i nj ectabl e use InaGktshd extwidirhént At &Htesition may be configured to detect functional
interactions between a compound or compounds and TPL-2. Such interactions will occur
25 either at the level of the regulation of TPL-2, such that this kinase is itself activated or
inactivated in response to the compound or compounds to be tested, or at the level of the
modulation of the biological effect of TPL-2 on p105. As used herein, "activation', and
"inactivation" include modulation of the activity, enzymatic or otherwise, of a
compound, as well as the modulation of the rate of production thereof, for example by

30 the activation or repression of expression of a polypeptide in a cell. The terms include

direct action on gene transcription in order to modulate the expression of a gene product.



io solutions (where water soluble) or dispersions and sterile powders for

t he extenporaneous preparation of sterile injectable soluti onsi "DMAAQ 2[](]3

di spersion. In all cases the formnust be sterile and nust be*fluid to the
extent thaWOd841198yringability exists. It nust gibe stabl e Rfrk{EPI¢1R3

condi tions of manufacture and storage-&hd nust be preserved against .the
contam nating action of mcroorgani sns such as bacteria and fungi. The
carrier can 1 ashfsawiie] 488t riduthiti>RDF HeMndtRMLimMcEAtoa bBiwegn TPRL2 8xBNp! e,
wat er, ethanol, polyol (for exanple, glycerol, propylene glycol, and liquid
pol yet hyl ph@S grepeafbrabrat!lttesed adseys, Fouixantple theyxmap esbasedomard assegsthent
vegetabl e o0ils. The proper fl uidi t){ can be. nmai nt ai ne for ;example, by the

d,
use of a ebHeidsgres & Rhesphprydatianof p163, WiHeh irdndicdard dhepdegraseof NEGA r ed
particle Siuzvea,tiigﬁ, r%?u‘?}iﬁé?@gft}mgﬁiPidlgf-ﬁéSOirr'xte?‘chioRy the use of superfactants. s

o The pr e\a}%_ntl 1 _ Croor gani sns can be brought about by
various anti bagg ﬁfe‘f&edaéi‘x%d&%hﬁtklfhgﬂicle@@w& 8ncodfig £XPINR!rfoledidé ARARI

chl orobut anol , phenol, sorbic acid, thirmerosal, and the like. I'n many
cases, it imbklvetter,andfimraduced into snmbledwsi edls tmprodjicateanstormed celbhnespl e,
sugars or sodium chl gride. Pro]onged absorptjon of the injectahle

conposi ti %eé%fﬁssﬁge %ﬁ)g&gﬁ’t"ﬁéﬁ u?g‘bﬂfs‘t?lﬂég ﬁglLl‘i“f'? %ﬂéhmg*?@?@ of agents
del ayi ng i . : i RRNGRI.RE gel atin.
Sterile i ﬁjéperct agcflgh{slégpﬁtt“{ega[nng%gr ﬁgg%‘gérée‘%bﬁ!é%;fncor pogg})t(ﬁ)gte?lﬂgl active:

i ngr edi enttompoandshéfettigTPER fnetiont This TPE-2apreasing a¢lis may beegrhpleyédifovar i ous
of the other ingredients ", enumerated above, as required, followed by
filterldd $hesdpntiticatippal cappeinds) Rartiepaslydpw melscularavegltisampaupds, which

i ncor por at | h il agt I .agr.edi | Nt-Gyras Sl er vehi cl e which
3 o0 cont ai%@ga&%ﬁxg%ﬁ%m& i ogﬁ%rl‘s?‘otlh\{](rgrgalﬁ%r%ﬁg%’%%ﬁ%len_rérfei)ql‘u?r%ee Sgtuﬁgorr |nf‘1%r edients
from t hosgceBmARRAd Rds 2B@WRr objécttdfeheﬁ%éﬁen@fnv%ht%d tlogx@ﬂwﬁfrﬁ:t}fo@rfoi he
preparation of sterile injectable 00111191 -58 1 ? NMAR 2003

PCTNS9911 8dergifying gempeundstwtacihmeflelatedhie asiiviiy 9§ T8L-$ seig aneihedgpmaprsingacuum

i Qs d -drying ' techni que whi ch yiel wd the acti
mr odi encXprRe &G <aatint e ferprofEsth DA Fitgrs i Jr PeBrpeagicBla .
steri | g fidrdRic hurR@oHAITHL-b el Rhast o‘A@%meB@rlxdla&tﬂlMﬁ;rE BEERRbRAlS bSsistHl t abl y

protected as described above, it may be orally adm nistered, for exanple,
wi th an i nerase dbiligpetotmodulatietthe zntivity of sdid ABLe wdobght to-badatérsrinedornd t may be

enclosed ip hard or .saft shel elatin capsples, . or .if..may be :conpressed
"t ot abl chereatis ridni fiipe 584 cn Lo RineBuCaRr bR 1 Modhlaif Seghah 8P e di et .
For , oral diheeanRyld fifRemdbShbaNieR; sichss %g&diéiﬁ a'nga%Bﬁ@fs%H& alg&?%erggbl ot s

i ncorporated with excipients and used 1n the form I ngest

buccal t abhedwdatotsr oL iRls-2. Aamsed keseinj a conpaund os sigsalstha msadnledes thy aatpsty

waf ers, an e.like. The anou of active, ingredient in such

t her ap&t i‘%é‘ltﬂ 72 iRfEws P aeew,&egm{] aralteryhe a&thv"tywétefq’ér-g ih sbpavaydhatdee wi 11 be
obt ai ned. : ¥ ik | I | so
contain théems lcﬁ ?gill‘mp%zz: m?@?%ﬁ@@@hg agfsﬁgﬁﬁ%qt‘fgrﬁgéggﬁ%’E?‘eéﬁ’g@?‘é@/‘éﬁr n starch
or gel ati rgigrex ¢dsbofipatedo e @sernte ©fkald dompbagidraighal)a di si ntegrati ng agent
such as corn starch, potato starch, alginic i5 acid and the like; a

| ubri cant such G@ll-hes§dseicemng eesaynean; beglesigaedheansiigipe£gl inesigorhiels
sucrose, |lactose or sﬁacchari n may be addefy or a flavouri ng agent such as
pepper ni nt e GKPressign of HRERPITTRIAEMy - GREATIY FPAYPDISHIRNG: SHFBAS Phe dosage uni t
formissa %ﬁ&%&gi&scléhld?%gh&ﬁé’ﬁl%bé?%ltﬂaﬁkf@x%@ (P dr dTRERE |i8UcheRlierk b 3above
type, a liquid carrier. Various other materials may be present as coatings
or to ot hethelastévatiodiof p1 05y TPo-DFysexaddplé, arrapafer poee dosdige onsofithe Bosve

i nstance, tablets, pills, or capsules nay be coated with shellac, sugar or
bot h. A sypelppentides iny be ptaged ondeaihe cohtrobaftanher Kbhrigspetise siemestiwhishés

specifically activated p50. Where the element is activated by p50 heterodimers,
provision must be made for expression of alternative Rel monomers at a predictable

30 level. Such an assay enables the detection of compounds that directly modulate TPL-2



~ as a sweetening agent, nethyl and propyl parabens as preservatives, a dye
and flavouring ~, such as cherry or orange flavour. O course, _a n&&n-il al
used in preparing any dosage unit form should be pharnaceuti 01I7| WA&I nd
substanti avbégo/magttoxi c in the anounts 2 s enployed. | n addQn/¢gsp/1854d
active ingredient may be incorporated-Bhto sustained-rel ease preparations
and formul ati ons. As used herein "pharnmaceutically acceptable carrier

and/ or di () G ‘@ggg I i i I8, Ccoatings,’
ant i bact efr#g\%nér%a?nstglaﬁﬁjr?gg sglgfejant S, n?és% to%%ﬁié&gﬁgs@rogﬁygﬁidg’loéyi ng

agent s ancbripuminds ket inhitdt eisgtaftiasusthemetiukar findtiageret sirddofor theactivity of

phar maceutical active substances is well known in the art. Except insofar
as any cohlkrional nedia or agent is inconpatible with the active

i ngredi ent, us : LNt Lt -5

PCT/ US99/ 18543 %‘%@‘?ﬁiﬁ%ﬁ% f"é%‘?‘r‘p‘@sdé‘?l%‘?%%s s&g%ﬁﬁ}ﬁ%ﬁg’{%#?@ua%‘ﬁaéﬂ%’nt ary
activesi ngisptiseNinsa Kidldgilab&ysken I1DRANPOMAh&LohsttOti ¥ pERRBASF trefHatelt 1S
especi al |y advantageous to fornul ate parenteral conpositions in dosage unit
dorm for pisesdts iadmiinflanmatory phenoty ngrin faommals. CelifbadedsigemsDashgethosé t f or m
as used s herein I‘efEIi(S to gh sicgl I%.fdi screte Eenita suited, as unitary
dosages fSePepfiit oR/mYiRkingfele ff%/%rcﬂc PrYURRAUOP IR BE USSR R AFATSIRS VY S ng a
predeter nyged quantity of active material calculated to produce the desired
t herapeutic effect in association with the required pharnaceutical carrier.
The speci fi cat Ironpfeferrddrspend véthidaaboiment of thotnventidn, theee ispveniddden ar e
dictated by and directly dependent on (a) the unjque characteristics of the
i 0 ad®i vaictheddpr KWentifying glead spmpeyndLfer g pBarasertical wefud i the grepaeat ol eved,

and (5) el B 0cihonP EEE BlarkbFecBfdnsRleafigPRANCI o such as acti ve

mat eri al rthe tr men sease-in 11ving cts having a diseased

condi tion in Wicabathpdi dompwmakoh chfpourniiasd be tbstedvatod TPLI2nable@dd hiwe
i ngredi ents are conpounded for convenient and effective i s administration
i n ef f ect PYS, anderrosdiionhinawhighs buts ifer the arasenceof thegomposad epsamroandstor i er i n

act rve | ik koREnT 2L SIS BE fullea ORI PR R P BN PRR e st

dose and peEBRAte sHosphbF RtisH Eftdielgyof the said ingredients. In a further
aspect there is provided the active ingredient of the invention as z o

her ei nbef or e déttermahirfethe abidity of The-2ttp savseghe plofsphiorglation, diiettheor al one or in

nbi nat i W th . i zed ds k to b itable f t ti
combinat| LD SrlofeRom Sed coRoULS LivLLo.0e, S aBle Lor Lreatino
active | nggiedigithoflcolrpuhdd WHRANAIAOMlBAiTBNIPROUL o hof B H] RTEN!

for the treatnent o I'sease associated with NFKB induction or repression.
25 Mor eov eyith rebpecttoi the mferenatahoaphveylhten éfficienceat i ng a condi ti on associ at ed

v L MK | UGt oL ERESRh Oy COIRL SO ST It erl N LD Bgsubl ect o
U209, o0, 1S AR FSapulips sbol e UL Bk BT
present embodiment of the invention may be advantageously configured to detect
indirect target polypeptide or p105 phosphorylation by TPL-2.
In a further preferred aspect, the invention relates to a method for identifying a
25 lead compound for a pharmaceutical, comprising the steps of:
providing a purified TPL-2 molecule;
incubating the TPL-2 molecule with a substrate known to be phosphorylated by
. TPL-2 and a test compound or compounds; and

identifying the test compound or compounds capable of modulating the

30 phosphorylation of the substrate.



3 0 foll ow ng exanpl es. "WO 001 11191 -60 exanple 1 1(dentification of an
interaction between TPL-2 and pl05 1 ~ MAR 2003 PCTNS99/ 185437 MAR @883 to
identify possible targets for TPL-2. a yeast two-hybrid screén is perforned
usi ng an wgpemMmest mati ng strategy (Fronont-Racine, et al., PCTOSPY18dBure s
Gene. 16:277-282). TPL-2 cDNA, subclors8d in to the pAS2~0 vector, is used
as a bait to screen a human liver cDNA library (provided by Dr. Legrain,

pasteur | nStL LA SostrBRI 0P X PLOFhifls 15867 i MERU ERMOINGSE 7485, [ e 53

sel ection and expr essi C 106 pl oi d yeast ‘col Oni es

pl at ed. |Ppeferabby,itingeforVEKds adedt ab deobstiatectd ryhifoNborapaines capupleas® conf i r ned
by re-transformation into yeast. io 32 out of 68 positive clones obtained
encode t Weodukasing KRL2kinasesctivily.ofn aypthegembadigysny, thegest suhstrate may be any

Co- i mmunopr eci pi i on of 105 with TPL- n S t oget her by
~ellfree ?t%tﬁgﬁjgﬁ*?%ﬁrgeé@ﬂ}%fe%d%t ﬂﬁi‘aﬁﬁeg't g@%ﬁo%agﬁsf‘&g‘t%r&g‘gatN ii gh
stoichio r Fi&. o D)o PL 7 d 05 ar yht hesi zed toget her, and
abel et i PGSR T GOR S IR R it SRS oR e (T e
transl at i @gbifSinag, fBRNPrORBARNINICICRY RlaRthg AENRIshbdtratds @ld. CldlBRYdert Y ST €M
Transl ated proteins are diluted in lysis buffer A (Salmeron, A, et al.

:(1996) vl fusién pi®Icin8 A@)a prefagedembodjmeht, Bodebfusion pmiciapinebidei ¢.gt,ed as
i described in the above-cited reference. |Isolated proteins are resol ved by

SDS- PAGE GhE-TkBwveal-8@), by amingrasigrragidyes 1| threugheoliofbeR-¢t fupediiei GHlpnds i s

transl at ed.in So@f TPL-2, the staoi.chi t of t.he TPL-2/p 1 OS
compt ex. wShPAPSSERIoR asthpridfes tedus AR OTRION, T fetheptif seisratés or

appr oxp met el 9/A0T mdy b QRSRd fdarthbteroldlpdtibsedtes] Rhd RIS 86 Xh@plavht h p105
at a simlar ~ stoichionmetry. To confirmthe TPL-2/p 10~ interaction in

vi vo, t helxBadaigenediseppide NH AR DRIHD S G AMK K K- COOHI (iienertHdakrineel | s.

| mrunopr eci pitation and western blotting of 2 s ~ endogenous proteins from
cel | Lysatesiduoin baldomenpondstosernd residp®d2 afldi-oh end theiMEK~deBiRe) pepiide

i ed ' idis, et al.).( 1997} O J.
76! hog- A3bLIDSMANSENATIRRH QB oRre b adrirk e5i0delin BB Rissurpds o at
00,000 Gscfigt dkadbia)7 FAGERNY! ThEL: s8Rtk 0802 afiSPoly iRk aesgiloeen
described (Salneron, A, et al. (1996) EMBO J. 15: 817-826). Antibodies to
NF- xB1§ (IreihBaltowd foRe pempu bkilledbm)the Belto geréeahiteatlCfarkjnale thodnldtars.Rel ( Sant a

&EZ)ZOSEE 2 %g;lggl%g%_sggnr%c}u?ﬁorisggg lggetls%?TﬁE-rEﬁrghﬂ)i?olrs.s uppliers. The anti 17

Optionally, the test compound(s) identified may then be subjected to in vivo
testing to determine their effects on a TNF/p105 originating signaling pathway, for
example as set forth in the foregoing embodiment.

20
2c. Compounds which modulate TPL-2 activity.

As used herein, "TPL-2 activity" may refer to any activity of TPL-2, including its
binding activity, but in particular refers to the phosphorylating activity of TPL-2.
Accordingly, the invention may be configured to detect the phosphorylation of target

25 compounds by TPL-2, and the modulation of this activity by potential therapeutic
‘agents.

Examples of compounds which modulate the phosphorylating activity of TPL-2

include dominant negative mutants of TPL-2 itself. Such compounds are able to compete

for the target of TPL-2, thus reducing the activity of TPL-2 in a biological or artificial



-61 PCT/ US99/ 18543 myc MAb, 9E10 (Dr. G Evan, |ICRF, London), is used for
i nmunopr eci pitation and i nmunof | uorescence of nyc-pl05/ nyc- p%%ﬁmreas
anti-nmyc antiserum (Santa Cruz) is ~ZSed for imunoblotting

MAb, 12CAS5wo eousad for i mmunof | uorescent staining of HA- pSBCTAISHESE4S n
blotting clearly denonstrates specific3go-immunoprecipitation of p 1 CS
wth TPL-2 (Fig 3a) p50, Rel-A and c-Rel also specifically

co- i nmunopr TPL- 2. Hoyever Fi |Iedto

det ect an$y5§ gﬁl &dﬂ?ﬁ‘%ﬁ’%@["ﬁéem’q cﬁmg %M%gp %ée)ﬁe?@?@é% @m the p48
nutant ; FigfospH rylgﬁ%cmpt y oRRebrA or cRel. Thus, the p 1 OS associated with
TPL-2 in VI VO IS abl y" conpl exed with Rel io subunits via the N-term nal

Rel Honol ogy Domaln (RHD) of pl105 (Ghosh, et al., (1998) Annu. Rev.

| munol . §6 225- 260 The stoichionetry of interaction of TPL-2 with pl05
in vivo i mv&‘lmﬁ by ~mmunodepl etion of HelLa cell Lysates with
anti-NEKB 1 (

i mrunoprem pi %FESQEXQZ%&D@%%@FEE&[I va{t@l}lﬁr%lggfﬁ/ g(ﬁlbo -eBtaleD(gt%g e l%dlé‘L 2isi s
renmoved i nddwtifisBlebydepisetyatethed is definad sthe ErcguoLBlaSpdwa theipaneb)..

| munodepl etion of TPL-2 renpves approxi mate 50% of total cellular pl05.
Thus, in Mardéeg1Vsther@s%mw1d&¢ﬂw lesgpfwgmeou idenifiabledey 4% 2s5aag ar ge

St ﬁfihfﬂgé{eﬁg;‘?at eAefi dFihe repglatan Qéthvs“ﬁtatﬁ‘w'sy”of%ix?ﬁ;?e' 2 Analyai's of
TPL-2 105 T
cubcl oned | nt o CHBPARERAY B BFAEF ol UAER IS et A T b on o1

an N-tgy r_geaérarrar@scﬁpmarpﬂemdwg To® mhbleclaibibht @eriRuAdd, dhefind Bigagicdel et i on

mut ants (Fi | a) and the TPL-2(A270) kinase-inactive nutan unt agged) are
per f or med qommgnmmmytucémappcm; palgcyslic gomcembioatiotethersod memdefsa ed by
DNA sequenc Ful .l 2 is used wtho c-e ,to ag unl ess
ot her vi 6 HORHERLAEnFHERE atiboiseor Sgliit: Inresigh s Besisrel SRBRA ANt o and
HA- P50, 3 '@oRieitiRReshd Hrdtefilst 8 cohdiferBE EMValert! NVi trogen) or pEF-BOS
expression véctors, have been described previously (Watanabe, et al.

{1997) EMBD J. 16:3609-3620; Fan, et al. 17 MAR 2003 WO 001 11191 62
PCT/ US99/ 18543 19%5) Nature 354: 395- 398) with the exception of nyc-ND pl05
whi ch % g¥h {fS~' CR and subcloned into pcDNA3 . In the experiments

shown in Fi guremgmsamgd Rork B DR, SHAG RREod S BBy Ao essi on

vector (lnvitrogen Used Tortransl atlon o :
1991 ) ENB@pdbleb@beﬂﬁ% 16 hGlected targan andiineladipg Faf So:ﬁv Bxpend i), per f or med
as described in Exa th del etion nutant f TPL-~ and pl05 reveal

that the t%n?ﬁl?ﬁaéF"irgp‘i’lbi?leﬁadéf‘t“?‘}ﬁlﬁu%"t’%& ran@g%‘gi?srﬁnﬁ“ ding americ, SRRy . of

G " "gaR LRy A GRES ARl pl e pnulichuel Bodu B ISET. T

ef fici emt | phage disprayre piteobiid tatitiqies S mal Lfrdgmdnts, guch By ald®es/, posted 6) . I n
addition, a to GAL4 fusion of just the Ctermnal 92 am no acids of TPL-2
i nteracts %iveptageusprepsrigs for diagnostic and therapeutic applications on account of their
small size and consequent superior tissue distribution.
The antibodies according to the invention are especially indicated for diagnostic
~and therapeutic applications. Accordingly, they may be altered antibodies comprising an
25  effector protein such as a toxin or a label. Especially preferred are labels which allow the
imaging of the distribution of the antibody in vivo. Such labels may be radioactive labels
or radioopaque labels, such as metal particles, which are readily visualizable within the

body of a patient. Moreover, the may be fluorescent labels or other labels which are

visualizable on tissue samples removed from patients.



term nus (residues 459 to 969) in a yeast two-hybrid assay. In V|tro E’L 2
appears to interact with two regions in the Cterm nus of ploq

ri ght pangf, %[ﬂ 1in the last 89 amno acids and the other b@f}@g@g}lgggsl dues
545 and 777. e |soI ated pl05 C-ermnyg_is sufficient to forma stable
conplex with TPL-2 (Fig. 2c). 15 B. Dom nant negative TPL-2 It is inportant

to establish that the effects of TPL-2 expression on plO05 _ prote IyS|s (see
bel ow) refl ect Riﬁ?%m&a N Hedmglogyimay be ‘éﬁ‘fgtt? gRproygt emnélbeﬂlaso thfase

o ety oo hitenfbTRR, hinbEehHOARE nldyDetohiicled B AT dBGRMhe | nuced P 1

OS degradation. s are co-trans

el ect rOpOﬁxﬂhiuﬂB%] n\fultyhhéﬁ’é’bf 13(d9§g?1@§tx@&NﬂerapmicCdec&tibntsﬂeio%& vector (Spg),
together with the selection vector, J6-Hygr Control cells are

co- t r ansf emmadogdnidityPnIbe mitimitedhydiusnanizing ﬂ@w@g@dlﬁbaﬁé}%em@m&[m s are

o S e Baefhpiicahot 035 R508 wifte ik bBLjRTRLT A Fafy PRy Z?éfm ned by
western 25, i Qtibh Gee ?ME&%PGM%&CHP&%@)@(&%& w@mm 1oéprdeerd<1§&51§&

carried out as for 3T3 cells, using cell's per point rkat T
cells stably empmbsdnemgccoodmgmthel'ntpteyxtmmmagrbembtaxmdﬁnomamsﬁﬂcstﬁm ;ma,nant al
cells, TNF-a stipulates pl05 degradati on nsi tent with an

earlier sttigigase %qnpp@@onaégntg;odleS(oI %Pemﬁdherﬁef @rngé ingell aylues. Sn66)

Lovever - 3R SYATMAHAR gy st bk nellghupt e thagplecied o

TPL- 2 a¢t iediabNshe8 preadire Siel b%@térla_lw?-p@eféﬁib ﬂummlam&meémrwnhes@&cﬂez IVAR
2003 PCT/ US99/ 18543 pl105 degradatl on, the activity of TPL-2 may be

bl ocked bweaxpk@rg:sysmn@refara yrseergteas thﬂe@étbiodépmduﬁht thereof. This result is
confirmed in a.further  experi ratin biti,on.of .the

ranscr pt | on. AHEIGE: R FhorRRTSatoBFhg e - Hep Sy it dhe RisHBtiBiatefve Lo
Jurkat T syp6igbdySacRb®ide BNEE RvtRbrAOnARRAN culghing athodiNEl BIAIES & epor ter
construct driving a |luciferase gene. Co-expression of Ki nase-dead TPL-2, or

the truncansdm@liarecaif, mhichdfas Bein @ansfdrinet witlsa hybrid veetw cdorpeising adecr eases

| uci f erase %ene expressi on mar kedl ﬁsee ‘!c?’%’B’ gﬁ% ml e 3 Functi onal
i nt er atti FAPEFSBA S%H?cf’omlsﬁ’g(wm LoPEEPIR/ egﬁo% IFSUINSSEYHIES whet her
TPL7 2 act 1 Rbéing bsighRl pepAdP iR ih RNSBA! eldihg ﬁaﬁieqsra%écdn% D¥RLseduenée
initially teste%l for 1'ts ability to ‘activate an NF-KB reporter gene. For
NF- xB repoafrtcedingeaiépassiaymd iSalatusg sald pwitdis. are co-transfected (Kabouridis,

et al., (1997) | 6: 4983-4998) with 2, ug of a plasm.d contalnlngflve
t andem r epeat s 15 ‘QIIE*H :}UE“NF“‘I‘(BQIWM%V‘Z‘ Faﬁdgtvﬂté%lﬁcalf“e out

|uci f er aseiqgng,¢ Lk FRERMMLIAYEL HEubEA! Bend L ARLE hATDHRLRaBf1t e

approprlate expression vectors are a | oned
i n t hez2pcBexesiModi{iShEage MedahmaDMEM) HPREMI 14D inmddim edptidhally ( 1997)
Nat ure 385:540-544). The anpunt of transfected DNA is kept constant by
suppl ement ¥pleaisheg bha mammalian serum, e.g. fetal calf serum, or trace elements and growth

sustaining supplements, e.g. feeder cells such as normal mouse peritoneal exudate cells,

spleen cells, bone marrow macrophages, 2-aminoethanol, insulin, transferrin, low

density lipoprotein, oleic acid, or the like. Multiplication of host cells which are bacterial

25 cells or yeast cells is likewise carried out in suitable culture media known in the art, for
example for bacteria in medium LB, NZCYM, NZYM, NZM, Terrific Broth, SOB,
SOC, 2 x YT, or M9 Minimal Medium, and for yeast in medium YPD, YEPD, Minimal
' Medium, or Complete Minimal Dropout Medium.
In vitro production provides relatively pure antibody preparations and allows

30 : scale-up to give large amounts of the desired antibodies. Techniques for bacterial cell,

yeast or mammalian cell cultivation are known in the art and include homogeneous



enpty pcDNA3 vector. Luciferase experinments (Kabouridis, et gl9, @%Q@ﬁ are
performed at |east three times yielding simlar results. Exp~rels’~i1

TPL- 2 act {¢oAgidihe reporter gene over 140-fold (Fig; 3c), peraigdvhdsus2 S

| evel to that induced by NIK, a related MAP 3K enzyne which activates NF-KB
by stinmulating the degradation of IxB-a (Malinin, et al., (1997); May, MJ.
& Chosh, S. ( .1998) Inmmunol. Today 19, 80-88. .A kinase inactive point

mut ant, THBERCHFIAB PRfUre+E: lﬁé‘néfrﬁ PAGHPT QGED REEONIBHAYS SHTTEr 18343785 on of

TPL- 2AC, :whi Gl : 1 : Lt in.vitro
(o oy ERAges citinpe ol BBLE L € IEAOROT bl By do B ekl ol o)

of the Nimicédbeiddprrcemimi€ Earridges). To confirmthat TPL-2 nust be 17 MAR
2003 WO 00111 191 -64 PCT/ US99/ 18543 conplexed with p 1 OSto efficiently
activate NF- Ke.arge quangiies ofahe desirpentibedies,can atgp be abtared by guultipyingi s

co-expressed w.th TPL-2. This,C-termnal f i 1 S, \W

co-t r ahergrmaideriels 1 Sivgr B iRTer RIS Rish SRS b 1 o5
Co- expr esghiBhdied ard ifjetteld afidhistRbhipaliPBinkirhmaBed cmak igpdwBlof biebddy- KB
reporter by TPL-2 but not by NIK s (Fig. 3d). Together, these data indicate
t hat t r anprbéudingtuirrs. Dptionaliy, lthe animialsare prifged Kith, almdirodursonappecially t o

require direct jnteraction with ent%g enouds Cb. Tisjn;pli that TPL-2
m ght i rBEET Ol BIh s arig OB BTGP R CERATEE R R ISP OE AT O | f
TPL-2 exgﬁgﬁﬁ%b %e]&?ﬁ‘t& Anj6&ds ActisNALE ﬁBHilthQ@od? Gl R Yr ];rst@Hﬁhﬂﬁﬁé.'F%P of

NF- KB 1 d resu To I nvestigate this, an 1 munofl uorescence assay is
used nb 3&Anipld) hpltidmhscellspbumeadbydfusion d suitablomyelean @it ophaatibalyd nucl eus
is facile. Bri_efl){, Nl H3T3 cells are transiently transfected with the

i ndi cat edPrpdecing wlegnreds frogy Babermics, @ tsansisstef Sellpderiveddronshyhridomaen i xed,

e S o e R R

(Ruby, et Balb/c, micd 9Btidnally pr&treate@maih pristahe, A3 Qftdrthdo tvo etleastioe NT
confocal mcroscope is used to visualize single optical sections of stained
t r ansf ect Bdidgetaken frpm thepnimals: ansf ected wi th myc-p105 on its own or

together with ki nase-inactive 20 ~+ TPL-2 70 antd -nyc staining is
oot T et ed to THEOPESHUE At Pef Jechpiues S eReRirar o Biflt Rabltipd b ¢ ne
function RfiisRin, @B Naturk K86:460407 0083537611 104 HArldWland LahMaNiBbdies:AdUCES an

essentially quantitative shift of anti-nyc staining to the nucleus (Fig.
4a, | ower Lpkoratby)Mamedl) (1938)Eold Saring Hanbat, ineeperatedhestin ibsigefersnéd.r m t hat t he

| NE- KB. si gnal, i lls t fected with TPL-2 | -pa0 rather th
wo-p 1 OBeUmER T g Repdanh of BSnaReR oyt R ik Gt
suggest t hgdve TeleredcXdRdRRRI iR Yok BRUISSS, EP-08258793EP DB 68E34GRAEPWA38597TY C- PSO

as a conséquence.elther of increased processing of co ~ transfected nyc-p 1
OS t 0 29y ¢ whixh, areincofporated kkagindgatfeoance.o rel ease associ ated nyc-p50. To

P50 nucl ear ¢ r AR PULGESPETEHEE 118 SHPE AT GF bt A PHIE vegt o encodi ng
L 0 b P ol sl LBl B e her i
immunoblotting, by an enzyme immunoassay, €.g. a sandwich assay or a dot-assay, or a
radioimmunoassay.
25 For isolation of the antibodies, the immunoglobulins in the culture supernatants
_or in the ascitic fluid may be concentrated, e.g. by precipitation with ammonium
sulphate, dialysis against hygroscopic material such as polyethylene glycol, filtration
through selective membranes, or the like. If necessary and/or desired, the antibodies are

- purified by the customary chromatography methods, for example gel filtration, ion-

30 exchange chromatography, chromatography over DEAE-cellulose and/or (immuno-)



17 MAR 2003 PCT/ US99/ 18543 plasm d. HA-p50 | ocalizes in the nucl eus when
co-expressed with TPL-2(A270) (Fig. 5, top panels) or enpty vector.

Myc- pl05~GiRRRos/ei1ai ns HA-p50 in the cytoplasmof cells ~o-trecwosmiiessini t h
TPL-2(A270) (Fig 5, mddle panels). However, co-expression of ggw hﬁ
nyc-p 1050GRR i nduces an essentially quantitative shift of HA- |2

s ~o0 the a o) p50
nucl ear t&gﬁljg@g h mﬁ.loyéscégm3 ﬁrﬂt&%ﬁl}o?exatggﬁ I\g-liﬁlgar%o fh%%hkr(%c‘gghm ng to
p50. ThesProtdha. support the position xhat TPL-2 induces degradation of p
105 to rel ease associ ated p50, or other associated gel subunits, to
transl ocat e i nThe intventierc fusther meméybrn@org@m}sap@rea@g theenaweclaBal i 0 (C)

Bi ol | Act f NF B I t hift EMSA
P carrt capioiet o edbbraiioa’ Tof Rifeaipd Ry Shfomd el of deusbinart ot (G0l
15, 1294- 13QkcAny éﬂé’dl@%eé’refé‘x@lb%cﬁ&%‘l b th auklreShuanLadr il Qenus! eot i de

(Pronega). corrésponding to the NF-KB binding site in the muse |gK
enhancer épgerfa:utglcandlkfhn] be &tBak&dfmnelge;Dfrpzc(n BBy bgahdwibg and@Ctodh), to i 5
confirmthat nuclear nyc produced from nyc-pl05 in cells co-expressing
TPL-2 is biol oah%a}vreg}n%alﬁ%onmrae@g%ﬁf%fthermsp%aﬁ*%ﬁzﬁ 3 hybridomaceld dine

i ncrease I t wth
L 2 ot rE SO AR R (A ReL FingloBRE, oackPRR s 50).
Myc-pl05 gmrb&smxﬁmaa,lfaﬂ@caﬁmﬁtﬂawct RO0SH $EitmMdWitas buNfidd TRPE-2t he ao

| ower xB conpl ex (Fig. | ane 3). However, co-expression of nyc-pl05 with

TPL- 2 1Pes mdgulmama@tmr@qutr@onmws puiifiehTRkiZgolgeule of wyth@ellst bearingwer KB

| L. t JPL-2 ffect KB
comox T3 St I LB S RS O
nmyc- p105A§ﬁab(eViﬁS'aB§xtﬁ%ellQitneaﬂhe hyﬁﬂ@@e@s o dlin tlJ:e6’ BR%rS306Md, at & fails to

generate KB binding activity in the presence or 2s absence of- co- expressed
TPL-2 (Fi glondgsecieting tige desited antibidids-any selddedsl. Eor ongipje spiernteslinbf Balblee

d d | ~cB TPL- c-, 10 cq-.transf ect cel |
chusi g s maym e Pk Senghehra JEtad ard el il tels Rl e S Be L
procesged piy &r Hé%j'éloxtng'cél @iﬂérsb% Ag Remk ReuGRd h'yBM?eelsta?PL&éengmér not react

with antibodies to Rel - ane 9) or c Thus, co-expression of
TPL 30 2 mdrhlamnfm&@é'susdlanubmmsarmmmd}gqbndémacelisma tlen&kB conpl exes,
primarily 17 R 2003 WO 001 11191 -66 PCTé US99/ 18543 corrprl sing dinmers of
nyc- p50, whi chPreders mmaeréééor.the Weara&@so arlaxmdemaéa &g, dharagigpaeds hi f t

i Vane LSRR R Tk IS A ARl el (7 °

conposed bktwakA E?ea\ndpl(ﬂlcﬁm Sf Kumegh. tuﬁa@ur bragin V\Eh)ch express TPL-2 containing a

20 suitable adjuvant several times, e.g. four to six times, over several months, e.g. between
two and four months, and spleen cells from the immunized mice 40 are taken two to four
days after the last injection and fused with cells of the myeloma cell line PAI in the
presence of a fusion promoter, preferably polyethylene glycol. Preferably the myeloma
.cells are fused with a three- to twentyfold excess of spleen cells from the immunized

25 'mice in a solution containing about 30 % to about 50 % polyethylene glycol of a
'molecular weight around 4000. After the fusion the cells are expanded in suitable culture
media as described hereinbefore, supplemented with a selection medium, for example
HAT medium, at regular intervals in order to prevent normal myeloma cells from

overgrowing the desired hybridoma cells.



(D) Biological effect of TP~, -2 on pl05 Pul se-chase netabolic |labeling is
performed to determ ne whether TPL-2 .regul ates the proteolysis of nyc-pl05
in 3T3 fibyvowpasws. For pul se-chase netabolic | abeling, N HSYYSIYPEbI ast s
are transiently transfected using Lipoftéct AM NE (G bco i o BRL) (Itlzy L2003
al ., (1997) J. Cell. Biol. 137, 1639-1649). Preparation of cytopl nmé azm
nucl ear fracti Qnginvenfiéd hles bBiteRS ré@utinde ODNAVéonibtng &1 indért codih@f¥) EMBO
J. 16, 3609-3620). For pul se-chase netabolic |abeling, 2.7 x 105 3T3 cells
per 60 mmhdeaty Qmeisklecomaimeidion fona hebtehainevarblegismain eSantdedicon
vectors. After 24h | s, ar.e she nd cultured ip Mt/ Cys-free nedium
for oh citdee o TRER milsBhE ot FEohed i raBbosaly’ BY delaliplniRy DM, e
(Pro-Mx, c&ﬂsﬁmr@ﬁﬁg@@trﬁﬁa PINELL MoBBIE sBhfddd TN A SCorf¥isting 3¢ sf}a ©8din

washi ng, chased in conplete nediumfor the indicated tines. Cells ar% |l ysed
i n Buf ser DN A Saldeff@mptmeaitary BNpptiensotee dhase tomplemettaSDSirmyiel steandsd)
deoxychol ate (RI PA buffer) and i nmunoprecipitated proteins are reveal ed by
f1 uor ogr abVAS ¥emselyes,r ot easome i nhi bitor (Bi onol Research |abs) is added
at 200 1 Mao ' S ' t he. - rvati jod and is
mai ntain thr ougﬁgh%c&g’q%ﬁ%seé&ﬁg%gPg%vyb%n@s%éé%?iﬁgﬁﬁi ?@Zéf%&gﬁg@er

densi t omethyin watistsle doMainesianfboddsdirectd to BAPECNRloldogRJah %G'Qh,%’mati%ll%

pul se-chase experinments are perfornmed on at |east two occasions Wt
sim|ar resgahemicalbosianhasized IO hving telauthentie PdHs sesjueire deding for & beaty myc- pl

05 f 2i s .appr.oXi ly 5.5 1.8, h (Fig.. d b). i f th
Dote o GeBvBRBHR: MhE g dne Hen babiaRe SpB8, S A mEtI B et s s
that the HRiteEdrYhOiuthdtticDNASs 4 DNA BRloMindeHcatethaik dd®le ddiA%in RRI/BPa

converted to nyc-p50 (Fig. 6a), as previously suggested (Lin, et al.,
1998) Cel llighRchagd Sar8d) dorkiuine! the abdRi-m2nianed aptibskiésin wdoesoweodr méreer t he
overal |l rate of .production of nmyc-p50., which is predam nantly. generated
post 3 o @F%%P%ia? gﬁéilef%ﬂdf‘?r(?ﬁflﬁ%@‘g}‘“tbgn? AT ?’Héﬁs(?ég‘ifé‘in}‘go '(“F‘Bb.l%%t%agﬁ'r at her
than by thegr i - [ | 115 i i -
1998) . 5i nas e nEtlon G ORa: B CORDS! A 1003 1S Bl s
PCT/ USE0/ 1BSUGhthainl variablatdemain offhe 2ntibotly Siwehachwahtd@VAgs also imemdedtts ol

cells, but from progressively decreasing amounts of nyc-pl05 (Fi.g. 6c),
this suggeStsStepanueppt whergingpgor e 9“91?fﬁ%dé§§ré§eﬁl?%d@b’fqﬂ&r@HE‘?%‘?CSrryc- p 1

OS processg: Pl - - I [ : i 1
COAGRR (0P oAl SRR Lt ORRA id QR SPEPE OBl Sy BhedWGIeB

i nacti ve TBRlegdhddaiédpequrave Depenchasdsdyoentes aetdepireratéd withinahe fichtiag of
degradati on (ﬁé%' 6€e) . or processing of co-expressed nyc-pl05. The effect of
t he pepti dBe genelinyade Mihatam unlimited apmbenef mciegtidesfarg replagedbradishe, is

det er ni hef [ i t.her - 5 lLvsis | -2 1s
roct o 20 Oy PelObT S AR il T5ndRee o Mk RRB B0 Kol GRURAR, Mbadls O
nmyc- pl05 iSuchfdegenectdtdd sdaglesRERag be uyefi)y @b tiseifdiffekeat leStfic@bn SesaR8Or i N
TPL-2 co-expressing cells. In conclusion, the pul se-chase netabolic

| abel i ng efancrmé parigidreadenstwiieh ansrgfemerbby thaspeceiq kast, pafticparlyE.
expression is.tg.increase the rate qf c-p.1.0S degradation by th

or ot eaconeeol iR 5 PR gl SGogiof chane Nese) gipir P ARl palandBen o
nyc- pS0 f rigsnt R}Sin kBl VaYiablB@oRhpt easome is not altered. is To determ ne
the effect of TPL-2 expression on steady state |evels of nyc pl05/nyc-p50,
3T3 cekbs are tThnwmmutgnténintended fociotlade aiDINA triwant btiainad dy iveittoor s and

|l ysed in Rl PA buffer. after 24h. Western bl ot f.cell, Lysates are then
ot obed wi ¢ FUAEERSHOLIhT Peberin DA AGRoTdRE 1 Mabont knaMbip Bodir densi tonet ry.

vestern bl of tinfodthe bR oRRIAL RibRASEALhYALEATHACLAE dfidpcel | S
denonstrat es that tﬁe steddy-state ratio o zo%’ryc-p nyc-p is
i ncreased stpyedsionathinyerityantibbdids, ¢ rexqmisiasit ONA dixpas estihgor Gvivyodnd( Fi g.

6g). Thus, in TPL-2 transfected cells, myc-p50 is expressed in | arge nol ar
excess  lightchain variable domains are fused with the corresponding DNAs coding for heavy

30 ' and light chain constant domains, then transferred into appropriate host cells, for

example after incorporation into hybrid vectors.

e ot



i

[
over nyc-pl05 (nyc-p50/ nyc-pl05 nean = 10.3 +/- 5E1.3; n=2), z/nﬂ a "?n
control cells nyc-pl0 and nyc-p50 are al nost equi nol ar (rryc-‘t) 0] Ascmg 05
mean = 0. Wb eoidis 5EO0. 07; n=2). Mc-p50 transl ocates into RATASINESEBIS Of
TPL-2 co-transfected cells, therefore,44as there is insufficient nmyc-pl05 to
retain it in the cytoplasm N K phosphorylates and activates two rel ated

ki nases, ter I KKz a: (KK = = I 0.t :

phosphor yl at remﬁl gg‘%ﬁ%’;@ 8&1&1@&@5?%%&8’@?35}5 grﬁoﬁlﬁnﬁw'g?chl@é{ﬁ% ghl"r?ls%rtt ri ggers
| KB-a ubiddirlgi o84 hedvyahaindggirdakiable doynaimef ot aitibadpdiectd® TBD-J fiv&biol gat e
whet her phosphoryl ation causes the nobility shift in nyc-pl05 co-expressed
WO 001 111DHnm&Bcobstanidn0 @8mPET{ouSe&nhpi8y4 3y, w3 oh y4, Riref2rablyaghed4ant i - myc

i mrunopreci pitates are resuspended jn buffer containing SOMM Tris - pH7.5,
0.03 % Briikewige ths mveptiopeneems iipmhipantDNAsEPRPrigigE an apsert Gogingdes al

h n b - VS . P . |
B 3000y i T G NRARE o BRIk Bhub S AR 8 T BRRAREE bl ) Srbdat e
(1mM, s mFtﬁme kQﬁMﬁ@Maﬁpﬁ_ okadaic acid (0.1 p,m. After incubation

at 37C for , I mmunopreci pitated protein is western blotted and probed
Wi th anti - NF- KBlahdiheaambeiimant thd Riveftist pertdiag focacafbingmt PNABodingfoardat i on

requires its kinase activity (Fig. 6 b and e). 'lnd' cating that .
phosphor yleaembirantPokyneptids \ Tﬁ‘@ég% ey '%rn ‘taﬁ‘iab em andyahe Jightoehajn,

Go- expres i =2: ' d ' : slowmy in
Sps PAGE P tdhaliredinkRy 6UAY 3 Ebcke KD, bARAILPEARRTRE B Y | " s
phospher yieatiéms facilstatify thalpestebying 6Mdk hntibddy ihahd Rosy téll tnd/s DN odMgt h
phosphatases (Fig. 7b). In contrast, kinase-inactive TPL-2(A270) does not
i nduce a fm@ipreptucfz fagilitating theqmridicptien skide gpibesdyomd(qriagleappge siterand/or IPL- 2
sti nmul ationt.%f n&/c-gdr]; QS R oteolo?lsi correlates with its induced i s
phosphoryP?ﬁ'i 5P CES/ g\ %fIaSgey{e%ofﬁl KBa, it is likel y that TPL-2-induced p 1
OGS phosphoryl athODNX esiHEfor bh SffedibimbleciRtié Rilerfied td BEs EMVA sbdifptates p 1
CS proteolysis by the proteasone. TPL-2, therefore, is a conponent of a
novel si geftdorgnelaciemyseiuhirctiagrastiv at derageutkBapnlicationsulaus, affector

pr ot easone- medj at ed .prot eol ysis of the NF:.~cB inhibitor rqtein, 2 0 ~
105. AL~ BoIScales Yl AR IS F ST e REC I SEARG Pl e ke ng e
overal | Tglifafbn BO5koRARE Ui bﬁﬂcﬁlﬁ'lﬂjr@?&&ﬁ-r?ﬁé DIN& 2RGdMLicRGh eBEAUNI TS

ei ther nove into the nucleus on their probably as di ners) or conpl exed
with p50 prodatulethas Biesequéniet oPa sgtemllfyiocalrrmg eozyme nojoxmoinpodiag ENAvdrla p50,

Rel - A d c-Rel Fig 3 it t eol ysj f 1th i
D105 conp EES tsteabeind b bt Biopsel Ry ctcthals whl Rnwoliahe el | 71, ' 243l 2b3. 2 s
Mercuri o, et a};m}ib&dila@%ﬁi)an@@&@ffraé@?%’rgé ﬁicérc%ixgg?i %}%vehﬂ&ﬁﬁx‘%ﬁfﬁ%{}giﬁy , TPL-2 is

t he nost cl osely honol ogous ki‘nas inin, 1997) regul at es
t he i noucidgacdegrdatiatappmabrdingdy ahe Tvengdropeyidena cemgositiom fpr pladripyants

| eadi ng to, NF-KB acti vati on %rg regul.ated by related MAP 3K-fam |y enzynes.
9 1 ? MARYEgnasis comprising an antibody according to the invention.

In the case of a diagnostic composition, the antibody is preferably provided

together with means for detecting the antibody, which may be enzymatic, fluorescent,
-radioisotopic or other means. The antibody and the detection means may be provided for
25 simultaneous, simultaneous separate or sequential use, in a diagnostic kit intended for

diagnosis.

3b. Peptides
Peptides according to the present invention are usefully derived from TPL-2,
30 pl0S or another polypeptide involved in the functional TPL-2/p105 interaction.
Preferably, the peptides are derived from the domains in TPL-2 or p105 which are



WO 001 11191 PCT/ US99/ 18543 -69 Finally, these data suggest a potenti al
mechani sm for the oncogenic activation of TPL-2, which requires del etion of
its Ctermwwoobei@geci, et al., ( 1997) Gene. bevel. 11, 6887l&t])/US9'§h8&;3
C-terninal deletion both i ncreases theggxpression of TPL-2 and rg ﬁ«?? 'm
fromstoichionetric interaction W|th p1lGCS (Fig. Ib), which toget m

t h
el ude NERPOTR ot PE04/E PGt ink R e b, el T Bl Rl e T ey et
al ., ( 198fbché&Ristry 33; 39343940&53)1\411 ézszlsgsmapmyuraﬁtlsmsemb&scmbﬂ;’e

(Sal meron, A, et al., ( 96) EMB 817-826 edio
Scr eeni nguasﬁanycshﬁo:dtetratmptld¢gmonghxbﬁdGEaxroneaseofn mnamgg@w fE(nﬁgonTMthﬁfSCOT

E'elniie. ?SM@HE BUTE 19 LU ARG S ) RaT ORIt s AR iR arc
pol ypost | BAE e o S‘Ea’ii‘?ﬁtfﬁ?ﬁf&ﬁ@‘@%@ ’W%?Q%PE?E%%%?E@ ed in

293A cel | groly td inhitsf the TPOFR/p TQPineahdtion. 24 h before transfecti on human 293A

cells (QJantum were plated at 2 x | 06 ceIIs per. 10 c¢cm pl at e.
transfection rk@fd¢ret0\fe€sllta¥eect¢éwera/ %fdmwd%m@p%mdmo O@illﬁme@@fia%maﬁebe( G bc o)

encodi ng SRR TE Bitsely Ekputinge Fild REeroh s AICARARRE, fo WanPellsg o S 1o

800 pl Optjigems? dikclos@nheidesofThsopRaife ﬁebb@es\/\ﬁihﬁbhhﬂ%l' féﬂﬁqﬁgggﬁr&ky with a
pi pette, and allowed to incubate at roomtenperature for Cells were

washed Oonwrmrarh‘ p@hd%ﬁh@n&ﬁhamrf@%mléﬁaw ethenthembrane bleadinigaugents st ur e and
6.4 m of. i mem and al | vvedt ubateSE.hat 37£%landﬁ CDZlCeIIs
wer e t heniTHEHROE TFEROR roSHeNE AT pase he dnd ahstangfiods e 450 Dvem +
S%FBS ¥ HeShUlamwe omsARg aUPs fmgl obRIiKesbEdeAhelbipay fetbieags f ect i on.

17 MAR 2003 WO 00/ 11191 -70 | munopreci pitation of FLAG tagged COT protein
PCT/ US99/ 18543 Manarempotield 228@Aingeb Itise prepme ssemiprrnAGbESEd (c80p3@ds wer e

| ysed on |ce for 15 min in lysis puffer (1% Triton X-100, 5Q nmM Tris-HC pH
7.5, 150 WAy drug C#'?’K)ffqepf’flfﬂ%6 @Eﬁﬁ%@'ﬂéowwq\ﬁp‘fc‘a bﬂgwib%i,, 50 MM
Na~VO0 l; wer e
Cont 1 o R g RS A bR S FoRAtR Rt w3

col | ect edthdrapnumakemmn}tmay bessedersanquizie for thedieuslopment dﬂpﬁpt@dib gdow( Si gma)
at 50 ~g Ab per m  of lysate for 3 h at . 4 C wi.th m xing beads were
washed at nzpl@umv@egwlwraneyg?% Irbapfeéffrr%ﬂfp%%@ﬁthwwnﬁm lﬁaW%ﬂflf’r er (50

io mv Tr| T, beads
wer o t hon PASbrZpibsim oA it oiRblde Aud oY SELABAN it o B Bkt ine T o0
Ki nase r edesig®ofsuithible1ew afdledtl Fashgiasdaipoands wiibh biifey the GiteRBiidsiy A

TPL- 2/ COT- ki nase assay was used to screen various candi date TPL-2/ COT

ki nase2q §bﬁwdo‘1vtﬂé)ﬂ§ leapgrromponade assay was perforned a follows. A TPL-2
ki nase (i.e., 3 oun ated with 2
p.g of a tar get lgp%b%‘ ‘éoetsu%}l?s m%18n89§ %gﬁﬁ%%%%ﬁ%f‘ )exa(r%%lgton

Bi ol ogi Calb%f)mixﬂuglﬁ JoRg R ep&xﬁ@oﬁ%pﬁdb%oiﬂﬂexﬂﬂtﬁa Sresekboifbufflre! z, 1 M
EGTA, 2 mM DIT and 0. 01% BI‘I] 35) in the presence of an appropriate

r adi ol abelprqfstaMyAma larh dat, pydth g/bwcpcwwn(raxmcsmmxycmtsaumgﬁgmhneacssaw 25 C.

For 1 nhi bi by SECPUTE4PH Feferyalf OBRaGHY 01 FeCeP o o BRSO GRS - 100%
DVBO, Iahe ik ?r&?eamléﬂﬁ% I‘é%%d@ﬁ%%ftp%c#]%ulﬂg 2! %Fé&%ﬂ@ bmxﬁﬁﬁlfneor
i medi ately bef oré addition of"y-"-P: . eac ons were stopped by the

addi ti on dfy BlowigDBe samqeh&athuf dfeprecipigingragesttto lbﬁi@n@ kf}odlffﬂsmm ibetsween the

super nat ant s re . c Iected usi ng ceptrifugation.
aut ophospwvm{@t@ﬁ%af e EIf AiceeryAs SpHER indes wifakle Ct)q*fhtl?rasrsgl@b dfBisippebt i de,

i.e.,

fol | oned bﬂyhsf%gar?s %%%ﬁ% gfégg¥?e?ﬁoglghﬁer%ggﬂ%ﬁ n l‘t% ra |olg§a t§}e As a
control t oresandit bxmﬂf@quvmglaeﬂ%helremedeﬁtr@tﬁorFM/iﬁ:&Ma(na@ag&ﬁ)mtanﬁle GST- 1 kB-a
proteins were used in the different kinase reactions and al so _equi val ent

gel | oadi nejystalhﬁm“mml@ﬁeshmy ma@pmtmlqumﬁ@qlpmm@age@ BiféusiontmayGsT
anti bodi ©Sbe LcHIRES E’ Irvegzllrxple%y vapor cﬁ%gog?engn%ggssal %vexr(ljg ditfusion in the
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WO 00/ 11191 -71 17 MAR 2003 PCT/US99118543 aut or adi ography. |nhibition of
COT kinase activity, either autophosphorylation activity or horyl ation
of the tad™E/Yypeptide GST- | KB-a was quantitated by scgﬁﬁﬂﬁ?f@@d’z 2003
~ut or adi ographs (Fig. 13}. Conpounds t#at altered the level of JL“
activities were further analyzed as described bel ow. TPL-2/COTl ki nase assay
usi ng bacehovon gss shape. dassvh teeludginsmaas) forGRampie vapar difussommethody sddscr i bed
above, a TPL-2 pol ypeptide_ expressed in insect cells was, tested for kinase

activity assheghanging 4ep” prohg pepinedop imethed Jp dhseyaper giifusipaangthod depp

candi dat e | GRUR : [ - 2.:Kki I, cor
(30-397) f’sfncg%\‘;\%g&%goé] par egg&g%lr%k rl&nttgg ? fot%é Fﬁaps{anlg% Zd(? t-gg%:l_m\%\flm?gé%gg% h Ingl\f |hr us

expr essi ngrdeb BoSIQAF rkicpasiebufidrniteinatvbly,dhdé Blavinefthe pheiplitlingadenhame ( 100
ng at 5 I'm "in 50 M Tris-HO pH $.0) was incubated with a target

pgl ypept Plgbeactbiﬁvpd itliongh asm@emqﬁl%le I@S}Laoc #1ah sqpiarages, tha crysiglligation guffer
compound A8 theferdoptadet pevert Sl G SR TR 1R ISr . 60" p. M
cold ATP with ot A0 ' - i I ; (50 mv
Tris-HCL pH 7. g?th%%ry%t\ﬁgﬁ/%@o ‘z‘f"“??’]m“&?é@@?e d'be ﬂﬁ[@?’?dlggg%’gtg%{“%%%, 5 M

( 3- phosphpgferatsty hhy a conreadatidn afiup to3i0snglad ayrefeeblypomhabowid mp/ie absence

of a target polypeptide (i.e., the nodel pl05 pol ypeptide) to determne if
any of thebquedmgBpounds altered TPL-2 ~ut ophosphorylation activity. a o
The agssay was [ i - | . . flcient

scr eeﬁ?ng of ~?S@%g@ﬁo&wg}ﬁ%ﬁ'@;ﬁa&%&%@ﬁncfggP/ aéé‘g\#ﬁp§?‘°{‘§‘§|*‘§{é|afey 10 ~t1 of
ki nase angkssenthgly’ dt@mividepyl tﬂ@'ﬂhﬁivﬁd% p&amerkd: pH) ptddenc8 Bf wallslanplaadigivéd) t he
presence of 10 pl of conpound, 10 pl~of ~3'P]-'y-ATP, and incubated at 25 C
for 30 mi precipifetingagant.qroigisconceppsion wnd lempgatye. bite gH mdy Augei fro@5 M

H3P04. At f 20 pl f . h i i t 96-wel | 2
bhosphocef T S5 B ebrartafh ik e LR Btk Gutheiat, Al pat o0 ar 25
C for 30 wldforeNRsiaBR, £.6XinehbhdbRE: With tf dedied I HARABIcRRITfe B stelns aNd

assayed (using 25 p.l of scintillation cocktail) for resultant kinase
acti viwsy aslalefphosphiatm acdtate cuates Euls, MBS hetlHEPEE duffersetsefnkwd!ts and

scintillatian counter. ?. MAR 2003 01 11191 PCT/ US99/ 18543 - 72Usi ng
t he abovea‘_é‘ggﬁﬁfss‘f‘&é‘g?/gﬂafhjleﬁﬁlﬁ?oﬂﬂ_ t%?t?l\’/‘\g of rﬁ‘é&fﬂ@ﬁf"@ 9§ QSQSlRﬁﬁja‘s"eth%t_cti vity
wer e i denpf Tﬁéﬂbﬁffa%ataﬁﬁ%gprsa i_telti_n?;a%_érﬁ’t sSIRbRE Foth Y o %Hl;iﬁfng’lﬂéga ing as

contai ning potential ATP-conpetiti PL-2 ki nase 1 nhibitors.
i denti f i esvacaymuiecibldsorgdmicvedvem, méfeeably polyGhileneglyadlddvingaspsieculdrat i on of

the 1KB-a t t | t] db T-1KB-a. TPL-2/

i naso moNSEGF eotsan o0 S0 HTRTIRB T betgh 40w ans LIS0B. arahley
oY f BeRisApothe: & e B i el

R B L e e R R U

sel ect ed catpaends is shown in Figure 3. To determine if the conpounds

being tested were specific inhibitors of TPL-2 or general kinase
i nhi bi tors, ki fas¥siahpf apensids oppertidefingding pastier Fomplex argordipg tothgest ed in

Poog0s0, ~ AMAnHHE e RERRARy U BLL Ble 57 hO SRREHR GG, PED) DU T
i nhi bi t or \iefi¢4tiztiby isodth(eWble By 3bAlaRHH SHBA! il AdolRidnoHtaROSRA0Y Meddli on of a

COT target (i.e., IKB-a). In contrast, each of the test conpounds showed
varyi nep | e salts, ospergahpwetalie domponydsaegi lend ghlpndes gpidghiomgate,Act i ve
conpounds that inhibited TPL-2 act.ivity, >50%.at 0 as conpared to
control - kithaeowl S Pieb 55 Phictg: BeeRtAHBrr iy Bh s Gvlnd

concent r altiffihe e QuARAS RLpRleid iR GABRENLS B bR hehOPnEM M and 1
~M to determne IC50 values for z o TPL-2 ihhibition. TPL-2 inhibitors

t hat wer e daddetdefermtheid byl Xrdey difffftiphemadysis df the soaked crystal, which information

qui nol yl ) - N-[ 4- (phenyl sul fanyl ) phenyl Jam ne] with | C50 = 50 ~M et hyl

5- 0X0- 4- [ ZPPhBRYsedif-§ AR GPNsHMEY 4 e:tgr,nepsz%-l modelafys BRPYidgui nol i necar boxyl at
e with 1C50 = 10 ~M 3-(4-pyridyl)-4,5-di hydro- 2Fl - benzo[ g] i ndazol e

met hanesul fonate with IC50 = 100 pM and sodi um 2-chl orobenzo[1][ 1, 9]
phenant hrol i ne- 7- car boxyl ate with 1C50 = 100 ~M 25 The chemical structure
for each of these conpounds is shown in Figs. 9-12.
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'Equi val ents Those skilled in the art will recognize, or be able,t
ascertain using no nore than routine experinentation, nmany equﬂvﬁlf&ﬁsznﬂ%
the specify HPR¢i ments of the invention WO 00/ 11191 - 7R-1dsed ¥E¥3 2003
PCT/ US99/ 1%@1@ degcri bed herein. Such _gguivalents are i ntenli:ecféto be
enconpassed by the foll owm ng Mi ns. 1'? ~~~ 20~~ -74 W claim 1. A
nmet hod for identifying a conpound capable of nodulating the interaction of

a TPL-2 pol ypeph thike-dimengieaali medal issqbigjnahie, forevagple. Wiomha beavyas®  conponent

f TPL-2 nodul.atien, ' id TPL-2 | i th sai t

gorrponent‘ S’f“L’I i r :9? grcg\rggaeraﬁlg@&?r%}&aul (;r?tpear%adcf? #cﬁs&ﬁﬁﬁa&‘%&g@ﬁh@%hﬂ gi ng: (a)

provi di ng caystSiaticRMAefEnsbly ()bi)ldiﬁgafﬁfehirmeainwwzhmbbb@fa{ddeﬁngandf/&nct i onal
u

i xagnent 't Hereof, and a target connponent of TPL-2 nodulation with said
t est conpmnlegularmeplacepzant.i on ni xture under sufficient conditions and for a

fficient ti t it int ti f id TPL-2 l.ypeptide or fragment
her eofS i t h i OB RATOAGHRO0E) ¢an bE refisd B3 So BALRA R SSaRnehe. | ovel
f int J t. i PL.- ti f t th f d id
o ot aChERNeRRIPS, Sk Rlnge SR ARt SOMTRR USG5 ¢

t hod ac i i } i\d i | ected from
met hod acqGPRgl BgdrR &f LA ﬂg%%)S@Qﬁf*éib‘)?ﬂl) ﬁc%&%&tﬁ%@%@%@%ﬂog re}xg{?

t he group consisting of] X | VFKB, or a
f unct i onalscfeemiggebittriduaabiibrarids. Fohexargild)ake whuaicas of PPWland arcandidser enent

of said level of interaction is deterniined by a nmethod selected fromthe
group condeptidgepndte: aligped uying g suitablesofiarypregedt-i vi ty, measuring TPL-2

bi ndi ng.  activit I a i ti activity. 4. The
et od by ol ai re ST S GRS ol st R BT o AORE Seof e Sistleoton 1 <
det er mi nedhdpepidewt postidealoalad Thé peptideaeQicatdmap s irfcbipdsated intd fheAFULI ng

t he bi ndi ng gfﬁ?i ni t;?@%if R e MaRpg@OB -~?TPL- Zy)f or p 105, neasuring p 105
phosphor y| Zstiustire fsasstiraligeqhetadsesd e gz sivheturalfragments arpungt ihesBtiensilelatipns v,

e 00 e e e By PSRRI TG00 M

: with a suitable conformation. For prediction of the side chain conformation, a side chain

15 rotamer library may be employed.
The final homology model is used to solve the crystal structure of the peptide by
- molecular replacement using suitable computer software. The homology model is
; positioned according to the results of molecular replacement, and subjected to further
| refinement comprising molecular dynamics calculations and modeling of the inhibitor

20 used for crystallization into the electron density.

- 3c. Other Compounds
In a preferred embodiment, the above assay is used to identify peptide but also
j; non-peptide-based test compounds that can modulate TPL-2 activity, e.g., kinase
25 ' activity, target polypeptide interactions, or signaling activity. The test compounds of the
: present invention can be obtained using any of the numerous approaches involving
" combinatorial library methods known in the art, including: biological libraries, spatially

i addressable parallel solid phase or solution phase libraries; synthetic library methods

i requiring deconvolution; the 'one-bead one-compound' library method; and synthetic

30 - library methods using affinity chromatography selection. These approaches are



I
measuring TNF activity, The method of claim2, wherein said reaction
mxture is a cell-free mxture. 6, The method of claim 2, Wnei? R]ARa'Qma
reaction nnixture is a cell-based m xture. 7. The method accofdi 91 to claim
6, wher ei:WOR&IN&hction mixture i s a reconbinant cell. The HeVH3W&or di ng
to claim7, wherein saad reconbi nant <81 conprises a heterol ogous nucleic
acid encoding a TPL-2 pol ypeptide or functional fragnent thereof. 9. The
met hod of giRhuNe & pépaae) rﬂ)nlﬁé?ﬁ&k{ SigMerObr diPmbR¢ele 1Pkarid3lot campb@ilisi S
determ ned by a nethod selected fromthe group consisting of; neasuring TNF
expr essi ofl,am¥aS.ul PG /&p@pﬂ@siﬂvrug)@e@ell%k"ﬁ%neasuri ng cell proliferation,

measuring an ipnnmune response nd asur i.ng,an. i nfl anmat o response. 14.
The met hod acchTARHE Pmeheys s e Hatens of BRI CHIAL HoEBIFR Sehae found & et ed
from the | 5t IOWR or BT Ol0OBTPRAS Rky1. F84LSBY U Al CoRBSRA Erb LPi d
based, nu%ﬁ’gyge)%g{bzé ased,R{n%{tagrQ}ggg?gg%isc f)ased,gsyg{%%tlg(gal yEéﬂé%Fved

or gani € bak erbo4niPtoaMdrbddyd. [Sas €54c 6t od2t Zuckdrmahiner pk{( 109d).ak dfeddi ng to
claim1, wherein said TPL-2 eptide or a functional fragnment thereof is

sel ect e Efiem 11518 6b9e$dn@i%§%f 5 2641 p G et 4187 e Ghem
Lhadter" IICEE Baet 33 R05h 080N S A0BY ARERY el KT End Madi TR

dom nant Jagges kv (1894)2 MeaheRr 37:.4pg3.i onal fragment thereof, a
pol ypeptide conprising an am no aci d sequence having at |east the

C-term nus of Iiarkes(of esindowsls 398-beGresshtcEDsAIDLNG (24)) Haugluky (&5) de
S AP e s o o Bty AR SR b b
| east 75%gdaniizhle §64:5991554)ChactriaFERIMP U 512231,209)%%&%%9%&??5(1' ng to

claimi, erein said target conponent I's pl05 or a function gnent
thereof . 43D), plesmidst (Gl eaal Ora92nGracaNed dcad Sci Mikre BRil 86 S5-aB6D)torbgphagonponent

is a polypeptide selected fromthe grou consjsting of; a_pol eBti de
Conpr 1 i NG SR PO Siren 49 B Y): EPevlisad o5 Pevire ALTAIAAE0K ne
C-termnu [ - ;. Y, ey i\ S m no
acid sequ %@%lﬁeg%ﬂg@ [?gcgz{aﬁg%%géfht@fgﬁso@giﬁ(ggléég?g%-)ZB%I% %@05, a
pol ypegt i de280mP10)s (Inginafns:@ra. N0 aci d sequence having at |east 75%identity
to residues 545-777 of pl05, pl05 (435- SERO)%e and pl05 (43S-969). 14. A
conpound i dent fdesiteh@pp plithagompowntklibrari S@ﬁ‘lb%ﬁ}ﬂ@ﬁ@%be&‘&l@dﬁ%“@ 13. 15.
The conpoynd cl)gcte%l lﬁq‘g{:?i%c’g;n%n{n g?@%ghﬁds%%%%?gg Iasgégetngcglle%ﬁ)%ﬂt%%?ure 10% The

conmpound O & E ™M comnmpoun Sel rom tne group

consi sti n@ gi¥en dotility, ey sidd3 irhibitor) dowekity0 IRkE-stleagie o mpdigd edtary anayuri fi ed
TPL-2 pol ypeptide or functional fragnent thereof, a reconbinant TPL-2

poi ypept i dertlar ifvetis: pesfoamingraay sgrecoghized ofoleculatangdeding imergax fovidentiby - 2

mut ant_ or functional fragment thereqf. a po eptide ¢ ri.sing an am no
el d s¥qu s PR R RE BObes fictoRap R BLUGRBABLS o RPHLIGHER SBuET o
SEQ 1 D_NO;fivityd rddti VPR bAGh&QUERid BéHRehiEH) fEHELBRaIRG! th SRMBRGEmBAYI Ng at

| east 75% i deritity to 5EQ ID NO:2) and a pol ypeptide conprising an ani no
aci d havi ngodtlatbrsaf TPL5) are ghemsslecied wirgemolkenaler mbdSEQ deBighed . idertify The

conpound of cl aim 15, wherejin said conpoynd is a.pl05 nol ecul e or

functi ona!cof‘}pég?l‘gﬁiavﬂge?‘glgﬁy tﬁ‘f"e?’ kmgg Lry ACUYY. The conpound of claim
15, wherein saighCORROURGHS! & fe RAWPHRLE 98, SH! RGeS 1 Tt Eeﬂ'ﬁcﬂfnoup
consisting of; a polypeptide conprising an am no aclid sequence havi ng at

| east ZH%mdietiés foyinteradting vtk @partioular ddmgid 05 TPLesotagst divlpd68i) ¢.ga

pol ypepti de connprising an am no_ acid sequence having at |east 75l0

i degti ty télbl0r5e§PH’E?@§‘PA%HJ%‘8UH§HGCW1KB%“E“Bévyﬁ@ﬁtﬁgdgfeé&i‘%ﬂﬁiqf@i mgdels. ani no
i i 75% | i1y ' - 105,
p105 (435, Boor RS toE-rFaRY L aihpag bk il YER IR Mbefla

conpri si n?se@ect bR aHiore infdibtied vafidiedhiiNRraRRitita pafticil# QAR BwdesRr di ng to
any one of clains 14-18 and a pharnmaceutically acceptable ¢ arrier. 20. .4

net hod f orcompli¢randdeling peogrameingluts QY AT MdiolqRlarSimntitians, dnget conponent
of TPL2 nogdul.atjon jn Il rising the steps, qf: . ( (ding a

el 1 anor Brimelsn MA (Beff s B RP R aS: Afpettesoibontdiois Mol B oan at s on:
and (b) admivmER ety £ S} AnChdm BROTROLES- $0PEkS) Ahd CROUbIAM NGt he

i nteraction bet vve%g‘r? TIrDL-2’an‘%ns§#én'fsa0%gg(gp%poneﬂt ?)%gan anount effective
to nodul ate the interaction between TpL-2 and said target conponent: 2I|.
The net hod according to claim?20, wherein said target conponent is sel ected
fromthe group consisting of; pl05, IxB-a,, I'1CB-(i> MEK-1, SEK-1) and
NFxB. ;

l



22. The nethod according to claim21, wherein said conmpound capabl e of
nodul ating the interaction between TPL-2 and said target corrpqp?nﬂésszuua
sel ected fromthe group consisting of; wild-type TPL-2 or functfo

fragment wuoeeomaiqr a purified TPL-2 pol ypeptide or functi on®CTIUS2g/nes43
thereof) a reconbi nant TPL-2 pol ypeptjge or functional fragnment thereof, a
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serine/threonine kinase, such as, e.g., COT. Accordingly, any compound comprising the
core structure depicted in Fig. 14 is encompassed by the invention. In one embodiment,
the quinolinyl ring system may be, e.g., a dihydroquinoliny! or tetrahydroquinolinyl ring
10 system (see Fig. 14, e.g., dotted lines). In addition, the R and R’ groups may be
independently selected from: hydroxy, halo, -NHC(O) alkyl, -COOH, -C(0)O-alkyl, -
C(O)NH-alkyl, C,-C, alkenyl, C,-C,-alkynyl, C,-C,-alkyl, C,-C,-alkoxy, arylbxy,
substituted aryloxy, C,-C¢-alkylthio, C,-C,-alkylamino, cyano, perhalomethyl,
jperhalomethoxy, amino, mono- or dialkylamino, aryl, substituted aryl, ara-alkyl, and
15 ara-alkoxy. In addition, it is understood that R’ may also represent (R’)n where n =0, 1,
2, ete. such that, e.g., multiple R' substitutions are allowed. It is also understood that
-alkyl, alkenyl, and/or alkyonyl groups may be straight or branched chains. Further, it is
lintended that any salt, or, e.g., where appropriate, analog, free base form, tautomer,
.enantiomer racemate, or combination thereof, comprising or derived from the generic
20 structure depicted in Fig. 14, is encompassed by the invention.

Another suitable compound for the test library is 3-(4-pyridyl)-4,5-dihydro-2 H-
benzo[glindazole methanesulfonate, and/or variants thereof, and this compound is
‘commercially available from Aldrich Chemical Co., Inc. (Registry No. 80997-85-9).

! The library may also include the compound sodium 2-chlorobenzo[/]{1,9]
25 phenanthroline-7-carboxylate, and/or variants thereof, and this compound can be
{ produced using standard art recognized techniques and using the structure depicted in
Fig. 12,
[t will be appreciated by one skilled in the art that desired standard modifications

. of the foregoing compounds may be made using various art recognized techniques and

30 these modified compounds are encompassed by the invention.
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:prokaryotic origin. Determining the ability of the test compound to bind to TPL-2 or a
[TPL-2 target polypeptide can be accomplished, for example, by coupling the test
,compound with a radioisotope or enzymatic label such that binding of the test compound

10 to the polypeptide can be determined by detecting the labeled compound in a complex.

For example, test compounds can be labeled with 1251 35g, 14C, 33P, 32p, or 34,
either directly or indirectly, and the radioisotope detected by direct counting 6f
radioemmission or by scintillation counting. Alternatively, test compounds can be
:enzymatically labeled with, for example, horseradish peroxidase, alkaline phosphatase,

15 or luciferase, and the enzymatic label detected by determination of conversion of an
,appropriate substrate to product.

It is also within the scope of this invention to determine the ability of a test
«compound to interact with a target polypeptide without the labeling of any of the
iinteractants. For example, a microphysiometer can be used to detect the interaction of a
20 test compound with TPL-2 or a target polypeptide without the labeling of either the test
compound, TPL-2, or the target polypeptide (McConnell, H. M. et al. (1992) Science
257:1906-1912). In yet another embodiment, an assay of the present invention is a cell-
ifree assay in which, e.g., TPL-2 and a target polypeptide are contacted with a test
icompound and the ability of the test compound to alter the interaction is determined.

25 'This interaction may or may not further include the phosphorylation of TPL-2 and/or the
ITPL-2 target polypeptide. Binding of the test compound to the target polypeptide can be
|determined either directly or indirectly. Determining the ability of the candidate
]compound to bind to either polypeptide can also be accomplished using a technology
J‘such as real-time Biomolecular Interaction Analysis (BIA) (Sjolander, S. and

30 Urbaniczky, C. (1991) Anal. Chem. 63:2338-2345 and Szabo et al. (1995) Curr. Opin.
'Struct. Biol 5:699-705). As used herein, "BIA" is a technology for studying bispecific
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" 10%~& (an alteration of binding affinity with upstream or downstream elements. Accordingly, in
an exemplary screening assay of the present invention, the compound of interest is
15  contacted with the TPL-2 polypeptide with or without a TPL-2 target polypeptide, e.g.,
p105 (Kieran et al., 1990, Cell 62:1007-1018, see also Acc. No. M37492) or IkB-a.
(Zabel et al., 1990, Cell 61:255-265) and detection and quantification of phosphorylation
of TPL-2 and/or the target polypeptide is determined by assessing a compound's efficacy
at inhibiting the formation of phosphorylated TPL-2 and/or a TPL-2 target polypeptide
20 using, for example, a radioisotope. The efficacy of the test compound can be assessed
by generating dose response curves from data obtained using various concentrations of
¢he test compound. Moreover, a control assay can also be performed to provide a
'*baseline for comparison. In another embodiment, various candidate compounds are
tested and compared to a control compound with a known activity, €.g., an inhibitor
25 ;'fhav'mg a known generic activity, or, alternatively, a specific activity, such that the
ispecificity of the test compound may be determined. Accordingly, if desired, a general
ikinase inhibitor, e.g., staurosporin (see, €.g., Tamaoki et al., 1986, Biochem. Biophys.
,%Res. Comm. 135:397-402; Meggio et al., 1995, Eur. J. Biochem. 234:317-322) or , e.g.,
\‘{ specific kinase inhibitors such as, e.g., the commercially available inhibitors PD 98059
30 (apotent inhibitor of MEK, see, e.g.. Dudley et al., 1995, P.N.4.S. 92:7686-7689) and
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U 10 U 31G8%ention, it may be desirable to immobilize the target polypeptide to facilitate
5 separation of complexed from uncomplexed forms or accommodate automation of the
‘assay (see, e.g., Example 4). Phosphorylation or binding of TPL-2 and a target
1polypeptide in the presence or absence of a test compound can be accomplished in any
:vessel suitable for containing the reactants. Examples of such vessels include microtitre
.plates, test tubes, and micro-centrifuge tubes. In one embodiment, a fusion protein can
10 be provided which adds a domain that allows one or both of the proteins to be bound to a
'matrix. For example, glutathione-S-transferase / target polypeptide fusion proteins can
| be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or
’[ glutathione derivatized microtitre plates, which are then combined with the test
'compound and incubated under conditions conducive to phosphorylation or complex
1s formation (e.g., at physiological conditions for salt and pH). Following incubation, the
‘ beads or microtitre plate wells are washed to remove any unbound components, the
| matrix immobilized in the case of beads, and the complex is measured either directly or
indirectly, for example, as described above. Alternatively, the complexes can be
 dissociated from the matrix, and the level of target polypeptide binding or
20  phosphorylation activity can be determined using standard techniques. Other techniques
» for immobilizing proteins on matrices can also be used in the screening assays of the
; invention
'{ In yet another aspect of the invention, TPL-2 and a target polypeptide can be
» used as "bait proteins” in a two-hybrid assay or three-hybrid assay (see, e.g., U.S. Patent
25 No. 5,283,317; Zervos et al. (1993) Cell 72:223-232; Madura et al. (1993) J. Biol.
{ Chem. 268:12046-12054; Bartel ef al. (1993) Biotechniques 14:920-924; Iwabuchi ef al.
1 (1993) Oncogene 8:1693-1696; and Brent W094/10300), to identify other proteins or
. compounds, which bind to or interact with TPL-2 and/or a TPL-2 target polypeptide.
| This invention further pertains to novel agents identified by the above-described
30 » screening assays and to processes for producing such agents by use of these assays.

Accordingly, in one embodiment, the present invention includes a compound or agent
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model. For example, an agent identified as described herein can be used in an animal
‘model to determine the efficacy, toxicity, or side effects of treatment with such an agent.
Alternatively, an agent identified as described herein can be used in an animal model to

10 determine the mechanism of action of such an agent. In addition, such an agent if
-deemed appropriate, may be administered to a human subject, preferably a subject at risk
{for a inflammatory disorder. .
The present invention also pertains to uses of novel agents identified by the
above-described screening assays for diagnoses, prognoses, and treatments of any of the
15  disorders described herein. Accordingly, it is within the scope of the present invention
to use such agents in the design, formulation, synthesis, manufacture, and/or production
; of a drug or pharmaceutical composition for use in diagnosis, prognosis, or treatment of

v any of the disorders described herein.

20 4. Pharmaceutical Compositions
* In a preferred embodiment, there is provided a pharmaceutical composition

| comprising a compound or compounds identifiable by an assay method as defined in the

J‘ previous aspect of the invention.
A pharmaceutical composition according to the invention is a composition of
25  matter comprising a compound or compounds capable of modulating the p105-
j phosphorylating activity of TPL-2 as an active ingredient. Typically, the compound is in
. the form of any pharmaceutically acceptable salt, or e.g., where appropriate, an analog,
free base form, tautomer, enantiomer racemate, or combination thereof. The active
- ingredients of a pharmaceutical composition comprising the active ingredient according
30  to the invention are contemplated to exhibit excellent therapeutic activity, for example,

in the treatment of tumors or other diseases associated with cell proliferation, infections
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FAO% () pAht@%Bcdsy - Fél&plg, the HV¥Ridn encompasses any compound that can alter
TPL-2 signaling. In one embodiment, the compound can inhibit TPL-2 activity which
results in the misregulation of genes involved in inflammation. For example, a

5 compound which inhibits TPL-2 activity and thereby reduces TNF gene expression is a
preferred compound for treating, e.g., inflammatory disease. In one preferred
embodiment, the compounds identified according to the methods of the invention can be
used to treat inflammatory disease such as, e.g., rheumatoid arthritis, multiple sclerosis
(MS), inflammatory bowel disease (IBD), insulin-dependent diabetes mellitus (IDDM),

10 sepsis, psoriasis, TNF-mediated disease, and graft rejection. In another embodiment,
one or more compounds of the invention may be used in combination with any art
recognized compound known to be suitable for treating the particular indication in
‘treating any of the aforementioned conditions. Accordingly, one or more compounds of
ithe invention may be combined with one or more art recognized compounds known to

15 be suitable for treating the foregoing indications such that a convenient, single
‘composition can be administered to the subject.

w Dosage regima may be adjusted to provide the optimum therapeutic response.
‘For example, several divided doses may be administered daily or the dose may be
.proportionally reduced as indicated by the exigencies of the therapeutic situation.

20 The active ingredient may be administered in a convenient manner such as by the
oral, intravenous (where water soluble), intramuscular, subcutaneous, intranasal,
intradermal or suppository routes or implanting (e.g. using slow release molecules).

1 Depending on the route of administration, the active ingredient may be required to be
1 coated in a material to protect said ingredients from the action of enzymes, acids and
25  other natural conditions which may inactivate said ingredient.
In order to administer the active ingredient by other than parenteral
administration, it will be coated by, or administered with, a material to prevent its
' inactivation. For example, the active ingredient may be administered in an adjuvant, co-
1 adminstered with enzyme inhibitors or in liposomes. Adjuvant is used in its broadest
30 sense and includes any immune stimulating compound such as interferon. Adjuvants

contemplated herein include resorcinols, non-ionic surfactants such as polyoxyethylene
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Liposomes include water-in-oil-in-water CGF emulsions as well as conventional
liposomes.

5 The active ingredient may also be administered parenterally or intraperitoneally.
Dispersions can also be prepared in glycerol, liquid polyethylene glycols, and mixtures
thereof and in oils. Under ordinary conditions of storage and use, these preparations
contain a preservative to prevent the growth of microorganisms.
| The pharmaceutical forms suitable for injectable use include sterile aqueous

10 solutions (where water soluble) or dispersions and sterile powders for the
extemporaneous preparation of sterile injectable solutions or dispersion. In all cases the
form must be sterile and must be fluid to the extent that easy syringability exi.sts. It must
ibe stable under the conditions of manufacture and storage and must be preserved against
the contaminating action of microorganisms such as bacteria and fungi. The carrier can

15 be a solvent or dispersion medium containing, for example, water, ethanol, polyol (for
example, glycerol, propylene glycol, and liquid polyethylene glycol, and the like),
'suitable mixtures thereof, and vegetable oils. The proper fluidity can be maintained, for
.example, by the use of a coating such as lecithin, by the maintenance of the required
wparticle size in the case of dispersion and by the use of superfactants.

20 The prevention of the action of microorganisms can be brought about by various
;antibacterial and antifungal agents, for example, parabens, chiorobutanol, phenol, sorbic
éacid, thirmerosal, and the like. In many cases, it will be preferable to include isotonic
;agents, for example, sugars or sodium chloride. Prolonged absorption of the injectable
‘compositions can be brought about by the use in the compositions of agents delaying

25 absorption, for example, aluminum monostearate and gelatin.

Sterile injectable solutions are prepared by incorporating the active ingredient in

;the required amount in the appropriate solvent with various of the other ingredients
enumerated above, as required, followed by filtered sterilization. Generally, dispersions
are prepared by incorporating the sterilized active ingredient into a sterile vehicle which

30 contains the basic dispersion medium and the required other ingredients from those

enumerated above. In the case of sterile powders for the preparation of sterile injectable
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solutions, the preferred methods of preparation are vacuum drying and the freeze-drying
'technique which yield a powder of the active ingredient plus any additional desired
%ingredient from previously sterile-filtered solution thereof.
| When the active ingredient is suitably protected as described above, it may be
s orally administered, for example, with an inert diluent or with an assimilable edible

;carrier, or it may be enclosed in hard or soft shell gelatin capsules, or it may be
‘compressed into tablets, or it may be incorporated directly with the food of the diet. For
;oral therapeutic administration, the active ingredient may be incorporated with
excipients and used in the form of ingestible tablets, buccal tablets, troches, capsules,

10 elixirs, suspensions, syrups, wafers, and the like. The amount of active ingredient in such
‘therapeutically useful compositions in such that a suitable dosage will be obtained.

The tablets, troches, pills, capsules and the like may aiso contain the following: a
binder such as gum tragacanth, acacia, corn starch or gelatin; excipients such as
dicalcium phosphate; a disintegrating agent such as corn starch, potato starch, alginic

15 acid and the like; a lubricant such as magnesium stearate; and a sweetening agent such as
sucrose, lactose or saccharin may be added or a flavouring agent such as peppermint, oil
.of wintergreen, or cherry flavouring. When the dosage unit form is a capsule, it may
;contain, in addition to materials of the above type, a liquid carrier.
Various other materials may be present as coatings or to otherwise modify the
20 physical form of the dosage unit. For instance, tablets, pills, or capsules may be coated
~with shellac, sugar or both. A syrup or elixir may contain the active ingredient, sucrose
asa sweetening agent, methyl and propylparabens as preservatives, a dye and flavouring
;such as cherry or orange flavour. Of course, any material used in preparing any dosage
runit form should be pharmaceutically pure and substantially non-toxic in the amounts
25 employed. In addition, the active ingredient may be incorporated into sustained-release

i preparations and formulations.

| As used herein "pharmaceutically acceptable carrier and/or diluent" includes any
"and all solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic
and absorption delaying agents and the like. The use of such media and agents for
30 pharmaceutical active substances is well known in the art. Except insofar as any

' conventional media or agent is incompatible with the active ingredient, use thereof in the
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impaired.
The principal active ingredients are compounded for convenient and effective
15 administration in effective amounts with a suitable pharmaceutically acceptable carrier
.in dosage unit form. In the case of compositions containing supplementary active
-ingredients, the dosages are determined by reference to the usual dose and manner of
.administration of the said ingredients.
In a further aspect there is provided the active ingredient of the invention as
20 hereinbefore defined for use in the treatment of disease either alone or in combination
with art recognized compounds known to be suitable for treating the particular
'indication. Consequently there is provided the use of an active ingredient of the _
,invention for the manufacture of a medicament for the treatment of disease associated
. with NFxB induction or repression.
25 Moreover, there is provided a method for treating a condition associated with
; NF«B induction or repression, comprising administering to a subject a therapeutically
effective amount of a compound or compounds identifiable using an assay method as
described above.
The invention is further described, for the purpose of illustration only, in the

30 - following examples.
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10 32 out of 68 positive clones obtained encode the [kB-like C-terminus of NF-xB1
p105 (Fig. 2a). Co-immunoprecipitation of p105 with TPL-2, synthesized together by
cellfree translation, confirms that the two proteins interact at high stoichiometry (Fig.
Ib). TPL-2 and p105 are synthesized together, and labeled with [355]-Met (Amersham-
Pharmacia Biotech), by cell-free translation using the Promega TNT coupled rabbit

15 reticulocyte system. Translated proteins are diluted in lysis buffer A (Salmeron, A., et al.
1(1996) EMBO J. 15: 817-826) plus 0.1 mg/ml BSA and immunoprecipitated as
:described in the above-cited reference. Isolated proteins are resolved by SDS-PAGE and
1revealed by fluorography.

In experiments in which p105 is translated in excess of TPL-2, the stoichiometry

20 of the TPL-2/p105 complex, isolated with anti-TPL-2 antibody, is estimated to be
-approximately 1:1. A kinase inactive mutant of TPL-2 associates with p105 at a similar
4 stoichiometry.

i
) To confirm the TPL-2/p105 interaction in vivo, the endogenous proteins are
'immunoprecipitated from HeLa cells. Immunoprecipitation and western blotting of

25 | ‘endogenous proteins from cell Lysates of confluent HelLa cells (90 mm dishes; Gibco-
{BRL), are carried out as described (Kabouridis, et al., (1997) EMBO J. 16:4983-4998),

, following extraction in buffer A and centrifugation at 100,000 g for 15 min. The anti-
TPL-2 antibody, TSP3, has already been described (Salmeron, A., ef al. (1996) EMBO J.
| 15: 817-826). Antibodies to NF-kB1(N) (Biomol Research labs), Rel-A (Santa Cruz)

30 - and c-Rel (Santa Cruz) are obtained from the indicated commercial suppliers. The anti-
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immunofluorescence of myc-p105/myc-pS0, whereas anti-myc antiserum (Santa Cruz) is
used for immunoblotting. The anti-HA MAD, 12CAS5, is used for immunofluorescent
étaining of HA-p50.

5 Western blotting clearly demonstrates specific co-immunoprecipitation of p105
with TPL-2 (Fig. 3a). p50, Rel-A and c-Rel also specifically co-immunoprecipitated
with TPL-2. However, in vitro experiments failed to detect any direct association
between TPL-2 and pS0 (generated from the p48 mutant; Fig. 2b, lane 14), Rel-A or c-
Rel. Thus, the p105 associated with TPL-2 in vivo is probably complexed with Rel

10 subunits via the N-terminal Rel Homology Domain (RHD) of p105 (Ghosh, et al,,
(1998) Annu. Rev. Immunol. 16:225-260). .

The stoichiometry of interaction of TPL-2 with p105 in vivo is investigated by
immunodepletion of HeLa cell Lysates with anti-NFxB1(N) antiserum. Western blotting
of anti-TPL-2 immunoprecipitates demonstrates that virtually all detectable TPL-2 is

15 removed in NF-xB1-depleted cell Lysates (Fig. 3b, bottom panel). Immunodepletion of
TPL-2 removes approximately 50% of total cellular p105. Thus, in HeLa cells,
essentially all TPL-2 is complexed with a large fraction of total p105, consistent with in

vitro data indicating a high stoichiometry interaction (Fig. 1, b and c).

20 Example 2
Analysis of TPL-2 and p105S mutants

A Deletion Mutants
TPL-2 deletion constructs are subcloned into the pcDNA3 expression vector

25 (Invitrogen). Addition of an N-terminal myc epitope-tag to TPL-2 cDNA, generation of
TPL-2 deletion mutants (Fig. la) and the TPL-2(A270) kinase-inactive mutant
(untagged) are performed using PCR with the appropriate oligonucleotides and verified
by DNA sequencing. Full length TPL-2 is used without a myc-epitope tag unless
otherwise indicated in the figure legend. Myc-p105 deletion mutants and HA-p50,

30 subcloned into either the pcDNA1 (Invitrogen) or pEF-BOS expression vectors, have

been described previously (Watanabe, et al., (1997) EMBO J. 16:3609-3620; Fan, et al.,
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(1991) Nature 354:395-398) with the exception of myc-NA-p105 which is generated by
PCR and subcloned into pcDNAZ3. In the experiments shown in Figure 1, untagged p105
¢DNA, subcloned in the pRe-CMYV expression vector (Invitrogen), is used for translation
of p105 (Blank, et al,, (1991) EMBO J. 10:4159-4167).

' Immunoprecipitation experiments performed as described in Example 1 with
deletion mutants of TPL-2 and p105 reveal that the two proteins interact through their C-
termini (Figs. 1 and 2). Of particular interest, an oncogenic mutant of TPL-2, TPL-2AC
(Salmeron, A., etal (1996) EMBO J. 15: 817-826), which lacks the C-terminus, does
not efficiently co-immunoprecipitate with p105 (Fig. Ib, lanes 5 and 6). In addition, a
GALA4 fusion of just the C-terminal 92 amino acids of TPL-2 interacts with the p105 C-
terminus (residues 459 to 969) in a yeast two-hybrid assay. In vitro, TPL-2 appears to
interact with two regions in the C-terminus of p1035 (Fig. 2b, right panel), one in the last
89 amino acids and the other between residues 545 and 777. The isolated p105 C-

terminus is sufficient to form a stable complex with TPL-2 (Fig. 2¢).

B. Dominant negative TPL-2

| It is important to establish that the effects of TPL-2 expression on p105
proteolysis (see below) reflect its normal physiological function. To this end, kinase-
inactive TPL-2(A270) is tested for its ability to block agonist-induced p105 degradation.
1 x 10" Jurkat T cells are co-transfected, by electroporation, with TPL-2(A270) cDNA
subcloned in the PMT2 vector (5pg), together with the selection vector, J6-Hygro
(0.5pg). Control cells are co-transfected with PMT2 controi vector and J6Hygro. .
Transfected cells are cloned by limiting dilution and selected for hygromycin resistance
kO.Smg/ml). Expression of TPL-2(A270) in clones generated is determined by western
blotting. Pulse-chase metabolic labeling of Jurkat clones is carried out as for 3T3 cells,
using 8 x 10° cells per point.

| In Jurkat T cells stably expressing control empty vector or in untransfected
parental cells, TNF-a stimulates p105 degradation (Fig. 7a), consistent with an earlier
study (Mellits, et al., (1993) Nuc. Acid. Res. 21, 5059-5066). However, TNF-a
stimulation of Jurkat T cells which are transfected to express TPL-2(A270) has little

effect on p105 turnover (Fig. 7a). Thus TPL-2 activity is required for TNF-a to induce
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To investigate whether TPL-2 activates NF-kB via p105, transiently transfected
15 TPL-2 is initially tested for its ability to activate an NF-«B reporter gene. For NF-xB
reporter gene assays, Jurkat T cells are co-transfected (Kabouridis, et al., (1997) EMBO
J. 16:4983-4998) with 2,ug of a plasmid containing five tandem repeats of a consensus
NF-kB enhancer element upstream of a luciferase gene (Invitrogen) together with the
indicated amounts of the appropriate expression vectors. TPL-2 and NIK cDNAs are all
20 §ubcloned in the pcDNA3 vector (Salmeron et al., (1996); Malintn, et al., (1997) Nature
385:540-544). The amount of transfected DNA is kept constant by supplementation with

empty pcDNA3 vector. Luciferase experiments (Kabouridis, ef al., (1997) are performed

at least three times yielding similar results.
Expression of TPL-2 activates the reporter gene over 140-fold (Fig; 3c), a similar
25 level to that induced by NIK, a related MAP 3K enzyme which activates NF-«B by
§timulating the degradation of IxB-a (Malinin, ef al., (1997); May, M.J. & Ghosh, S.
(1998) Immunol. Today 19, 80-88. A kinase inactive point mutant, TPL-2(A270), has no
effect on NF-kB induction. Expression of TPL-2AC, which does not form a stable
complex with p105 either in vitro (Fig. Ib) or in vivo, results in only very modest

30 activation (12-fold) of the NF-xB reporter (Fig. 3¢). To confirm that TPL-2 must be
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‘(B) Nuclear translocation of NFxB
10 If TPL-2 expression does indeed activate p105, nuclear translocation of NF-kB1
~should result. To investigate this, an immunofluorescence assay is used in 3T3
fibroblasts, in which distinction between cytoplasm and nucleus is facile. Briefly, NIH-
3T3 cells are transiently transfected with the indicated vectors and cultured on cover-
slips for 24h. Cells are then fixed, permeabilised and stained with the indicated
15 antibodies and appropriate fluorescently-labelled second stage antibodies, as described
previously (Huby, et al., (1997) J. Cell. Biol. 137, 1639-1649). A Leica TCS NT
confocal microscope is used to visualize single optical sections of stained transfected
cells.
In cells transfected with myc-p105 on its own or together with kinase-inactive
20 WTPL-2(A27O), anti-myc staining is restricted to the cytoplasm (Fig. 4a, upper panels),
-consistent with the function of p105 as an IxB. Co-expression with TPL-2, however,

induces an essentially quantitative shift of anti-myc staining to the nucleus (Fig. 4a,
lower panels). Cell fractionation and western blotting confirm that the nuclear NF-xB
-signal in cells transfected with TPL-2 is myc-p50 rather than myc-p105, which is
25 -restricted to the cytoplasm (Fig. 4b). These data suggest that TPL-2 expression induces
" nuclear translocation of myc-p50 as a consequence either of increased processing of co-
( transfected myc-p105 to myc-p50, or of its degradation to release associated myc-p50.
| To determine whether TPL-2 must induce p105 proteolytic processing to

, promote p50 nuclear translocation, 3T3 cells are transfected with a vector encoding myc-

30 plOSAGRR, which cannot be processed to myc-p50, together with HA-p50 on a separate
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plasmid. HA-p50 localizes in the nucleus when co-expressed with TPL-2(A270) (Fig. 5,
éop panels) or empty vector. Myc-p105AGRR retains HA-p50 in the cytoplasm of cells
¢o-transfected with TPL-2(A270) (Fig 5, middle panels). However, co-expression of
TPL-2 with myc-pl05AGRR induces an essentially quantitative shift of HA-p50 staining
5 to the nucleus (Fig. 5, lower panels). Thus, TPL-2 activation of p50 nuclear translocation
does not require stimulation of p105 processing to p50. These data support the position
that TPL-2 induces degradation of p105 to release associated p50, or other associated

Rel subunits, to translocate into the nucleus and thereby generate active NF-«B.

10 (C)  Biological Activity of NFxB
An electrophoretic mobility shift assay (EMSA) is carried out as described

(Alkalay, I, et al., (1995) Mol. Cell. Biol. 15, 1294-1301), using a radiolabelled double-
stranded oligonucleotide (Promega), corresponding to the NF-«kB binding site in the
mouse Igk enhancer (Lenardo, M.J. & Baltimore, D., (1989) Cell 58, 227-229), to

15 confirm that nuclear myc-p50 produced from myc-p105 in cells co-expressing TPL-2 is
biologically active.

Expression of TPL-2 results in a clear increase in two kB-binding complexes

(Fig. 4c, lane 2), consistent with TPL-2 activation of an NF-kB reporter gene in Jurkat T
cells (Fig. 3¢). Myc-p10S5 expression alone modestly increases binding activity of the

20 lower kB complex (Fig. 4c¢, lane 3). However, co-expression of myc-p105 with TPL-2
results in a synergistic increase in binding activity of the lower kB complex (Fig. 4c,
iane 4), Kinase-inactive TPL-2(A270) has no effect on kB binding activity (Fig. 4c, lane
5). A processing deficient mutant of p1035, myc-pl0SAGRR (Watanabe, et al., (1997)
EMBO J. 16:3609-3620), also fails to generate kB binding activity in the presence or

25 absence of co-expressed TPL-2 (Fig. 4c¢, lane 6 and 7).
I Anti-myc MAD strongly reacts with the induced lower kB complex in TPL-2
1plus myc-pl05 co-transfected cells, causing a supershift (Fig. 4c, lane 8). This confirms
the presence of processed myc-p50 in this complex. The induced lower complex does
not react with antibodies to Rel-A (Fig. 4c, lane 9) or c-Rel. Thus, co-expression of TPL-

30 2 with myc-p105 stimulates production of active NF-kB complexes, primarily
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Supershift analyses of nuclear extracts from cells transfected with TPL-2 alone (Fig. 4c,

lane 2) reveals that the major induced endogenous NF-kB complex is composed of

p50/Rel-A dimers (Fig. 4c, lane 9).

(D)  Biological effect of TPL-2 on p105

Pulse-chase metabolic labeling is performed to determine whether TPL-2
regulates the proteolysis of myc-p105 in 3T3 fibroblasts. For pulse-chase metabolic
labeling, NIH-3T3 fibroblasts are transiently transfected using Lipofect AMINE (Gibco-

10 BRL) (Huby, et al,, (1997) J. Cell. Biol. 137, 1639-1649). Preparation of cytoplasmic
and nuclear fractions is performed as described (Watanabe, et al., (1997)

EMBO J. 16, 3609-3620). For pulse-chase metabolic labeling, 2.7 x 105 3T3
cells per 60 mm dish (Nunc) are transfected with the indicated expression vectors. After
24h, cells are washed and cultured in Met/Cys-free medium for th. Cells are then labeled

15 with 145 MBq of [35S]-Met/[35S]-Cys (Pro-Mix, Amersham-Pharmacia Biotech) per
;dish for 30 min and after washing, chased in complete medium for the indicated times.
Cells are lysed in Buffer A (Salmeron ef al.) supplemented with 0.1% SDS and 0.5%
deoxycholate (RIPA buffer) and immunoprecipitated proteins are revealed by
fluorography. MG132 proteasome inhibitor (Biomol Research labs) is added at 20'1M

20 during the last 15min of the Met/Cys starvation period and is maintzin throughout the
chase. Labeled bands are quantified by laser densitometry using a Molecular Dynamics
-Personal Densitometer. All pulse-chase experiments are performed on at least two
occasions with similar results.

Co-expression with TPL-2 decreases the half-life of myc-p105 from

25 approximately 5.5 to 1.8 h (Fig. 5 a and b). Comparison of the rate of decrease of myc-
p105 with that of myc-p50 production suggests that the majority of myc-p105 is simply
.degraded, rather than being converted to myc-p50 (Fig. 6a), as previously suggested
(Lin, et al., (1998) Cell 92, 819-828). However, TPL-2 co-expression does not alter the
overall rate of production of myc-p50, which is predominantly generated post-

30 translationally from myc-p105 in these cells (Fig. 6a), rather than by the recently

described co-translational mechanism (Lin et al.,, 1998). Since myc-p50 is generated at a
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similar rate in TPL-2 cotransfected cells as in control cells, but from progressively
"decreasing amounts of myc-p105 (Fig. 6¢), this suggests that TPL-2 dramatically
increases the efficiency of myc-p105 processing. TPL-2 co-expression promotes the
.degradation of myc-pl0SAGRR (Fig. 6d), similarly to wild type pi05 (Fig. 6b). Kinase-
5 inactive TPL-2(A270), however, have no detectable effect on either degradation (Fig.

6¢) or processing of co-expressed myc-p105.

The effect of the peptide aldehyde MG132, a potent inhibitor of the proteasome,
is determined to investigate whether myc-p105 proteolysis induced by TPL-2 is
mediated by the proteasome. MG132 treatment blocks increased turnover of myc-p105

10 (Fig. 6f) and completely prevents production of myc-p50 in TPL-2 co-expressing cells.
In conclusion, the pulse-chase metabolic labeling experiments indicate that the
predominant effect of TPL-2 expression is to increase the rate of myc-p105 degradation
by the proteasome. However, at the same time, the overall rate of production of myc-p50
from myc-p105 by the proteasome is not altered.

15 To determine the effect of TPL-2 expression on steady state levels of myc-
p105/myc-p50, 3T3 cells are transiently co-transfected with the indicated vectors and
lysed in RIPA buffer after 24h. Western blots of cell Lysates are then probed with anti-
myc antiserum. Bands are quantified by laser densitometry. Western blotting of lysates
from the transiently-transfected 3T3 cells demonstrates that the steady-state ratio of

20 myc-p5S0/myc-pl035 is increased significantly by TPL-2 co-expression compared to
control (Fig. 6g).

Thus, in TPL-2 transfected cells, myc-p50 is expressed in large molar excess
over myc-pl05 (myc-p50/myc-p105 mean = 10.3 +/- SE1.3; n=2), whereas in control
cells myc-p105 and myc-p50 are almost equimolar (myc-p50/myc-p105 mean = 0.93 +/-

25 SEO0.07; n=2). Myc-p50 translocates into the nucleus of TPL-2 co-transfected cells,

therefore, as there is insufficient myc-p105 to retain it in the cytoplasm.
NIK phosphorylates and activates two related kinases, termed IKK-a (IKK-1)
and IKK-a (IKK-2) which, in turn, phosphorylate regulatory serines in the N-terminus

of IkB-a. This triggers IxB-a ubiquitination and degradation by the proteasome. To

30 investigate whether phosphorylation causes the mobility shift in myc-p105 co-expressed



U& ()-2f 10% U& ()- gv9aBYNC 104Sy10% h& ()-!10% ~& () - ‘le%

h& ()-!PFt!10%&' ()-FFt!10% h& ()-F%0% h& () - ZVWABYNC 104S 1 A% 203%

& ()-FI#"10%ChCh& ()-9!10% h& ()-10% h& ()- 10% h& ()- 10% (9) EYNC
1043S) 10%ohotr1§d91' "10% h& ()-"$'110% . & ()-" 10% h& ()-!: 10%TARPY85E 10%
h&' ()-$| (6aBYNC 104Y, 510% h& ()-01! 10%8& ()-1!10% h& ()-,, @10%

h& ()-11,, @10983& ()-13+ 10% h& ()-.bC 104S10%G&' () - Y10%E& ()- 10 h 10 h

10 1.7 WP SRR Gl O R A et

104&!' s! 1@%&81 T)is - pATED 0B %6Brij-96, 0.1 mM EGTA, 1 mM DTT 0.1 mg/ml BSA. Calf
10900 () - s! 10%G&" () - SM 10%G& () - ! nt 10%e& () - o }aBbC 1047 10%G& () 1
109638 () imtestinglpkospl aasg(ChP RowhriggqryMagnhernpisgddsd toyth mmgp yte pam@les

il G U P O, -
5 ST i SR s g i R 550

104! 3 10%%%&@& fatsdt @Y&m {9 westérn Pdddtand) bl?ed @ th-NF- tBR%& O-y)@
109& () - (xnbC 104! $100 )-3 10 10 10Y: 10% ()-8'!10%& () -

6109%&' ()-a@e:b&%& ) -\ | dEan 104I s10% & () - 10% &' ()
0 ! | 0 0 0 !
Tom & e %ﬂ mileon oo PADY e Eradhiog IR 2givity (Fig. 6
10% &' I
L or00g o) AR SR b onosifialibn & similay pecessary forbis effect. Myc-pl03

10 co-expressed with TPL-2 is consistently found to migrate more slowly in SDS-PAGE

(F ig. 6a). This TPL-2-induced mobility shift is due to myc-p105 phosphorylation, as
revealed by sensitivity to in vitro treatment with phosphatases (Fig. 7b). In contrast,
kinase-inactive TPL-2(A270) does not induce a mobility shift in co-expressed myc-p105
(Fig. 7b). Thus, TPL-2 stimulation of myc-p105 proteolysis correlates with its induced

15 phosphorylation. By analogy with IxB-a, it is likely that TPL-2-induced p105
phosphorylation promotes its ubiquitination and thereby stimulates p105 proteolysis by
the proteasome.

TPL-2, therefore, is a component of a novel signaling pathway which activates

NF-xB by stimulating proteasome-mediated proteolysis of the NF-xB inhibitory protein,

20 pl0S. TPL-2 increases the degradation of p105 whilst maintaining the overall rate of p50
production (Fig 6a). Thus, associated Rel subunits either move into the nucleus on their
own (probably as dimers) or complexed with p50 product. Since TPL-2 specifically co-
immunoprecipitates with p50, Rel-A and c-Rel (Fig. 3a), it may regulate proteolysis of
all the major p105 complexes present in cells (Rice, er al., (1992) Cell 71, 243-253;

25 Mercurio, et al., (1993) Genes. Devel. 7, 705-718) Interestingly, TPL-2 is the most

¢losely homologous kinase to NIK (Malinin, 1997), which regulates the inducible

degradation of IkB-c.. Therefore, two signaling pathways leading to NF-kB activation

are regulated by related MAP 3K-family enzymes.
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‘TPL-2, which requires deletion of its C-terminus (Ceci, et al., (1997) Gene. Devel. 11,
-688700). Thus, C-terminal deletion both increases the expression of TPL-2 and releases
it from stoichiometric interaction with p105 (Fig. lb), which together may promote

s  phosphorylation of inappropriate target proteins. These may include MEK, which is
oncogenic when activated by mutation (Cowley, et al., (1994) Cell 77, 841-852), and is
‘strongly activated by TPL-2 (Salmeron, A, et al., (1996) EMBO J. 15, 817-826).

Example 4
10 Screening assays for identifying modulators of TPL-2/COT

(4)  TPL-2/COT kinase assay using COT protein immunoprecipitated from

transfected mammalian cells

15 Throughout the example, the following materials and methods are used unless

'otherwise stated.

Materials and Methods
Expression of COT polypeptide in mammalian cells
20 FLAG-tagged COT protein was expressed in 293 A cells by transfection.
Typically, 24 h before transfection, human 293 A cells (Quantum) were plated at 2 x 10°
'cells per 10 cm plate. A transfection mixture was prepared comprising 60 pl
Lipofectamine (Gibco) and 800 il Optimem (Gibco) in 15ml tube. In a separate tube, 8
_ug of DNA encoding a FLAG-tagged COT(30-397) gene in a pCDNA vector was added
25 to 800 ul Optimem. The contents of each tube were then mixed gently with a pipette,
"and allowed to incubate at room temperature for 25 min. Cells were washed once with
Optimem and incubated with the transfection mixture and 6.4 ml of Optimem and
allowed to incubate 5 h at 37 °C and 5% CO7. Cells were then incubated with 8 m]
DMEM +10% FBS +L-glutamine on day 1, DMEM + 5% FBS + L-glutamine on day 2

30 and harvested 48 h post-transfection.
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Immunoprecipitation of FLAG-tagged COT protein

Transfected 293 A cells expressing FLAG-COT (30-397) were lysed on ice for 15
min in lysis buffer (1% Triton X-100, 50 mM Tris-HCI pH 7.5, 150 mM NaCl, 1 mM

s EDTA, 1 mM EGTA, 20mM NaF, 10 mM Na,P,0,, 50 mM Na,;VO, plus Complete
protease inhibitors (Boehringer)) and lysates were centrifuged (14,000 rpm for 10 min at
4 °C) and supernatants were collected. Immunoprecipitations were performed using
FLAG Ab gel (Sigma) at 50 pg Ab per ml of lysate for 3 h at 4 °C with mixing. Gel
beads were washed at 4 °C twice with lysis buffer and then twice with wash buffer (50
10 mM Tris-HCl pH 7.5, 100 mM NaCl, 0.1 mM EGTA and | mM DTT). Gel beads were

then resuspended in wash buffer and aliquoted into tubes for various kinase reactions.

TPL-2/COT kinase assay and inhibitor screening

A TPL-2/COT kinase assay was used to screen various candidate TPL-2/COT kinase

15 inhibitors. The kinase assay was performed a follows. A TPL-2 kinase (i.e., FLAG-
COT (30-397)) bound on gel beads was incubated with 2 pg of a target polypeptide
substrate (i.e., GST IxkB-a (1-50) (Boston Biologicals) in kinase buffer (50 mM Tris-HCI
pH 7.5, 10 mM MgCl,, 1 mM EGTA, 2 mM DTT and 0.01% Brij 35) in the presence of
an appropriate radiolabel (30uM ATP and 5 pCi y-**P-ATP (Amersham)) for 10 min at

20 25 °C. Reactions were performed in the presence or absence of candidate compounds
for inhibitor activity that were prepared as 10 mM stock solutions in 100% DMSO. The
test compounds were added to the kinase reaction mixture immediately before addition
of y-*P-ATP. Reactions were stopped by the addition of 5 x SDS sample buffer, heating
at 100 °C for 3 min and supernatants were collected using centrifugation. The

25 ‘autophosphorylation of COT and phosphorylation of the target polypeptide, i.e., GST-
IxB-a were analyzed by gel electrophoresis (10% SDS-PAGE) followed by transfer to
nitrocellulose membranes and autoradiography. As a control to confirm equivalent
levels of FLAG-COT(30-397) and GST-1kB-c. proteins were used in the different kinase

reactions and also equivalent gel loading, immunoblots were performed with anti-FLAG

30 and anti-GST antibodies, respectively, on the same membranes used for
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autoradiography. Inhibition of COT kinase activity, either autophosphorylation activity

or phosphorylation of the target polypeptide GST- IxB-a was quantitated by scanning of
autoradiographs (Fig. 13). Compounds that altered the level of these activities were

further analyzed as described below.

TPL-2/COT kinase assay using baculovirus-expressed recombinant COT protein

As similarly described above, a TPL-2 polypeptide expressed in insect cells was
tested for kinase activity using a target polypeptide in the presence or absence of a
candidate modulator compound. In this assay, the TPL-2 kinase, i.e., COT (30-397)

10 was prepared from insect cells infected with a baculovirus expressing the COT kinase
using standard techniques. The TPL-2 kinase (100 ng at 5 pg/ml in 50 mM Tris-HCI pH
?.0) was incubated with a target polypeptide comprising a model p105 proteiﬁ (ie., 1 pg
of GST-P1054,.45; at 1.4 mg/mi in PBS) in the presence or absence of a test compound
and in the presence of a radiolabel ([*’P]-y-ATP 3x stock: 60 uM cold ATP with 50

15 HCi/ml [**P]-y-ATP) in kinase assay buffer (50 mM Tris-HC! pH 7.5, 10 mM MgCl,, 1
mM EGTA, 2 mM DTT, 0.01% Brij 35, 5 mM B-phosphoglycerol). In addition, this
assay was performed in the absence of a target polypeptide (i.e., the model p105
polypeptide) to determine if any of the test compounds altered TPL-2
autophosphorylation activity.

20 The assay was performed in 96-well plates to allow for the efficient screening of
a large number of compounds. For example, typically 10 ul of kinase and substrate were
jincubated per well in the 96 well plate in the presence of 10 pl of compound, 10 ul of
[*’P]-y-ATP, and incubated at 25 °C for 30 min. The reaction was stopped with 100 ul of
5 mM ATP in 75 mM H,PO,. A transfer of 120 ul of each reaction mixture to a 96-well

25 phosphocellulose membrane filter plate was then conducted, incubated at 25 °C for 30
min, washed (6x with 100 ul of 75 mM H,PO, per well), and assayed (using 25 pl of

scintillation cocktail) for resultant kinase activity as a function of recovered labeled

protein measured in scintillation counter.
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containing potential ATP-competitive TPL-2 kinase inhibitors. The identified
compounds showed an effect on COT-mediated phosphorylation of the [xB-a. target

5 polypeptide as represented by GST-IkB-a.

TPL-2/COT kinase modulators
Compounds showing an effect on TPL-2 were initially screened for inhibition of

kinase activity at 100 uM concentration in duplicate. An example of TPL-2 kinase

10 inhibitor screening data for selected compounds is shown in Figure 13. To determine if
the compounds being tested were specific inhibitors of TPL-2 or general kinase
inhibitors, kinase inhibitors with known specificity were also tested in parallel. The
general kinase inhibitor, staurosporine, the MEK inhibitor PD98059, and the p38 MAP
kinase inhibitor SB 203580 showed little or no inhibitory activity on COT

15 autophosphorylation and phosphorylation of a COT target (i.e., IkB-at). In contrast, each
of the test compounds showed varying levels of specific inhibitory activity (see Fig. 13).
Active compounds that inhibited TPL-2 activity >50% at 100 uM, as compared to
control kinase reaction containing DMSO vehicle only (5% final concentration), were
retested at three concentrations, 100 uM, 10 uM and 1 uM, to determine IC50 values for

20 TPL-2 inhibition. TPL-2 inhibitors that were identified include N-(6-phenoxy-4-
quinolyl)-N-[4-(phenylsulfanyl)phenyl]amine] with IC50 = 50 uM, ethy! 5-o0x0-4-[4-
(phenylsulfanyl)anilino]-5,6,7,8-tetrahydro-3-quinolinecarboxylate with IC50 = 10 uM,
3-(4-pyridyl)-4,5-dihydro-2 H-benzo[glindazole methanesulfonate with IC50 = 100 uM
and sodium 2-chlorobenzo{/][1,9] phenanthroline-7-carboxylate with IC50 = 100 pM.

25  The chemical structure for each of these compounds is shown in Figs. 9-12.

IEquivalents

Those skilled in the art will recognize, or be able to ascertain using no more than

routine experimentation, many equivalents to the specific embodiments of the invention
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polypeptide or functional fragment thereof with a target component of TPL-2 modulation,
wherein said TPL-2 interacts with said target component at a reference level of
interaction, the method comprising:

(2) providing a test compound;

(b) contacting a TPL-2 polypeptide or functional fragment thereof, and a target
component of TPL-2 modulation with said test compound, in a reaction mixture
under sufficient conditions and for a sufficient time to permit interaction of said
TPL-2 polypeptide or fragment thereof with said target component; and

() detecting a change in the level of interaction between said TPL-2 or functional
fragment thereof and said target component compared to said reference level of
interaction.

2. The method according to claim 1, wherein said target component is selected from the

group consisting of; p105, IxB-a., 1kB-B, MEK-1, SEXK-1, and NFkB, or a functional
fragment thereof.
3. The method of claim 2 wherein measurement of said level of interaction is determined

by a method selected from the group consisting of: measuripg TPL-2 kinase activity,

measuring TPL-2 binding activity, measuring and TPL-2 signal trapsduction activity.

4, The method of claim 2 wherein measurement of said level of interaction is determined

by a method selected from the group consisting of: measuring the binding affinity of
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measuring TNF activity,

5. The method of claim 2, wherein said reaction mixture is a cell-free mixture.

6. The method of ¢laim 2, wherein said reaction mixture is a cell-based mixture.

7. The method according to claim 6, wherein the reaction mixture is a recombinant cell.
8. The method according to claim 7, wherein said recombinant cell comprises a

heterologous nucleic acid encoding a TPL-2 polypeptide or functional fragment thereof.

9. The method of claim 6 wherein measurement of said level of interaction is determined
by 2 method selected from the group consisting of; measuring TNF expression,
measuring apoptosis of cells, measuring cell proliferation, measuring an immune
response, and measuring an inflammatory response.

10. The method according to claim 1, wherein said test compound is selected from the group
consisting of; protein based, carbohydrate based, lipid based, nucleic acid based, natural

organic based, synthetically derived organic based, and antibedy based compounds.

11. The method according to claim 1, wherein said TPL-2 polypeptide or a functiona]
fragment thereof is selected from the group consisting of; wild-type TPL-2 or functional
fragment thereof, a purified TPL-2 polypeptide or functional fragment thereof, 2
recombinant TPL-2 polypeptide or functional fragment thereof, a dominant negative
TPL-2 mutant or functional fragment thereof, a polypeptide comprising an amino acid
sequence having at least the C-terminus of TPL-2 (residues 398-467 of SEQ ID NO:4), a

polypeptide comprising an amino acid sequence having at least 75% identity to SEQ ID
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NO:2, and a polypeptide comprising an amino acid having at least 75% identity to
sequence of SEQ ID NO:4.

12. The method according to claim §, wherein said target component is p105 or a functional
fragment thereof.

13, The method according to claim 1, wherein said target component is a polypeptide
selected from the group consisting of; a polypeptide comprising an amino acid sequence
having at least 75% identity to the C-terminus of p1035 (residues 459-969), a polypeptide
comprising an amino acid sequence having at least 75% identity to residues 435-830 of
p10S, a polypeptide comprising an amino acid sequence having at least 75% identity to

residues 545-777 of p105, p10S (435-880) and p105 (435-969).

14, A compound identified according to the method of any one of claims 1-13.
15. The compound of claim 14, wherein said compound is a polypeptide.
16. The compound of claim 15, wherein said compound is selected from the group consisting

of; wild-type TPL-2 or functional fragment thereof, a purified TPL-2 polypeptide or
functional fragment thereof, a recombinant TPL-2 polypeptide or functional fragment
thereof, a dominant negative TPL-2 mutant or functional fragment thereof, a polypeptide
cormprising an amino acid sequence having at least the C-terminus of TPL-2 (residues
398467 of SEQ ID NO:4), a polypeptide comprising an amino acid sequence having at
least 75% identity to SEQ ID NO:2, and a polypeptide comprising an amino acid having

at least 75% identity to sequence of SEQ ID NO:4.

17. The compound of claim 15, wherein said compound is a p105 molecule or functional

fragment thereof.
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polypeptide comprising an amino acid sequence having at least 75% identity to residues

545-777 of p105, p105 (435-880) and p105 (435-969).

19, A pharmaceutical composition comprising a therapeutically effective amount of a

compound according to any one of claims 14-18 and a pharmaceutically acceptable

carrier.

20. A method for modulating the interaction between TPL-2 and a target component of TPL-

2 modulation in a cell, comprising the steps of:

(a) providing a cell, wherein TPL-2 interacts with a target component of TPL-2

modulation; and

M) administering 1o said cell a compound capable of modulating the interaction
between TPL-2 and said target component in an amount effective to modulate the
interaction between TPL-2 and said target component.

21. The method according to claim 20, wherein said target component is selected from the

group consisting of; p105, IxB-a, IxB-B, MEK-1, SEK-1, and NFxB.

22. The method according to claim 21, wherein said compound capable of modulating the
mteraction between TPL-2 and said target component is selected from the group
consisting of; wild-type TPL-2 or functional fragment thereof, a purified TPL-2
polypeptide or functional fragment thereof, a recombinant TPL-2 polypeptide or

functional fragment thereof, a dominant negative TPL-2 mutant or functional fragment
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sequence having at least 75% identity to SEQ ID NO:2, and a polypeptide comprising an

amino acid having at least 75% identity to sequence of SEQ ID NO:4.

23. The method according to claim 21, wherein said compound capable of modulating the
interaction between TPL-2 and said target component is a polypeptide selected from the
group consisting of; a polypeptide comprising an amino acid sequence having at least
75% identity to the C-terminus of p103 (residues 459-969), a polypeptide comprising an
amino acid sequence having at least 75% identity to residues 435-880 of p105, a
polypeptide comprising an amino acid sequence having at least 75% identity to residues

545-777 of p105, p105 (435-880) and p105 (435-969).

24. The method according to claim 21, wherein said compound capable of modulating the
interaction between TPL-2 and said target component is 2 compound according to any

one of claims 14 to 19.

25. The method according to ¢laim 21, wherein said compound capable of modulating the
interaction between TPL-2 and said target component is selected from the group
consisting of; N-(6-phenoxy-4-quinolyl)-N-[4-(phenylsulfanyl)phenyl]amine], ethyl 5-
ox0-4-[4-(phenylsulfanyl)anilino]-5,6,7,8-tetrahydro-3-quinolinecarboxylate, and sodium
2-chlorobenzo [11[1,9] phenanthroline-7-carboxylate.

26. A method for treating or slowing the progression of a disease or disorder mediated by the
interaction between TPL-2 and a target component of TPL-2 modulation in 2 cell, the

method comprising;
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27. The method according to claim 26, wherein said target component is selected from the
group consisting of; p105, IxB-a, IxB-f, MEK-1, SEK-1, and NFkB, or a functional
fragment thereof.
28. The method according to claim 26, wherein said disease or disorder mediated by the
interaction between TPL-2 and said target component is an undesirable immune system

Tesponse.

29. The method according to claim 26, wherein said disease or disorder mediated by the
interaction between TPL-2 and said target component is selected from the group
consisting of; rheumatoid arthritis, multiple sclerosis (MS), inflammatory bowel disease
(IBD), insulin-dependent diabetes mellitus (IDDM), sepsis, psoriasis, misregulated TNF

expression, cancer, and graft rejection.

30. The method according to claim 27, wherein said compound capable of modulating the
interaction between TPL-2 and said target component is selected from the group
consisting of; wild-type TPL-2 or functional fragment thereof, a purified TPL-2
polypeptide or functional fragment thereof, a recombinant TPL-2 polypeptide or
functional fragment thereof, a dominant negative TPL-2 mutant or functjonal fragment
thereof, a polypeptide comprising an amino acid sequence having at Jeast the C-terminus

of TPL-2 (residues 398-467 of SEQ ID NO:4), a polypeptide comprising an amino acid
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interaction between TPL-2 and said target component is a compound according to any

one of claims 14 to 19.

33. The method according to claim 27, wherein said compound capable of modulating the
interaction between TPL-2 and said target component is selected from the group
consisting of; N-(6-phenoxy-4-quinolyl)-N-[4-(phenylsulfanyl)phenyl]amme], ethyl 5-
oxo_-4-[4-(phenylsulfa.nyl)anilino}-S,6.7,8-tetrahydro-3-quinolir_lecarboxylate, and sodium

2-chlorobenzo [1][1,9) phenanthroline-7-carboxylate.



