; e3epd\ 6TpdW O U1/ 98-~;; PCT/USII 1/188U.t METHOD FOR PREPARI NG A
PHYS| OLOG CALLY ACTI " ~TE I L-18 POLYPEPTIDE 5 BACKGROUND OF THE | NVENTI ON
The presevvi/ysuenti on relates to a process for produci ng acphysi/eisegi cal |y
active polypeptide nore particularly, to a process for producing active
human IL,-18. I1L-18, also known as interferon-y-isiducing factor, is a
recently discovered novel cytokine Active IL-18 contains 157 am no acid

resi dues. It hdﬂﬂﬁ@hﬁoﬁHRE@ABH?GEOPH&’SIQL@%@ALLN&@BI‘H@UPWUMi on of

i nteron=, ~-production by T cells tes enhancenent of the ki I I i ng
activity of NIL cells and pronoti on fferentiation of
cells i nt o0 Thl cells. In addition, hurran I L- 18 augnﬁm HW‘ ’mmm@&ctl on of

. GMCSF and dge gmﬁ%ﬁg@gy‘% %of | L-10. IL-18 to have
gr eat er interferon-y inducing capabl lities than I1,-12 amels®i gnal s t hrough

a different recé&htpescandvengomteiaidstespaceds &t n)rvdtlcm @pfa’siotog?&mlécmtivd i on

pat hway rtal n

physi cochePn %]%I’Ptla%ﬁm Qgggﬁggg:plgogé%?&tp e pu l’vegﬁ]‘gro ein is known

(U sbio, S., et IIaIls,,aIsb Q&ﬁyna]s mtbufamnmhmlgymc oG, 13492124ermlga@¢ovaed|ar ello C A,

et al. 1998 98. 63 shi ki - Kai sha
Hayashi bar & ‘§g‘f}?§h réeu %@H%éﬁj %?%mlﬂw E%I%&ﬁ %Saﬁi 2 pé%fﬁé‘“%% 192, 324,
whi ch gerr @csmiasi311dhmn@9n&1@9&6&6membﬁ y-phadetdn by AU and flenckP8H, di scl oses a
nouse protein which ﬁ i munnoconpet ent cell's,

| FN- g Tl
t he protei ﬁ‘hﬁ'é‘ieﬂ’ﬁqug#{e \élfmgs:ﬁ*&f”é)c?fmﬂgraﬁgglﬁﬁ’\?g&b"%‘é?qlg?lﬁ“t%%‘i’ fagtkeni cal
properties apd ﬁefi@gk’g%i BRY il &l lﬂ%a?l%qsiﬁ&?&ﬁﬁtﬁe %’A#h?cﬂ Hosed is a

protein haV| ng sequence. ragments t 71 bp)
encodi ng t A8F mebieeneases ﬁwbrqdd@ma@fﬂpi(btlérw Ipabfteﬁlsma’mtoma@@rm hods, and

hods f d 84 V\:h h
cor r esponadd 5eap s SRt e TN A58 Cegs g R s ey 167 s

human 1f ot mlﬁeamdisthmm@ﬁgmﬁsducharpmliwa\DNA encodi ng the prot ei n,
transformants, sses for e rln t he prot.ein nal . anti bodi es
agai nst the pr oﬁe%% ehe)l}ﬁ%l Otp%rsﬁq 155 Cflfall'&alpzs’cﬁﬂ g ““Cg)et hods for
det ecti ng piloperfigsaif @iepuriB&t @odinnekdvoadgUsifio 1S eatiTends, anahnolpgLysat i on of
mal i gnant naLs Vi r | seas c i al ect and

i nunune di %&%s@ég %I’I% 5 %a?ﬁgié%é) ﬁcﬁff“ OCWW&‘“@W@#F%E&Ef%ﬁpUbI i shed on
July 10, 1997 Heschieskessia Ha9Shbatarseibasi tapikoi@hkyugoy (MEspcishicary 1.9, | L- 18
precur n el | ol ypept i de or med by the
expr ess on g%"%g'ng ’Cl?rgciﬁeﬁ%onﬂ?@gg]u(ggg: %‘L@V‘eﬁﬁ'ﬁ ﬁ@ﬂ&yllzl @?g ose t o be
partially ﬁibl%%l(ﬁdn a'lhtihﬁlQiuIiﬁ(IB‘kAgemﬁlugﬁfduﬁh)aibp&um%cyﬂﬁﬁﬂ&ﬂtd@ﬁ thd v1' O
(11/98-4S; PCT/USI I I/18 11-t to bﬁ‘ sati sfactori I%e orateg into

phar maceut PP Uier I‘?baé:éel'ﬁﬁﬁaé ARt EAPFLEERSYrel IO ?’Tlf/”é‘ in | man

cells. It dinkdpanial biitlo aBidSEqueydeo ltilioescRE®] iblS prtdiyh4igduceds @gudegcur soz s

w th no bi ol ogi cal ctl .processed hy. intracell ul enzynmes to
be conveneld'o HEGeHR BIFQII&N%@EM"&““ t%‘w@oﬂ“ R@XlﬁlB‘Il%B‘ﬁfei"H@“%@ﬁéﬂ“I y

exi st 25 n hedads, z&ﬂhﬁﬁhddmfdlIaeteétﬁhgmne(ﬁmtamprecursor of 193 amino acids and no

bi ol ogi cal actiyity.. sor L-18 is Is r ef red

| L-18. One net h%@'%lflb %c?gg N%l@h FRrreieP ﬂﬁ’(r)ﬁpi (ﬁég%r] 3183 ngaﬁ"aught by
Hayashi barz, 399@, Biscl &683Qs%zmnmpﬁ)kblli:@fdﬂﬁﬁiﬁlb@ﬁiﬁ tm@eoﬁmwﬁb&z)&mg tipubl i shed on
Januazy 21, i

atent discloses au enzyne or a i n which
convez-ts %{mﬁP Em%%lpa ? POy f?‘i’ﬁ‘%”&&% ﬁ’\‘ié”qtfi_”){ t“ﬂ’PnP%lonaAE'H’?’ ng Ad0fod of
produci ng e bioksn, ﬂli,_budlomas fprcmm i Eicpti @GHEBAK, ha&hdd ighkbtebingayasBinbara’ s U. S.
Pat ent30NO ) an%’n?e%il'ddfssgfg neatmen%and Cr)%fé%r;ﬁ% OP glghéngnt%ﬁnggz\%gl 1sea£)el§| laclztgltla?d on
infectious diseases, and immune diseases.

Incyte Pharmaceuticals, Inc.'s, WO 97/24441, published on July 10, 1997, discloses

a 193 amino acid protein corresponding to IL-18 precursor and encoding DNA.
In human cells, polypeptides formed by the expression of genes may be processed

35 by intracellular enzymes to be partially digested and to receive sugar chains. Polypeptides

N
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Januazy 28, 1998. The patent discloses contacting precursor IL,-1 Swth
itzterleukin-1 (3 converting enzyne ("ICE"). The teachiigs of the patents
and ref eneacesssase i ncozporated by 15 reference. The rol e rafr/iGEi1s91 2

medi at or of apoptosis and inflammati on has been extensively stlzdie.d in

the liter awe%auéféctdlm ﬁ‘llzéﬁoﬂaﬁﬂ mf@mahﬁace uﬁ%ls%@ b@*’t}%‘é@@&cpk%f%%‘i&@é’séd of both
| zzterl eukin-1 and Interleukin-18 to active forns (Thoz-nberry, NA et al.

1992, Nat upigiladwgs inhggaycells. @Szl@ywnﬁﬁt wpstgytokingggeusuNhpp@Ice8E, 61 9- 623) .
20 SUlvIIt plle'cAtRe\.{mg% 1tﬂ-l_l§b1|omggararc’z[\f19\'almﬁelﬂﬁ &38Rk bif ﬂl\ﬁ%&tl 'uﬁpel% ﬁgé tg%§ net hods

for the in"vit~~o0 activation of precursor of human - (al so known as
Pro- | L- | 8) cauveiteddntogetiiowabippifidenzyne conpri sing, cont actl ng t he precursor

- human 14-18 wit 'Th@%e pé %ﬂhel&qlsﬁﬂgw&s 11?&\9&1%611501?:?1&3151}]1élfe@{}ec\(,\bﬁsﬁpﬁise 5. Mre

25 specifically, invention provides a net caspase 4
and caspasé93-anige awds aad pe bivlpsiel achyity. | The Sracurser lbavds dssigéerkd ioasSite to

pr oduce anpagg, ' Y% ]9[11300 tlécﬂ@inxf Q&Rfe ![19‘1'34981% ifs p%'cmsoﬂ%}&qwsog @Iﬁy spibalas

i m’runocorrpet ent ce I'~e resent i nvention fuz~t rovi des net hods for
the rJZ vrVe.advP.04a mdmh@puvp@&aﬁcsﬂ? 08)1197hhmb115111d01181mwwp2h, $998¢g The

CO- express F{/{&ltEiEQIOWS gltl gﬁ mwoP QR%%II@\Q’I‘HEW@JHIVQ% eﬁi‘; gg?@f %ﬁ 89 N%tﬁle IL-

speci fi cal e present I nvention provid e m vi vo
activatGonl®f IL,-18 using protease.se such as, caspase 4, also known as

| CE~L, 11, CaSpa%Ofﬁel 19&!?(91 ch" Po%c1ﬁl§aclt$;§ﬂhlé “imitggl%c o qﬂa{t%lgf))?ped fic

pr ot ease whi ch ‘act on a curso? 0 0 convez-t it
into an acffayﬁelllbmhypleﬁoﬂ’atdret Nd}éﬁ%é@uw@@h k&iNsporgs trdER:@ﬂ%ﬁQS, publigi@edotl / 98-t ; ;

PCT/ Li SI 11/ 188U, OF. THE A NGS FIG 1
Chows. he MRS 25c 1< UBRICU 1SRy AU o 01 L (¢ PPN 1) o

2 shows tha)memhgm&yﬁne('dCE'eq[reﬂceeclﬁrg@oﬂthngatémb ind refeghées AtenmadorgokatdBoy( SEQ 117
NO: 2) g—l 3 shows the am no acid sequence of active human TL-18 (SEQ
117 Nd 3)le EE™ 4 shows the anino acid sequence of the. 6-his tagged

| ~, T-term nal | y The wicaftl€H acaspdiser df BpGHEQidDdNXldmatibh Eas Heeis bmunsivé] he nucl ei c

aci d sequenc &n .. N aci gﬁ quence of the. t agged
N-tel-1ni n%ﬁﬁ ‘fﬁG%étﬁ‘g‘é‘ ?5%%%%@“%‘"(* %Eﬂﬁalwg)ssf plfﬂ“?fsé’%gﬁls hows the anmino
aci d seque[m:@leolfmuhad Birtdrleakiha§ geattie femniTaldbyrry, N eeile doLarpasesb, (SEQ I D
NO: 6) . Gz) h t I ﬂ e encodin the amno acid
sequence f 6%?172 g%vs)g"’t adaféﬁﬁﬁ\@? saﬁsgf}JJ@l} ncated caspase 5 (SEQ )D NO; 7).
FIG 80s a schematic diagramof a bicistronic expression cassette
cont ai ned Wit hi wm _qtfa-; Bi Casp 4 for co-expressing of Pro-IL-18
and tr unca%&&é‘g@% e ' 5%\ Y. FIG 9 shows a sequence of
Pro- 1 L- 18/ Caspa%ke gre@xpinessibopocidssedthels fortthd m vkl tviSEQr JRuNdi &) . FI G 10
shows the nnot g seguence _of_ P, 18/ Ca ase 4 expressi on, casset te.
Nunber | ng ROPRIEEBAERS B Piie PRelr 1 SH T CHI A b S BB OPato8 FI G 1 |
shows Pro- ik pre]:&/s@aﬁiﬂﬁﬁﬁ 43 ikl H@hdt@ﬁtngh@melﬁxch&s easHehe antdspasels . aglbam of
6i ci Stifp ni ¢ spect 18a S, t?lle 81%5931 m%g%llog ]JIC o%pdtesa zli ng'ﬁleM}’ wh lCh caspase 4 and caspase 5 act
on a precursor of IL-18 to cleave a specific site to produce an active polypeptide that
induces IFN-y production in immunocompetent cells.
The present invention further provides methods [or the i vivo activation of
precursor of human IL-18 comprising co-expressing the protein with an activating protease.
30 More specifically, the present invention provides methods for the m vivo activation of IL-18

using proteasese such as, caspase 4, also known as ICER g I, caspase 5, also known as
ICER g1 11, and ubiquitin-specific protease, which act on a precursor of the IL-18

polypeptide to convert it into an active polypeptide that induces IFN-y production.

[ge)



pPET28- Pro-1L18/truncated caspase-5 for co-expression of Pro-11,8 and
Caspase-5 i1li E coli FIG 13 shows a sequence of Pro-IL-18/ Caspase 5
expressi onooussid8ste tvithin pET28 (SEQ ~ NO:9). 25 FIG 14CIHing/1880e.
annot at ed sequence di aglatn of Pro-1L-18/truncated caspase-5 expression

ro- L 16 ngtt PRRCEARHOR & el R R PRG MR INGS C00nas 10t he

posi tioni ng wit H®. T HewpEE2Bdosettsequeide@f hilman mhaws:r Br-08 (JEQ IDBACH ) spase 5

i nduction. FIG sho~.vs the ami,no acid sequ of ,Ub-11-18 | D NO:
10y 30 R @ 17 Mfcuorhlaipe o sondes s SERedbougin ha b ac o
sequence ofNdd).1L-18 (SEQ ID NO 11 ). FIG 18 shows the nucleic acid

- sequencg of Ub-11-18/C. "hp-1.expression cassette wthj 128 vector

(SEQ I D’NO. | 2) FEF @ sheys E‘%&W&“"t lé]SS%WB‘E%?&&“?E?&‘E}@%%&E&Q‘ﬁ(]-;é/ LIbp- 1
v~~i i hin the pEF28. ¥#86tethe adfmoNefibefieng «aterceisipoags N-erhiellppsgicitedn W t hin
pET28. FIG 20 shows Ub-1L-18 expression and processing by Ubp-1. 3 ~'~'0
01/ 9S~~s P€¢W8§6ﬂ5ﬁ9§98f24ﬁlG. 21 shows IL-18 activity assay using HG 1

(human nyel omongggtd GoGetile nhiklBie heil 8dquncd Bitollig MRMnIQY actddlgyeniyy @dad-i on
(I'L-1 S expressed_in varéous w%ys as in i%ﬁ%ﬁg)' FIG 22 shows IL-18
activiy asdEyagsed Ngemtinabitageatiiraspa Q Attor I FN-y production

(1L, -1 8pexpr essaqGi Mishgak HRURIMNAYE sBguchadbifartell) tagSedDETMhnER MERS&R PTI ON OF
THE | NVENTI ON Casgase 4 and ~ are nmenbers of a famly of cysteine proteases
that incl udePrrdPEQURING ) (3 converting enzyme (1 CE), which preferentially

cl eave substr at @3G oML BieRdcldic REOERRAER e BfdotiMAtieQmiiD4cid seGRARY foSiie® t he
ami no acid sequences XEYD, wherein ~ is_1Q selected fi~oma group of amino

aci ds consitéttggd Yrtenyinglly tyncaged cpspagg 5 SEQIP MO)-E is glutamic acid; Yis
sel ected fi~om a@rouR s&fenA KxAG 008 bRASIS bpRGsiOf cdshettk corfhinell, wifhin P or E
and Dis asEartlc acid (Mund 9 Biol, Chemstry,

ay, NA, et al., | , J. , _
27Q 15570,FET88PRIL-THCash hler C%@W}'esgtlg ol Pro{llg g andjtrungyteq casgased it 4 1§9/7.27 2,
9677-82; Thor nbef@yo siwha s%}ue@'e of 3997 18/CaBla0¢ 4 NQBHS basYerd (AminpfI0F-1 | ).

The substrate recognition caspase-5 is thought to be 15 essentially the
same for | (BEQAANEASpase-4 and distinct fromother nmenbers of the caspase
(Talanian, R V. ret @) shod 984 annbrardd s@uendet@ ML SHI L I8/ @dsBase A& L Bn cdNQLet | Dewy.
N.A et al. 1997 J. Biol. Chemstry 272, 17907-11), Caspase 4 is disclosed
in EP-B-0 PNumbgnug copgyiendelo theipgsifipiswitiys dyg pEA289 welos 552 536 and U. S.

5, 760, h§0. Ubi quii titshsPEBIOITLO sREO888 Ruds. @ fam |y of ATP-independent
enynmes that czn 20 precisely cleave the evolutionarily conserved 76 am no
acid ubi quitin péptiZdea Pehsmatindamamef hicistidnioexppseipesasistte ptainpdevithiifsed t o
it. These pEebLASSST15M8RIfdCAphY. ChraAVE&pINGPERLS S Pandshels yeenfhe
carboxyl -termnal amno acid residue of a ubiquitin protein and the a,am no
group of any nonJ@B} guivsiasepienteeit Rrald- IMTRISE Bictpietsion crssetfeoyidypET28
Ubiquitin-§g§§hﬁggk%roteases from Saccharonyces cerevisiae, Uepl, Ubp-2
and L'bE-S, for exanple, are. 25 known and can be reconbi nantly expressed
to cataPyze deuBilGuidshpus the anogiedspagacedingtant af Ryedldbitgugatadsasbpssi on
proteins bl hedsin\hiteaRbhilinkheoMlatory QqbBRE R ddhn@lalation 394198 21 Of -
Chem 267: 23364-23375;, Baker,” RT et al., 1994 J. Biol. Chem 269:

2538] - 25386y ncaieagpEct ¥ epheying porspuHat bRk opiag BithgitheepET28a vector

ubi qui tili-specipidCl sLOLERSEE-18)dPhsss fn@fictiohe preci se removal of ubiquitin
fromany peptide with the exception of those that start with proline. 30

Ubi qui ti n- speci fil@. orbpwuabe anperridoemsencs gebbds-18 (2F2 H3 Nbd®e Unp and its
human B@mol ogue fiG. 17 shows the nucleic acid sequence encoding the amino acid sequence of Ub-
IL-18 (SEQ ID NO:11).
FIG. 18 shows the nucleic acid sequence of Ub-IL-18/Ubp-1 expression cassette
within the pET28 vector (SEQ ID NO:12)
FIG. 19 shows the annotated sequence of Ub-IL-18/Ubp-1 within the pET28 vector.
35  Numbering corresponds to the position within pET28.
FIG. 20 shows Ub-IL-18 expression and processing by Ubp-1.



Unph, are capable of efficient cleavage even in fi~ont of proline
(Glclwst CAet al. 1997, J. Biol. Chem 272:32280-322S5. Thus, virhtally
any desi rned oNog&smi nus can be generated through the renovalcofseoa1gaueci sely
fused ubiquitin peptide when conbined in vila~o or coexpressed with
ubi qui ti n- speci fi@. NrQELATER. ach’@&%éag 'uE‘in%R@ﬁl flumaREQtBASRRYR &11dihsC! 0sed in
35 U S 5,212,058, US. 5, 683,90 490; and U.S. 5,494,818. 4
VI'O (11/ 9ggls apd:wmxs(lmﬂ?/l\&mpﬂumu\ﬁy 1§ axprassed inawtlousrays ascn@watgd)pr oduced
caspase 4, ca.s ) ny n sent
i nvention as Ioﬁg§§gs SH’ gy“ zﬁ%&ﬁ§e§§§ﬁkﬁgp %ﬁ%s t épnmuguﬂﬂi FN-y
productlonpuﬂuummmﬂnbb@@nﬂmémtwmmhdmemdmp&mdQntIy of their sri-~uctures,
. sources.and origins. In human cells, polypeptides forced by the expression
of gene% may be processed by intracellular enzynmes. |nh~acellul ar enzynes
cl eave t he DRETRILEI QESPRO BOMNSOF §HEH[N§§NIH@\II L 18 into their active form
+ Pol ypepti des tocpe SQ%'%Eﬁﬁgor'E% i ncarn st - h rnag ticals should
i eceive processﬁﬁﬁ ikl P %O S%e BBSP 8 %? é%g %eive i n human
cells. The hpgﬂeydaﬁﬂtﬂ cﬁ@&lﬁu@}bﬁih{ny'e (@@E)S{\hicmphwmiﬁa%edléz&e 'Sllhb'fsn itJSBQoﬁt@ﬁlBﬁgEf a
precursor and 10 no biol ogical  activit is kn t hat nogt cyoki nes,
i ncl udi ng PW@mﬁfwT§“ﬁ8PVﬁgﬁ¥WH@mggF@”WﬁU&FL?qﬁwﬁﬁﬁégﬁj ISR & sor s with no

bi ol ogigal saekdMidnya m@alsloitmﬂo R RGB&SEds bYW DLF, amlxlr w, 3f E€RZYA®Emico be
converted intg actjve pepti des, The precursaqr_ of IL,-18 as referred to

in the predgftY iSiclered gﬁnéﬂ%wf aipigp a@si%wﬁwétmgwﬁ%m 3.t B PHaisent | y

produce thgsagic aclﬁ?%h&j@ NiA), amm@bs @erbpéihenﬁl@thl 270, QQ@OLHS% hﬁ%ﬁﬁ' al 15
system such as transfo r oduci

DNA
o h e The nEty Sout tnsTob i ey 30 6T R orpEm a?/ﬁ.qa@l Wo7digh whi ch

encodes t h@haﬁisw@m, i oe7- 1951 NG sﬁb&atemﬁmh@acsf ApdscbRs iRhkiako oSt cel |'s,
precu | sor IL-18 can be co-expressed wth proteases to generate active

1L- 18. 120 pespntilly thespnefos Ko crphaset aslehittingtfropeethergntbeis ol gaspasset hods

for the in pid®, RG«t EMVAL 190N T0BioR CREREHY S1, PO SREREhEtery. SUCK: ASIobhe
precur sor of I L- contacting the. recursor pol ypeptide with

au activat Bifj (EW@¢W§2WENH9%7 Heﬁ%ﬁﬁ%ﬁ“&ﬁﬁ@ﬂ$ﬁéh >-BrhB4gddseppaseivent i on

provi des adgggggqlﬁQ{5g§QSyﬂmMmjgg7%UIgpt|vatlon of precursor of human
| L-18 conpr|5|n%% contacting the precursor human IL-18 with caspase 4 or
¥

caspase ~. In a %’f‘é‘rstpé‘ﬂﬁ%ﬂﬁ@éﬁeﬁ@ﬁﬁ fangifyeofy Idcindegndent eopymep it pan act i vat ed

117 t~bgr’ QeQMewk@@«)éumge‘wumnaﬁlﬁgecoageﬁ\»e\aaztslanlglo%am&]llwhlp@ﬂlcre%ggnéﬁes a
specific protease activation notif conprising t am no aci d sequence

~1 ~YD, whef@snpus of peteigpihaarefissdion dhems pmﬁﬁswsp%wﬁ%s deavgdhezopiddsnsi st i ng of

~-rJ, L, F b%ld etwe¥n t BfbokylterRL dnihs aé@le‘gf'&h@gf b mnapl SEQUR B @M no_aci ds
conS|st|ng of of H I, A T, S Por E I|it a furt preferred enbodi nent,

t he precur goinogfouplof amgnangibauitineeteid t4 which UlPlﬂlrltHOSb@mQﬁil &diduitg-whefipept i de
l'inkage bet,gyaen ﬁtoﬁaeSa@aB?Jn'i 09 %Qna@% ﬁ%ﬁ&ﬂ’% 3750l &aﬁgfg LD NO T with
t|v ol ypepti d

caspase 4 oOr caspase b5 ce an ti I nduces | FN=r ~
prod uc?? onk®@svii andicen bgt 1[913@@01[@)@1' exresesd|td gatalBze deubiquitination reactions that target

ubiquitin fusion proteins both in vivo and in vitro (Baker, RT et al., 1992, J. Biol. Chem.
267: 23364-23375; Baker, RT et al., [994 J. Biol. Chem. 269: 25381-25386). The
specificity of Saccharomyces cerevisiae ubiquitin-specific proteases allows for the precise
removal of ubiquitin from any peptide with the exception of those that start with proline.

30 Ubiquitin-specific protease from other species such as mouse Unp and its human homologue
Unph, are capable of efficient cleavage even in front of proline (Gilchrist CA et al, 1997, J.
Biol. Chem. 272:32280-32285. Thus, virtually any desired N-terminus can be generated
through the removal of a precisely fused ubiquitin peptide when combined i vifro or co-
expressed with ubiquitin-specific proteases. Ubiquitin specific proteases are disclosed in

35  U.8.5,212,058; U.S. 5,683,904; U.S. 5,391,490, and U.S. 5,494,818,



W-O 111/98-4;; PCT/USIl |/1R8(1~ Cenerally, caspase 4 or caspase 5 can be

obtained fromcells, which inherently produce it, and tl~ansformants

obt ai ned voy oappakyi ng reconbi nant DNA t echnol ogy. Exanpl es pofi/isucisscel | s al e

t hose which were established fi~om manmmal and human cells such as

epi thelial cel ';an,ﬁmgmﬂlar«fﬁimaﬁeh}oaucehessers%w &gsl«[sidsewrh@ uﬁe:p rokdabig cell's,

nonocytes, 5 gnanu ocS5~tes np ocytes and es 11 sh e8 l'i nes

t her eof . E&falrﬁpq] gthopresenainyantips ssdpreastieyipredupristive prwioptiden 8t infleseoor gani sns

and ani nal INA:E e ~into

m cr oor ganlrjfg\ﬁ%p : cf?élgrinrra u‘ﬂé{(io AS eEeJ&acgﬁ t‘ége%pﬁh%rla}cas é%gl%%lﬁ%oglgg%gged by

culturiligoigesse tnansfornmants in conventr onal culture media used in this

- field, gither tpeatiu SR J< f i t

cultures or af tg]r ulsnea”ger:la g} K ¥ I&epfcﬂllelwl% %E?S\élgn éllrn eé%al{(m%ptr%cggsgg

t r ansf or mabyt mﬁaa&llhiyrpmtyumsc Ligaksl it sr;rzyalpptlyavn@etpnewrsel presuk tisichgasded-1  debri s
m xture nta nrn | tt ern cel | sthefollovmng

Conventl Onﬁ1 F@GC ulelil agu om1 3’ fygep')‘{fc)ies 'E.O%E%Q ?act%nfrjv IIlCOJpOl%%‘%P fl eI d Sal tl ng

out, dial yehamlacfeurida}sahmmecmmuemml@snoﬂm tcséparoaesemg pelephprtrécmaiervem

o e A 2 AP e Al L L0, SINBTRL B, AP, 87505 PLI on

chrorra]t(bgrapﬂnylpgmﬁ\aem\a@ ﬂthaksrmwmhhabmtstmgwd{pﬂaymcafdincrrthetlyb kSI pubipeptolgr aphy gel

el ect rophore S ectrof ocu ese jpurification

et hods. calfil HaBGeTH EsHBrarT oh rera R xR b B iRl TH o 5)

(SEQ ) D NOnSjcetinidr shagpase bdScdniverged im) a¢tbEQolypepMdes7) and h- ansformants whi ch

produce caspase..4 and cas Sl? 5.%.re_ gnovr@ in tp.e,al.-t.,. n exa@I e, the

enzymes may be ProfdttEd Pl adtd vao e Mg PIFTent BYentigh pXIgs) U EsimEEin 20 of

N-t er m nal l:e)l'skvﬁrcld nﬂatee.d} pemdedles;aol@eﬁldlgnﬁlheurmhm lgtetin, and i desetiali bed

(Mo m 26: 15870- roduce

the o PeourSise: Bish g b s Oty 2819504 § D se £ 1S e esifisB " ch

were tr anséeQﬁd’i‘EdoﬁSEQ)ﬂ])NOCE chiii@nipg & cigtodarhichredc®lsl the pelgpdpride) Ul dingesath cul t ur e
medi a. Prefelz %uregeﬂiﬁir]clud_ lltIFerredrawe%lh Iaro in the
al -t, suchmﬁgmﬁ 8ot} bosh ol XRCtIRD! tHR P £ il pl’%?as Pt1u~i ng

E, colt cogqnslate&‘alcﬁgsmlmptone and yeast extract. Caspase 4 or caspase 5,

obt ai ned using the above nethod, is allowed to coexist in the resulting
cultures or added to the resulting m xtlwes of cell debris after disrupting
the pragiferated cells separated pzrhum:e@aﬁgat ed fi-omthe cultlres. The
anount of caspase 4 or .30 caspase 5 regui is less than the equinolar of

t he precursor. %I‘Feplf‘:sﬁ‘étdﬁ‘éeéﬂﬁ”gf’"‘geé ogds %?”éb’ﬁtoﬁﬁtﬂvélﬂ"‘??/fatﬂ‘recf“rf precur sor
at tenper albdlly}ﬁﬁtrc&nﬁrcpbﬁt,he}bﬂbrﬁEM@fHQW M@nﬁagpaaﬁrectﬁlg@me méspase 5 to act on

t he precur ase 4 or caspase Sis allowed to react with
t he precur%ogrpeﬁtrlr e“"”"t%’élcﬂ\s@gp @&%lﬁ“ount of active polypeptide is fornmed from
the material prBeyirsficddmioainpat, dteipi@snt oiveataiovded @ nstiaddorpldsinofrcabout

6-9. T ref el d 35 tepperat s about 25C and the refer His
about B 2" Sgion oF BsER T AT RS S RORERTR PRI Ne TRET R SOrgbBET] e can

be. obt ai nedh caspase YO ¢abpds®S- 1; ; PCT/ C1S01/18811-4 The activity of caspase 4
or caspase 5 may be ass d .and xpr_essedfg nits fo actrv}r y .according
to the p.g pr océ@%@%ﬁ%}%@ﬂ?’?eﬂegﬁ%ﬁﬁﬁgﬁ %rlg “baé%‘l;fﬁéf’g PG e"f“é‘é\%pase 5
per m nut ewitidthe @ctWatm@n@nﬁ(@ﬂbREe&bgiﬂzer]@pel@ﬁ"ﬁ%&ﬂéasd dckivaioh mcdincdniisthgr

provi des thods faor the i 0 a trv tion of a ur.sor , pol ypepti de,
such as anﬁréewpeeﬂ S‘écf“ell“ifrfg'Dc?Y Fi's ‘h@e G seareegr'?m UL %Gt ein with an

acti vald ngcdpeisfiaseV, LIVBI €, ISPEDIol E¢ahd ¥is stiB@edfi@s & oup BV Ahihb 8fdr ovi des

nmet hods for t118 I7g ﬁXro gé:&jlv tlIadt O IL-1 ~ conprising the bicistronic
co- expr essfONSYE B8t Yot Gex P %fch 10 as I1L-18, with proteasese such as,

' cgspase 4, al SOhlkal'mﬂ?@%rdffjﬁﬁdE%lbgdrﬁlarﬁptasgreauscﬁﬂoSE kanewuttivatd GErb by | and
ubiquitin. In. a pl efetr 0 nt, hu caspase 0

o et G s R b e dsry e e s 3 SES R ow f or
the in vi 0@1tipéa@§£§8'ol tpR¢ 5 B Rodues 48adtint QOIMtryeﬁthéthndugas Sy lpfoRBaher

pref et ~l ~ed enbodi nent, truncated |Innnan caspase 4 (SEQ ID NO 4}. is
35 in immunocompetent cells.



co-expressed bicistronically with human Pro-1L-18 to allow for the ira vioo
processing of Pro-1L-18 (SEQII~ NO1) into active IL-18 (SEQ ID NO:3). In
anot her prefiebsdssed enbodi nent, hunman caspase 5, al so | at eeT/es 1hSHIRELE! ,
is co-expressed bicistronically with human Pro-1L-18 to allow for the iJa

vivo processingGefierAf, Bispask bol SashARt 8 cAChd dbainled frohﬁce(]&l:;@ldh[ﬂ]ﬂ\d%na) In yet
anot her prefel ~l ~ed enbodi ment , _ubi quitin protease_|_ (LJbp-1) is

co- expr essB@dpieds aid msfoapangs ‘Waﬂl}‘fd@bﬁlaﬁlﬂ}"tlﬁ Fpepmbingnt P%bte?@o?g)( for the in

Vi VO proceggini@esff shdp-cblis m&&okeﬂblﬁclﬁ@&b\éﬁaﬁhlshea&on{ Rani@hl A0 QNS cops ef el z~ed
ellibdlilllellt, LIblgltltllt protease P IS co-expressed 25

bi ci sh~oni &uhiagenjtbelial pellssngetbeliaheqlls. 1 @15(11411%1 S} ‘F_mllla%ceﬂsoﬂlot‘%’tqsn ni vo
processi ng g@fwlls@ftésl—l'y%agh&ét%galla-ZstzMﬁsl%}i chiMfifks Afhdo¥ CEdahiplB of EQ I D NO. 3). In
the nost preferred odi nent, truncated hunan caspase 5 (SEQID NO 5), is
co- expr essBasEBpEs ke BrIs{Pred WickoRERISPE aud 4uimad cells okfainsd, by ditroddng ~2 vi no
- processi ng, eiNPhRodihg cabBask §§% hiRrdorddaishis alldi‘hgxll@lcéellé/etalsﬁasé@ of c%'s:@sé 5 % NO: 3).
30 A DNA encoding caspase. ~I or caspase 5 and a DNA encod |nt% recur sor
of the pol yisaped Bhecrdiring ‘IB?)%GWal”rf‘t"ﬂ@ﬁﬁﬁ¢‘é‘éPni*’?ﬂ“6“3Aﬁu‘3b?)Wé<b? bsgedn Bisdiesk i al or
manmal i an @l%t &bk e ilANEERHR inlthe folln bPinBicCARBres &aa?tglas%ﬁarﬁlte@ﬁmﬁ@}%pase 5,
formed by t DNA expreSS| on, acts on a precursor of the po ypept| de

f or nedlby @M@1®NAS@kmgé§§1aaﬁfonnwntswéhwwwh'ﬁ@f éprinaato th@ wseiapg sellan acti ve
pol ypepti dﬁelﬁf'ogﬂrx%ﬁeslc]olléﬂgnga&)tme ﬁ&txﬁ'@a‘h@%@@é‘ﬂdeﬁﬁé 8 fllo @u%m dermal -, 35
interstitial-, neurobl ast- emat opoi etic-cell lines, which are derived

f r om hunmansonveusiokefechnigues ugad foy mtmlﬂlgge%@emﬂmﬁﬂﬂ Jsajting oy flial ¥sifi ce and
hamst er s aﬂﬁ‘ﬁlﬂg@gm&gﬂyﬁlgﬁlsg Cé%s@memﬁﬁl ion %%Qng%%h%mm%g L 1ttc| udi udi ttg
3T3-Swi ss al bino cel , Cl1271 cel ATCC l? 16

cells | ncI Gittiatien @matommém asis@Atrc@@lwatwaphyaspﬂkc@e|clu§m@mmpinm 70) CCs

cells j MOP
cells | ncI Eﬁ ?\91 Q%g%m%%g ?113( Tﬁ%%p%%gﬁ%égf%?ﬁ& %}ﬁn%l{smﬁ% g& Nbst
preferred blegtop @bslsardreéectzofoe@mg Tyleer ot of Heed @lmf@@hqmemehlmﬁ Fan k@fused
| nt roduci ng, S GG dHRDIER o ABARE cAlpie 47PN BnOWNRNSARI AL ABIFEUT SOT Of
the pol ypepti e I nto col i cal rans ormatl nvmt rubi di um
chloride, WHSER IPSN@) nd fs@tu@fmnamm W h@ Japduce pspasodend euspase b awdlkoewininDNA
encodi ng ¢ s _ d WF [Ip o MY S he
pol ypeJZotl dgi%:%g[t gmn%}t(% 1;@%9@1 rsnté ® I@% I nc (?@ggggﬁglgﬁltn%?\%rg} %53 %OI{ F- dextran
rret hod20 phoSi¥tiominallasintated peptidng lﬁétum)fdie prelregiens apfrairéeeil Gritnday pef det.i on,

m croi nj ect Ny gANdoydnt qu§q8|75|f7§§t| on method using retrovirus; Adenovirus,
het pesvirus ahd vaccinia virus.”In this case, vectors such as pCD,

peDL- SRa, pKY4, CplGDNBch proivs thephEnBS lalh‘meptgwsuglpﬁs Proleil §dilregenélpor opr i at e
pronoters, th%g% @1‘3 P\QIE:% naﬁs‘?&h{e&% 8(51109%1{6%55/3&’30113(?{ mh{]?eﬁllrpﬁhﬁittglﬁtu %pl I ci ng
sequences, pol yadenyl ation sequences and/or sel ection markers can
used f ol | owedig Brefamd colturenkdit ingds cdmgomédienell knoanusuthe lrtFvriess latia, 1994
Currentz Pr | C r . g Assoc.
and W%Sey %%1? @(r})lg(%:?lgﬂcogg h%l hgh%Edﬁl\/vg%O?%M\t}\}élgg g gg’séémglgcﬁ%@&hﬁ%%é\g%}g; cal
det ecti on t¥rapt oduce an activated pol ypepti de, were sel ected by choosing
the desired clo (o} f t culture
medi a. Cul h~r esag ﬁ%eal%m Cra&’@& Sﬁéﬁ%g%?l\lle gttﬁ'{ o Jnhjgléé ééaﬂltg“%gto%g %?lgl ned by
Tt tthegesuliag celhmema ded tstho ravelfing wwemmvlémbmnfaﬂr disutptingthe cul Wre
used in th I rsor of
'he. pol ypept Hataftgudtehted B b B Dl B e e
pol ypeft i deaspashéyequiryd jiese thoe thelsguimo ke af thopreatireomg Thi dabpasect pivcasriaseyS enzynes,
Svhi ch act g
abi qui t1 . TR ee e AOAURERE b By SHESADEERE At e ARBAT T oPeoclll ¢ are
" di scl osed bto 5ot giccurser, @uaﬂﬂ\zﬂam%p@@Ml or caPask Jgs {1984 Yo raadt wiithitiegan,

Pl vTAS78: 2 lgg? fierial host
cells are g%é:éoljr%e@il e deR?‘%{t)%?dﬁl bg%l&@%&g%&;ﬁga tg\pmlrg%gclh S. J.
H ggi ns angdreBir at—ianmsaledfs of 41@91905 4Né\@ avid pKis olbbuire. Untieveefairddy Press.
VL' hile the resultjn 7 ction mxhires and cul tures containing an active
IL, -1 B polypeptyyis? %}ﬁ & Peldbe Brafeaed PR aBeHt/EN-N U HERIXBIES g preferred
enbodi ment cofi@hihSthe Acitve@oBPepiidl tat1RobRERIAI snpted by ultrasonics, cell
lysis enzynmes and/or surfactants, follo~~~e.d by separating the poI ypepti de
fi~omthe resulting cells and ceII debris by filtration, ceni~~ifiigation,
etc., follow ng standard i ndushy procedures described in Protein
Purification:Principles and Practice, Gntor, C R ed, 1993, New York,
Spi nger-Verlag. The pol ypeptide free. of cells and cell debris may be
purified by conventional purification 35 nethods used to purify
bi ol ogically active substances in this field, for exanple, salting out,



dialysis, filiration, concenh~ation, separatoty sedinentation, ion-exchange
cl tront at ogr aphy, V4' O (11/985; PCT/UStIl 1/ 1R8f 1~ gel filtration

cl wormat ogwaphysisadsor pti on chromat ogr aphy, isoel ectric chrrmtsa/1saphy,

hydr ophobi ¢ chr omat ogt ~aphy, reverse-phase chromatoc ~aphy, affinity
chromat ogt aphy,ggkivR) 6ELERARWECSR PN LL0TAI ARURHBGed bf uligegsSsary,

rivo or nore of these.” purification nethods can be used in conbination. The
resul ting puwity pesdrdie ty pepierdecessah POrpepbdraupduced ket Lapaspisgdphrdspased into a
liquid or EQ.IIﬁigthr oduct to nmeet their final uses. The bicistronic

expressi on'cassettes of the present invention are versatile vectors which
can be used for the irt vivo processing of virtually any peptide containing
- the. appropriate caspase 4/casp : wuhi.qui tinase cl eavage recognition
sites aés? have been previously dggg?‘i%b(g({in S%rbé]s, J.W et al., Journal of

Bi ol ogi cal Chenilk¢ prgsent @%entioR 86HEgNovidD mpthbdOfRt (e 2028, acliastniodn, R V. et
~al., Jotrrrtal of Biolaogical 1, SE T Y : 7= 2) .

Bi ci stroni le%(lf)o(r? glgj éE)Prtll(a%fS “q@raés gggé\%ﬁ{na%géJfg\%?ln(%{n%(ec%@é%-e Eggl ?lgespsl?tgﬁ

st r at egi esvitkemesiwatigthotgenesloar pedifiatly ttige prbsentgaveetin moadesinpthodm farni t
ensuring cgnsi stent. exprens,sion of both.genes aover 1i Thi.s is in
contrast  Seduats BRI et S ERIRR Tk BN e b "t e
or sinile pdlasi dithpaiteaprsoswh es, caspstednalsoberne aeKflirgg 3l ompamy, alary fi ~om 15
each pronoter fiomone experunent to the next. In particular, the

bi ci st r oni %S ESERBIAs pist Wi tHescri bed here are ideally suited for the in
vivo activation,of epnz S, €Y1 oki th w..and ot her

prot eol ytical | yhla%: llevegfg‘geq]be()dbr}r{ %‘?‘élluﬁlgl? catsﬁaé?\éﬁ’ba&wel%gﬁ‘lg ?%%%Pg{e‘fs" cal e

product i oneghessddaiciRfRlcRINSith hARAEbIIS 18 b MositRaheinShepraRgdigldr pioati ng the
need for a_separate irt vit~~o activation step. 20 Activating proteases,
caspase 4 EWQ‘“?L‘O@“Y%HA%N?) or caspase 5 (lle 146 to Asn418), were.

subcl oped as N 4 3liRAbeRrbll SmbddifénRemiddatngdh alsplsy 4 (9td ayNoNg). {he
Pro-1L-18 sequence in order to generate a transcriptional fusion of the hvo
genes. A Tyo-£e¥ipeddidstrosisalievsleMyman fye-He-o ocrdary orrtbain dp rreressigopase- 4
sequence f of, it BNSkatibaah) hes Minaf L @nsed ibhe.j ci stronic transci iption
unit. A small intergenic region including a defective Shine. 25 Dal garno
sequence was al §bar@g*@ém'ef€5'e<g@rﬂrﬁdﬂm%|hym?ﬁ1 pASPARP S1AlsQre PR pOR BRBLELAS i on fi ~om
the ca.spase-4 sequence (H gures 10, a 4 Qher regul atory regions

ol ude. o S5 SHRSPaE SRS D ool iRt o unan-eam
of the27 bas@pdiintoprewedldl (BEQIOMNGM)N. ch is bound by | ac repressor encoded

by a copy of the lac-1. gene | qcated o he.plasm d her.eby suppressing
basal transcri pF‘l’@‘ al?ortlhe?ﬁ‘és?eéiﬁgglﬂ%%ﬁg?ﬂ’ll%”ﬂ\t& RF47E ﬁglt‘[baoép.ls "’éxpg’(%se esul t ant
pl asm ds desisgodatatig WehdIHidguBicas pA(Lpd LR piok thB/iCasqpSovessing ¢fHERILsEpiatoat el y
iransfected _in o_lg. colt BL21 (DE3) strain that contains an inducible

cl worsomaf*'¥8py '&f the T7 pol ytnetase gene. The transcription of the
bi ci sttoni c casBeget endtler prefercd ehbodhinee atbiquitingfrottdse 1 TUbpt)asd-epresvddi ch i s

controlled, by the pha T7 .F i ot.ei n, encode 35

I ysogeﬁél c 818%90%?211[?%%%’1%15%@ 'g"g@%?i@gﬁg@ﬁé’?”ﬁ lﬂgceéﬁ?'b?%bds%% g?lcopy of T7
pol ymer i se(SE) i1 §6t9) intodeive [MacT OFES ir §fol)er control, iliducible by the

addi tion of isopr | -1-thi o-b-D.9 V' O (I1/9855 PCT] 8(. 1t

gal act opyr anosi gbtggﬁlﬁa@é?f:abe% el“%bzggilé"efltoh’t“ﬁét(e%%%lpﬁji R 1 @#s@)ﬁ%@t of and

t ransl at i omo-afprdisa-tRi8roatdllyHysh haspdsell4 1 dto dHos-faabpasdoprochiamgefit | y

transl at edcaspase: n.Gaspase-5 Is ssed to an active species,

whi ch i ni tF%’?@éﬁt(ﬁgép[ﬁ&\f(g‘gﬁﬁ%c@ea%fllgjgt&“ﬁg%%éh 18. Both the transl ated
precur3®r R-18 AsDM&lehcamgtchgagosir-chipanes] ati i @NA Encodig b yatwaebrBf b8 ar e

mai nly 5 sol.ubl e.insj .E,.col.t. Mature .active. R-18 cont ai ni ng, an

Nt or i nal S ale S b sloni e Ty R Pl o e R R SR80 e

fol |l owi ng bradehiionn ks €6 eephdicdnakasplse SniatiogrtaphyDNatdapdssionClogaanage t o

mat <me R-18 with S e-4..1s conpl et 4 hours at 370C qr b 8 hours at
 2o0c (A gubgtindtyf B B8 Reelob S RTB B Y ety Bl Enpt et o by
18 hours aford@o@ct{eipglypeptitlbjFigikes 1lrent hE). Posftirqdrhefteriisete gridradalnent , t he
present.invention uses a truncated caspase 4, as shown in FTG 4 (SEQ ID
o i SE P RGMaT gy e RS R 8RS S o e B i misf g 0BES |
NO 6 and SEQ 117 NO 7). Truncation of caspase 4 and caspase 5 is

di scl osed in Monday, I~T. A, et al., 1995 J. Biol: Chemstry, 270,

| 5870-15876. The pl esent invention further provides a nethod for creating
an active polypeptide 1 > by co-expressi on of a ubiquitin-specific protease
with au NNterminal ubiquitin R-18 fusion (precursor) which is converted to
active R 18 by the ubiquitin c-term nal hydrol ase activiy.



A 76 am no acid ubiquitin protein containing an authentic N-term nal
tyrosine is fused to the mature N-term nus of human R-18 and coexpressed
wi th a ubvquimpskssspecific protease in E. colt for exanpl e pag/isdiomssos n SEQ
ID NG 10 and SEQ 1D NO:'1 | . UWpiquitin is a highly 20 conserved 76-residue
protein found eucal yotic cells t unctl rot for deb
~adat i on (Ba%é&ng hygispets Hegjfssg &%&vmﬁspaﬁ@&ﬁ P dcgfﬁif%%ﬂﬁw udipg %mi? ) p.
541-6) . Ubimkrotckms (IASFGED@CLDB)C@HN celhsqam@ dr&ommb @HEBel R nchliggaHid-on of
ubi quitin-specjfic endo enou ly expre ucal yotic

ubi qur 1 n-sheck [ oRIgkeanca thal, Al eAdpgsnous! Y, exir sssed i n fucal y

fused prot ehnscwdrh 6by), i édhis pBECE tce, 2pm©paﬁ§%dluau1%m@plstcené eoratd | eads
.to the efficient renoval of ubiquitin (Baker, R T. et al., Journal of

Bi ol ogi ¢al ‘BhefPOrang muigtss 181%72@2t)plef5wdi@%a“%§ E qefigdhemogpreferipdaddi t i on,

nost of thﬂ@ﬂlodestttflnqwdhamgabmdn@mfamsear&5&aaaﬁiﬁeldﬁdﬁg§$%blﬂ%lloﬂ front
- of virtuall y any anino acid with. the exception. of cE)rol cl eavage

of ubi qui tFWPP]'SB?ﬁtWﬁPIE‘Pg Rl igchemicgiransigmentigp sih p wgoblpééeeﬁé@hé%wlhe | ar ge
aromatic t¥h&sd Iﬂehe,raeﬁlmt@odsmo ih6duRd a DPRSdh Bl cadfhsd N6r B PLASSDRA Of
Ubiquitin-1L-18 {Ub-R-1 8) and Ubjiquitin protease-] (Ubp-I ) gTObI as,
J.~.". et ﬁlPCOdmgélEreéP'SQiTOfﬁied%ObQFRfléP intgyep@pkiap hogigells mclz@ef(ovlgan ional

p. 120210 126029)8- deitr REQOMP, lpﬁégg@;#oltclaw&mumﬁetm&bﬁ&mefagoﬂ bR&RhoN of the
two genes under inducible T7 pronoter control. Mature R-18 is expressed as
an N-ter m HBGORiFSTi@nang s iiHectioy Bletied Brig el v ik s ISnQads A6 ARG ARG d

ubi quitmp i kN ontrol of
the T7 R SXQ(’IC ﬁ%%a%etk%rcbﬁﬁol&gggvaut r}lj%DS %%Lagi\ggctor %EDwagg\rﬁgl y, the 10
WO |11/ 98pI:kEB 8$>€ﬁﬁ’ ShV3eemt, lmlldlngtapeDmat@nl@mdterﬁgelﬂ@hde;aL repltation origins,

ubi qui tin- gpeelfil iRl EISH %%@Tlefce? g}ag a@éﬁggtf_ﬁ BE%%[%BJ&&@%MQMRQ? T7

term nator sequence ( Iquitin-specifrc
prot eas® cDNbesised @)llowmaﬁtsmiall beedmllfmfodeam@ﬁ%gﬂl augvRel-HMet al a b Gupentf | ~om
whi ch Ub- | L I o) ns, AS.separately
transl at ed%mis 0gescr ?Jbglg] aibro\gg%% {e& gc@ﬁegg%ﬁﬁsrlr@rﬁ% E‘Sc F} ypepti de,
obt ai ned bint¢rbaenge.eSlonts. whichves ohsesved by aisminmdlagict detfwduxctongoctuhealpr oducti on
of I FN-~~ e ,

or oduct i On%‘% %ﬁ Eﬁé%’éyﬂm &é?gée%ﬁtled %f?a&%{)éu\( m§h‘£ §&§% ﬁo%li ko%%?

Figure 21 amidmpgl i ffuitrgaht e mEBC It e gmtfemﬁgyhe a@llvie pphrp¢nt1dataudms and

pat ent sy ar Yol ol \ [ | es
Fur £ het? oxarare: et 5 P e e PR B v kO bRy L B AP
Prepar at i oﬁeldf A]SIﬁBG‘IIﬂSS‘@lIIiCh inher&ly(pprdocd 4 predi@pr bﬂhapplnreen@res@rothlet_eellB ryas

expressed Tlre
expr essi anﬁ ngvrelr}%_tti IS@ toElo)iﬁﬁ‘cj‘?ghef\;/va’gsj*7 %}?ri v%glgg' ;E rgidr?ggh < r&:uEm a‘i%

pPROE~i - 1 {VILthfaetwmmgmmhom which edvataithsipelypetide, Frah caspaseet; cap:de ISaanldq for

| nduct bl e. G GESRLARLMa L OB R es s gan@n&én&h%%{c%ﬁé 8g4ipnealy uge (1 PTG
In order tO CONShwet the reco I na essi on vec

cont ai &% ng dethigingmirizmen,dd p2is E75%1 Siﬁrlbd\tlulkmgan S 78R8 7 PTR larrﬁleq:cmbadmf rom a
cDl~TA clo oW LR Al hction
endonucl eag5 g”%‘ite?hmlog% ?Semtg{)r?ﬁﬁ 1%1 ijhgéjcg”sj ad%‘gegm\%g ms%ﬁtefhabaz)cf js%ei ~\£aésﬂcil hese
tvvo 20 r esgppioathi Sﬂ KiggipsaidrB. bPH@EeS-eds t1 P25 Ngerienla tixigd dniversity Peese
N-terrninal fus t i NG ent in the
vector. The resu \% IJgTutlth]% %‘%é\gisme}@r%sgigggﬂ&g% %&Flﬁ&%ﬁo @ie? s foll ow ng
i nducti on pcvlypdptlﬂarammlbelnsddl?ﬂ’c&tfamm EthlumEenam a’jiefﬁred?&ﬂﬂwﬂmanambllspn dkei n was

h d f obt ai f th
mcucatt curt Rirgt d B R Brshe. By P et Vet g B ber OOy coor

colt cell %@xmﬂ@@&mglmem@dé ﬁen’itkﬁ1mltdgsdrslab@ﬁblhd&bB4ArﬂiltrhtHnE 1 was suspended
in 3.6 L I s. B NaCl , %
o 5ocer of - ST s P ATTRE Rertotaadiihy ptrgBist ey Biofingmsty . ysed by
hvo passes PuilifivatighP3@iidscand Pladticd) (CzﬁltcaIC R2e D 0P3pSEew Yo Spinfet g&dlagt T28, 000
xg,and37Ls er nat.a 0

o eequt | | bPrRdRe sl A e SR AR B e RR St Br L ORiPRE D) e
added 3D t hﬁtbsdqleseaha)tmmfv lanldgmaikywba%esdbdtdmeessh thisr field, 6or e@meplbGuiting autcapt ur e
pro-1L,-18. ntriftraged at S rpr t he
Buper = 1 at ML Do B, phve o BE o Pl B IR e i 1 11
The col unur was washed Gvith Buffer D and pro-IL- 18 was 35 eluted with 300
nrMimdazole in Buffer C. The pool was dialyzad in Buffer E (25 nrlM
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11 WO O1/98-4;; PCT/USIII/188(1 ~ HEPES, 10 ni M BME, pH 8.0) and applied
to DEAE ToyoPearl 650M colum equilibrated with the sanme buffer. The col um
was el utedowi/tdism line.ar gradient of 0 to 0.~ M NaCl in Bafrfusei/E&soThe pool
cont ai ned 650 rrg of >90 % pure pro-1L-1 8 E~LE 3 - Preparation of Caspase.

e RN E R R AL
derived fi m@lmmoMecmlomatpEEblﬁbre(vN@&tplgﬁméhlmmgaphyng‘_t'mlnechpdmg@ dphypgebnot er .
caspase- 4 SRRoREEHAR S TR AR A A TR B R PsB  ng
hexa- hi st dm&aea:mdu1mgomlaqa1®ncé°haltestﬂﬂng Mrified mlypestidendn bacdneaigratetd ild uco | and

. ~r7ro | trict d h | tant PCR product th
cubc ori=q BERVEGH TRELE R0 T RGER At T 16 (& 5" goner at et he - tor mi nal

Hexa Hi st| d| i eTEEeksplmleﬁlewﬁprmmmammSmfthelalr'eeelrtasﬂahtﬁcamhe phaskivdctods

- transfoi - d into th enic BL21 3 colt strain. 15 ontal ning a
chrom)somsﬂ* (‘flﬂ)fﬂf‘ b(?fuseld(;f Rﬁlﬂ”g‘(ﬂ@%ﬁ% CEEBE‘E[W ABFEPHS BPEREEdre cont r ol

enabl ing i m@umlbdeea@xwmpa@eﬁs of ubirms pase ledvdee idcopitigh ditadadiavobeei th 11 nM

 nduct t on e BrDCenid ARHFL VE Sl 7T 3 bR Rur T T 2elghee 4720

When LI0 cpl202¢8D0%8: @xlpmxaasa‘m@tm-UemnnmﬁBzoh@m}Hns;u&r@ggm tﬂlmeﬂ) caspase 4

descri bed i are tected in the
et e Sub AR BilEh s o SRR el Gk iR R R Do
fi~omt he sdctp@e Bath @gites aleated tgiho saalml@?dihpadsreulﬁteasu@ﬁgadms&bmt&xpraﬂioﬁaf es that
caspase 4 ot ease daomainh.is.activated dyring cull Elgl ture throu

aut ocl eavathd? B7°t A& flfct b ibionpsast i ‘HHH?f'Q REETF Srigierae plesyd §6} l e

noncoval enfosi2Rei@he& bOGhITE plasnvid idhidl pfdicser lsysftsn{srmtel Odxpreb@xtmhy wrf fgged p20/ p
10 het]?r']odll{;er can _be purified. The ent gﬂ;:ess is cawm ed qut at 40C to

avoi d ‘ahy FaGUREMOBY BERBGTREFIMERO FSImety ‘bpm}fb‘ O%5 HEFEIYC AOSHOLf as~et E,

colt cell @ﬂeh]eaemsed%&pﬁmeal}lsmreh f6r the ﬁifvnlo)éSﬂn&tlef)ff@&y;ﬁ@néy@dlﬂieﬁg 25 mM
HEPES, 0. 1%

0 nM beta nercaptoeth (BIvIE) at pH
7.4, and 1% ‘E%‘F “dPBﬁf ?‘8?301}2@“ hd“l"ﬁ@@& PW‘%@“‘&E&%‘@@P g WE§HIS0
M cr of | ui dpe8udtibn d2suQ0BoRSis frohRl¢ SalR1eweD 16 Blithinhitgare @ed 89 aO000xg for one
hour and lysate supernatant, 1.7 L, was recovered. N NTA agarose, 150 nl,

whi ch was PPE8GUT 1 Brgivatoniteh IyS| s buffer containing 5 nul~l imdazole,

was adged to thgchwaad @o&u@erca@ta@nﬁ(mﬂb@msmwnsa edpwas (adjdgss ed to pH S. 0
with 2 NNaO |, and caspase 4 was bat ch-absarbed for one haur. N NTA

agar ose wad SHARK ware SHbcﬂCHEd BNt Al Qrilslglons iiediaelySpllomine 815 Prg-{L<| 8

i m dazol e {dquadte B dRlo fnSREURLhcAidhal RsibeBOMEHWIRHES. T EPerminthocaspase ~
was eluted with 3001uM I'mdazole iti Buffer AL The protests was dialyzed

agai nst Bufeflsgiegs dosgter dRivigsispr of fhe iﬂS%SeﬁAF%m%“%trazlslatl%*aLte@ng 4ss

$CT/ gSUJ-{ 1&28’1&3&;1161?1&'@1%5@1'1}9&& UG Zisihil ghél gHnic HE@OIB}H@])JdﬁQd df@i}@&k\.‘e%ﬁllﬁﬂ DEAE
oyore col umm reequl ratedq ryit t e QU ase was

el Ut ek Jgﬂﬁilﬁ%‘se@ml\sﬁﬁvaw%aid fope gD mtalmiﬂéﬁani ﬁ@lg%@l%mﬁg Fracti ons

di spl ayi ngcdipgheséqusRREFizines 8 tdnd i1y Ofer asPBSaedontShdlgded 15QAsaie Bt

pepti de substrate, LEED- AMC, were pooled. EXAMPLE 5 - In nib~o activation

and prepar oRerabH sazfuebc&lwgﬁtltina]@dlately downstream of the 17 basepair promoter region
which is bound by lac repressor encoded by a copy of the /ac-I gene located on the plasmid,

thereby suppressing basal transcription in the absence of T7 RNA polymerase. The

30 resultant plasmids designated ProIL18/Casp4 and ProlLL18/Casp5 were then separately
transfected into . coli BL21 (DE3) strain that contains an inducible chromosomal copy of
the T7 polymeiase gene.

The transcription of the bicisttonic cassette is under the direction of the T7

promoter, which is controlled by the phage T7 RNA polymerase protein, encoded from a

35  lysogenic copy of the T7 RNA polymerase gene. This chromosomal copy of T7 polymerase
is itself under lacUVS promoter control, inducible by the addition of isopropyl-1-thio-b-D-



Pro-1L-18 purified as described in Exanple 2 was incubated with Caspase 4
at 1:500 wwratio for 3 hours at roomtenperature. The cl eavage reaction
of prodomadnimass conpl eted >90 % accordi ng to SDS- PAGE anacyaise1/18804t he
reaction mxture, 140 m of 10 N NTA agarose in Buffer D was added,

i ncubat ed %Qﬁct%?anlagﬁlé Inar&@lomwsagthte@oéu.mt@a%cg,htaﬁ%na ZRTBkiof OF FreBQVer
unbound materi al contai ni % mainly mature IL-1 anpunts of remain

iiig pro-| L8 a8 Higicaweserher ls'éﬁﬁfffaée\TaSFemb)h‘i‘P“é‘tﬁWéPaSP@ﬁﬁtffrqltcﬁséésevéelﬁe bound to

NI VTTA agakQ56eesstd®o MQQU@%G&QJ UhicRhilas i bight: éc@va?tlonmﬂngBofhnCUbat ed
for one hour to conplete reduction reaction, adjusted the pH of the

sol uti on t Bedragslggsd @!G@erblMSl‘Selmé@pﬂ?@rtr@ﬂa@Dalh agatebHe ehte 5B to 86 m
using Y\ I&fx&’%@ﬁ@*aé Al %:@9&%@1{'1g%ﬁtgmﬁgr&m\ﬁtemﬁal%ﬂ%h@{é pﬁl@ﬁeﬁupegdex 75

col unm equ rated wt NaPhosphate pH 6.0 containing 0, 1M
Pool ed fi ~ém¢qtlmﬁ©ndmnt6m1r¢elélly58€ﬁ fiovafe ndadtion b cortventiogal CEOANRIZRPBY - | n Vi Vo

- activation and preparation of _p tide 20 vat n of n al so
be achi eveBleTPekp\?ll%'aEWGé’l?&He {Ihg4 élo SPaéﬁé(ﬂ%“so“@;eﬁ ﬁbt%%glﬁ lgr ecur sor
P18 and Ga8PASOed (gL b LRplade foqna%grr@%@'a%lkabs%ss%%*g%ﬁ@&w i B coli

froma single ti~av Ipt wth ?1 n caspase-4 n pre55| on

pl asm d, pEa{a&tBJggel(ngd@hQasm (Figures 5 and 6). The human pro-IL,-18 gene

i s subgl oned |n 0 pET28a Novage er the. cont<~ol of the T7 not er

ncl udf@g o Do oE T e R AOBRIeGa s UG HUAR R el P SEl ot § on

initiationaddhoenit FES. Er(SEQIBM) 4 RQUSHTD ]ﬂGISgLUi @uiidated ERpaeaispas@vrdingene

(l1el46 to ate after the Pro-LL:l1 8 sequence

ot udi ng. Eltian S Atk LSRR paITor s caevn o€t ¢ Erd SRR

t ransl at i ogis¢lndet] imabuotayf N'A)mfhhd9@a§¥ﬂlSECﬂelﬁleﬂw€ﬂ0;dbg'm BB76.er m nat or

sequence was ingluded for S tion foll owing the

b1 shoone. h-andt PEbAveNeS AHERe S0 a S PR et et Bt

transf &gt edy tméxpl &siBh 214 DERjitihgstific proteasentifigand¥itdrnthatitd eticiir Briosanal - copy

of the T7 ner.a ene. I nducti his. canstruct jn this host with 1

onivi 1 prclrebippante s eadl minala f butlubiBin srerit iR of

pro-1L-18 an;g; aplincasPaseidn p:basmnﬁat\%lgtaﬁanﬁ&raicedteﬂﬁm?]&@smsefeﬂsedls)the

aut oprocessed tqQ an.active speci.es i C itiates the proteol

Rct i vat i onmaraa e M gT e sand Feses et pifh S B e SRt et

activati oncm/ﬁr e)ﬂﬁ&ﬂl‘@d&l‘sﬁoxﬂi 111&)@ IDN(DOWIaﬁIQSE(DIHDNO IIPTGbiq[iIﬂM(iid Jgghly 0- 18

hour s) oo activation. of caspase

4 PCT/ %%oﬁ?f‘feri!%j( % IS H“eP‘ "r‘?mﬁf"%)‘éj %8@0?\?3&* %GHS H’F‘t fea%aé%maﬂwpéma&@h bed in
(~! Lunday, dé\éfldﬁatlme@Baa&l R Qﬂnﬁalltbpuﬁbmin Bl@h@ﬂbl&%ﬁ 3199Q7ﬁ)|p|158126’)- ']A.\|5876)
Expressi on a caspa e 11 .at a 59,
Pabking. ¢ e Bt sHIrAD a0 pakRa of Seasi daptupsnit By eFit age 5
into P10 andi £26ndogbisnkiy &m&m&lh e@dﬁ%@ﬂbb@lsIbtiltt\(in&f‘ma@ﬁsbmen B%Dizl Mee
heterodimer. The del ay.ln ase -4 activation is transl.ated .into a delay
in the cl e&VEHEANY 0%%‘?%& Vg REpteips Wil yRiqutin-gpepifie prpteaesqin fgeoliglsgur e 9) .
Thi s epabl eadae enssliabiit gamavhl dfBiqimin eBseaBl e ePJlQJduLna-l d8Biblvigleal to its

cl eavage to mat|u 1 ess | ncells, 10 E, ~~AMPLE 8 -
ur 111 oati OROBE Tt 261G Db el SREaE At A el 8% e ot £, ol ¢
cells expr eaﬁ)iqagmbtmoelﬁ}:aes akeap il bettidatinE g ef Grivilyang mapeadedithn 1 30 ni

of 0.1 M HEPES DTA 10 n ntire
process wa eﬁé‘?&g{i?’h‘é%‘@ E’fse’fﬁ%"‘igﬁn%/lﬁ%q‘b?lé@%'ﬁé@%‘? Hii)s ﬁ@ﬂ/fs-lté‘lél‘?eégé@ept t he
| ast step te prmédtkar the large eﬂﬁxﬁﬁnc%smﬂdmhmﬂme@tl pBitidR0 pS| by two passes

usi ng crof | ui cs The | fil.ge. 00 xg for
S0 b e L dhe S e rsb B S s T et Et Gt Biposs- AR TEPES o
7.0 and f| owdehs i wosgh, Joamal 6/08isIBEBal IOhehRmEaDD1. Tog(08ep.a2d213B0B3GM and

ToyoPear | E 650M M f .the inpuriti derived f It cells
(Vi e boundoB e Hstam et PO b OGR: RHEbrGT PREadl ust od to pH
51955Q W It hI rZﬂﬁloﬁMe!ﬁb@{t}ol.IMat&@ Hpﬂ&ﬁ&i;lgl,essddi h Hnel ek @indl ﬂgs@nﬁlltm%emdndn@%@o% ce
colu equi ra ~~~i Vi strjs opan . 5. e
corunm was CHPHPEHI GRS B PR stk e el ol S0 B RRaer vhi fhe” sans
buf f er 35 Fr a&itiobs&he TN RATANpoGndrdse bBmoest evith heFTD 4 wdtouSSubgeqiudBcthe4d RP- HPLC
and pooled (250 m) The pool was concentrated to 50 ml using YMLO nmenbrane
and applied to Superdex 75 COhlII11l w 11Cll V4' aS preequilibrated with I O

1nM NaP0O4 pH 6.0 containing 1 2~ nWEDTA and 0.15 M NaCl (no DIT for in
vVivo use), EXAMPLE 9 - Preparation of truncated caspase 5
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Human truncated caspasa ~ was al so expressed as an N-term nal

Hexa- hi stindi ne tagged fusion in E. colt. The expression plasm d, pETI 6b-
truncat edvoaspase 5, vas derived 3 0 froma vector pETI 6b ROYowsgasn
contai ning the phage T7 pronoter. The reconbi nant vector was constructed by
PCR anpl i f oAt QRodg fuh8erdetiUMSRLBEEASPR SRR iPGblNRIdRIBEFak PrdcBnAC dS
Il1el46 to Asn418) .incorporating a _hexa-histidine coding seguence at the

Nt er mi nus  &8d iRy sfiuepceydF igbre| b itpth PaELA! 8 prYpiagitipspecHitd®ieast ease
sites. The pRaultaninsEHR: RECSNELe WIBNA hemscspiohoneeh el Me et Uhgsient Wo
restriction sites to generate the N-tel 7njnal 35 Hexa Histidine- truncated
caspase 5 FRE&ITERIfesse Boteinsgre sengretely yrapsteds. - pCT/ USO1/ 188U. 1 The resul t ant
- plasm dswas t r angfaescmsel d0ate tiehgiitenrgeni-¢s @gp%p%?otﬁm&%m@%@%n

contai ning a clwonosomal copy of T7 ItNA polynmerase under '|aclLl VS pronoter
conh~ol enatsthiodghds 8 delith PENEYGHreBs profucEen @fr%ﬂd@aasé@secf@i%%c@y\a@nrozvi tlg
i nduction w -1 Ly, T A r g pellets
S0l at ed o g De T eGers ol AR TR bR R o b AT

Purifi cati o¢llsdfigure 2 umdandtelaspad8MCs\Wighe?2E. colt cells expressing

1", T-terminal h - Hi:S . cat ed. i in

£ AR PLE 9 ar 0 e b RRE fu R s My PP RSSO e n e
| ysat e1d0 sxgarasdbrrer expldin-hedo npidingt bt picpent mvediont u~e. d on Ni NTA agar ose
beads fi~omthe. supernatant, both pl0 and p20 are recovered. This

i ndi cates that truncated caspase > protease domain is activated during cell
cul ture t| WeuUghPIaut ottepaviagef atectube HL-UACrPdr18f p 10 and p20 and renmins as
a sol ubl e nonco et erodiner... ~4~~ s L nf i Jhexa-His
fagged D20/ p10 BOTERSHHEr BT s eyt A Mk NSRBI BT B D o
out at 4oCfiswnav i abliaMhe Exmeshien plagnibs Prelecblidwp, vofs detreed et wicwr,

Vei o bhr s SrRQBR B e MGhoep (Gl Bl RELShIRANNEIEY o’ "10 (o

bet a mer captpesiamath i{dBMpy!- BthigpDgadactapndndsdbo(HTR) e frodrdérBo EdnetrucA)heand | ysed

by tv~o passes through M crofluidics at |2 000 i. The |ysate was
ount 11§ ugolk a0 G T or BnE DALY Ly B lTRT SR 7 L was
recover ed. gericlWwasPTR agaifios @omhONNA ¢lonshiatting WasitipVéegut Bi wittabsdH t h | ysi s

but e oonk ol SR SaEle MBS, ARG Lo L gebNaBLe gupRrpatant . (ne

bat ch- absordedtibiogite® MepARMEX-, th\EAcragarasefinasNpaaked fistonti tedleyspm washed
with ~ nM ?nd 2~ m VI imdazole.in Buffer A sequentially to renove

i mpuri ti essHdpe ‘E:"éié‘}gasg%“eﬂc%%’e'étll’lﬁp‘@de?}iﬁ"t h 300 n Winidazole 25 in Buffer A
The protein was Tie adsylizadplagdd ngad exptesdee in BH{ @B-hawt vetls fHRAES, infliclidh GHAPS, 10%
glycerol, I On~~i BME, pH 8.0) and applied to DEAF ToyoPear|l 6~OM col unul
preequi | i biadeB T\ fohS hpuss sfaeC. bRifcompmaipeotein wiathareadted Aopaest p8llofgas el ut ed

fi~omthe 8\%@%’foﬁo&ﬂo?c?@ri@%tﬁl%ﬁheiin(&g&é&%uﬁlﬁg& buffer. Fractions displaying

hi ghest specific actiVv wncate. d caspase. ~ using fluorescent peptide
substrafe, LEED-AMC, were pool ed. 30 EXAMPLE 11 - In oi h~o activation and
preparatio f PERL Pro- |1 -18 prepared and purified a.s described in
Exanpl es 1%anﬁ m%?qﬁ?ﬁgﬁ%gtogﬁovb}:tlé truncated caspase 5 at 1:500 why ratio
for 3 hours at Addmdlé&mperetserpessigerellebdagesaibatinildAMPLPE odomai N was

conpleted > % i . VS t go'qn, 1 xture,
Ta0 nt of NRREACDESYBEH b P PR R Al o 0 B8 MRREE SRRt o
poured to $iughempesstayinasd vztmn@iperso, P .6 aow ERSHD dysadi byretograssb thomigh ai ni ng
mai nl y,mat yr. : : ol / ! - ] unts of
r emai n?qg E)%lgr-o ﬁi’ld Tgwlgfdgggﬁh{eﬁf?%%sgg §(g5’saég§g-15§ubéﬁé§%txﬁge§ Oélerﬁge@? ities

~ wer e bound 6¢mNyNNINTdgrsrosepredhndibatddovitid3 st Gicowninngs raldjingkede (Fuf25 mv

D) was added to the supernatant and incubated the slurry for one hour to capture pro-IL-18.

The slurry was centrifuged at low speed (3,000 rpm), the supernatant was decanted, and the

slurry was packed in a column. The column was washed with Buffer D and pro-IL.-18 was

35 eluted with 300 mM imidazole in Buffer C. The pool was dialyzed in Buffer E (25 mM
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DTT, incubated for one hour to conplete reduction reaction, adjusted the pH
of the solution to 6.0 b3~ adding 2 M phosphoric acid, and concentrated to
86 nml usiwmgoWbdi@s menbr ane. The concentrat ed sanpl e was appiaragot/essBuper dex
75 colulrmequilibrated with 101nM NaPhosphate pH 6.0 contai ning O 1M NaCl .

Pool ed fraggppgs oGRAtENIEEH SO mi8pHed rmrber&mbycp%ﬁrsmkéﬁm whfbrated N >>i Vo
activation and preparation of polypeptide | O Activation of IL,-18 can al so

be achi evetith Hesre bifieiodbneoluye %@Sﬁﬂlt%da‘?ﬁ‘éb%]é“eékg adierd B oghS MAGH hr ecur sor
I'L,-18 anchrfarE:aﬁeq)oe%%eed 550rE’J6}‘>19|9*’/;LﬁJ B eorsexpressed bicistronically
in E. colt fi~oma single h~anscript with human truncated caspase 5 wthm
the expression plasmd, pET28-Prol LI 8/ CaspS (Figure 9). The human pro-IL-18
. gene i s5 supgh@ngd 4 np,Q aq;g'gg%@(;gslpys'g@\/agen) under the control of the T7
pronoter includuig an pl efficient Shire-Dal garno sequence for opti nal
transl ation i ni Hoaen easpdsedrivas also preespad-as gn Neergdnd Slexahigindinetgged The
» truncat ed gAZRASE c%leQHpeex(ple]sﬁérfllﬁastnﬁd %i@‘?fétﬁ&asﬂ@&%b&%%@%@%dnﬁ%@{o@te' y after
the Pro-1L-18 sequence including a defective Shine-Dalgarno .sequence,
per m t t i ngPd Hbrdpvagemrrentaining whej nhpge Tk T emotes; ﬂ&mftqqebtnﬁrerrréeﬁle\ua%aspase 5
sequence. &nIJuc&&ierPtﬁ}% DhpI TRAMHARE Bio WaPasklaCl el 01 (ﬁh‘mﬁ\%ld@ilbﬂ@%

termnation folloivilg the bicistronic 20 transcription unit. The resultant
const r Ukt %@3415}118@11)(?1 alinsfadetabistidnesodinppapecpEie nglrmwwvéraﬂrneg%n
i nduci bl e 39 GRAYL Qfdohifast 4itROINIREARE: didygt iep of this
construct % tﬂl‘a os‘BS / lh {O as SfDTG r]esﬁl tedg(?lgglfohe coorlgllqnate

t1"all SCl ' hybeloo¢dibeavded tlteselh@llaitmcmlnn ofes pr gengipte 1ig MtmpyebHendpstidie- 5.
Nascently I caspase 5 is autoprocessed to an active species
whi ch i ni tf:5 Qéﬁggﬁ)?&%ﬁeol ytic activation of pro-11,-18. 25 E~i AVPLE 13 -
Purification of Thureawltaniplds@i¢wastpneionesd inip thie lysogeriaBldf REspawé sBaig6 g of E

130 mirof 6PN RHEL S er g RN S P EER O B BRBTT Conti e

process washapbrd indupiide eiprede @ efivdspiase ﬁtﬂqémpmesreln@@norlt lllmrwim‘TAem:eept t he

| ast step to naintai e ed at ,15, 000 i by hvo passes

usi ng M cr Bofelf ‘éﬁ‘sc@“%?‘igomﬁglgft"gl_%%gﬁ%féW’@g‘fﬁ“ﬂ’ queg {4 h9us000 xg for
30 min. The supernatant (200 mM) was diluted to | L with 25 nM HEPES pH 7.0
and frowed_t hr ou hvo. colums, i n tandem ToyoPearl SP 650M and ToyoPear |
DEAF 650M E t%‘ﬁcﬁ%ﬂﬁ’r‘i {pwasederi ved fi our E. colt cells were bound
to thexgol unns. \Wﬂﬁﬁ&&ﬂ&elmé\(@l«b@ﬁnm&@ﬁm&l ha»va&{@dgctbameﬂlaﬁ Easpdk 9 dexcMbddh ? 5
mM bistris, 35 propane, diluted to 2 L and ap F 0 Source 15%0I um

equi | i br at BdPMPH 2%° fidbraseese § agivaps erqerecfgw“g YSHRRPEGMEHM WATE T8 ut ed

with a |ingateigizcadinenbn RINTA rdde Bealtd Makkhel sipdrfatant. \63ihP 10 Ldd 9f-dhay
PCTI L1S01/ 1880~ t he S@’]’E buffer Fractions cont ai ni ng | .-18 were identified

usi ng VydateCeradp s iesicais b easease ¢ DEdeasn Jomars agiyated dudrecshednts ated to 50
L usi ng Yinddg@amabdvaneat argurhpi bﬁdohﬂi &@Qﬂﬂ r@a@u%as@@émmm&»rab\erbnws
preeqi i brate Wlth, 10 tnI vl NaP04 %_;5 cont aui i ng 1 EDTA and 0.15
M NaCl g(nolftt)e\* s Vith Ghivigfogeaion, gx Aﬂﬁfépa%pwlrﬁreé%rlat%he Rrified

bt quitl nt i Oekike | BlebbBLariBf0f G AT BAAFKE MBI ARG AeAMenCe |19
fused in frane w é Ob

e start mat ure hrough bl'unt end
| i gati on such t haprokinatdinddte nyireog ing Cdb@hﬂﬁf Voifs snmmd’eé it 1.6 L@ fiymisddffat el y

follows t h@ongelu}ﬁﬁé @%PK@HEP]%)% IQ/f CHQ Uf!Ob'n{M NEP? 1? ! heg#éfe%%tloéf ;HAF” 10

subcl oned I'n ect or under e contro er i ncl udi ng
an effici efﬂMBhatrpéL’/%l g% @eqméﬁﬂnéfer &) angpysedrby tva sk timcpugh initiation

fromtfie ulsguhtibis ;%tl'ﬂfjﬂg(i) P TGP G ﬁg dd Al3b,0b Q%honle”ﬂBuréﬁ?ﬁg&B;f ;thﬁg

subcl oned I mredi ate OW Nng I nc Ing a é’f ective
sequence f swempiangral Lhwawspca'meand‘fTAJhgm@e I8P enl, xilmcrd*emmegmﬂlhnetese\qﬂ;ence of

“UWlL-1 S/U o 15 the
annot at ed 5%5’1 ééﬁ%% 0 %b%% 1&?{371 Ej%l%o - \fda\%\F %ﬁﬁ%ﬁﬁ%@ﬂaéﬁgﬁﬁgg ltSl-jg ~esponds
to the posives stuswidtthpld SPETINE? NENIQI'[L 'clrld:l@EJa.S.e Bwas bamhvibwb@dm enathpon and
preparatio sf ect ed
into a BL 2@%@% %S%%Jalp%gg lli]ﬁiluecctol}bgérlll %Esthﬁﬁﬁgﬁﬂk Wéﬁn a%l@%hn
coor di Hat eBriferds ssqipitinlbntoaeroverimpe itigs,iaphcaspase 5 was eluted with 300 mM imidazole
in Buffer A. The protein was dialyzed against Buffer B (25 mM HEPES, 0.1% CHAPS, 10%



Ubi quitin-TL-18 and Ubp-1. The enzymatic action of Ubp-1 led to the

efficient processing of Ub-1L-18 to mature active |L-18 which can then be
directly wanibsesl fromE. colt |ysates by conventional nethoadssoifssgure 16
illustrates the tine course of IL-18 expression and processing at 30C and

37C fol |l owm i clJ Wi tnM | PT i ndi ca he

pot ~ti on oﬁg'gﬁ'ﬁ{:g@&@ls@g]il\,@ EE% a“iiglpi’lffdlfGﬁgX%er 81??@ @W%@“FWWS%{{ §te%he
portion of “pmlel&aﬁﬁle(ﬂuffé: Chﬁ)ai;em mmauaj ﬁéthhe?bsIuﬁmnwbxl 100 ndd NaCt inake dsieng
anti-IL, ser.a. Purificati 8 coexpt
essed Wt h%Eﬁ g H“P?ilsélégpﬁy% h@hesé?ﬁef’f&é?tf"étyg}?baf%asgg H8“$ ﬂumﬁiséelﬁgé’ﬁégcrl bed

i n Exanpl e sddstryverieEranapandect pooled0 130 ml of 0.1 M HEPES pll 7.5 containing
1 ntl M EDTA and 10 mM DTT (entire process was performed at 4C and in the
presence of 10 mM DIT except the last step to nmaintain free SH and |ysed
at 15,000 BXAMYLE SV \pza@5@is/aﬁbsﬂangplwbﬁa@j‘nld;ﬂlpdmemdér he Iysate (230 m) was

- centrifuged at 34, 000 ngjalr g, % The geu%oerna 200 m% was dil uted
to 1 L with 25 CHMlREPR SRR b ¥ Bsele 4 Wesdl ‘i Shgﬁ?pﬂ %% in tandem

ToyoPear | $Bo§WMﬁlofOIaJWHble@y%aaelhm@&% Gﬁ@Mea\Mgmaafontoh?oumﬁ whd | es
derived fromE c cells were bﬁ/\# % o] thetﬁc 4“”“5 The I%\Q‘Lthrough
material WASTRIER 59%& LEHPE B B P HESBHNA ph sips Teactipp mixiyre gUgnlds.- 1s;

PCT/ IUSgal'lt $§8@Ata§£1@@aﬂ%uﬁe1® lvad Rided, Qlcabdtedafﬁﬂmfém@hﬂ el foRdre3adlEiG@red g6 col um
equilibrated w

25 mM bistris propane HC ol um was el uted
with a |indgme Paepesﬂm'bqungmﬁtﬁ“é CSI“R}I“Né(’EPa“ilhE‘FH‘ée Iia%wlfewu11tﬁ Phct i ons
cont ai ni nglénka—uil@g MYBITE- 1|sd;ﬁaadlﬁamedasy§§emgan\dyﬁlecllﬁﬁlrlBEstgo@l@do mooted (2~0
m ). The pool rues caoncentrated to 50 tnl_usin rane and applied

to Super dereareec dhutthonp WhtioeRas pliwkddr #i {%Pgé W‘tbﬁteggl PAMNERO4 pH 6.0
cont ai ni NG cdmpPlehddaltondbebtiOh, 1GudkNACHH N e O slobyldNRg Use) - Vhii e

there has been described what is at present consi dered to be the prefet7~ed
enbodi hnt Shespharisecidnyngrponesptrated o i upjae FREHOmagueret be carrdasd

nodi ficati QugpidBYs Q}%hé@@%ubé}%\eﬁrboluﬁﬁ‘.daqhmbﬂa&d'\ﬂﬁleﬂﬂgﬁﬂNE]ﬂm%@lpH6 o the
appended cl ai ns_ al nodi fications as fall 10 within the true spirit

I
and scope &PntRipiag 0 lP({/Je]h@lr 5’ﬁ01‘3‘1§3°t10\ﬂ w@aﬂiiﬁ%mg Ofﬂjléu‘lﬂ%r I$
PCT/ LSI | I/188(1 t 1. A method for producisig an active pol ypeptide fi-oma

precur sor ti de pol y eptide havitzg a prot ease actl vation notif
conpri si si %\t’%@’%’ﬁ & 499 ‘é"é‘éiihé‘ﬁbleel?a!a@ﬂn"fﬂmé fig i1' is selected fi-oma

group 9f am no agiifios @NEI-F dafA1sObe ackeved-in Vo tMothﬂlé/snnDytmﬁBusE Sand I' is
selected fi-oma b _~oup of am no acids consisti ngl , AL T, S, P or E,
conpr i si ngeXpspiop ghbweani g Eashaldend coipts-4 neropk éuwoerhpmeg}peptu de and

(i) purifyjcn@otibaryast &2 Ml :YQ@%%E helRer q% wwf\ hﬂ]ﬁ%xh&qpafs@ﬂ vRILBOME Lpes@by acti ve
pol ypeptide fi~oma precursor polypeptid BOl ypeptide having a protease

act i vat i onPkeidf PERSpp3b g Cesnd (5%1‘%?8)53@1 @ Jégendero-Rel beengfierein X i s

sel ected fignRmnad Sto 1R AlovAMBNNMREILE SorfRNET 5 1f7‘91091f0tex chudlagaft, Y 1.V,
D, or E; and Y is selected fi~oma group of am no acids con5|st|ng of H I,

A T, & petiiciont ShigmBrpanngauqicy fos gpiinl fengation dpaien Som thnPrertk:18pr ecur sor

pol ypept i dg.Bite (Fibire ). |’l‘he|ct1é8bla§e| aggeh@alea% ﬂov/:esnml) YReRbtidRed lilnﬁ]ealate@ met hod
for produci ng an active IL I L

roma precursor -
pol ypept i dafter tiedfipiloi18 segupncg; 1“05)‘1‘1)%@6%?&%% Hneclal graseguapce, ﬂ?elaﬂ‘ﬂ)‘ﬂécur sor

| L-18 pol YHﬁrmnath?ansl@f"Ql iftiationPitnk fl%'c%a&heseﬁfehéev% Tt—tehﬁﬁat@?ie)ﬁ%@éﬁ%e 20 4.
A nmet hod for prod umlgs? an active IL:-18 froma precursor |L-18

pol ypept i déwhéléfﬂrﬁs“? Hal(Ein)ﬂne@cmfa&@mﬁgpeé?scwwcﬁﬂliwftwntumé phecursor I L-1

8 pol ypept idgianfEfhstalds WaPMEd dikRGed Bt @ELM\(eEigmﬂ coftaRflgReRuLER. 25 5. The
met hod of claim 3 wherein the Precursor | L-1 peptide is a human 11-1
S chromosomal copy of the T7 polymerase gene. Induction of th1s constl uct in this host with

1mM IPTG resulted in the coordinate transcription and translation of pro-IL-18 and pro-
caspase 4. Nascently translated pro-caspase 4 is autoprocessed to an active species which
initiates the proteolytic activation of pro-IL-18. Figure 8 shows a time course of IL-18
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EXAMPLE 9 - Preparation of truncated caspase 5
Human truncated caspase 5 was also expressed as an N-terminal Hexa-histindine

tagged fusion in £. coli. The expression plasmid, pET16b- truncated caspase 5, was derived
30  from avector pET16b (Novagen) containing the phage T7 promoter. The recombinant

vector was constructed by PCR amplification of the truncated caspase 5 active domain

(amino acids Ile146 to Asn418) incorporating a hexa-histidine coding sequence at the N-

terminus and tailing with Nco I and .Yho I restriction endonuclease sites. The resultant PCR

product was then subcloned between these two restriction sites to generate the N-terminal

35  Hexa Histidine- truncated caspase 5 fusion vector.

14



PCT/IISil | /188f1 14. A nethod for producilig an active |IL-18 pol ypeptide
fi~om a precursor pol ypeptide, conprising: (i) co-expressing

bi ci st ronvoalbguseaspase 4 with the precursor IL-1 S pol ypeutiigkey/igsnd (ii)
purifying the active IL-18 pol ypeptide. 5 15. A method for producing an

active |L-18 polyspeftahdfadia Qfﬁ@ BanBfoffddl %8 ihe! l&so%en%: PR} VBEPE c@@’stlﬁiﬁrrpr' si ng:
{i) co-expressing bicistronical ﬁ]cas pase 5 Wt precursor |L-1

pol ypept i deentzimide ¢ Fiupmpsemiat samgt T HRNAclxrerasp undgr %Wéém%re contpl 16. The

met hod of eﬁa%haggaa@rmm@@rp@esaoﬁ Qﬁuﬂezﬁmameeékous,@m@%amtmphm Brduman
precur sor 18 polypeptide, | 7. The nethod of claim 14, wherein the

precursor Kketivelpr@eipovay papliddden sllgellavinanted bllpwagundnotionl at 31E fooB S~pept i de.
. 18. The hod of claim 15, wherevi the precursor IL-18 polypeptide is a
human p?ec PY%r 1L-18 polypeptide. 20 19. The nethod claim 16, wherein the
active lzuman IL,-18 polypeptide is a poI ypepti de having the amno acid

» sequence of_, : 3.. 20. The ne cl.aim 17, wherein the active hunman

| L- 18 pol y%é‘g‘ww’s\ppém%‘ftﬂ?ﬂé%{‘i“lf@tehﬁ P?‘?ﬁjt he anino acid sequence of SEQ LD
NOI 3. 25 §| Theviwe Ehesl; @liabiprekfng Mhatiiahhdhdlioapiedeumdimainchied edsBase 5

o] ept i ; a am nqQ aci.d segu of .S | D NO: 3.
D R het ndtreret ihEAREIL St Both Ot b e 26T bR TG PLURT Ecur sor
human T30 srﬂp%m}aﬁhty pEI}iHnltbiﬁplotféﬂﬂpdepﬁhﬂgm NIN)TA(Hgareb’d]fee@sSﬂdmgthblslﬁ;jeﬁrfafaﬁﬂl cally
ubi qui ti na 6 # V\élﬁi avi ngsnriihe am acid equence of. SEQ m
NO 10; and ?i‘rpi fﬂi‘rﬂ §°°t"ﬁ‘8 ¥ ’s?@‘c ?f“i”fm aiP&feyp@B"t PYEZE 23, A
met hod f or s@rvedaanig can cdtikd Mﬁ)u@hlﬁiﬂébldahaﬂfb&t DO hwmpeptdfges iddyR0aad tlemaman
precursor |L- I oI ype CT/tl~()

198-4S
111 RRt 1. |aS(fr§0 I@em Lﬂg ihetpros) l"?st“?%{htgeé}r Pvlaealéis@ef?@ra“grﬁaﬂoﬁﬂo t he al ni no

:(r:] hd( ???USH&SP%lwﬁE}Q bg Bgrgﬁed‘l Th;éme{tni@%g%?%gglglteg éﬁ%‘fl%@{o )&Ix !nd aﬂ? @ TPQJ ypepi i de;

prodl | & i | &ealnloawtof the ninldchlean 11 _, - 18 pol ypel 5ti de from a htz~nan pxecnrsor
. having the Ao aER R N
precur sor tontaidi8g poimpvpEEPEY ), 1 %aRtAPS] J00puM-NaChil0 gV bhie neetaptoethdiBl | - 18
oo nsh A, LoRg T Ragl s st i A b o MO8 RSl 0
zupkf a\ W c ¥ica]lddle ] 4P¢ plic Ahcix}ata)sakualiga] 3PP ecfa] am]hoa\ﬁ]nd &lseta] ca] cal ¢
a] cal C% CaLupeln%%] ?bial\%ﬂegovgle%al\'ﬁ\a'fA aga(ose 150 ml, which was preequilibrated with
lysis buffer containing 5 mM imidazole, was added to the lysate supernatant, the suspension
was adjusted to pH 8.0 with 2 N NaOH, and caspase 5 was batch-absorbed for one hour.
NiNTA agarose was packed in the column, washed with 5 mM and 25 mM imidazole in
Buffer A sequentially to remove impurities, and caspase 5 was eluted with 300 mM imidazole
25  inBuffer A. The protein was dialyzed against Buffer B (25 mM HEPES, 0.1% CHAPS, 10%
glycerol, 10mM BME, pH 8.0) and applied to DEAE ToyoPearl 650M column preequilibrated
with the same buffer. The truncated caspase 5 was eluted from the column with 100 mM NaCl
in the same buffer. Fractions displaying highest specific activity of truncated caspase 5 using
fluorescent peptide substrate, LEED-AMC, were pooled.
30
EXAMPLE 11 - In vitro activation and preparation of polypeptide
Pro-IL-18 prepared and purified as described in Examples 1 and 2 was incubated
with truncated caspase 5 at 1:500 w/w ratio for 3 hours at room temperature. The cleavage
reaction of prodomain was completed >90 % according to SDS-PAGE analysis. To the
35  reaction mixture, 140 ml of NiNTA agarose in Buffer D was added, incubated for one hour,

and poured to sintered glass funnel to recover unbound material containing mainly mature
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109y 10%& ( }ncﬁgﬂga %M%ﬁﬁne—Dalgamo sequence for minimal translation of Ubp-1. Fig. 11
depicts the sequence of UbIL-18/Ubp-1 expression cassette within pET28. Fig. 13 depicts
15  the annotated sequence of UbIL-18/Ubp-1 within pET28. Numbering corresponds to the

position within pET28.

EXAMPLE 15 - In vivo activation and preparation of IL-18
The constiuct of Example 14 was then transfected into a BL.21(DE3) host.

20  Induction with 1mM IPTG resulted in the coordinate transcription and translation of
Ubiquitin-IL-18 and Ubp-1. The enzymatic action of Ubp-1 led to the efficient processing
of Ub-IL-18 to mature active [L-18 which can then be directly purified from E. cofi lysates
by conventional methods. Figure 16 illustrates the time course of IL-18 expression and
processing at 30°C and 37°C following induction with I mM IPTG. The top arrow

25  indicates the portion of unprocessed UB-IL-18 in Lane 1. Bottom arrow indicates the

portion of processed IL-18 in Lane 3. (Western blot detection using anti-IL-18 antisera.)

EXAMPLE 16 - Purification of human IL-18 coexpiessed with Ubiquitin
66 g of E. coli cells exptessing [L-18 as described in Example 15 were suspended in
30 130 mlof 0.1 M HEPES pH 7.5 containing 1 mM EDTA and 10 mM DTT (entire process

was performed at 4°C and in the presence of 10 mM DTT except the last step to maintain
free SH) and lysed at 15,000 psi by two passes using Microfluidics. The lysate (230 ml)
was centrifuged at 34,000 xg for 30 min. The supernatant (200 ml) was diluted to 1 L with
25 mM HEPES pH 7.0 and flowed through two columns in tandem, ToyoPear] SP 650M

35  and ToyoPearl DEAE 650M. Much of the impurities derived from E coli cells were bound
to the columns. The flow-through material was adjusted to pH 9.5 with 25 mM bistris
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polypeptide havmq a protease activation motif compnsmg the ammo acld sequence XEID,

o%&' ()-SS

wherein X is selected from a group of amino acids consisting of W, L, F, Y, I, V, D. or E;
and Y is selected from a group of amino acids consisting of H, I, A, T, S, P or E, comprising:
(i) contacting caspase 5 with the precursor polypeptide and

(i) purifying the active polypeptide.

15
3. A method for producing an active IL-18 polypeptide from a precursor IL-18
polypeptide, comprising;
(i) contacting caspase 4 with a precursor IL-18 polypeptide; and
(i) purifying the active IL-18 polypeptide.
20
4, A method for producing an active IL-18 polypeptide from a precursor IL-18
polypeptide, comptising:
(i) contacting caspase 5 with the precursor IL-18 polypeptide; and
(i) purifying the active IL-18 polypeptide.
25
5. The method of claim 3 wherein the precursor T_L-IIS polypeptide is a human I1-138
polypeptide.
6. The method of claim 4 wherein the precursor IL-18 polypeptide is a human I1-18

30  polypeptide.

7. A method for producing an active human IL-18 polypeptide comprising;
(i) contacting caspase 4 with a human precursor IL-18 polypeptide to convert said
precursor polypeptide into the active human IL-18 polypeptide, said precursor IL-18
35  polypeptide comptising the amino acid sequence of SEQ ID NO:1, or a portion thereof,
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9. The method for producing an active human IL-18 polypeptide of claim 7, wherein
the active human IL-18 polypeptide is a polypeptide having the amino acid sequence of
15 SEQIDNO:3.

10. The method for producing an active human IL-18 polypeptide of claun 8, wherein

the active human IL-18 polypeptide is a polypeptide having the amino acid sequence of

SEQ ID NO:3,
20
11. A method for producing an active polypeptide from a precursor polypeptide,
comprising:
(i) co-expressing bicistronically caspase 4 with the precursor polypeptide; and
(i1) purifying the active polypeptide.
25
12 A method for producing an active polypeptide from a precursor polypeptide,
comprising:
(i) co-expressing bicistronically caspase 5 with the precursor polypeptide; and
(i1) purifying the active polypeptide.
30
13. A method for producing active IL-18 polypeptide from a precursor IL-18
polypeptide, comprising:
(1) co-expressing bicistronically ubiquitinase with a ubiquitin/[L-18 fusion; and
(i1) purifying the active IL-18 polypeptide.
35

20
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16. The method of claim 13, wherein the precursor IL.-18 polypeptide is a human

precursor IL-18 polypeptide.

17. The method of claim 14, wherein the precursor IL-18 polypeptide 1s a human

15 precursor IL-18 polypeptide.

18. The method of claim 15, wherein the precursor IL-18 polypeptide is a human

precursor IL-18 polypeptide.

20 19 The method claim 16, wherein the active human IL-18 polypeptide is a polypeptide
having the amino acid sequence of SEQ ID NO:3.

20. The method claim 17, wherein the active human IL-18 polypeptide is a polypeptide
having the amino acid sequence of SEQ 1D NO:3.

21. The method claim 18, wherein the active human IL-18 polypeptide is a polypeptide
having the amino acid sequence of SEQ ID NO:3.

22, A method for producing active human IL-18 polypeptide from precursor human I1.-
30 18 polypeptide, comprising:
(i) co-expressing bicistronically ubiquitinase with a ubiquitin/I[L-18 having the
amino acid sequence of SEQ ID NO:10; and
(i) purifying the active human IL-18 polypeptide.

35 23, A method for producing an active human IL-18 polypeptide from a human

precursor IL-18 polypeptide, comprising:
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