1 | AUG 2003 | NTERLEUKI N-18 BI NDI NG PROTEI NS, THEI R PREPARATI ON AND USE
Field of the Invention The present invention relates to interleukin-18
(I'L-18) binding protein, hereinafter |L-1813P, capable of binding IL-18.
More particularly, this invention relates to a soluble |L-18B® TohU&i2003bl e
frombody fluids, to soluble IL-18BPs obtainable by expression of suitable
DNA vectors in host cells, to virus-encoded honol ogues of |L-18BP

obt ai nabl e by expression of suitable DNA vectors in host cells, to vectors
expressing the various IL-18BPs, to vectors useful for expression. of

| L-18BP in humans and ot her manmal s, to antibodies against |IL-18BPs, to
therapeutic use of said Ifng UWWHh@f)m@ PRETRINK! ocking | L- 18
activity, to therapeuti cﬂ?éﬁrg.ﬁ;m'dm i n nodul ating
and/or blocking IL- 18 activity and to use of the antibodies. Background

of the Invention In 1989, adHHOPREPARATIONANBUSE activity that induced
interferon-y (IFN-y) obtained fromnouse spleen cells was described (27).

This seru t} itI fynctioned not as a direct inducer of IFNy but rather
as a co- sm%#—ﬁ%%@%r with IL-2 or mtogens. An attenpt to purify the
activity from Dﬂébrﬁ&ﬁqméﬁti&»n%M&@ t6 GhieAetlan a3 @O-13N baRRA fidtdiy, hereinafter
honogeneous 50-55 kDa protein Since ot her cytokines can act as

co-sti mul Hﬂl%Bl?mapablrswfyblpdmadéthfiorMorr: rr@rlnqﬂarb'r shisfinyration aelates rig aselbbledi es
to IL-1, jL
L

suggest ed |!§BP Ibéa"mbi‘i iﬁmﬁ B@?JS It‘ﬁ g’%’ieallfr'ﬁng §a§r%g1n$¥t I \éretsélxon of

denonst r asutEblel PN AL Vitd6 ﬁph@s lcets, Rslvir@derc@ded hombrBtes! STIILL IRPY oliainable biyon
was present in extracts of livers frommce preconditjoned with_P. acnes

(31). | n PHresiop@duitableDRidpuectass imbast @qiha@eveﬁqumwéwg(thmwf%lﬁ le-dPBEs,
expand ang t&t&r?%§&uﬂo§‘ ga %18?{\’ oggf Eis%% Baﬁ{rﬁ ns *&qgﬁjn%ﬁﬁc cP EQ) ies

(LPS), I'n non-pr econ roned mce is no econes
factor, nwgmrtt III,:NSBPS ito dhecapryti¢ asd off sa{d IH- IFsBBsany hmﬁerandgan@aﬁbledkmg IL 18

interl eukl n- ( s purified to honpgen t 1,200 gr of
P. acnes- *L‘cr“éf&%”e@ ‘hﬁ@%“t}q WV@ saldeGPFRSFIan ectors ﬁ’oﬁ‘ﬁg %‘é‘PF‘%‘Bg H?Hg

am no aci ghiyRYURA F@t?seQ;fthtﬁ)b&gs | L-18 were used to cI one all1lAUG2003
murine | L-18 CDNA (31). -18 s an 18-19 kDa protein of 157 amino acids,

whi ch has no ObVI ous Si m I ar|t| es to any peptide in the databases.

MessengerB V. njnt erI eukin-12 (IL-12) are readil y det ected

i n Kupffer ceI acti at ed pha Reconbi nant

| FN- ganma nor e'p éggggt %Iﬁx‘&dé uqe Sf??ma%‘éﬂt@n py 1 F%d‘ﬁegg r"é‘é(p

pat hway (k) i es
not induce 1|n|e:é|\5|_ﬁ§h{ @6?%5 fégﬁ c@ c(ﬁﬂg E?@e?@%ﬁm ggfvgy(%ry ostltolilér‘ﬁﬁgtna?%w th

m t ogens direct lindicet bf IEIH-y buithmhee&s’é esktimplaat tdgethet iwdth, [[ap par mitbgenst Anough
an | L-2- deFendent pafgnt:ﬁla and enhances = Thl cytokine productl oninyvitro
and exhi bft HVish dtorh @astndatoxin mpurs% seythgeveaked edth ARRBENIVEN: y

producti Oﬁbrﬁgf&)eous 50-55 kDa protein (26). Since other cytokines can act as co-stimulants for
IFN-y production, the failure of neutralizing antibodies to IL-1, IL-4, IL-5, IL-6, or TNF to
neutralize the serum activity suggested it was a distinct factor. In 1995, the same scientists
demonstrated that the endotoxin-induced co-stimulant for IFN-y production was present in
extracts of livers from mice preconditioned with P. acnes (31). In this model, the hepatic
macrophage population (Kupffer cells) expand and in these mice, a low dose of bacterial
lipopolysaccharide (LPS), which in non-preconditioned micé is not lethal, becomes lethal.
The factor, named IFN-y -inducing factor (IGIF) and later designated interleukin-18 (IL-18),
was purified to homogeneity from 1,200 grams of P. acnes-treated mouse livers. Degenerate

oligonucleotides derived from amino acid sequences of purified IL-18 were used to clone a
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Neutralizing antibodies to nouse IL-18 were shown to prevent the lethality
of lowdose LPS in P. acnes pre-conditioned mce. O hers had reported the
i mportance of IFNNy as a nmediator of LPS lethality in pre-conditioned

m ce. For exanple, neutralizing anti-1FN-y antibodies protectéd Aica003
agai nst Shwartzman-1i ke shock (16), and gal actosam ne-treated m ce
deficient in the FN-y receptor were resistant to LPS-induced death (7).
Hence, it muééne ILo18 cDENPEY.€E.- 183 tanNBULY kDA pidiginaTtlish eelifs adils, Wit Basl do 18
“protected P., acnes-preconditioned m ce against |ethal LPS éB:{)

Anti - mur i rf®vious 19milaesrinany| peptide inithe tdagrbasasy iNessepest FNAy drndl-18etrd e

hepatic c - Ciib Yo r . the. i f |

cequence TAPHASGIYILA2) S BT 4okl B RupFRp el e dkltforl Wit
exhi bi ts rRecomdinahi H183 Awlutesi [FN-dadiia mbkepulentlyabai@ioed dbtl 2] dpphidntlg theotidhout
direct IFN-y-inducing activity on human T-cells, but acts as a

co-sti mul a?ﬁrar?tsrpqﬁlawéih)oﬁlr@ﬁ/arl tonNthe endgtogitmduged, sgrper actiyfty,. B-{ &pgs not

cyt oki nes . : date.. | L-18. is thought of prinaril.y as a co-stimyl ant
For CThi oyt TEN AR i cioh phitpHE s oo B suth AReBnS B Magte B ony
stimul ati rghdrRes O dell(ptBlifepdtidnabsareafly ThreQgl hih MuUbadtpeldht ay, and enhances

| i gand- nedj ated cytotoxicity of nurine natural killer cell clones (37). By

cl oni ng | (FMgytaking prpdetiondn vitsandsxhibits syneagismgvhen-cosmbigadevigh BrE3 H1 §FDS 5
cl ose assogci at i O‘Egﬁ\} this ¢ t%hne wi t h an aut oi mune di sease was found.
The non- ol5sSRIARC '%pr?%n se spontaneously devel ops aut oi nmune
insulitis and N&Ralifing WMib6dics D MSuseAFCHY 8iedt BHoRi dioS pRYBKIOMe ZREhallly Bf
single injection of cyclophospham de. 1L-18 nRNA was denonstrated by
rever se t lewsiosé bP8sePPiRes preMOBditionsemjranOtheashadireportpdabe ippataagreef ITN-y

insulitis. Levels of 1L-18 nRNA increased rapidly after cycl phosglha&ﬂ]de
treat ment 28Aadnediaton ofaLRS deshadity incprewepdifiongdsmien Forayapplarmputralizyg anti-IFN-y

subsequen P | Nt er est | i j M 0f

- 151 pa0 MERGREy Bfted B Eab SRRt SRR P10, B BlecPimifbuiratsd
Cl oni ng ofmité defidierd:8n GRNFNF QB2 PRI P fesBiNt kO ILPSYIRELRY dealU®) dHenge,liewasal ed
identity with the IL-18 sequence cloned from Kupffer cells and in vivo
pre- act i vaokd upgkpesiidagéhnt  mugalizigD mptibediesmc tophayere r dEpdndpeptecied  P.
cycl ophos 1 i LJ- ene. expr j whi | e r.oRh b/ c
i ce breatemeiritngl phd AERR RABCITICTS ;A Enlfk RCPERa AT 25
abnor mal | yproteged aireivingimei¢taghifisisoeerdihpatic egtodideil. osel y associated with

di abet es devel opment (32). I1L-18 plays a potential role in

i mrunor egul at i dHt¥iths MuriRe furmues denedythe bymencDRY seavengefer Hi-oB s sorted ¢ y
of Fas liga 9@”*3?;?.1 ReEb Bing&tohuma&iﬁﬁ 8 SxAbRo n%ﬁﬂélefﬁ-?g :}c@ivhfeo@frﬁﬂﬁhn
cortex and therefofe mght be a secreted neuro-inmunonodul ator, playlng an

i nport ant reintbinam ID¥1@he Stittdut Bigect MEN -y HdREnS ¥@ vt dndluntall Tigells, dat ests hath
experience (9). In vivo, I1L-18 is forned by cleavage of pro-1L-18, and its

endogenougogéimulant for prpgeciion of 8y @od nthef drhalpexicplldr @dlreytokings(3B). Tactates
i y, bl.ockin

Bi ol o1 cARLHerF BIughbet pirhary e aharsmule Sl o tekife redietan QFNeh P agg i n
many di segs@foctil-SacRphile RRSH BB HSbHL26PhtbAISo LEG eBIARNLAH £ Paki ng
ligand-mediated cytotoxicity of murine natural Killer cell clones (37).
By cloning IL-18 from affected tissues and studying IL-18 gene expression, a close
association of this cytokine with an autoimmune disease was found. The non-obese diabetic
(NOD) mouse spontaneously develops autoimmune insulitis and diabetes, which can be
accelerated and synchronized by a single injection of cyclophosphamide. IL-18 mRNA was

demonstrated by reverse transcriptase PCR in NOD mouse pancreas during early stages of

insulitis. Levels of IL-18 mRNA increased rapidly after cyclophosphamide treatment and



antibodies to the cell-bound IL- 18 receptor. Cytokine binding proteins
(sol ubl e cytokine receptors) correspond to the extracellular 1igand

bi ndi ng domains of their respective cell surface cytokine receptors. They
are derived either by alternative splicing of a pre-nRNA, conmfohAU6 Db
cell surface receptor, or by proteolytic cleavage of the cell surface
receptor. Such soluble receptors have been described in the past,

i ncl udi ng peecedey atriseris, IFNAe nsRINAD bad selseptantly difibdtds: Gntarestingty- these3KineticENF

11, 12), .IL- lL-4 (21 | FN-a/ f| 28, 29 nd others. On
f:yt oKi ne2 YRS ?J%ta S&sftz-mé w&ﬁ)%ﬁ re%@%{&%ﬂe@f‘eﬁqn)ﬁla(%pa% l%deé@um@ﬁw\alsvels- -
ost eocl as Cléxﬁﬁ% Eg H?rll-fSaabﬂfo {rg@aﬁ&eaﬁ (ﬂ[ov@dpl%ﬂgfeqtu%%?rfgefe@%l&ﬁme+t¥tyas a

appears to be irst exanp a soluble rece Xi sts on
secreted pithtthe AL{18,se@ubncd)oneStimmaKypfiér ¢dhle ahd\ie vivoopre Botvaiesaaiophages.

i nvention ,provides |1L-18 binding proteins (IL-18BPs) and virally encoded

| L- 18BP héﬁ%ﬂoﬁég)e@owe%qrﬂmag@% {eS&n’ds tq ‘EXé‘B’EP%Ii’Mde%Qe‘d%SPBQ gfpiession
mut ei NS, wWhuBGid ' [ : ' f ek sUfra :

per nut at ed deﬁd\?g{@\%geégq% r%?gg);/?ﬁ%ceﬁﬁate}g%&p %gaggﬁ‘?lg%é’? rﬁ}ené‘?lﬁ’gh“t E)é inyp-r?Ls 1.0‘_1The
i nvent i onisatyermpaldy irefpdated pr eoegamine NGDI midenand! tlosdBRssoctataimvitt ndisbetes

fluids, agdV Z%Upro f@z to obtain them by reconbi nant neans. The i nvention
also pro P& “é%?% sion vectors of |L-18BPs, suitable for expression of

I L-18BP i n humpnss s aQiodaftialBRIER SnmeRGehilaton ér th8RREmmatioRbY Yugnansgd
| L- 18BP honol ogues, fused Er oteins, nuteins, functional derivatives,
active fr thgrienetionahattivity ofi Fas ligandenrititlacedld (6®r ILv48 isvalso exphessedin the adrgmal

present in t are usef.yl. for gul ating and/ o | ocki ng the hiolaogical
present | BRSO RL Ao SR BB, ARl 98

suitabl e imrcﬁéSﬂ‘aﬁﬁ%lh@ﬁlmﬁfuné Bsteriy &lioMiAg h brdsBRIPexpatich@s) cel I's, host cells
transfornmed herewith and proteins and pol ypeptides produced by expression

of such hosts Hf & db-1¥ v farmed byhelepyagerefi pie-iatd hand ps snregegous activity

i v o T Uit abl el 18EPs.
b e P BOORER PR C 8RR a a2 ae bR H S RGN ERaR Bl
mammal s,  {toractiViy, L B16cline Mhe Bfol6bisR aRafitP of PO i BifhaWdisdase 8614l therapeutic

modul ation or blocking of IL- 18 activity. The invention further provides
“ant i bodi e&trategyt empanpy dgemes ahbistdan bei acepmplishedBring saluble apteptdrs or ddokingt y

purificat] ' é o) . Description of the Figures Figure 1
shows SDS?@E)@E{%?S%%%R§§§§%% ?gﬁﬁc?é}?% pol yacryl am de gel el ectrophoresis)
of ligand affi QytokineUsindihg Protdins GolubRiyfskify Rt&itdrs) &3rkdond fonthe yxticelliarns
(concentriat ed by ultrafiltration of 500 L normal human urine) were | oaded
on an | Ligmd-biading domsingaf thein eespentivielvaarians sotakingwgcensensd T hwyotre dpaved
el uted at ojpkd : £ I.0QS | j.Z [
anal yzed gy é%ﬁf@%%%%lg%gﬁffnﬁge; g‘hgg#h%@ni-orgl u‘%pﬂ%ﬁ%%%g% tE?t 8}rl%§)rrar¥d
si |l ver st piotgalgic dltmvaganfthearh sufaceaetepeoruuchasojutile edceptoss have been described

in the past, including among others, the soluble receptors of IL-6 and IFN-y (30), TNF (11,

12), IL-1 and IL-4 (21), IFN-o/B (28, 29) and others. One cytokine-binding protein, named

osteoprotegerin (OPG, also known as osteoclast inhibitory factor - OCIF), a member of the

TNFR/Fas family, appears to be the first example of a soluble receptor that exists only as a

secreted protein (1, 34, 39).

Summary of the Invention ..

The present invention provides IL-18 binding proteins (IL-18BPs) and virally
encoded IL-18BP homologues (hereinafter, viral IL-18BPs), and fused proteins, muteins,

functional derivatives, active fragments and circularly permutated derivatives thereof,



(1.5 g, loaded on the gel); 2-9: elutions 1-8, respectively, fromthe

| L- 18- agarose columm; 10: nol ecul ar wei ght markers, in kD, as indicated on
the right side. An arrow indicates the band correspondl ng to IL- | 813P.
Figure 2 shows an autoradi ogram of SDS-PAGE (7.5 % acryl ani de) 3f1 Aba@mxes
consi sting of 1251-1L-18 (apparent nol ecul ar weight 19 kD), cross-linked to
the followi ng 4 AUG 2003 preparations of soluble IL-18 binding protein:

Lane 1. Weapablf of biading-tddLalg. iMhetidveh@ibiifilso prbvides 2:prédets foprisclatifg MASBHs- 18
affinity colum. Lane 3: Elution 3 of the IL 18 affinity colum. Ml ecular
wei ght marfrost Bumpn flpidej ang @ arasesst t@biain Hiems by gecombinany meaps. Hier 8y#ntioR disoat es

h
15 S A o8 0oy R A GBI Ey b
sti mul at ed)t}(e24ndmlima137S§)ecYﬁd IL-1 BBP$, Nafatl@tedCoded D Y8BH homologuesl- ASed brcgém,)

and human I1L-18 (5 ng/m),. added elther directly, or after pre m xing (1 h,
37C) wi t h THiAG Fliongb privaees) agkve dmemanisnand cowlady qurmiaied envatives

Lps (1 o SH PR oot Wt B, RREETOCHAMaNEL Rl BF HARIER 1 Yibgthy "

Wi t h i ncr eat$vitigs afdhel@nt r at i ons of human IL- I 813P (C) Mouse spl enocytes
wer e i ncubat ed 24 h) with LPS (10 t.oget her wi.t creaS| n,
concentrat i onsRSfJl Eﬁm@ssupn be@les(‘@}‘ %H%eﬁgﬁse%@&ee rm@?péesﬁ‘?iﬁu%faf@d
(24 h) wi fdef
haman. 1 L G g5 (RS AR eels BER cDf wah il ARIAY pERRRS L ARAS

ng/ m) anqbrdﬂmb«tdliﬁe}(pifssmg/aﬂs)lchh(md;dnﬂalmpthdedl one, or after pre-mxing (1

h, 37C) with u nar 3P. Fi shows t he sequence of

| L- 18BPa cDNA %‘PSP r#‘mg‘?fep@" gp{mﬁ@ﬁ?‘}t \AFF%'HH%% S; GoBEsURg 8ﬂ?‘8g‘§le
shows t he vegidKe '&ﬁ@ 1P{18RPIBEr {lirallﬁ,BngP%DNAV@éigrs%P%ﬁb@smﬂ%@axﬁé gD BhmaReqid de
is underlined. Figure 6 shows the sequence of human Pc cDNA and
protein. ST shapaakls, ﬁwhc desaingentredaliseaspechr @@ingitions hiblowequiteemeditafiancer of
human 1 L- E coglﬂgg rotein. The signal peptide is underlined. 511
AUG 2003 e 'H We sequence of human |L-18BP gene. The sequence of
a human genomeqhmﬁoﬁ furthdebprovidss st 16 dhand 18BPPane thewirdl ILhBBPef
the various, cDNA clones (solated from3 cDNA |ibraries. the common

transl at i ghitahlafor affgdypuridicatien adtimgumogsaysgdsameThe NUMAI gene is | ocat ed
on the negative strand, fromnucl eotide 3578 to the end. Figure 9 shows the

ef fect of Ife?&%‘??&pgf‘lthelﬂiéﬂ'&?': on human and nouse IL-18 activity.

Figure 1 shows SDS-PAGE (sodium dodecyl sulfate polyacrylamide gel
electrophoresis) of ligand affinity purified IL-18 binding protein. Crude urinary proteins
(concentrated by ultrafiltration of 500 L normal human urine) were loaded on an
IL-18-agarose column. The column was washed and bound proteins eluted at pH 2.2. Eluted
fractions were neutralized and aliquots were analyzed by SDS-PAGE (10% acrylamide)
under non-reducing conditions and silver staining. The lanes are: 1: crude urinary proteins
(1.5 pg, loaded on the gel); 2-9: elutions 1-8, respectively, from the IL-18-agarose column;
10: molecular weight markers, in kD, as indicated on the right side. An arrow indicates the

band corresponding to IL-18BP.

Figure 2 shows an autoradiogram of SDS-PAGE (7.5 % acrylamide) of complexes
consisting of 1251-1L-18 (apparent molecular weight 19 kD), cross-linked to the following



Hi s6-tagged | L-18BPa was transiently expressed in COS7 cells and purified. -
(A) Human IL-18 (5 ng/m) was pre-m xed with either Hi s6-tagged-I|L-18BPa or
RPM and added to nouse spleen cells together with LPS (1 g/nml). IFNy
production was neasured after 24 h. (B) Muse |L-18 (10 ng/ ndl)! hbs 2003
pre-m xed with either H s6-tagged-IL-18BPa or RPM and added to nouse
spleen cells together with LPS (1 gg/m ). IFN-y production was neasured

after 24 Rreppmjionyeiasolutle 1ig-18 ddndigg proteinatapy &- Wasledf #ict B- 8§ affmity column.

COST-1L-1 ok, RPM d 4.0.. Hunpn PBMC i.n &.he e er0fo Li=12 (10
o) (DR menTeN 2 o e HE Bl O e o7 o L RS Wi ot
or RPM  asldmadd@sletar-weiht Hbarkers edrk SndiGatehonptirsapeesidé (FNkDY. (A20am@wm ) .
Detail ed Description of the Invention The present invention relates to

vari ous | (digatgssheerassolinker pradueg@BkDahi ch bind to IL-18. Such IL-18BPs may
be capabl e of nodul ating and/ or bl ocki ng the biological activities of IL-
18. The term "IL-18BPs and viral |L-18BPs," includes the mature protein

(wi t hout the Fg%ﬁeb SRR RIS Non 618 - H-Rid8EA ;ﬁ-@cmaﬁbﬁbﬂm'?,waL-lsBauence_s,
muteins of IL-18BPs and viral |[IL-18BPs, derivatives of [L-18BPs and viral
| L- 18BPs &hdMaush spleratyfes rwae sfimulatdB @dshraid °C)withithe indigmsk cembinatins of

suitaol o 1B CugreBans fomsn 1o G sl Sdedeitr oficl: ol SBucpe TRkl o
% d D ctorin . : !
vectora,  ShROAREGHEEY Be19e MG oY e cEMANGS dRASROBRE B | |
hunans anB) MoQde\plentEIERVEre i&u%at%d@@@ﬁ@ﬁPg?? %ﬂﬂ?ﬂfgkﬂh@r With ohi@ine Tl18t es
S,

to DNAs codi ng for ve}rious | L- 18BPs, vi r.al | L- 18BI mut ei ns, fused
prot ei ns, ( Damermixist (1 87 Y@svitlancieasing consenioationa of hwingn Ur-¢8BP her eof .

Sai d DNA be a.genamic DNA a c s . i C , PCR..pr.oduct or
conbi nat 1 KnoMoptt. oot S oyt ia Sl i K gt uih aridshng

expr essi ogontehirstlods of Rims&xpLegsp on of various IL-18BPs and viral |L-18BPs
in host cells, according to the invention. DNAs capable of hybridizing to

t he above(IDNWsusengpbamosytes wererihcubatedi(24 bnwitlaGdn dn@qei/mi), prgether withgncreasing
pol ypepti des which are al s’i i@lﬁbl e of binding IL-18 are also included in
t he  pr esef{RCCRERHORE PHRUMEs K.~ DNA encodes an | L-18BP including the anino

aci d sequg)Cﬁqufan &1 C%ns'\%%ostﬁ@g%zﬁé Q{iiﬂf’%ﬁﬁi‘&t(ﬁo ﬁg@ﬁlg%nﬁq{iﬂﬂ-l%t GZ.EE“%‘%ES or

end. The pression vectors, sul or expressi vari ous

viral | Ladc&Blésthéxf‘aldstw;ramftealpée-inﬁkiﬁ% (eR, 3Ta0ywith urina§. 1L I@BPgene t her apy, nay
be viral vectors or other types of vectors in which an IL-18BP gene or an
| L- 18BP cDNA or a DNA encoding a viral IL-18BP was inserted in a way that

e e SR B8 Sl R By ol o BRGE mona

and ot her mammal’s. | ec ybridi zi ng
peptide is underlined.

Figure 5 shows the sequence of human IL-18BPb ¢cDNA and protein. The signal

peptide is underlined.

Figure 6 shows the sequence of human IL-18BPc ¢cDNA and protein. The signal

peptide is underlined.

Figure 7 shows the sequence of human IL-18BPd ¢DNA and protein. The signal

peptide is underlined.



under stringent conditions and encodi ng proteins or polypeptides which are
capable of binding IL-18, are also included in the present invention.

| solation of IL-18BP may be carried out in accordance with the |nven |on
e.g. by passing a human fluid, such as urine or serum throug'h1

chromat ographic colum to which 1L-18 is coupled, and thereafter, elutlng
t he bound IL-18BP. The various |L-18BPs and viral |L-18BPs can also be
prepared by reddgiien$ ﬁhowsrﬂrars;guénce of thamempll e 588 hgerel The BRquenca of @i lvatsine

host, after_o t|v i nkin S nhance

regul at or feg%rg lelfbe Was?ﬁ%f’ﬁ g%flgf“o@ﬂ%re%g?‘?‘ tg?ﬂ hggtoud ﬁ@N&y%‘&“"s
which e.g 1soaétédJWoﬁlx3)EEN$ﬂ BBratibs. KEcTAbE ErhnitiRAN At | b&ﬂm Jﬁhﬁcl\é@ﬁde@@& 685.

| L-18BPs and viral 1L-18BPs and vectors for expressi ngeIL 1813p in humans

and ot her Thadhal41 gane b@@tqdl@;ﬂbdn¢gatlv¢netrande&omsmleah é$7I8et0|t@t¢ndn of
conditions in which IL-18 is involved or caused by an excess of
exogenously adm ni stered or endogenously produced |IL-18. Such conditions
are, e.0., aut Eighne sHbweaRe efedtyderebomBinaREIESSBP NAUARhA @ndrhdiisk LS8
graft rejections, inflammatory bowel disease, sepsis, nultiple sclerosis,
i schem c ﬁé@ﬁﬁfdlseases (including heart attacks), ischemic brain injury,

chronic hepatl i roni ¢, pancreat.t atitis and

The T ke, 701 HibeaaBR0L KPR MR atR BbEsS @bl Oor BB B Ser o

~isolated fr Om RAY PRImAH B 8 Ut dpfinl) Pirad BR-miel Rt & @R iHhsStagfed-A-18BPa_or
preparation of crude human urinary proteins concentrated from 5001 of

nor mal hukdiMLandeidedso hwasesblesh clls adgedier adisLBS ( h@gitl). HENEN plodudtBbnbeasnd
to agarose. The C§| um was washed and bound proteins were eluted at | ow pH
Eluted frefyehalteteddineutral i zed and aliquots were anal yzed by SDS- PAGE

10% acryl am d roEn (ﬁg%; n n n I
E)r otein %and o@) %&Eg I\I/T/as g ﬂ)cg'ﬁg)@h’b%% ﬁlg {jtr?%% rlfgg(’eagéeadmfl;%cpgf%rns
(Fig. 1). REMI arftOadded 6 afoRké spléérﬁéelﬂg%%eﬂae& RatH Lp§g1 SioAM) VIFSI-} gRduttidneslasas
an | L-18 bindi ng Qprotel n by its ability to specifically cross-link with
a

1251 - | L- 18negpyrgd aftgr 24the - 40 kD prot ei n ~was further characterized by

wer & Subj ect ea (0 TRERARCES AP R putvel S b OB o A Sap R o ject ed

to prot eiand Bidsdas eliMeATBNMTah Y% presebatdf L 12/(10algfigot s from the el uted
protein were subj ect ed to direct protein mcrosequence anal ysis. In_bot

cases, two pol yHe tunaa Hehfbé%ﬁ:r&nﬂoewas prsoniedewith githerj GPS&AknI8RRa o ke l\ﬁl
t | at t d t h def
(accese: o MR Edeed O BBisRG- LRI B R BiesOke A TNk 328D, et on of the

known defensin sequence provided the follow ng sequence:

T-P-V-S-Q Q@ x-x-x-A-A-A 1. . . 5. . . .10 . . wherein X represents a yet
undet er m ned am no acid. In order to obtain a | onger and nore accurate
sequence e iption of thernveytiomot ent i al cysteine residues, an aliquot

of the eluted f’fh@ﬁ)trésgﬂt ¥Rt AMREY WVhBRTL- 5 and viral IL-18BPs which bind to

IL-18. Such IL-18BPs may be capable of modulating and/or blocking the biological activities
of IL-18. The term, “IL-18BPs and viral IL-18BPs,” includes the mature protein (without the

signal sequence), the protein comprising signal sequences, muteins of IL-18BPs and viral
IL-18BPs, derivatives of IL-18BPs and viral IL-18BPs and truncated forms of IL-18BPs and
viral IL-18BPs and salts thereof.

. The invention further relates to replicable expression vehicles, suitable for expression
of various IL-18BPs or viral IL-18BPs in host cells and host bacteria. The invention further
relates to expression vectors, suitable for expression of various IL-18BPs or viral IL-18BPs

in humans and in other mammals.



denaturing conditions, reacted with 4-vinyl pyridine, desalted by a
mcro-ultrafiltration device (Utrafree, cutoff 10,000 Da, MIIlipore) and
subjected to protein mcrosequence analysis. After sequenci rf c‘gﬁ %ﬂé\lo 1
the residual protein was reacted with o-phtal al dehyde to blo 13

N-term nal pol ypeptides other than Pro and sequencing was then resuned. In
this way the follow ng single protein sequence was obtai ned: TPVSOXXXAA

XASVRSTKDP crs@bpurpeatigkturbar mlates to RYAzcodmgdor yariops AL-18BPs oviradi/dBPs,

ecru) 6 RUeodt o insd TS Fdive ORPiscan I e ARG SRHC,

that of aMNANE bk gaMonIt BNeA Na cDNR\, dedyathetio ®INAYa BERIBAWRE op tombinations
dat abases. However, searching the database of The |Institute of Genomc
Resear ch (ereaR) Thesy EINAs oy, becipseried rintoi 1eplienble exprespionvshiglesfos expression of

_ _ .  expresenc _
(218 coaont) S BHER A L ARG Bof M1l AR Mot R SRR Iah AARAG St RO

that of t b€ hiblidizingn@l the SRVE A funder $8BBent Tdvad1OND 204 Yericedihgrbigins hwn:
1....... TPVSOQXXXAAXASVRSTKDPCPSOPPVFPAAK ALEVT... 40 | | |

L1111 1 PPypsntides (whieh jarg plsp| gapaldg of binding IL-18 are also included in the present
VTLLVRATXY XA TAATASVRSTKDPCPSQPPVFPAAKQCPALEVTWPE 100 ( The upper sequence
(1-40) is that of the IL-18BP isolated according to the invention; the

| oner sequence OndkudlDDNA snebeldsiae dL1BBPriaciatiagithnaminot dvid séNnas of TEERIDI | e
THC123801) .. The cDNA sequence identified as THC123801 is, however, only an
EST (expr @l@an‘gﬁ’iﬁﬁ@ﬁgé‘“ AP goden ahits Anefdi y sel ected cDNA clone. It has

never been analryges Y’&%Bhe{}ecttfg%,? sui't:a%]_%%m&gf@si&? HPGEYiS a(ﬁ-rigBi’% a&fevi_lr_al

whet her aE;S)roteln I's expressed fromthe gené corresponding to the EST or

fromthe I T8BPs @l hymaws ardain @ther mhamatalsyi.eofor epe tteeapy, erayduebeviral bigctors or
THC123801 gver been identif]j.ed. Lpfor mati on vall.abl e al | .t hat
THCL 23801 G P8 PEves FofewhiEh M‘d%g}&?ﬂe el ngcﬁh‘]ﬁ pra Pﬁﬁ%‘%ﬁ"d‘?ﬁé‘
af fi ni ty- piall L BRWwhdREFtellin 4 JBF that leRhB1& e HiBRnERpldssivn bPaR INISBP 9r k ahal ed

ligand (1251-]1L-18), and follow ng coval ent cross-linking, a conplex of
mol ecul ar Iy BBRtind@nans ang othfeo mresaimalThBNAp nedesules hybridizingoto thiiabovo BPIASX

(Fio ) s’ e EphelipR Rl Bt peimh ciseiimsdhler PRUCTDAST SRR of
activity bindingAl&are ) incladedPUBE plebent Saverfitte When | L-18BP was added to
ei ther human or nouse 1L-18 it blocked the ability of I1L-18 to .induce the

production of Iselationeafdh-18Bkheay dededriehguet inetccordands withdpeligsatiemas dy
br osent _oEREEFRulin USSR e OF stk Girdupi s by Rt ARG Cpiiedt
i nter ali &8 istoupkasandohereafier] flatifi@thedoundIibisBmgi cal properties : (i)

The various IL-18BPs and viral IL-18BPs can also be prepared by recombinant
means, i.e. by expressing IL-18BP in a suitable host, after operatively linking promoters,
expression enhancers, regulatory sequences, etc., suitable for the particular host employed
which e.g. allow expression in the correct orientation.

The various IL-18BPs and viral IL-18BPs and vectors for expressing IL-18Bp in
humans and other mammals may be employed in the treatment and alleviation of conditions
in which IL-18 is involved or caused by an excess of exogenously administered or
endogenously produced IL-18. Such conditions are, e.g., autoimmune diseases, type 1
diabetes, rheumatoid arthritis, graft rejections, inflammatory bowel disease, sepsis, multiple

sclerosis, ischemic heart diseases (including heart attacks), ischemic brain injury, chronic

hepatitis, psoriasis, chronic pancreatitis, acute pancreatitis and the like.



i nduction of IFN-y, primarily as a co-stinmulant with mtogens, IL-1, IL-12,
TNF-a, LPS in various cell types, such as nononuclear cells, nmurine 9 1 1
AUG 2003 spl enocytes, human peripheral bl ood nononucl ear celhf H%Qfgﬂynan
KG1 cell line and T-cells, (ii) enhancenent of T-cell prolt @ X
(i11) enhancenent of Th-1 cytokine production in vitro, primarily as a

_stimulant, (i i smwith [L-12 | . of d LENy
oroducti on - co SHrgelp R B ientonh Th BV RD Sate RRE $otpe) Wimba,rine
T- hel per &glohe thoniddgdrivific stelp) AGReseratiBal &t @udle AGhbRMrih& Pré@ins concentrated

| i gand-nedi ated cytotoxicity of mirine natural Kkiller cell clones, (vi)
i nduct i onfrem 20¢& ohaenmalhuman grinpwaxBaed om menlure. consistingof fpmesdbt 1S bypnd

| nduct ng 16,60, Ui S0,NFKB nampdLtEr . a0d. el BP1RT dul R

het er odi mer VIT) Induction e expre

"bi ndi ng fractidns W8ere iRARSliZddear@aglafiots WereOhndlyzed BBPSDS-PAGR(10Y 4étylaemide) as
evidenced by its binding to |abeled IL-18 when affinity purified as_in
Exanpl e 2URdst @pprrednsingsenditiensand silverestainivged giretain'tand of 246 kg wasespeticallyt y

of |L-18" : I .of \| L-18BP to nodul ate any IL-18 activity
other than ?’ggﬁr}ﬁg,e@%ﬁ%ﬁ%ﬁﬁa{g 1)i nhi bi ti on, enhancenent, or the |like. As

used herein, tIiThe eXprids presin’ sHtaiakd ig tHehArsdatdpvivhy idehtifitd ad &h ILelebmding t he
activity of [IL-18BP to block at |east one of the above exenplified
bi ol ogi caprogein ibyiitsi abilitpfto kpecifBalliTamss-link Wdttb] DIKLAG (Rig. 2).i The 040 kKD p1@ER i s

exenplified the ability of |1L-18BP to.block the  I.L-,18 associ.ated, |,FN
exp;ne)ssi olay E‘Y‘Thff Fhasectepize Py N -SEmingl protef) sqquense SRAINGHS Lk ?q {S{OIHI} %gluted y

detall. 't BRuIRULAINIGHES toiDEEACE, debifbibiedlo 4 bvﬁ%ﬁ%&gryah? ah5ibjébial oo

the fact that |L-18B inhibits the activation of NF-

Fur t her nopwein mig®BRUshesckelysis. Siguktlyoaliuofs from thet dhtedwroteinaeare subjpcsesd tof
IL- 18, n Ly induction of IFN-v i.n hu and use cel | i_nd i.0 of
1L-8 and glg?cltv%f? Pebrh rBIFI‘(ﬁEqI}eB(-ZC ,3“ s'pi}’oﬁgﬁ’f S?Seg’c_%% rﬂoﬁge %As?ql%;ﬁ%%rsi glgrems
prepared bbtained eA $ajbr seQ6éick Rhd Qﬁhin&’@_cl;‘déﬂo@ he Qe ic6rrépoRGing 6l a draginertse
prinmers and RNA fromthe human Jurkat cel 1_5 with priners fromthe TIGR
sequence. hyman defepsin| (Aeperaiyn probercel 1488), stanting ateeming arda63.0Sybtractien of thso3
sequence gnal vsi - Thi . gijﬁ . with 32[P] and used as a
probe for scrgéelﬁrllsrll%@éo(ﬁ]egﬁr ﬁgnanggmwkgg%ﬁﬁ%es‘, derived from peripheral
bl ood nonB@eyt¥ssS-Drorxt-lkex-2uBkat T-cell line, from PBMC and from human
spl een. Tlie vari ous i ndeperigent cDNA
wherein x represents a yet undetermined amino acid.
In order to obtain a longer and more accurate sequence and in order to identify
- potential cysteine residues, an aliquot of the eluted fraction was reduced with DTT under
denaturing conditions, reacted with 4-vinyl pyridine, desalted by a micro-ultrafiltration
device (Ultrafree, cutoff 10,000 Da, Millipore) and subjected to protein microsequence
analysis. After sequencing cycle No. 1 the residual protein was reacted with o-phtalaldehyde
to block all N-terminal polypeptides other than Pro and sequencing was then resumed. In this

way the following single protein sequence was obtained:

TPVEQXXXAA XASVRSTKDP CPSQPPVFPA AKQCPALEVT

1 10 20 30 40

(T=Thr; P=Pro; V=Val; S=Ser; Q=Gln; X=Unknown; A=Ala; R=Arg; K=Lys; D=Asp;
C=Cys; F=Phe; L=Leu; E=Glu)



cl ones corresponded to four IL-18BP splice variants (SEQID NG 1, 3, 5 and
7). Al splice variants coded for putative sol uble secreted proteins. The
nost abundant one (1L-18BPa) had an open reading frane of 1924 o 5?803
coding for a signal peptide herein sonetines referred to as a A

sequence" of 28 am no acid residues followed by a mature putati ve IL 18BPa,

whose first 40.residyes nmat ched peéject]bgﬂgrththe N-term albgroteln
sequence of the &fiH Ing sequenegigsignieany oy fropythatofany p OWIhproteln,
cysteine e el

Tinogl o T Sanar e rin, Yool MRARhCseaehRoMhe Pydbike of The
resi dues Wstihitofietnomeic Resd:88PA TGRS (HT’ﬂSBvamelcbll\mlngryh;gmlb@rtth@tblastrt Earclﬁhe

three other variants, of re.l da t than | L-18BPa.

et uded Brog dupviek s PN BitRoea, TREAPAI ofbost dPemaradpeb tine biitog
am no aci 8odds), HiRR tAIRACELine TRKAE hiZhA! Rrfbi6loudTo Btk BP tRCNGemARAIdUES
(SEQ I D NO 4). hird vari ant, s‘represented by a 2. CDNA,
codi ng fosecnlesctegrde W@&Thehmﬁolzgy wrtienebyabodnr esi dues f ol | owed by a mat ure
| L- 18BP of 169 amino acid residues (SEQ ID NG 6). The fourth variant,

| L- 18BPd, coded f? @i%&ﬂglmggag QBPEE’ gpgzai%%K § |due§PfoI | owed by
% res

a mature IL-T8BP°0O urt her

I dases o

sty ;zﬁoﬁfe: B4 mg%@arz&é I

length I'L-18BP CcDNA. Five genonic clones, differing in length, were

i denti fi egrienupget %eddeﬁé@(MO)TlBQl%ﬁ o?'tﬁH‘E318BPr1§ol§tU@h@&Eﬁﬂg Tt@tl@’%véxﬁﬁiﬂeﬂfée
analysis with 'external and i'nternal prinmers. Altogether, kb sequence

was assentiveed séqusnee (5d sD0 isateduced SF@anslation of the NBMoﬁTKiFdﬁhgTHGH%sOI)

trans-nmenbrane{T ecetor t.hin the 7.8 k All
vari ants shar eﬁi‘ o e{“f‘ dﬁ%ﬁ%ﬁ&ﬁﬁéﬁgﬁﬂ% hows ey Oply hEﬁsgl‘agek)liﬁeneggeldgnaI
pepti de Ofeqén@ g i.8Cd Aind&HiykeREted DN A @ldnk! B haRhavel b&inQindlysd Ghethar tilsng
sizes and_C-term nal sequences. The |L-18BP | ocus  contains an additional

gene, codFf§ fotaingeamgpeearading diame, apisalent asprpicst é§ exprepedMiom) the gene

uman on esPRainl 14 R S5 BEfom B, RS RE|0f BBk ARAbABCApIRR o RRA 10

conpl et e py AHC 2380t keackeenfiddntifit@BRa infodmatidie wae aidabledatalbthae THC123801
(HTTP: // wawv. nebi . nl m ni g%), using the Smth Watermann 11 1 AUG 2003
al gori t hnFOTRING AR open fsading eme sagin gﬁ’f&”&f 18BP.18BP are expressed in several

P I t
oxviruses as ’Iﬁtggagﬁﬁ ﬁg;tnﬂfﬁ%tdedrﬂﬁr}pfb%ﬁ? GUiafieg e Y )[}pYM‘bFnH’lFs 1aBed hi aﬁ@az

previously repor VI T uses or various cytokine receptor

t hat SUCh(M5MLJIBE)9d?ﬁ0féﬁGw i @FHIRS cro8d-MAkiAS, &86aYlex TGRMEANAr WBikht SOIRDDI
i nmune responses %eut ralizing their corr@spondi ng cyt oki ne grew ewed by

Spri ggs, lms fargwd, Tigumolecdar weighhefithis| compéexsaaresp@ided The i dfretie of the ~40 kD

i nvention (el | y encoded honol ogues of |L-18BP that may
al so ser V(Ie ggsia%flggkeﬁsl?@rmﬁ'ﬁ&ga# ors of the biological activity of IL-18.
Exanpl es of vi Mas-ffigiopparifiddoniieyg Ied sBP lblbcl&é@lﬂﬁe&ﬁ@loﬁfc@l\/hdﬁﬁkyi ¢f Mahdreasl.

POCOT AN el as oBb TS TS, TN When IL-185p Ywels-addSd G Sither Inumman OF mouse 1-18 35
may be en was added to either human or mous
blocked the ability of IL-18 to induce the production of interferon-y when added together
with lipopolysaccharide (LPS) to cultures of mouse spleen cells (Fig. 3).
For the purpose of the present description the expression “biological activity of
IL-18” refers inter alia to at least one of the following biological properties :
(i)  induction of IFN-y, primarily as a co-stimulant with mitogens, IL-1, IL-12,

TNF-0, LPS in various cell types, such as mononuclear cells, murine



expressed in a prokaryotic or eukaryotic host. As used herein, the
expression "virus encoded honologue IL-18BP" refers to a simlarity of at
| east 50% in a sequence of at |east 70 am no acid residues. N{)r‘e%l 0
preferably, it has at |east 50% at |east 60% at |east 70% at | e@s%%O%
or, nost preferably, at least 90% simlarity thereto in a sequence of 100

am no aci d residues. ,Tabl . Virus-enc d.proteins ow hi onmpl ogy
Co human | L. 1. 8BP CEPIBRORYSChRmARES 636 BirhRiits 2l HedfiplinXs 130
CVA1KBPL 14 WCGAA $inbladd $lefls, 174 VVUL8340 6 VVUL8338_7 WWU183377 VARCG 7

173 MCU60315 51 HNABV 1 Virus type U60315 Mol | uscum cont agi osum virus
subtype 1 Us0%iis Msibanesoent ebhicaly prdiferationus subtype 1 L22013 Swi nepox

Vi rus Cowpox Vi S ariola,vi ctr lia virus (nouse Poxvi )
Variola virus \%ﬁl of Ayt Q/Q?flb'l acﬁ%ﬁ? %#chf’% Waj ”drFm\/iﬁr%‘{sl‘r“n& UsBum
cont agi osum vi rus NewstigRitti s non-A non-B associated virus 12 1 1 AUG
2003 | L-18BPa was expressed in nonkey COST cells. For this purpose, the

CDNA of | L- 1862 weseigimemibdL 1 i ©ehes abenhanceddFikpproduptinn, gestigulatory
DEF 85, A SaoeLLe i el AN B AR kg, he 3o

of the IL-18BP ORFs : e puri’fication of the

reconbi nant pr @v)ei nco-Stfemllaey h&iongoeFASdghémddiatdd @nabdeicite df mutrink nttinenl
expression vector and serumfree medi umof these cells (150 m) was
concentrated and péHlercelliclopesset al chel ate chromatography. IL-18BPa ran as

a single band O induction of the activation of NF-xB in human KG-1 cells, probably by
inducing the formation of the 50 NF-kB homodimer and the p65/p50 NF-xB
heterodimer,

(vii) induction of IL-8.

As used herein, the expression “binding to IL-18” means the capability of IL-18BP to
- bind IL-18, e.g. as evidenced by its binding to labeled IL-18 when affinity purified as in
~ Example 2 herein.

As used herein, the expression “modulating the activity of IL-18” means the
capability of IL-18BP to modulate any IL-18 activity other than blocking, e.g. partial
inhibition, enhancement, or the like.

As used herein, the expression “blocking the activity of IL-18” refers to the activity of
IL-18BP to block at least one of the above exemplified biological activities of IL-18. The
IL-18 blocking activity of IL-18BP is exemplified by the ability of IL-18BP to block the
IL-18 associated IFN-y expression in murine splenocytes. As it will be shown below in more
detail, the modulating or blocking activity of IL-18BP is in part due to the fact that IL-18BP
inhibits the activation of NF-xB by IL-18. Furthermore, IL-18BP blocks at least one of the
following activities of IL-18, namely induction of IFN~y in human and mouse cells, induction
of IL-8 and activation: of NF-xB.

A DNA probe for screening cDNA libraries was prepared by reverse-transcription
PCR with specific sense and antisense primers and RNA from the human Jurkat T cells with

primers from the TIGR sequence. The resulting PCR product was confirmed by DNA

10



SDS- PAGE with silver staining under reducing and non-reduci ng conditions
and had the sane apparent nol ecular mass as that of the urinary |L-18BP.
Protein sequence analysis of this preparation reveal ed the sgg I\gtﬁ@m nal
sequence as that of the urinary IL-18BP. | nmrunobl ot anal ysis AYE 78BPa
wi th antibodi es rai sed against the urinary |IL-18BP revealed the sane

I I band t th [ tein, t , [
rmanopr eclBIST BAYFS! 1B RCh, peRasipae dhelre by 2PLard oY o 2 PRPelohas

able to dicehRg®f YéirAinanleBNA librdrRBRIeHy BNt p8efaPbilob§ nfbéy#ad¥om the
Therefore, |L-18BPa corresponds structurally to the IL-18BP iIsolated from

urine. Cr udekadidegduting,i from| PBVEBRad frorme humsn spletwr ThéhearousbinHépepdeand DN bi t

bna mouse SR sotElmotied o foup I Bnp siice Bl 1SHA HENehmen, sl ML A S
(Fig. 9). vhhigss co@stot pueavé ss10bik Ig&rétel&gﬁoitéiys. T nhdst AQBRANCIRRIIASSBING hade

coding for a biologically active IL-18BP. The invention further relates to
nut ei ns ark® dpeageasingframe (of 193 Bpdonaneddirigr far a signall pgrisle ertin someliness rpieoedi ns

consi stin 114 type | L;18BPs and viral |L-18BPs, or their t gi r
Chei v 1 ragvanpeleafy difnse L b ap P GrbireRtraadoton et b ariet ksl - D
of  bi ndi nghdst fitst 40rredidites hATBHedGeErectly AR tHIER N-RefEhdD ptdi€intséfu¥ncddiitRe Ginary
refers to anal ogs of an IL-18BP, or analogs of a viral |L-18BP, in which
one or morlb-I8BH KEEQMIAoNA:?H Fessipgsiien off thensysieiar residugBpuggestod rthat this

| L- 18BP ar - aC i 1 i | due . are I r
ore or monS aep il 6ot G FiElhoBun (B et s SinEhh AR 6 o

| L- 1 8BP, dBlnaresiduasl within|Bikitre -1 $BRE waLhpogntial NQipdodplaabd yitd. IThe ahjealothert y
of the resulting fproducts as conpared with the wild type [ L-18BP or v'{)al
| L- 18BP t o'2prMs Qfolli-L8BR werpelses Abnndanisthap dLph&Ba ebhelyinglideh as shortged; k

and/ or by 151 1ts8pYidiA¢A ' ; inoYeidP i W t
techni que suitable 't IeléeI)rd %@?ﬁ%@%&ﬁh@&%@%@ﬁ‘ﬁ?o&é rrlchI.] équﬁ’IIBr g‘?IéIIIIgBIayurﬁas
a sequencerofinafidianoo dsidsedidues i(BEQ 1P NID@).i & diird/ eartzint, [LHABPofwaamepr¢sedt®8d 3P,

or sufficient uplicati of. a virgl 1L-18BR,_ such as to,ha
subs'IJ fanI i IsIIyI %/Eé EII?JI‘)’w‘gc‘I“I/ﬁ?Q y)rt%\sqgﬁz_?ll%egpc_ie @E@ga%‘%“\‘?i god S?S“IIUE%/%@EI’-"V&I‘ISI’)I Bs
capabi | i t m&hre OBIof 149 dBino Rid RIFUES(SEIL INNGI6). TiasfoprRSLARt Bl-188Pdi ng

activity to IL-18, it can be used in the purification of IL-18, such as by
nmeans of #Pfiethfarya Higmadpepide epPY aminechcidhiesidvenfdioweddrysa tatuzel [k-d SBBwE 133

subst ant i aalnhx? §%ﬁ1f4§?ﬁ“§?ﬁ§%§'§b&‘§§f L-18BP. Thus, it can be determ ned

whet her any g antially the same activity as |L-18BP by
nmeans of routin® figkRersEBNHRt hEXBibko eRiklefice 8f HBItRAAI 11018PP NsplicdhBAadls, a
e.g., to a sinple sandw ch conpetition assay to determ ne whether or not
it binds thymeR geppmimp libearne was| ssrsned) with-al grobe (esireapondingd too futlvipnetisHalSBR
ELI SA ass . r j t sue in.h t %
Cdent ity oPorre BhrercRhel SREHIRR teneB Y A Gl TRAR LS
vi ral | y- eneareleabjedted BBPNY0 seduegeeanalyBisewitlp gk fiabbhd intefnahpdmerds. Atiagdthed 084

at | east % ,at least 70% at ast 80%or, nost preferably, at .
67(:)8/(ch sequence was asgemablecI ?rom these clones (SEQ ID NO:9). NoII:xon coding for a

trans-membrane (TM) receptor was identified within the 7.8 kb sequence. All variants shared

a common translation start site, coded for the same signal peptide of 28 amino acid residues
and soluble mature proteins of varying sizes and C-terminal sequences. The IL-18BP locus
contains an additional gene, coding for the nuclear mitotic apparatus protein 1 (NUMA1),
positioned at the minus strand. This finding localizes the IL-18BP gene to human
chromosome 11q13 (36).

An homology search was done with the complete protein sequence of IL-18BPa and

the GenPept database (HTTP:/www.ncbi.nlm.nih.gov), using the Smith Watermann

11



| east 90% i dentity or honol ogy thereto. Muteins of |L-18BP pol ypeptides or
nmuteins of viral |L-18BPs, which can be used in accordance with the
present invention, or nucleic acid coding therefor, include aftfgbéqmﬁet of
substantially correspondi ng sequences as substitution peptideg o]

pol ynucl eoti des which can be routinely obtained by one of ordinary skil
inthe art, w thout undue experinentatiqgn, _based on the tea%E%Egs and

gui dance [HEoEEHR ol Wee feimd thatghoraolagiesiof dbr 8BS &G BXRTesTedIn $HV6F VI ®n#Sst ry

and struc : _ ENCi : t.el LR MGHMES
Spri nger - VT e PRREF YF e by Bhiafivn SREAEIPHES pRUOD Epdhe QUTHINEE,
and Ml ecubde forRmripes tytelsine YcebtoFs sginthat sacEvirallBancoded nwileumites stO83s dogdych
are hereby incorpor a%glc{),by reference. For a presentation of nucl eoygikde
sequence SEASBIONS (fhatombibit jmmune respjises s BPRliaNE thele ComeSRARING  CYIxIne
supra, at ; - Ay L a S o] et , , @t li efore @d D.
Preferred ({:eﬁlaerlivgegs& ?ﬁ%&%’e?ﬁg’ ??%cgﬁpdaoré}é &mﬁ#ﬁhté]ﬁe‘g"prsggg??ﬂi E%Znt ion are
what are ikveation fisrthec oclates vaviraily esaodsd homblognes of BALRBR diat venyaalsangereecasd

bstituti f 1L-18BP I tid . prot ei iral 11-18BP:
ol ude' s RN TR ra Al o o ehah e bpl W 8h EveT i FEYERE PO
simlar p%.ﬁioifdé%g%‘?liaﬁﬁi’;]{ﬂ@%%\ji@eﬂ ih'TaaB%eSI‘JbS“ tuti on between nenbers of
I

the group w preserve the biological function of the nolecule, G antham
Sci ence, Vol . ¥8Sprdpyg to8B6e pRBent(ide&ntipn thet virus enteded hohmioguesdiL118RE raaydbe

del etions of am.no aci.ds 14 1 1 Al 003 ma so. be made in the

above- det (AR E gD BREUETAEIRS SHAYY PG ATIEE BEGH DR pae: daPsFgded
the inser thoidfogdk IHARBP P&TersAH b )sirhRY BE atfled L WOPH Th A0seqidrids of 6t Igast 700
thirty, and preferably wunder ten, and do not renove or di s%ace am ng

aci ds” whi @idaesidegsi Magepraferablyf iihes ableast 508 st taste@Q%inat leasg 70%g pleast §8%
i dues, i " Dr i nej That . T, i f .Protein:
Chat ne- " SErtabBRtrapty! 4eJ6dsCh % s PR iy SeaPhie AH 0B amid i lidues.

produced by such deletions and/or insertions cone within the purview of
the present invention. However, cysteine residues which_ar ot required
for bi ol odiablsl 1. ¥drusweneqdedagyotsims, shepinglagh ipmplogy pebupasilgi®Bl e g. in order
to avoid the formati on of undesired intranol ecular or internolecular

di sul fide bridges which nay cause a reduction in the activity of the

| L- 18BPs. Gin@Ptpysaphencet he syn¥iyeye am no acid groups are those defined in
Table |. Myre preferab he svnonymus am-noacld greups—are—t hose
defined | MERBPEII 4 and most UGS HFGPM eRAAZIORIAY WiASURRPRA aci d gr oups

are those \jeljeses,is3 1abl e |1 h60dPs MAHFEAPcoifidoun ARk eblype 19 0ups of

Synonynmous Am no ACi ds Am no ACI
SWPHLSB 12 122013 Swinepox virus
~ CV41KBPL_14 Cowpox virus
VVCGAA_S Variola virus
U01161 3174 Ectromelia virus (mouse Poxvirus)
VVU18340_6 Variola virus
VVU18338 7 Variola virus
VVU18337 7 Variola virus
VARCG_7 173 Variola major virus
MCU60315_51 Molluscum contagiosum virus
HNABV _1 New Hepatitis non-A, non-B associated virus

12



Leu
Au
H s
H s,
Pr o,
Phe
Arg,
H s,

Pro Thr Ala Val dy Ile Phe Tyr Cys Hs Gn Asn Lys
Met  Trp Synonynous Group Ser, Thr, dy, Asn Arg, Gn, Lys,
Ile, Phe, Tyr, Met, Val, Leu dvy, Ala, Thr, Pro Pro,, Se ,
@n, Thr dy, Thr, Pro, Ala Met, Tyr, Phe, lIle, Leu‘I i/é“ﬁ %a,
Ser, Gy Met, Tyr, Phe Val, Leu, Ile Trp, Met, Tyr, Ille, Val,

T W R Aehnn s mi 057 o i oSk e REACSE™
II%E%?PAK/E%?S ifsbifed 1178 theﬁﬁ@mﬁﬁﬂan b¥ptessfétivectd: PEFROS. Ard@ssefet Eodlﬁ@e
for an (His)s sequence was added to the 3’-end of the IL-18BP ORFs in frame, in order to
facilitate purification of the recombinant protein. COS7 cells were transiently transfected
with the expression vector and serum-free medium of these cells (150 ml) was concentrated
and purified by metal chelate chromatography. IL-18BPa ran as a single band upon
SDS-PAGE with silver staining under reducing and non-reducing conditions and had the
same apparent molecular mass as that of the urinary IL-18BP. Protein sequence analysis of
this preparation revealed the same N-terminal sequence as that of the urinary IL-18BP.
Immunoblot analysis of IL-18BPa with antibodies raised against the urinary IL-18BP
revealed the same molecular mass band as that of the urinary protein. Furthermore, using

immunoprecipitation followed by SDS-PAGE and autoradiography, IL-18BPa was able to

~ displace urinary 'I-IL-18BP from binding to the antibody. Therefore, IL-18BPa corresponds

structurally to the IL-18BP isolated from urine.

Crude and purified IL-18BPa were tested for their ability to inhibit the biological
activity of IL-18. IL-18BPa inhibited the activity of human and mouse IL-18 in murine
splenocytes, PBMC and the human KG-1 cell line (Fig. 9). These results confirm the identity
of IL-18BPa cDNA as the one coding for a biologically active IL-18BP.

The invention further relates to muteins and fragments of IL-18BPs and viral
IL-18BPs and to fused proteins consisting of wild type IL-18BPs and viral IL-18BPs or their
muteins or their fragments, fused to another polypeptide or protein and being capable of
binding IL-18 or its homologues.

As used herein the term "muteins” refers to analogs of an IL-18BP, or analogs of a
viral IL-18BP, in which one or more of the amino acid residues of a natural IL-18BP or viral
IL-18BP are replaced by different amino acid residues, or are deleted, or one or more amino
acid residues are added to the natural sequence of an IL-18BP, or a viral IL-18BP, without
changing considerably the capability of the resulting products as compared with the wild type
IL-18BP or viral IL-18BP to bind to IL-18. These muteins are prepared by known synthesis

and/or by site-directed mutagenesis techniques, or any other known technique suitable

therefor.

13



Trp 16 ;i 1 AU G 2003 TABLE Il Mire Preferred G oups of Synonynmous Am no
Acid Ser Arg Leu Pro Thr Ala Val dy Ile Phe Tyr Cys Hs dn
Asn Lys Asp Gu Mt Trp Amino Acids Synonynmous Goup Sgr1 giug,zggys,
Arg Leu, Ile, Phe, Met Ala, Pro Thr Pro, Ala Val, Mt, Ile y Ile,
Met, Phe, Val, Leu WMet, Tyr, Ile, Leu, Phe Phe, Tyr '

Any such mutein preferably has a sequence of amino acids sufficiently duplicative of
that of an IL-18BP, or sufficiently duplicative of a viral IL-18BP, such as to have
substantially similar activity to IL-18BP. One activity of IL-18BP is its capability of binding
IL-18. As long as the mutein has substantial binding activity to IL-18, it can be used in the
purification of IL-18, such as by means of affinity chromatography, and thus can be
considered to have substantially similar activity to IL-18BP. Thus, it can be determined
whether any given mutein has substantially the same activity as IL-18BP by means of routine
experimentation comprising subjecting such a mutein, e.g., to a simple sandwich competition
assay to determine whether or not it binds to an appropriately labeled IL-18, such as
radioimmunoassay or ELISA assay. |

In a preferred embodiment, any such mutein has at least 40% identity or homology
with the sequence of either an IL-18BP or a virally-encoded IL-18BP homologue. More
preferably, it has at least 50%, at least 60%, at least 70%, at least 80% or, most preferably, at
least 90% identity or homology thereto.

Muteins of IL-18BP polypeptides or muteins of viral IL-18BPs, which can be used in
accordance with the present invention, or nucleic acid coding therefor, include a finite set of
substantially corresponding sequences as substitution peptides or polynucleotides which can
be routinely obtained by one of ordinary skill in the art, without undue experimentation,
based on the teachings and guidance presented herein. For a detailed description of protein
chemistry and structure, see Schulz, G.E. et al.,, Principles of Protein Structure,
Springer-Verlag, New York, 1978; and Creighton, T.E., Proteins: Structure and Molecular
Properties, W.H. Freeman & Co., San Francisco, 1983, which are hereby incorporated by
reference. For a presentation of nucleotide sequence substitutions, such as codon preferences,
see Ausubel et al, supra, at §§ A.1.1-A.1.24, and Sambrook et al, supra, at Appendices C
and D.

Preferred changes for muteins in accordance with the present invention are what are
known as "conservative" substitutions. Conservative amino acid substitutions of IL-18BP
polypeptides or proteins or viral IL-18BPs, may include synonymous amino acids within a
group which have sufficiently similar physicochemical properties that substitution between

members of the group will preserve the biological function of the molecule, Grantham,

Science, Vol. 185, pp. 862-864 (1974). It is clear that insertions and deletions of amino acids
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Cys, Ser Hs, dn, A,)q Gu, @n, H's Asp, Asn Lys, Arg Asp, Asn du,
Adn Met, Phe, Ile, Val, Leu Trp 17 i'1 1 Al G 2003 TABLE Il1 Mbst
Preferred G oups of Synonyrmus Am no Acids Am no Acid Synonyrmps,‘. @Gogg Ser
Ser Arg Arg Leu Leu, Ile, Met Pro Pro Thr Thr Ala Ala Val aﬁ y
e Ile, Met, LeuPhePhe Tyr Tyr Cys Cys, Ser Hs Hs dn G@n AsnAsn
Lys Lys Asp Asp GQu Gu Mt Mt, Ile, Leu Trp Met Exanpl es of

pr oduct i omagfalsarbernmadedn thesabbgé- deﬁnedcsa@lmnemmmmt aleringi théir fumatitre paigulaflpr

obt ai ni ng. nutei ns, of |]-18BP pol pt| S or proteins ei ns i ral

| L- 18BPs, fmg‘? ingerdions oF qelgdiops 8&%%‘% %ﬂ%ﬂ‘"ﬁ’ﬁ&’l H‘Rﬁokﬂ‘g%h ged t\Lj%’eps,

such_as p%ﬁ&e@%ﬁd?(ﬂdndyﬁop?éﬁduesor ﬁgpléé’e %ﬁjh &1&531h§114are 4rinea 8P ﬁﬂmﬁonal

4,737,462, to MH et al; 5,116 to Koths et al 4,965,195 to Nanen et

al . 4, 879cdrifarmatiofherpy esteie; residdes, Afihs69 1" Rrincipdes Bhat Afoveam dheyEaldiag of
Protein Chains", Science, Vol. 181, pp. 223-230 (1973). Proteins and muteins produced by

such deletions and/or insertions come within the purview of the present invention.

However, cysteine residues which are not required for biological activity may be
- replaced with other residues, e.g. in order to avoid the formation of undesired intramolecular
- or intermolecular disulfide bridges which may cause a reduction in the activity of the
IL-18BPs. |

Preferably, the synonymous amino acid groups are those defined in Table 1. More
preferably, the synonymous amino acid groups are those defined in Table II; and most

: preferably the synonymous amino acid groups are those defined in Table IIL
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substituted proteins presented in US patent No. 4,904,584 (Shaw et al). 18
|~ "1 AUG 2003 In another preferred enbodi ment of the present invention,
any nutein of an IL- | 813P or a viral IL-1813P, has an am no ‘hdiAlG 2003
sequence essentially corresponding to that of an [|L-1813P, or to a viral

| L-18BP. The term "essentially corresponding to" is intended to conprehend
proteins with m nor changes to the sequence of the natural protein which do
not affediABREIbasic characteristics of the natural proteins, particularly
i nsofar a Wy Llityto hind JL:18, .The type of changes which are
general | yi)({%ir%gife e@g‘ﬂlptsc‘)%lsgf]?nW?%i‘%mf'hoeA“élgsenti ally corresponding to"

| anguage are those Wihine Aqal d resul t sfyf,@,@,ﬁ@li‘svgpddpnal mut agenesi s

t echni ques of the DNA encodi ng these gr oteins, resulting in a few m nor

nodi fications, and S§treening for theSeedhr.ddyadstivity in the manner

di scussed above. In ggddition to bindi - he..nut ei ns may al so

nodul at e and/ or bl oCK®I L-18 activity. %%ﬂnh]s%%l r¢hzli§—(13%r dance wth the
present invention ifglhude proteins ennepm;b,n‘ﬁr,a/{etpuglgém aci d, such as DNA
or RNA, which hybridizes to DNA or RNA, which encodes an |L-18BP or
encodes a viral |IL-P8BP, in accordanc&nials ThePir esent invention, under
stringent conditionsy, The invention a i.nC C eic acid, which
is also useful as asnu;.)r obe in identi flh)?:ogtﬁlegrélg’g(g@pﬁ}rjsi ?‘lh{(;a 1 on of the
desired nucl ei c aci dlaFurthernore, suGiy,Mie)RocAlaci d woul d be a prine
candi date to det erm'\%i: whet her it encodes_a pol é/pe tide, which retains the
functional activity an | L-18BP of MF‘é’Bfre R ile; N@I on. The term

"stringent conditiey refers to hybniidigaty anean ubsequent washi ng
condi ti ons, which thoZe of ordinary é&%l#ﬂiaﬁtﬁg’ glt conventional ly refer
to as "stringent". Hee Ausubel et al.MefLFyreBhe, Vial,dteoclid s i n Mol ecul ar
Bi ol ogy, supra, Interscience, NY., 6.3 .4 7, 1992), and Sanbr ook
et al., supra. Wt h?ﬁ?? limtation, exgﬁbﬁ@%’ @F’Ql%’rl‘?‘ﬁgre%%g%ndi tions include
washing conditions ng 20C bel ow the gg} ouéaprd 1iEnve Ledaypybrid under
study in, e.g., 2 x SSC and 0.5% SDS for 5 mnutes, 2 x SSC and 0. 1% SDS
for 15 mnutes; 0.1G¥sSSC and 0. 5% SDSer, dhr,336 for 30-60 mi nutes and then,
a 0.1 x SSC and 0.5%.SDS at 68C for 305;6Q mautes. ., Those of ordinary skill
in this art under stﬁﬁg that stri ngencg'l%’gfyai G&oﬁ@’ﬁg'@%epend on the
l ength of the DNA sgnences, oligonucietliydeAnt ¢igsTHr sAgphGas 10- 40 bases)
or m xed oligonucleotide probes. If m xed probes are used, it is
preferable to use téSPanethyl anmoni GiReMPeSEEASPTMAC) i nstead of SSC. See
Ausubel , supra. Theyipvention further 4;n d l;ej.c aci ds which code for
| L- 18BP accordi ng tg)“ly?he present i nvgrll ’f%l?l{j ﬁﬁ‘“‘a%ﬂ“ﬁ}éh differ in codon
sequence due to theAdpgeneracy of the endn, Asp9 AUG 2003 code. Such a DNA
whi ch possibly doeslgﬁot hybri di ze under stringent conditigns to the DNA
sequences shown in F'Bures 4 to 7, butASPsLWe@éF’t@é}gb%Aé%ﬁaBl e of encoding
an | L-18BP accordinpgeito the present i ¥,ellkt,i\/%ﬂﬂeﬁ,y]€1|e§0 i ncl uded by the

poly

ip!
i nvention. The term "fused protein” repers to a pepti de conprising an
| L-18BP, or a viral Trp Trp
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| L-1813P, or a nutein thereof, fused with another protein, which, e.g., has
an extended residence tinme in body fluids. An IL-18BP or a viral |L-18BP,
may thus be fused to another protein, polypeptide or the like, e.g., an

i mrunogl obulin or a fragment thereof. It may also be fused tofdopyet2803l ene
glycol (PEG in order to prolong residence tine. The term"salts" herein
refers to both salts of carboxyl groups and to acid addition salts of

am no gr ouisBDbE I&n |L-1813P, a viral |1L-1813P, nuteins, or fused proteins

t her eof . d@alts of a carboxyl group may be forped by neans known in the art
and i ncl uddorefefexred Grawps of Syngpymeusmdno dgilsum  cal ci um  ammoni um
ferric or zinc salts, dy t:he i ke, and it ani ¢ bases as those
formed, for exanpl e?m\}\nﬁl[%ﬁx%ﬁ’i nes, such agﬂlzr"l?yentlwasn(g og{rﬁgne, ar gi ni ne or

| ysi ne, piperidine, Sprocaine and the |ik&er Acid addition salts include, for
exanple, salts with mneral acids such as, .for exanple, hydrochloric acid
or sulfuric acid, and8salts with organi E1ady8A®8uch as, for exanpl e,
acetic acid or oxal yg,acid. O course, a c s nust have
substantial ly sinil%%uactivity to IL- 1 g%%g&’bgﬁﬁﬁgional derivatives" as
used herein cover dfrovatives of |L-18BPalaPra viral |L-1813P, and their
mut ei ns and fused pgg}eins, whi ch may bengepared e.g. fromthe functiona
groups whi ch occur si de chains on the sidues or the N or C-term nal
groups, by neans kpgyn in the art, and agg Ajpcluded in the invention as

|l ong as they remain pharmaceutically acceptable, i.e. they do not destroy
the activity of theVatotein which is substaetiBély sinmlar to the activity
of I1L-1813P, or virgh | L- 18BPs, and do ngﬁ confer toxic properties on
conposi tions cont ai %g it. These derivatf¥es may, for exanple, include

pol yethyl ene gl ycol ygi de- chai ns, which mgy pRsRh&VdIgERi ¢ sites and extend
the residence of an IL-18BP or a viral IL-18BP in body fluids. Cher
derivatives includePheiphatic esters of Mas Txralwdeyl Phgr oups, ami des of the
car boxyl groups by ction with arrm)niaP é.ﬁjth primary or secondary

am nes, N-acyl derivatives of free am no gﬂodﬁs of the am no acid residues
formed with acyl noiGgsi es (e.g. al kanoyl Qgk, Szar bocyclic aroyl groups) or

O acyl derivatives of 20 I 1 AUG 2003 free hydroxyl groups (for exanple
that of seryl or thfB®nyl residues) fornEdSWRAcyl  noieties. As "active
fractions" of an ILGEBP, or a viral IL-} Qﬂnnﬁgeins and fused proteins,

t he present invention covers any fragnent Gr precursors of the pol ypeptide
chain of the proteiAsnnol ecul e al one or tsgeAdrer with associ ated nol ecul es
or residues |inked thereto, e.g., sugar_or phosphate residues, or
aggregates of the prétein nolecule or théy§d§§r resi dues by thensel ves,
provi ded said fractugﬁ substantial ly retajsgsate capability of binding IL-
18. The term"circularly pernuted derivatiVes" as used herein refers to a
linear nolecule inGlaich the termni haul@en joined together, either
directly or through | i nker, to produce i reoul.ar | ecul e, and then the
circul ar nol ecul e igi%pened at anot her IB@%I?%%ﬁfﬂaﬂrgD ce a new linear

nol ecule with term mpdi fferent fron1the1}§rn1ni in the original nolecule.
Circular permutations include those nol ecul es whose structure is

equi valent to a nolecul e that has
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been circul ari zed and then opened. Thus, a circularly permuted nol ecul e may
be synthesized de novo as a linear nolecule and never go through a
circularization and opening step. The preparation of circularhy %ggnb%gted
derivatives is described in W95127732. Various reconbi nant ceflg tc S
prokaryotic cells, e.g., E. coli, or other eukaryotic «cells, such as yeast
or insect cells can produce IL-18BPs or viral |L-18BPs. Mthods for

const ruct iIIABEBEANopri ate vectors, carrying DNA that codes for an |L-18BP
and suitahle r. .transformn e.d.,,E. coli, mammalian cells and yeast
cell's), o%?%%«%ﬁﬁeﬁfg ¢ﬁ%‘ﬂ’ét°?1§§ﬁ?éy'¥’ﬁ’s&'8é‘}° Xflgspr oduce a reconbi nant

| L-18BP or a viral IAdmikdBeiare wel | knomyhéh}t,ﬂ@usa@}ouéﬁee, for exanple,
Ausubel et al., eds. "Current Protocols inh Ml ecular Biology" Current
Protocols, 1993; a’®r Sanbrook et al., ef8ist "Ml ecular doning: A
Laboratory Manual ", 2nd ed., Cold Spring _Harbor Press, 1989. For the

pur poses of expressfgﬁ of 1L-18BP protei € or viral IL-18BPs, DNA
encoding an IL-18BPren a viral IL-18BP, thgille, Maagnents, nuteins or fused
proteins, and the operably linked transcriptional and transl ational

regul atory signals, P e inserted into veftors which are capabl e of
integrating the desh%?d gene sequences iq%g the host cell chronosone. In
order to be able to select the cells which have stably integrated the

i ntroduced DNA intoAlaheir chronosones, o@nge or nore nmarkers which allow for
sel ection of host cells which contain the expression vector is used. The
mar ker may provi de VG prototrophy to anvahuxotropic host, biocide

resi stance, e.g., aqﬂ&biotics, or resist@ﬁfe to heavy netals, such as 21 11
A U G 2003 copper, or"the like. The sel ectabl e marker gene can either be
directly linked to fllee DNA gene sequencds, Met, lieuexpressed, or introduced
into the sane cell cot ransfection. Adﬁhtional el emrents may al so be
needed for optinal fit hesis of single chd8Fn binding protein mMRNA. These
el enents may includqy§plice signals, as | as transcription pronoters,
enhancers, and termnation signals. Said DNA nol ecule to be introduced
into the cells of cloisce will preferablyGQys Serncorporated into a plasmd or
viral vector capablﬁgof aut ononous repligﬁtion in the recipient host.
Preferred prokaryotit plasmids are derivatfves of pBr322. Preferred
eukaryotic vectors @lacl ude BPV, vaccini &lnSv40, 2-micron circle, etc., or
their derivatives. Such plasmds and vectors are well known in the art
(2-5, 22). Once theAs8ctor or DNA sequenéélicontaining the construct(s) has
been prepared for eﬁg%ession, t he expresiggn vector may be introduced into
an appropriate host cell by any of a variety of suitable neans, such as
transformation, trawpfection, |ipofecti @yp conjugation, protoplast fusion,
el ectroporation, calcium phosphate precipitation, direct mcroinjection,
etc. Host cells to K8%used in this invenﬁﬁbn may be either prokaryotic or
-eukaryotic. Prefenygd prokaryotic host &n&%qgﬁ bacteria such as E. coli.
Bacil | us, Streptonyces, Pseudononas, Sal nohel’l'a, Serratia, etc. The nost
preferred prokaryotilaphost is E. coli. Bétterial hosts of particular
interest include E. coli K12 strain 294 (ATCC 31446), E. col

Examples of production of amino acid substitutions in proteins which can be used for
obtaining muteins of IL-18BP polypeptides or proteins, or muteins of viral IL-18BPs, for use
in the present invention include any known method steps, such as presented in US patents

" RE 33,653, 4,959,314, 4,588,585 and 4,737,462, to Mark et al; 5,116,943 to Koths et al.,
4,965,195 to Namen et al; 4,879,111 to Chong et al; and 5,017,691 to Lee et al; and lysine
substituted proteins presented in US patent No. 4,904,584 (Shaw et al).
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XI 776 (ATCC 31537), E. coli W1l 10 (F-, | anbda-, phototropic (ATCC 27325).
Under such conditions, the protein will not be glycosylated. The
prokaryotic host must be conpatible wth the replicon and conﬁrpg
sequences in the expression plasmd. However, since natural IL-18 E’s are

gl ycosyl ated proteins, eukaryotic hosts are preferred over prokaryotic
hosts. Preferred eukaryoti c hosts are manmualian cells, e.g., human,
nmonkey, nouse &mehathirpeeferrtthermbadimentaorfithé Prent dmtehtion laey ausen ofiey Ipd 8BP de

post-translati.o fications to.protein nolecul es includin orrect
Pordi ng. " Bbr UEA el B g it Giharabnce S-oiath Soetegianitng RaHRbAT 2
correct SIL&8BPALE %o ¥edipdl BC19dBP, ant te'?ﬁe(étssenﬁﬁﬂd} %oﬁé’éﬂ)oﬁ(ﬁﬁé YoOW intended to
post-transl ati onal pepti de nodifications including high mannose

gl ycosyl acomprehgndprotesns with mémrcbhangzsto bilsegienct efthe sateral proteihivdichda ndatze

t t b I b
i1 sed AORtPbEEE FoRROR T Reor e e BPIS: RETPHRYEdee fhias o iCEae
cel I's. Yeasid IBOG. TRS 8/pk o@‘@ﬁalngei AR @fezﬁ‘enlﬂ%ﬂ RbnRIUERRE wathirEthe ledbiaal903
on cloned manmal i an dgene products and secrefe mature |IL-18BP. After the

i ntroduct p@ﬁesoﬁndmmo Vieogeage art¢hdseswhicke wanldiresuljriomn donventivsilemuiagenesis

medi um h se wth of. vect r cont.ai ni.n

Bepr osbi ol BRaiRetang PO ghotdit Beferhetens FEufine E°F K AR BB ign

| L- 18BP, gcrednigy forltht&BFired U&ive B Ok Shiner PisclseiaBEvA Inf d@lﬁmntosmhhmgeof
The. above-nentioned cloning, clone isolation, identification,

char act er fiza8i thamarinsmayalse megulajsrandéo blask Ibrl8 agbiwiéy-i bed i n nore det ai

herei nafter in the Exanples. The expressed proteins are then isol ated and
purified by an r V4 i i

brcci pi tat] on, MLARY SF bOMR L Y Broskl Bty FEREE iy B encpded by 2
affinity nmlmmt:nﬂgsmjhgs DN& oigRNe\, gvhlclahylﬁrﬂxzeslthm&%rmpmm enaodes laadi es
i mmobi liz el nmatrix 1t1 ned withjn a c¢ql g‘? Crude arations
cont ai ni ngL égﬁ}é Qreg‘&ﬁ?ﬂF%énY“all 18y FCHEREEY Wi gRICSFE EEReR: WA eby
| L- 18BP witkihglft cQR&iﬂgnst Qht Iﬁﬁveﬁﬁ Ao Bl &e?@u&ﬂﬁﬁ!&é Qm@n&h@ﬁ’qjsyalsd/‘ﬁéelﬁﬁ akRe

inpurities WI|| pass throu Afrter was |ng the protein is eluted from
t he gel uptbe iz lediification aué patifigationof theattsirart nudigis agidr frothermoreesuchmueleisi gh
or a |low

H 11 T he |
useful fof lgx%‘?‘ggsqegﬁ PG{ne Hmﬁ%l_éag%ﬁfp gttelnglvngln tfé‘?tf‘]erllﬁrt S{:?re Sﬁ{a‘fﬁﬁde Whith®" >

der i vat i vesaihg tHEfRBl Shaf AEi BT & &PECI§BE A |th/e pResdhi rm«fbsmoh/el:ﬁ@fe%mf 'Qringb@r t
and | ong- termexpreSS| on of genes in mamuals are well known in the

| i t er at ur eondgiensi’ gsfermie hybtidi lqnhand gxgb@qd@itu washjng ooreilt;ons SKdtletthgse of

nuscl e, v h nuscl e and ver.resylt. in., system V.

her apeut PRiied ok B Py oBE 55 gl YR S ufiel 215, Eulth
| arge maPsotodacds huhMldchilar BiclosE GRS MtérlsélyncemvaV§Fé 3Ginde9.4 (B98ge1 $929,ndhd
parti cul arly bone marrow V\grecursors of 1 mune_cells have_ been used

successf ubpgb roelsref ahisupraa Withonblimitgtéan sxamples of ssipgeas sonshifions iptladeybing,
e.g. 0 t d
Vectors boRiGl ReE AR the b EPRUTRR. GRS Ghats chiBy i N ORI AR
t hese, vebt56t SDlSafsed noinutasieho S8€sadi (BB DS fars] 5(AKRMeshan ex SS@randtﬂsﬁt% SDS
successf ul at .)M rChfor 30-60 minutes and then, a 0.1 x SSC and 0.5% SDS at 68°C for 30-60 minutes.

Those of ordinary skill in this art understand that stringency conditions also depend on the

length of the DNA sequences, oligonucleotide probes (such as 10-40 bases) or mixed
oligonucleotide probes. If mixed probes are used, it is preferable to use tetramethyl

ammonium chloride (TMAC) instead of SSC. See Ausubel, supra.

The invention further includes nucleic acids which code for IL-18BP according to the

present invention, but which differ in codon sequence due to the degeneracy of the genetic
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respect to duration and | evels of gene expression and with respect to
safety considerations (Kessler, P.D. 1996, Proc. Natl. Acad. Sci. USA 93,
14082- 14087). Procedures for construction of an AAV-based vect.gr, have been
described in detail (Snyder et al, 1996, Current Protocols i niHukkh 2
Genetics, Chapters 12.1.1-12.1.17, John WIley & Sons) and are incorporated
into this patent. Briefly plasm d psub201, containing the wld-type AAV

genone i s codd. Suth & DN wigeH pdssiblyodoes nayybridiye undesirihgeaftGHditignk o the DNA
construct 23 9 AUG 2003 consi sti ng of an efficient eukaryotic pronoter

e.g., theSedpentesghpwYiinuEigpiesfoicer, but iRgearrtheleshsapahle of eqeadies an ALHREAP
sequence | 0, - . QF Vi - their muteins or
fusion pr %?%Erﬂgg ?)Ort!’h{‘3 gegsn}étr%glg%%ﬁplgrlse% (fméﬁéﬁcli %%é??ﬁ%‘nﬁé%t ransl at ed regi on and
a polyadenylation signal, e.g., the polyadenylation signal of siman virus
40. The resul t Thg terfretfasdl ptdin'predasitdla ipslypoptidencdngsrisity w 1In18BP herl peral AAV
pl asm d eéﬁ. ﬁAAV/ Ad into mpmalian cells e.qg., human T293 cel |l s. T({]eg

cul tures &rd8BRefr pnmutoin dhexpath fused nwith pethers peoteine Whish, ¢ig ulasady SXERdedr e
super nat a -col: f.t X s Sl r I th
fracti onatil %gjegéggﬁn@rﬁ%iggwgﬁﬁ?afgé I%rqgglpﬁ?tg ;Utl l?%%\[' h]g%g’l%?}é %%gtaf%&g (t:(? aléoenesri ty
gr adi ent, pradéia) palgstpédel of lenlike aigethnaimnhfGglobulie ot adyagarent dderobivi mag also
whereas the resultin reconbi nant. AAV, capabl e of, expressing |IL-18BP or a
viral IL- tﬁsﬁits,ei &pqlvrghyl%gléwél’%§5> 1 Qyderdp Pffﬁ%‘té’e'ieﬁ’éie?“érfﬁp‘?\s stable at this
step. So far, the physiological role of the soluble cytokine receptors has
not been est aBhf $¢ray”saltpehereinusfess febahisaltsobtarboxyh eroups padite iagid) 3dgdiinas

and in np C - 1.nhibit e b O, i,Cal iV .
"t he TRAS@OSRb Wbk of APNC- 1888 O SRUCHLLER, kit BOAUER pRAGHS hefad
recept or Sahsiofesarbbeyllirohpgiagdk famhddvbyt eanthimomecimnthe nardndsiatlutd mogskic

receptor, alsq known as TBP (TNF bi nding protein) was found to.prevent
Sept i c shatie s eXéWP}FaISf)‘?T\‘HB’e!CélFl%iaF’En%‘PB 2 6 Fo gt 04 theoile 28T Stk
found 10 Raiteomsal Ao LML (Bhed, 36/ BRIIOMIRCARYC! ABTES iBhaidhi)iko

alloreactivity i n nouse allogra reciplents y, the IL-18BPs and
viral |L- agBHse of lysine, piperiding, provaietand thentike. Aicitadditéoraslts invdudeafosesamyle,

i g aft St Vih sl Rt SRt ot ol SORRRPHRaic Py BB o a4 8BS
sepsi s, Mylifhl Rbsis §ei8§ QfthSas, for ERARPCactBShdid G SRARCadiD DL, AGHERN RERY T

attacks, ischemc brain injury, chronic hepatitis, psoriasis, chronic
hepat i ti s musthavestlestargiadly istnidar atliaty todl-18BBs be used, e.g. in any disease
in which endogenous production or exogenous adm nistration of |L-18
i nduces the di $Bastonal dapgtiassitasuseliehesdih waveéroderifativhe of dLi 8BPs ofhe viral
relates _to phar.mace%ti cal conpositions %%rgﬁri si ng
e

present i on fuyt.her
a phar mai_g'ﬁghtala{‘ CE éBPtSH’ISea’Ldaf‘}SF% PIOIRIS o Whgh T@BP"% Prepaggdy & 88p of
the i nventtiQfioRdl grélpRiwhidit bbME af e bhsins SiH@E e iR & fife RDEr ERSinfingarbips,

functional derivatives or active fractions thereof. The present invention
further rd&yameanstknowraimdbeatti ead acompbsiedi iontheciovpnticni ag leng as they remain

gggr g?cggitphgr%llalcgutlac%ﬁ)? %E:ge%lt'ﬁ)lf(::,a{er. itﬁ"ery & (rjlote dgs'tfoyath\e/iarcgl/it)\/ %Ct;ttﬁ)er p?ol!!glﬁ Whick 7Y
substantially similar to the activity of IL-18BP, or viral IL-18BPs, and do not confer toxic
properties on compositions containing it. These derivatives may, for example, include
polyethylene glycol side-chains, which may mask antigenic sites and extend the residence of
an IL-18BP or a viral IL-18BP in body fluids. Other derivatives include aliphatic esters of the
carboxyl groups, amides of the carboxyl groups by reaction with ammonia or with primary or

secondary amines, N-acyl derivatives of free amino groups of the amino acid residues

formed with acyl moieties (e.g. alkanoyl or carbocyclic aroyl groups) or O-acyl derivatives of
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24 1 1 AU G 2003 AAV-based viral vectors or another vector expressing an

| L-18BP or viral 1L-18BP or their nuteins, fragnents or fusion proteins

t hereof and suitable for admi nistration to humans and other mamual s for
the purpose of attaining expression in vivo of |1L-18BP or a virhl Aug 2003
813P or their nuteins or fragnments or fusion protein of the invention,
i.e. for use in gene therapy. The pharmaceutical conpositions of the

i nvent i on fegeehysirexyh rgeolips offora exdanmple tthatt o serply or thirzonyy residuek) f@BRdowith agylr al
| L-18BP, qr .their derivatives, or vectors for expressing sane wth

physi ol ogi"&%{FtIlV‘ acceptabl e carriers, and/or stabilizers and/or excipients,
and prepared i s '@e§AIRadtRhEN offarBiL-18BP, | of @PHtal IIZ38BP iR ifdCsa38sedi Rbtéins, The
nmet hod of administration can be via any of the accepted nodes of

adni ni st r 4k pres¢mringéntioh agoveryeanysiragmienti drl prdepsomsl ofrihe pelypepivdi ¢hiabn of thebe

treated, e.g.. int ly, jint | ar| bcut | | ocal
i ect s on PiReingBREGRY SRRF P Kier bRt “ B SSGrERA e v e B S FRe
amount  of sﬁg‘éridf%)ho%ﬁﬁ%ﬁduésﬁ)opg%g%%ﬁt&i STHRE PEbtdth |rﬂlolélﬁﬂ¥,e8fjt}ﬁr‘sug§kere§igtﬁs%y0f

adm ni stration, the disease to reated and the condition of th
patient. E’aﬁmei‘ieﬁjm@‘nﬁ@dws,ald Bactionsubstensiallyir¢thing thgsapabilatylobhndingoliat of the

protein on a b wei ght si.s tham w.ll. intravenpus. i nfusjon,. rdipal y,
L 8EPs or viiPierrL B nlpn R plti ik S IURN R Rt T g BRI

i ndi cat ed i ahichhBe teh@ini KBVY beh jGiHEDIOFEHEE elhé&remeedy orlifRfigh adinkBE t@produce
rheumatoid arthritis, graft rejections, inflamuatory bowel disease,

sepsis, malciicplremelacaleoaidsthen theteirsitler melacule igippensd at anedhan deqation tupredussAr t
attacks, i ] rAalD s m . ' it 4 asi r eni

panr eat £ Bl UC it GRERRL Rol TR eblrfin B3R frojsehld hpfer,
an aber rapermextorsdaciode tosd noléuldsaslthsagtructunis @ya@aknoto & mdlécubs thanhasases
of conpli ;ati ans due to, exogenous|y adm nistered |L-18. The i nven{;hi Qn al so

i ncl udes LAREN BEdazed gad thep opgned) Thgwe cyrularly perutqd melspipe may Resjypthesized
udes ol . L et S el |
agai nst t iyt 2ifiRar %U&@ﬁll(;pd'hg.rﬁgﬁigo I&g&& a Em&éﬁzga% gg&gg?&gh% VES. A

active fractlon_s. T term"anti ant to I nc cf onal
ant i bodi epreparation lob piadulatyt panndiatesi dekibtives is ddscritediin VOO RFM LS,

anti-idiotypicy(anti-ld).antjbodies to antibodi t hat, can be ] abeled .in
201 bl e or bouARPEF FieoRRAH SRR RSO B te Be RS G oipa ot
thereof peel, dach BY yedD¥r Fe¥NcABRAR fHb@ice TLCIBBI  orDiiEal TPL1 SBPR MRehddS for
enzymati c cl eavage, peptide synthesis or reconbinant techniques. 25 1 1 AU

G 2003 Polyrstizatng aprroprirdé aectarsecainties bYeh dwtisogrspfot an ilbrl§BEf angnsuitelle yor

nol ecul es ived fromthe sera ., of apimals i ized with.an antigen., A

o necl onaAEbERe ¢ £OR SdlE o Rk R Feast SRR, BERLRLE iEef s B St

anti bodi eso ppriuté kGedd@ntindit JENSBPAY £ RirAORUL SBP afe weRKndWwiSinSH® aftaBtd, @b Yy

simlar epitope binding sites. MAbs nay be obtai ned 33/ met hods known to
1

those ski ExaBPenAusbehet al., sds, "Gusreng Ragipsals kpModeculsn Binlogy't EurrenthProtoeals,

256:495-4 (A978).; e 4, 378, . Aus t 2aS 1,.1SH ,
e ow andot e Seepl SEMIC R Moot it SAPS RS naihan g i BBLP
Labor at or ypfit® 8Bjhor Rnads, 1989.

For the purposes of expression of IL-18BP proteins, or viral IL-18BPs, DNA

encoding an IL-18BP or a viral IL-18BP, their fragments, muteins or fused proteins., and the
operably linked transcriptional and translational regulatory signals, are inserted into vectors
which are capable of integrating the desired gene sequences into the host cell chromosome.
In order to be able to select the cells which have stably integrated the introduced DNA into
their chromosomes, one or more markers which allow for selection of host cells which
contain the expression vector is used. The marker may provide for prototrophy to an

auxotropic host, biocide resistance, e.g., antibiotics, or resistance to heavy metals, such as
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Colligan et al., eds., Current Protocols in |Imunol ogy, G eene Publishing
Assoc. and Wley Interscience, N Y., (1992, 1993), the contents of which
references are incorporated entirely herein by reference. Sucg antl |es
may be of any immunoglobulin class including 1gG IgM IgE and
any subclass thereof. A hybri doma producing a MAb of the present |nvent| on
may be cul tivated,i in situ or in vivag. Production of hlﬁr&h titers

of MAbs i rFOPR§Ty S the ﬂk etseleﬁs&klééwh?rsgepﬁealp?lé@éh% Aijecthydinked &the e genst
product i Onseq(dhcE®fd Fe ?zgfrl:gg&“(ﬂsmﬂ' §udlB'ifGUHE Sam g def leJ Strad eI:t'id?ln%(ﬂ fioway ch
are deri ved from dif ent ani ma speci es, suc hose avin

vari abl e r@gnerns they mlsecbefnecedechfmuptmal sM&h)es&mf mgiu ohdin |bmmmg)gﬂoodmm mMRNA.
const ant Chlrrerlca gldles are primarily ysed torgﬂng

i m‘runogem F‘f‘i‘e%tﬁma?/d%‘t}‘ PHfe SIEBRLS- 98 Mellas tppeerigion RromQirsaahErersy g
exanpl e, t@@,ﬁﬁﬁldﬁ%ﬁg MAbs have higher yields from hybridomas but higher

| mrunogenicity in umans, such that human/nurine chinmeric MAbs are used.
Chi meri ¢ anti bdiic DNehcnotetieds bef mtrotitneidr inpr datucedlis oof eiroécd<wdi\lfv|1vr¢fcrablhebeart
(Cabilly et _al I,OC. tl...Acad., Sci. US 1. 3273- 3277 984 Mor.ri son
o al ., pateotPogieh Tiiaa st oF Aok Aeior eapgbleaisy Sioniongs repliegipia trdeepienf
Nat ur e 31Ziost} Préided Q59 Rikbd ARRA{ AR VeODd
125023 (publ i shed m%‘gﬁﬁz?tl&gﬁbﬂflé%a)?éd&ivfg‘é%r et@%ﬁ‘*f’ Nat ure 314: 2668r8270
(1985) ; mﬂu@mBBV waccitlia,, S\E, @pmimnorPeitdeaitetappr theimtdetimatives 496h(paspiidls et

Feb Mo Pat | t 1.73
(publ | Shed SRR &l RSBRiR R A% 5, 22) JIRGEE Vaokaf GRENA SERYGRE L goE 3
(publis hed:ohﬁfl&t(cfm’as beSS ?)&paﬂ&’lqgr &prédsion, {ﬂérﬁﬁﬁ%’-ﬂon Radteninaf\Be lihtfodut&ninto

184187 (publishe ne 1 86); Morrison et al., European Patent
Appl i cati G appsopsiaty B mime%lhbsd aparod e wanmeuf) 8u1t8blhalg9¢¥1$etsu%h as transfprmatien) .

L5008 1808 B0, Hpopl GFOR" LRIRpoRR AT Bl MR
84: 3439- 3mxmlmaﬁ)dlre&mmebmjﬂcnon Reoc. Natl. 26 | | AU G 2D03 Acad. Sci.

USA 84:214-218 (1987 Better et al Sci ence 240:1041- 1043 (1988); and
Har | ow and LandloSheeissepbegised ip ABisraTestionvmadie, cithsprpiokaryliceor gakanitices

are ent| r?ljré‘feir@@g;{ ?giég&tf‘cd&t%% Py ER{HRCRS: af‘rE aghf; - 'BQEfPlruéfp'Sﬁeét@fﬁg#esl d)

antibody is an a I ch recogni zes uni que —dete Yy,
associ at ed®sgiidomanas Saltmiogelts, [Benctingetsi The afiosarprefiotred prykaryinicl hbst anth. b:obly

Cpe (b, R eedh_ﬁéést%%%&lggxn?%ﬁé’eﬂa{eeﬁes_{"ﬁﬁ SR B A TR M TD0 il
aspond 1 G VRE IS SRR E LR M E gt AR TR 1A L LR 3 B g Sen

pr oduci ng candiéibhd, bl protéin twigSieot i b gymy@teaetrﬁé dl@lé}foilc(ﬂdﬂﬁmtﬁﬂbd: chiilpatible
anti body) . ﬁ};@lﬁ f or exanpl e, US patent ) 0, which is herel n
P

entirely W %ﬂha%an%gom@i SqANARGES lﬂl‘ﬂi’é eémeFSlCPIHPl&ﬁmdbody may al so be used
as an "i nmunog i c i i ,

Py oduci ng A so ay e SR ITTEDs, SEASRaled pilel e VB R ER, are
epi t opi calprgfeirek miverc atokianyotinehasts, irafetred/Rakambiic fhoBtBChreexdamhﬁhamtaeHi t.g.,
Thus, i

by Lf)%lrn%g, monkey, mouse and Chinese hamster ovary (CHO) cells, because they provide

post-translational modifications to protein molecules including correct folding, correct

disulfide bond formation, as well as glycosylation at correct sites. Also yeast cells and insect

cells can carry out post-translational peptide modifications including high mannose
glycosylation.

A number of recombinant DNA strategies exist which utilize strong promoter

sequences and high copy number of plasmids, which can be utilized for production of the

desired proteins in yeast and in insect cells. Yeast and insect cells recognize leader sequences

\
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antibodies to the idiotypic determnants of a MAb, it is possible to
identify other clones expressing antibodies of identical specificity.
Accordi ngly, MAbs generated against |L-18BP and rel ated proteﬁpi ?% %@F
present invention may be used to induce anti-ld antibodies i A6
animals, such as BALB/c mce. Spleen cells from such innunized nice are

used to produce, anti-ld hybridqgnas ecretl Furt
anti-ld ngloe ghmammalign (eger pioducts apd PEFelS uragiﬂéﬁﬁ o fhenlﬁg? %8€an| n

(KLF) _andpbsedol Gné ABRELASaRfbih B3| scRR ficBhf whRE &IdtOMmr heaRwilbES
will contain anti-a ant i es at have th I ng properties of
t he ori gi mtor#‘d&btalmn@celrsl Exfressianof the t&RRd gpnd sqqeerme(s)spasubpm;t}mpr@dwil@ral

IL18BP The i-1ld MAbs th ave their.own idiot epi t

"i di ot opé a%ﬁﬁﬂ@ﬁhﬁ & vial Wi ﬁ%smgrf\{‘ §ign pratels; PBﬁEUtB‘@%/ %ﬁ“ﬂ’g{) g‘bﬂ‘f“?u?ﬂe as
an |'L- 18BfaQk-nfenfibh cfoln %Eme @ﬁaﬁ nﬂderﬁmﬁbﬁ eGhapllctabh ah® seRRAing O
i nclude e.g. antibo ich were tal ned by mani pul ati ng nouse
ant i bodi guotdduozsgine g‘snﬂbécbmemge r:letatiﬂma@mmbhmdhe Epamges.o be nore conpatible
wi th the human body. Such humani zed anti bodi es have reduced 27 AU G 2003
i munogenicity -and i nproved phar macoki netics in humans. They may be
prepared by UeRDBALES] BIORML 4rB tﬁéﬁQS@iEifed ahd ?ﬂnﬁ@d Beasy tht@ntiéhal prdcedure

humanzi ed anti-TNF ‘anti bodies In | ecul ar 'mmunology, Vol . 30, No. %DES
pp. 1443-inx6l3ingl @9Bactivhe presipitatiomt ctbomyltbgr@hw sl@cnmmtesm qrnthey bike: bst

and F( ab S0y A DR DA <t TRl e oyt AR togtfs Bl of 20

f ragnent sa lgaiCkhatrie chiftainb RSB a Wolirih.aCfude Préfedivons ebe@ininps£id reapnbihqntf rom

t he ci rcul at| on, and may have | ess non-specific tissue bindin ?quB
intact = abt]$igre passad trough the golumacwherghslL- bEBE3 vl @2@0(“1@8(3%)@ COIYmMyPY | pe
appreci atg n a

uggf ul i n hgppresen O%?’h\‘}vghlg ?}genﬁﬁ%u?ﬂggg‘h{si % %%t fe)zweacgzl'tﬁ?1 {P)Er{gé?t@h%

quant i t at ¢lerd dfon@theldet &&BPC@{dlt@oﬂélulS@dllyl dmpl S, foﬁmcsqmipasg, t o at hbigheiradalz
di scl osed herein for i nt act antibody nol ecul es. Such fragnments are

typi call yplﬁar%&LR!‘ééi BY/P ﬁrot eol ytic cl eavage, using enzynmes such as papain

(to produce Fapyf {@Q@Mﬁhha& RERIS odib usPuPRYERorbdl dfarl MLAMBIbA virehn

anti body is sai capabl b|n ing” a noleecule 1f 1t is capable of
speci fi call- !/SBEactherrgiemativets five mamineds hrel moretdpemﬁbqll)fandnllmahs \ﬁmt@r@@@h@@ t he
|to " 1s.nmeant oref r,_to that

anti bod term of..
nol ecul )e/ %"éﬂ%g erpy e’“(Pé Sﬁ‘QnB &FRES By mamm %?IF%:' dﬂﬁlealﬁ n%t die§Hkbe

recogni zegdwh thi en@rlfehp&?Yo egp'sf(é?&ﬁﬁm%cle %Edlﬂ&%hﬁ)ot}fiﬁhﬁﬂ%ﬂ@ﬁb& resideual |y
consi st of chem caI y active Surface groupings of nolecules such as am no

aci ds or systearic $¢wets at}tmralseuan@rmne Séqs@italf!mmk:hs easefihiargst acause of m:l@{g@m

characteristics a char ge ch terl sti

e ot s SBsaTet gnaGReaB i, e R iRE SR 3P Pek il bt mafGH
anti body pRteRodsSofatthlihe Béls NaveahrR! @e@fsubdrdifbily) OC@eralyi mwm wcunmﬁce
anti body capable of binding to an epitope of that antigen. An antjng&GAnny

have one ®¥Pressia ohpioteins iape-gepauscle include plasmid DNA, liposomes, protel
conjugates and vectors based on adenovirus, adeno-associated virus and herpes virus. Of

these, vectors based on adeno-associated virus (AAV) have been most successful with
respect to duration and levels of gene expression and with respect to safety considerations
(Kessler, P.D. 1996, Proc. Natl. Acad. Sci. USA 93, 14082-14087).

- Procedures for construction of an AAV-based vector have been described in detail
(Snyder et al, 1996, Current Protocols in Human Genetics, Chapters 12.1.1-12.1.17, John
Wiley & Sons) and are incorporated into this patent. Briefly plasmid psub201, containing the

wild-type AAV genome is cut with the restriction enzyme Xba I and ligated with a construct
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The specific reaction referred to above is neant to indicate that the
antigen will react, in a highly selective manner, with its correspondi ng
anti body and not with the nultitude of other antibodies MhiCh%q%Mﬂfﬁmm
evoked by ot her antigens. The antibodies, including fragments of

anti bodi es, useful in the present invention nmay be used to detect

quantitati V. or qualg-t.ativel n 1L-18BP or,a viral .IL-1813P,  or I
A 2003 CHFnd SRR st bofprom it P dbf elpBruetiRg oot Ko o
express siofseRERtRikncef a DMNA sBiREENEodify €6t ArPIL-1 TP Br Gavirdd 9L AGBPNPR} tirlted
by i mmunof | uorescence techni ques enploying a fluorescently | abeled

anti body @seinper dugioe pugieind oxj fragndnightherdofr asuisghile 3° fungandsted aegion and agr

fl [ tiop h i hodi f 1 h f f | h
prosent 1 TORRETS R el Sy R, BARRy by IR BT S ube Wi, AP sl 2

or i munoeteibiint Plahié 49 RY¥irads@ctddNwithi dnuhelpére A0 HlBMmidr.d. L pABRPAGrin®
viral IL-18BP, and related proteins of the present invention. In situ

det ect i on MARMYEanLels fghiwman T293 celtoTha guliumns aredhasgintestedspidle A4RBAVIFYSGIh2a

patient, Vi dj ahe ' A e j ' to
Ctch o spdElPELpirit il bl Suftrh s fiF GNELEO U1 g0 BoBT THE bRl AR
appl yi ng dractiohatade by aythiv@nivfie suixe! gdcipRmidn oslitifiedr of raa @yt density gradient,
bi ol ogi cal i%?ngl e. Through the use of such a procedure, it is ossible to
det er ni ne dipbrzednand then beasdmtedoC 4n JastrogEmyopdenoyirus| Whereagphe Tguliing
rel at ed ; it ' ] I a{§83£_ ' t sk ng
the pr eseﬁ%cglhﬁ)il/%m %\Y’a‘% 821'5 %feqb%%%bgﬁ ;ggﬁﬁ{}lat%??lﬁir eadi’ F)§ dpl)%? i(g:}ftya%lite\}l%aését)lnhat
any of wi desiaaproteins refahisstableagitldabtepret hods (such as st ai ning procedures)

can be nodified ipn order tq achieve su in sjfu detection. Such assays for
an |L-18BP or So frarts Physgiegicgy rolg _ it a?l_ab’fsi Fgo & IEHP i, DOt been
I nvention eEtHIBli,&@Jl."Phe%!TﬂHlé ?&Eg(tb&%ﬁ@h*eﬁl%gﬁﬁﬁb%gﬁﬂd&ﬁid i%%ﬂ@it%ase%qﬁlhgigﬂxe%

biological fluid, a tissue extract, eshly harvested cells such
| ynphocyt élegicdl egtivity tas syasshown ¢.g., whthe TN vpstennébh Ii2hclnbeere W aases, $ie

| t , kNt f detectably | | ed i bod b]
Cdent £y e B USRS Goft, Siuiied e Rstom it S ETnE ineg R armB AR B’ By
of a nunbegcepfor, 18 RNdwWikQS THEH (TN BMAing plofen)awhs follde tBipRéwat €&dticshodd B nay
be treated with a solid phase support or carrier such as nitrocellul ose,

or other &bimal madslsowhilesolyblerfpans efilchreceptomyyats foursd to haysprofoundEhibdprss

vashed i Cheseon i AOBHPHERES b SOl s AR Rbone P R B ool

| abel ed anti bodymilarlygekolldagBEs Md Virdl HE-18BS oNthe prosdninventionlhey $ialiuse phase
support or carrier may then be washed with the buffer  a second ¢tinme to
remove un tors tof Hbohyp. activity agiguint type | idinbgies) mpsepsisninsaiteinypyneqdissasisott or
carrier i ﬁlfiﬁ Ine g mﬁ ent . Blosi
"solid phgse S pQS{%t?", so%llﬁ p gg’gmgarrlfe%?f,ho sy%gs§§5%5$§ﬁla&géfﬁﬁ813’
carrier", ischemjppwatt'dissase maludingrdcuieshehn tatads diselreynis bpgpo injury; clmnici hepatitis,

capabl e of bi ndi ant.i gen. or .. . . .
P psoriasis, Ql%omc hegat?txs and acute hepatitis. They may thus be used, e.g. in any disease in

which endogenous production or exogenous administration of IL-18 induces the disease or
aggravates the situation of the patient.

The present invention further relates to pharmaceutical compositions comprising a
pharmaceutically acceptable carrier and an IL-18BP or a viral IL-18BP of the invention or
their active muteins, fused proteins and their salts, functional derivatives or active fractions
thereof.

The present invention further relates to pharmaceutical compositions comprising a

pharmaceutically acceptable carrier and e.g., a viral vector such as any one of said
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anti bodi es. Well-known supports or carriers, include glass, polystyrene,

pol ypropyl ene, polyethyl ene, dextran, nylon anylases, natural and nodified
cel lul oses, polyacrylam des, gabbros, and magnetite. The natyriepof 2003e
carrier can be either soluble to sone extent or insoluble for the purposes
of the present invention. The support material may have virtually any

possi bl e [ . iguration so.long as the ed ol gc S, -
capabl e o% %Y%é%l@lfag%éﬁ%a rﬁ"&@ﬁr \6er°t°z§n?(%f)e(§8§).g aﬂﬁ’?%{" & VE&L&S%&B br g’ﬁ’r ier
conf i gur atmoeinseyagheensdtefusioa lprotéifs iheredf ah@ 8ditabdd fos ilimiadtia€ioh to BSmhns dnde
inside surface of a test tube, or the external surface of

d.
Al t er nat i WHIey manHpals fprithe purpesy ob attginiag expressien imviyp eéIL,-lii%Fg 9rr gviraléL- 18BE.

f d : ' incl | il)ed i
Preferre of P‘EE%ﬁtémg lor frggrﬁéﬁtg{nsfu'tslgg lpg&gg%?tyesﬁx%rﬁg)?l, .(?e. n‘%ﬁlﬁa Tx{;%‘?i? 61?) %}l}{.)e In

the art w now many er - sui arriers r
antigen, or W [Thephamddceutical estgysitidng of iR iaa¢mRionard frepatd foredininistration by
experinentatjon. The bhinding activity of a given ot of antibody in

accor danc &Hngn el 83 eppviral Ry E3RE, o theiy derdvatives ofvaearsHet B¥RIESSHIE $Mkel |

known et : i i : [ WHRY el :
operati ve%%?hgép P%gﬁaﬁgs?ls:%e gag%egﬁ%@eﬁ%%gh/fo \glrs {aéglcz%gc@?) é)(r;:renIz ér}l%??t%’ningl gpearrrep 1cr)lyi ng
routine exdpsage fennd,atd. Oby. lycpHikzation ¢hdsdagP siahs The siuithvg, of Smidistrigion shake vy,
filtering and tRe | i ke may be ?d&rg,d,to, the assays as is customaré or
necessar y 2PH O ithe apeepisdmodes of adminigwtiomder simildscagraty sandnwith depend on the
anti body ohBEGP HE kddh Jhe jn | apyy
|abeled is by Ii ngi %qﬁ%&’s aetr'é’ tll(%;ﬁﬁ%{%yy St ns“ﬁﬁ“‘g‘%??% BYYlocal

i Mmunoass &yeqtisnA)r. topidad appligatien, om contimpusihery irdtsion, eetpoBd amousinof active
appropriate substrate,, wll re w th the substr te.in.suc']tﬂﬁ .manner, as
6" pr oduc PR Ao0Rs Sriayod, i L AeRERR OB ARHE OF SQmI BRI CLscagh o be
spect r opheae®ahd Ghe bordHiSHTBE fHe aBEntPY 0¥l SHRLtISTE F0S instaid] 'Will refir< B 16w& be
used detectably | abel the antibody include,” but ‘are not I'imted to, nalate
dehydr ogeAmeunt oftthprptede on 6 dbdnweighttmsis thiel will Bitrsvenous tiifusamer ase, yeast

al cohol dehydrogenase, al pha- gl ycerophosphate dehydrogenase, triose

phosphat e i somgr : S i reXi e, _al kaline phosph .

aspar agi nase, ¢ Cg(?:@%n@l)hd% ?’d@é%fg’ &B‘é %-%a# Bﬁ‘fsoé’f gglétgfs ﬁpﬁ%ﬁlg&%@‘ggﬁe"d\((’eg&e&
cat al ase, irglicatsdls for Ghe plROSIAELE adlEAY ERasRs, Bibell diabétds rhelbioid arthritis,

gl ucoanyl g%sagt and acetyl chol i nesterase. The detection can be acconp|ished by

col ori met I6183t1088s Inflamraaiorynpewsl diseaseofenyisnimultinles selerpsiss ischenie kesrly ne.
Det ect i on 4¥BYse s [ psual . [ : e : Of
enzymatic r easg?%ln ofrelldo %&gﬁgls r aaﬁ gﬁg’n%lé%drlr%a?]ilagggﬂy\ng{ ﬁﬁfs)dlﬁﬁgo Fl%éﬂ%@s’pﬁeogfaa%lg’d

st andar ds chibeicqunceatitivgndeutcmnomphtitished similagdiscugesin ahichrthet ys af atethstr

i mmunoassays. For le,..by radioactivity |abeling the antj bodi es or

ant i body F%/%fﬁ?’?é% of ?iﬁ%&ea&ggsgob% XSS @ tltt:]t8 ghin anesggpog}pﬂlga@?qsa ue to

| L-18BP, thsgRuelsly Adnihgfered 121§.adi oi munoassay (RIA). A good description
of RIA maybe found in Laboratory Techni ques and Bi ochem stry in Ml ecul ar
Bi ol ogy, by Work, T.S. et al., North Holland Publishing Conpany, NY (1978)

with particular reference to the chapter entitled "An Introduction to
Radi oi nmuno Asggy ipyegtion also includes antibodies against an IL-18BP or a viral IL-18BP, as well

as against their muteins, fused proteins, salts, functional derivatives and active fractions. The
term "antibody" is meant to include polyclonal antibodies, monoclonal antibodies (MAbs),
chimeric antibodies, anti-idiotypic (anti-Id) antibodies to antibodies that can be labeled in
soluble or bound form, and humanized antibodies as well as fragments thereof provided by
any known technique, such as, but not limited to enzymatic cleavage, peptide synthesis or

recombinant techniques.
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Rel at ed Techni ques” by Chard, T., incorporated by reference herein. The
radi oactive isotope can be detected by such neans as the use of a gama
counter or a scintillation counter or by autoradiography. It .is also
possible to label an antibody in accordance with the present ihJehiG 8wt h
a fluorescent conpound. Wen the fluorescently |abeled antibody is exposed

to light of th roper | eI ength, its presence can be then be dete
due to fluor esE%ngl@ ﬁm\ga ieh 8TenRRlErog s AOPARPIALoBS of pnibedycmalecyley erﬁ

-conpounds fafethk! S48F 65 Gfintald ﬁﬂﬁuﬂhﬁ ﬁtg@ dﬁ'h Jgg% gﬁ%noclgw%ﬁfawwfi%n@alns a

phycocyanin, allophycocyanin, o- uor escam ne
ant i body éuitstaatldly b@nmcmsmcbgnldtmhejfeaﬂuhedlesgsﬁeblfmrtesatmlgems evhidht popylatienal s

h 152 th i the | anthanid Th |
e ached POl STy Sl g ione IPIMGRG e TADY g Po PGB by Tehods
di et hyl engidirpty tﬂ@se%ﬁ’(ﬂieﬂ"ﬁ%é rt e drof EldRiDIe KBEFer ad t»fl Ct@éhé'%@ 495497

detectably | abel ed by coupling it to biotin 1otin ate can
t hen be det9&eé);etSbyPatont dNn. o324, Tt Ausubeh etoslpl eds.,t oupraf IHmtoesswdt Lane,

com o, bR RS RSO ASE S kBl B RS o

a chem | ugbmigas endl., ed€ OORREM ProtbB&ls B ﬁﬁtﬁﬁﬁiﬁﬂ%ﬁ dr@&e%ﬁ%ﬂni’l?‘u ARSSC Bt thﬁ ged

antibody is then determ ned by detecting t presence of m nescence that
ari ses dulitgigriense, No(y §6993f lwbhémwatenmwmhtdnrefaﬁncbsm @c@@@@t@mles of

| a ef her | bel
2ol unm nofertiphBFtetirecs” Sbpk anRpirane be S ahg aSarBobbRicRst iFhlie 10
oxal at e eRMIgEHigheGIEP and ahy SibeMHsBSRBntA ﬁ?d%ﬁﬁ%rﬂ&\/mﬁ)@a wof e bbalt the

anti body of the present invention. Biolumnescence is at
cheni | uni H¥sRtoRdRay beipultivatedinvisg dutitu ays tvem Produgsiore pf big attq& 9f MAbsriBt ei n

f Th f
2 bi of um e e AR Pl R b SRR T csemce of

| um nescence. | nportant biolum nescent corrpounds for purposes of |abeling
are luciferin, Chimericf antibodicare avs]emmldsn dlftﬁnerarﬁdrbadsy oﬂﬁﬂﬁﬂulafe dériveliefrom

pr esent |n nt|on y be adapted for utilizatio tric assay,
Bl so_knowfiHEEnk anima) Species: 5 ﬂ%&tﬂmhewngatéewa 1% r%glwtsiree&t TP B i C

assay, a R dd a/hﬂhaﬁlﬂhﬁaﬁég‘tébtﬁmtdott%&ré bnfCR 'atanﬂfao Fé é@gygﬁ‘rl)arﬂ uda@und

to a solid support or carrier and a quantity o etecta sol ubl e
ant i body iosreéMelmmmlogpmmy in dmleahmmmchtmcﬁhmeawnlﬂs tlmtprcoﬁuct)én ttheexamplar y

conpl ex - f ase. ant i nd. | abel ed.

it body. RO e B RaxeC HRDE Vielomavbieoes 356 nieher manaegriny o

assays i nhwhdrssuchhat dikalRsiRRARHert OMARS arlskd ERaREicaftibddis! anddtiRgdsed

with the san‘gl e being tested to extract the anti gen formthe sanple by
ft

f or mat i onfosftheir mrﬁmogoarbdcmm dhrt iaio@abillyt pyeh EBroepNadl. Acadt Sei.AJSA
sui table ngyhaii AN Beij Wonddif &t 3L ; ggg‘ﬁﬁgf%’ g?%4

renove the ~Tesi <F L
any, and Bodianaert atf Bdtust 3121688-646 Q|1984)0(Ia1§‘iﬂ9te@|aml fmlr@}ﬂ:aﬂ %@M@Uadﬁoht y

of "Iabel ed, anti body (which functi 842 Neubergar ot i Nature 314:268-270 (1985);
Taniguchi et al., European Patent Application 171496 (published February 19, 1985);
Morrison et al., European Patent Application 173494 (published March 5, 1986); Neuberger
et al.,, PCT Application WO 8601533, (published March 13, 1986); Kudo et al., European
Patent Application 184187 (published June 11, 1986); Morrison et al., European Patent
Application 173494 (published March 5, 1986); Sahagan et al., J. Immunol. 137:1066-1074
(1986); Robinson et al., International Patent Publication, WO 9702671 (published 7 May
1987); Liu etal., Proc. Natl. Acad. Sci. USA 84:3439-3443 (1987); Sun et al., Proc. Natl,

0 all ;_ .e
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nol ecul e"). After a second incubation period to permt the | abel ed anti body
to conplex with the antigen bound to the solid support or carrier through
t he unl abel ed anti body, the solid support or carrier is washed a second
time to renove the unreacted | abel ed antibody. In another typejaofayg 2003
"sandw ch" assay, which may al so be useful with the antigens of the
present invention, the so-called "sinmultaneous" and "reverse" assg%s are

used. A Asadn$eiahiSA $4:244248 (1990) Reiten et plhgBeienaec il G4dn 1963 (1388); pad
ti bod t i ; b )
bot h addeheyo¥,dil g ARBOLIHBPA LARDRACHOREMARABRIEE Tidky Metincis ©

I ncubat i oareieatitsdnipkeriperhted Hugeif O ircfergtiggport or carrier is washed to renove
the residue of fluid sanple and unconpl exed | abel ed anti body. The presence
of | abeled antibody.32 1 1 AUG 2003 associated with the solid support or
carrier is thefildaftindipiyels danti-ld) wenibadpesi an aantI@Bﬁi%eWﬁlc né‘?cog’?16$ tgue

sandwi ch e e y : L1Seq:agdi [ - &n 1d
sol ution g?[éﬁ%efllgaex+t£(¥te g%? lll%o%sﬁ&?%e? ﬁglﬁ?ﬁleui%g&@gn%ﬁ%ﬂg gﬁlﬁgo% bz{I/ﬁExk)l&eyc addi tion
of unl abebmibodptcab ddypripured] by dmenusiding ais apipeni tof ahe sarae speiesamndegengtis tyipeabl e

i ncubation period is.utilized. Afte secqnd .i ncubation,, t he l,i.d, .phase
i s washed\S&: t e t | e
(64 EYRFHEABIE (e 0Hics Pl MA with @FW#S tpedhighan gniclfl d° g
being tes : ' : | i -defdMinants of
determ nanf’eg%reg.][‘ﬂr etalggP %ﬁkéﬁ%g@&ﬂﬁﬁé@@%ﬁaﬂgé@ﬁﬁ{uﬁ%aﬁg t(i)(lhi ?ééu 5 por tmagrS °
carrier i thet memumieingranitibedy &y produdivez s iamtibodyn o these adidtypic determpiganty Bgys.

The present.ipventio | sq. provi des nol ecul e odi,ng any of

pr ot ei ns B‘Ptl'i‘{]ﬁﬁtﬁllfﬂdé(geﬁ?e’ifﬂgémm i yg“ﬁ@ﬁ“ng&‘ ét@\?%ﬁr 86‘!1 1o %relé’x%l?g%l i on
vehi cl es GRBRJLAEISY RRfeiidCh DNA nol ecul es, host cells transformed with
any such expression vehicles including prokaryotic and eukaryotic and host
cells, preferably CHO cells. The invention also includes a process for the
production of &hpratddsntibedst may alsodbnysedors amyinghuRggsnp i iRGUAS apfIMINEIC

present i ion.fo he purRo f. their [0 LD d .etier
mamal s. %ég&ﬁs%\?% %ti %nr?hé & gmllaﬁtﬁrﬁg‘gcsm%a g?'c?%@ﬁ&’ﬁ%?ﬂtf@e&g‘rbogﬂcu oﬁﬁg‘}nﬂalﬁy -of
t he prot eimag befepitbisicalrideival ioebiizianl IAL; whidhrindgced the antisidTines] byeisingi n
accordance with the present invention _and recoverin, the@%r Oé)’eﬁil}g erlcoded
by the DNAMRadisUPdbaidionm dtpmusantp Rl aeMindy dt ifi RasSIRle 1O, idenilY 2¢O F ARG
host cell ks ; : | L-18BP or a viral |1L-18BP, in
nodul at i naxx%rﬁses Ctnfh\??(?lgé@l}h@xﬂc{dﬁ%e&{flﬁg@ can, of course, also be enployed
for the purification of IL-18 itself. For this purpose, |L-18BP or a viral
| L- 18BP i s couplceardinglygrMabs igendryted aigainst BatSRE adé related prowinspefste gresent

th h. The IL-18 t b ver ed. f .t he. cal , - i
L Loy Himvention e Bielei® Baniserged priper A b ool roRgl Sl BALER' O
non- | i m t ixfige. e3ER 84ls ﬁgmlslg\,’h igugux%Q&ﬁnﬁeWPeLEseh: td pRIdatd @Rt 1BBrildmass

bi nding protein E. coli IL-18 (2.5 ng, Peprotech, NJ) was coupled to
Af fi gel - 16eqt€ting amtti-IdByiatma dyrther, the anti-Id Mabs can be coupled to a carrier such as keyhole

limpet hemocyanin (KLH) and used to immunize additional BALB/c mice. Sera from these

mice will contain anti-anti-Id antibodies that have the binding properties of the original MAb

specific for an IL-18BP epitope or epitopes of a viral IL-18BP.

The anti-Id MAbs thus have their own idiotypic epitopes, or "idiotopes" structurally
similar to the epitope being evaluated, such as an IL-18BP or a viral IL-18BP.

The term “humanized antibody” is meant to include e.g. antibodies which were
obtained by manipulating mouse antibodies through genetic engineering methods so as to be

more compatible with the human body. Such humanized antibodies have reduced
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according to the manufacturer's instructions and packed into a col um.
Crude urinary proteins (1000-fold concentrated, 500 mM) were | oaded onto
the colum at a flowrate of 0.25 m/mn. The colum was washed wi th 250
m 0.5M NaCl in phosphate buffered saline (PBS). Bound protd halge208 t hen
eluted with 25 mMcitric acid, pH 2.2 and benzamdine (1 m, inmmedi ately
neutralized by I M Na2CO3. Fractions of 1 m were collected. The fractions
wer e anal ymednbyeridy- BAGImprded i phdfhacokitietits ¢ hii@nd. LTHY Biaf ienprepared eiyn
eluted in fractions 2-8 as a -40,000 Dalton protein (Fig. 1). The -40 kD
band, cor FEBENET kBoWR in fhe arf, ;sualg mpdeseribest, e Tor ursanzinst anjieTNB\enéibedies igpon

silver st ajsi ] [ 3 loyzed by cross-linking with
125l -11L-18, ag%%?gﬁ‘@n\g?gyggt%?ggtﬁ%g&gg%;ﬁgg légg’glr' g’ed in Exanple 2. An

I L-18 binding protein was found in fractions 2-8, eluted fromthe |1L- 18
-agarose col umTheRiegn "2htibdd¥ANPLAE02 meaito &s indluwlei bgh oihtaaf moleduwyespas wkil exd

| L-18BP tq | abel ed |L-18. SarrPI es (4? % of 1L-18BP fromthe %ffip'%t Y.
purificat IBREPEGEPE SPAR @balos £xample. ok andt Flab2, Wwhigh yescapable; gf binding

Sui o] de TREFSSo A DA BEE O Tlmenb o SuhEcr Pae o iEb ey
and the mpidyrforake Eﬁéﬁlzli_tlfdﬂ[ aﬁ@ %ﬁﬂgnhaﬁye%&%{%%cima&%@ Birﬁ bR RRSktaltY

the addition of 1M Tris- p , an to a final concentration
of 100 miviantbagiyr(BYahl budlf, dr NucloMedi 24 By6-BR5 11983 &iwidll be( dpprecidéd tivt Fabread)

S 0y S gl s e S
T5i-) L n Sk et Aal Hlfitlatin 8¢ o't 1BBP F Wi SEIBRE, p{cBGHe IR KO
col um (| drselosed herdin3for Hotacthartibody trheleanddsu Sacndiamehtange Hypicatlynpraduded dyal |

other crud rinar roteins. 34 1 AU G 2003 MPLE 3: Protei n sequence
anal ysi s. PEI%%%H%W’ ﬁ?%’@g?,d‘ﬁg*gfqnaﬁl?wc £f papain, (t ?r@wlﬁe 5ab fragmpnts) or Rﬁ@fﬂ’é%‘)
resol ved ByodoBSFROPfra rillg}g{g)acr yl am de) under non-reduci ng conditions,

el ectroblotted on a P menbrane (Pro-Blot, Applied Biosystens, USA). The

menbr ane was stained with coomassie blue, the -40 kD band was exci sed and
subj ected to prot entibodggisesait tartel Yapsblbyofabitdiag? se moléchiteo $fedfuncapable of
(Applied Bi Oiﬁ/ ens, e follow nge maj or sequence _was obtajn

r

S USA)... Th ! d:
T- P- V- S- Q°)%¢ -‘B?EIX Tachng With E‘.e molgcule to therelybind thgymglesule %o Fftfp%t&b@ai- g yet
undet er ni pegh ‘RFit6R" &ndant 16 Fefddgiidt PBrtich JF 'ﬁ}g‘%ar'
A—x-Y—x-R—I-.P-gl-x-A-I-Aan 1. bt Birich o afip oS XA RILBE pARE By an
sequence PRtigsly wndichpassi blse be moogiirzeda Hyonlyer astitspdencEpittases.. or Tasatigenitor
;igggg? € \ﬁ@t%n{lf;l%ts" Ls'u%ﬂy ac%nse}stfcgfa &gr%ri]éall?/facplgen?&fegcgfg?(r)]gpligg’s cgfa 1%% e?:lslfeg Suc as
amino acids or sugar side chains and have specific three dimensional structural

characteristics as well as specific charge characteristics.

An "antigen" is a molecule or a portion of a molecule capable of being bound by an
antibody which is additionally capable of inducing an animal to produce antibody capable of
binding to an epitope of that antigen. An antigen may have one or more than one epitope.
The specific reaction referred to above is meant to indicate that the antigen will react, in a
highly selective manner, with its corresponding antibody and not with the multitude of other

antibodies which may be evoked by other antigens.

The antibodies, including fragments of antibodies, useful in the present invention

may be used to detect quantitatively or qualitatively an IL-18BP or a viral IL-18BP, or
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starting at amno acid 65 of defensin. The maj or sequence could not be

associated with any other known protein, as determ ned by searching all
avai |l abl e databases in NCBI and TIGR by the blastp and tbl asyn %Qﬁg&&

programs. In order to obtain a longer and nore accurate sequerce

order to identify potential cysteine residues, another ali quot of the

fraction exjelék%dprgtreﬁﬂ‘ng stax#xhrei)q t@ggtFag)$?sie§9el g Ws%gt} %hegyp %(71 such prog{x;g s M

guani dine HO, ‘reacte Vi ny I ne,

m cr o- ul t rExédeht insentom. '(ll‘bl\slcmebé b.&ci)fr@hslﬁﬂ byquﬁmfrfoﬂ&@rcﬂﬁﬁcdkbmm&,s eMpﬂldyliIngI e)
and subj ect ed to}p gt m crose nce anal ysis. After cycle No. 1 of
sequenci ngéuof‘l"fée‘?q labsled,gatibody {ses ¢ ok gouplegiwith hghd amiprascqmic,dlaye kytametric,
N-t er m nal o IRboYREREE @téct er than Pro. In this way only the major
sequence was obtal ne ol | ows: TPVSQXXXAA XASVRSTKDP CPSQPPVFPA
AKQCPALEVT 1 10 20 30 40 (T=Thr; P=Pro; V=Val; S=Ser; Q=G n; X=Unknown;
A=Al a; R=Ar g I@Eyantib?rdﬁesp(or fi@@&lts Rid?be) ds%ﬁfkuul EECi)tt};eli’ovaéﬂno@lUﬁaQOUQ I n
cycles 6,7 | evel, of a _Thr signal ;was ohtained, Because of

l o
this |ow | ?%Pé?y IStB@\%‘ia Br 3diny yrpppodlugreserage Ome%oegercﬁhm&rgfﬁeer PEin
am no aci i, st L S tly
di fferent %tr Ome% éﬁ%ﬁ%npk%?lgeareﬁrarllg]\% 8Brpoz'%ﬂeilt ﬂﬁﬁ%djﬁ%@@g?ﬁeﬁp dg ggini’%'gﬁ’g hi ng
protein ddﬂéﬂaﬁégﬁlm:myéze acmplmsﬂlemgy 1r¢m0\7rihg§R hikiolapiaglespoyintendrom lal prsient,
oted THC123801, whose o en re

frane (100 JBRUPE AR ch Tepllcioaly cbibe prsedl GUGHATcD AROnT yPRORERoLBUS.

to that ofantib&ly Mt @4 $ bvibikd beayl ﬂerﬁbé{ d
shown: 1 ...... y. bdzTI'|3‘VSgH;()()2%10\)(%«SVRS DP‘EPS %VIPIBKA%P%W y I% e [
LIT1T1i 11 1antibedy (qufrqgmem)mma b®logical sample. Through the use of such a procedure it 1s
VTLLVRAT T 1 PVFPAAK 100 (T ence
(1-40). 1o FORAR ¢ RISyl Be R oot an o0t R Tt PR Eno” e
| over seqpesteias batlalddiy diswibdtoh 6 thelexathima isatel Uﬁmgfthé Preseénbirenfionl tidse bf | e
THC123801) . . The putative protein sequence, obtained by translating file

THC123801 OT%B%W Hbwylismadily perceize hae any obifleavasiety; efchistplog@abmethods Giweh ass
the identi Thr and
o do o, Srinifl pkdRed il b iaiEn oRtef « fiche Shopgmshl Breliont 0 1, O™

Aliquot (0.3 m) of eluted fractions of Exanple 1 were further purified by
size excl usi orbuchrassaxs dor amp bly- IGBPaorSupEaloIielm ol rehared( frs8ns of tHehpreseati a,

Swed Th | br at d eluted with hat
ot or e RS SR optiries ShrubgtBhegn ol ckice) SRPBlG: Hiieatoh BeIBE Al B, & ang
fracti ons t@éuelexiiabt, fféﬁﬂg h&Qkites tAR sudings lgl‘nﬁilgcgftgl d}fiéln&cgﬁtho?'c@lwwtcﬁ%w

fractions 20-25 as a -40,000 Dalton prot determ DS- PAGE and
si | ver st &Pen Mgubgtedi gmpssge coltaraj i thgptehelcew a&&&c%l)t lahelpd @nebady(dapdﬂt pbn

é?bl 28) | 3 é%%?&ﬂﬁ%@l{.qhﬁbngr refated gr%f: 1in%d an EiQtet':\g_ r% g%% i &?yeb}lf: ax(x}l? 'SIF% number of

techniques well-known in the art.

The biological sample may be treated with a solid phase support or carrier such as
nitrocellulose, or other solid support or carrier which is capable of immobilizing cells, cell
particles or soluble proteins. The support or carrier may then be washed with suitable buffers
followed by treatment with a detectably labeled antibody in accordance with the present
invention. The solid phasé support or carrier may then be washed with the buffer a second
time to remove unbound antibody. The amount of bound label on said solid support or carrier

may then be detected by conventional means.
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the manufacturers instructions. Briefly, the aliquot was denatured by
boiling in the presence of 5% SDS for 10 mn., | OxG/ buffer (2.51), 10%
NP-40 (2.5 1) and PNGase F (1 1), 1 h at 37C " The sanpl e was anal yzed by
SDS- PAGE (10% acryl ani de) under non-reducing conditions and ‘o 83wt h
undi gested I L-18BP fromthe sane Superose 12 fraction. It was found that
the -40 kD band of |L-18BP di sappeared in the PNGase-treated fraction. 36 1
1 AUG 2003 New Byartsidid pheseesippoieli, Mgolid phsek Rarriet!s t"s@llip ¥eppolte, PiyGds cariérnd)
and 20 kD were gbtajned. The elim nation of the -40 kD band indicates that
this band F‘éPPéeﬁt NPT | SRS y lish itendsd oanyi puppestANPERTist capablek ph@insking patigen or

Psol areq Fassdie. e kol dhofn i G, JURB b pollsnhdl®, poikidilene.
the IL- 18-pomtthym11epﬂadtmt in@lonodmy1kdys y natGralano iedified celdlbses, pblyddylamitieses

| FN-y when ﬁa} ded together wth either | ow concentration_ of LPS I L-12,
IL-2, or &PA¥PS. ad magnehites Thematuse of vhe garsier pan bg eifhey solbletp sOMerGKpeor

spl enocyt EfﬁsolL}H"e FCH p@gp&@ Q)‘?Elge]' Rre@n?ﬁglem?&? Ryel &#OI’PI%E eﬁﬁ‘é@@%"%ﬂ‘s‘%@ the

hunman KG- 1 ce een S were repare roma

washed andny psgéhiel s&tdmturaRBhdﬁ gﬂxﬁtﬁlﬁh seelding ak slwpmhplle& Aicdetulents t:hpabﬂ)%fflﬁmhﬂlg to

bovi ne serum at 5x106. c 1.0 M cultures were sti wnth .LPS
(either 078 aBﬁg%‘ gy #tibo 13 @%eﬁhewmr% 8% BAH P eaIZHIRRAR mbﬁﬁﬂ Hcgly asjg a

(ei ther 0beadforylif@Hdal, )as u'n'“tHEBﬂsME s&ﬁa&' S tBEQt(ﬁ" the (a?tem%l 9&1}&?&9 Jr/r8h)

was added to the’recombi nant - efore a d| ng to spleen ce After
cul t uri ng Altsrnatiyply, theesm;fab@maydml flag sweli es aushpetr tesdsttip, ¢thr Beeferfadessippor(s- 0 C)

dth t th . ul deh
cent 11 1 ugSUTRTs o g B St e e iob SETS 48 ikt SRl [KBRPG ey AEReE Rl sa
kKits for ronues fdrpé\ihdiné BREBE O arﬁ&eﬁ hGIWQAI'l e Fdbe t@%ceh&hlﬁg%aﬂlle%‘}k% 6fhe

activity of hulL-18 in nurlne spl enocytes in a dose-dependent mariner.
cont r ast, T¥ing experimentatiatiol ubl e i nterferon-a/n receptor had no effect. The
activity of reconbinant nurine IL- 18 was simlarly inhibited by the human

| L- 1813P, sugg . ac ).
Endogenous | L- QT% @gdélggafjgggynﬁg a{n':glrvljeﬁeBl s ?H‘g‘@’y%ﬁ §y5¢{ cetg#geé]]?rrg?sleloaﬁs
of LPS, Iéxa(éhnqm niag bprdettrnined ac@kdihg bd Well IkRee/R Gaethddy: YhdsedhﬂIeHthwrdm (10
g/m) was inhibited by the wurinary IL-18BP _(Fig. 3C). Concanavalin A
(con A) alfi "\?’g“t te@@}qesone&ltwﬁ e eptimal gssan wwhtw% Erash odeterminagion 1by) | |

| ndeed, '@Hl?fc;y'i@“ro%?ég)gke}’i g{ta A was not inhibited by IL-18BP even at

~ high concentrations ii's observation denonstrated that |L-18BP
was a specific inhibitor of I1L-18 bioactivity rather than a non-specific
i nhi bitor of | ENher suph stepcés washirg, sti8Bp, sHaking| fiherdrig & thh dika ahdyvbet added to

human | L in human KG-1 cells i nduyce by. a. conbination of 1L-18 and
TNF-a (Fi éh © 4395 A SSRGREY Meﬁe%w#ﬂ%&*n’?éwﬁaﬁtWPﬂary | L-18BP inhibits

human as well as murine |IL- 18 activity as neasured by co-induction of
|FN-y in human Omd)fr’fhé iWa@s DWRIH Gh@@fib6® inSaccrflande Withe pfeSeht Th@ntion can

concentra | L- 18BP whi ch reduced I'L-18 activity by >90% was

conpar abl t@(}qgtly labeled is by linking the same to an enzyme  and use in an enzyme
immunoassay (EIA). This enzyme, in turn, when later exposed to an appropriate substrate,
will react with the substrate in such a manner as to produce a chemical moiety which can be
detected, for example, by spectrophotometric, fluorometric or by visual means. Enzymes
which can be used detectably label the antibody include, but are not limited to, malate
dehydrogenase, staphylococcal nuclease, delta-5-steroid isomerase, yeast alcohol
dehydrogenase, alpha- glycerophosphate dehydrogenase, triose phosphate isomerase,
horseradish ~ peroxidase, alkaline phosphatase, asparaginase, glucose oxidase,

beta-galactosidase, ribonuclease, urease, catalase, glucose-6- phosphate dehydrogenase,
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of IL- 18 itself, suggesting a high affinity interaction between these two
proteins. EXAMPLE 6: Isolation of cDNA clones coding for IL-1813P. Total
RNA from Jurkat T-cells (CRL 8163, Anerican Type Culture Coll e10ti 02.7}10 Wwas
reverse-transcribed with SuperScript RNase H reverse transcilipfi§efi03

(G bco-BRL) and random priners (Pronega, Madison W). The resulting cDNA
fragnents re then lified by PCR using Tag DNA pol ynerase (Si.gna) and
primers cér‘fc&%ﬁa? %@tﬁ?@zne frasre Theidetestion cambe eR heriby golprimgisis)
and 500- 48dethddBY ¥hi®) empid§ LERbIbEGAL | S ,,%;' iy

annealing (55C, 2 m ngmgng e%}rrllfgi’%ﬁ& (S%gé?elf%qﬁ?% e@fﬂ%ﬁ%ﬂoﬁﬁag E’l&be
product s weromplished bpditml agmparisen (cf%he getenelo ehzyamhier sitivon &l albetsbtratedin

cl oned i ntg GEM T&as ..TA cl oni gg vector (Promega). DNA from i ndivi dual

cl ones waSCUBHROR L sippilary prepats S‘SF‘%“ -imers. The resulting 477 bp
fragnent was 32P-| abel ed by random primng. This probe was wused for
screeni ng vari gigeclibAMhyChdNRBRPISRAWINE dn \ lef thi .E
nitrocellulose filters -W.erecl il?l?tlgehg anél%h;ig&s%l{ gﬁ%@ﬁ{ﬁeﬁghp%%agsag 6%rC in
a buffer ewHBplst bngadivacsivBBdabeli@y thdDentitardits' & smibotly dragn@nts¥4tSBPoasiblle 1100

T50C to. KOsSAR B or ek EBE, hiven vt adrbo i arssep Rk Bcgood
Pl asni ds descepgae bf RIA hEPet B8nd<in PHBM R0 |?éb%ﬁiq%9§a§@hfdch&rﬁﬁ&?@n MDA lar

clones fromother librari'es were isolated according to the manufacturer's

i nst ruct i S#Aogy. Akt dMerke dT-BNat sbgNmthe Hotlahd sRublisliing homparlyathd ([dPdhewithas
f d. W 373 d 377.. i i . t i
e o e e 00 St PSRBT bR B

cl oni ng pRekedUlrhniqdey". by [igrd,of | xa%rp&atédbdeg@r&&cwe&nﬁqr}@qaaaeacﬁae IdocHR
monocyt e CDNqu | i br arg, constructed in_),pCEV9 cloning vector (15), kindly
provi ded AR Be datgated byysuchirasrng ay thause efk sammaToyeter or @ spillation spynteroryman
peri pheragutg}ag%%ﬁgp?gkocyte CcDNA library and a human spleen cDNA |ibrary,

all from d ont alo Alto, CA). A human placenta genonic library in

| anbda FIX 11 vector was from Stratagene (La Jolla, CA). Al cDNA clones
corresponded t B if alse pdssiltfletelabel lah atBiRidysplataedarre vt the prsent inkhtiomeithand

oot o1 e, T5%ceht souBPoiseS Wt B fofacrmdalabebb SR to G A JBmppErRe
readi ng f Pt @&veleg%trﬁ d PRSeneQedh BY _tH‘eH'ble @;tegiggg% \tlbﬁﬂ{?&’e en& AT Roac! d

resi dues owed by a mature putative 1 ose first 407 residues
( SEQ | D Neomumpnlyguset dhroprsedng daticlingvcothpaounels Nre Snoteseeiin rotiti@iyanae ghedmengf

the wurin +18BP, (SEQ . D NO,2). The posi.ti ft cystei ne residues
suggest edﬁiﬁ)ﬁg%xjy{h#f}xs ph’é)cé) F%‘é‘b?yg@%ﬁy sgﬁgﬂ’talf%ﬂ}"?ﬁm‘ﬁlgg’lo ‘fvf'ﬁ"l“}‘}’i‘e( 1 g)
super-famly. Each of the four Gn residues wthin mature |L-18BPa was a

potential N gl Yheaiyitaidy@an sisb@e detetaBlylabeléd h68g TRbEGE ¢ binRtfihs medls hileh18BP
were significantly | ess abundant. Another 1 kb %L- 18BPb cDNA coded for a

mat ure prag ZEwpfor SFheasrof thealantarids seties s ThésShhkthls dH0) bd) attabhddhior the \aatibaiyt |

| L- 18BPc, . was _represent by a 2.3 kb cDNA, c¢oding for a,
using suc?i%leeta cheﬁgmg Béroups as diet ylenetnam(i:ne pen aacetlrc acid (ETPA).

The antibody can also be detectably labeled by coupling it to biotin. Biotinylated
antibody can then be detected by avidin or streptavidin coupled to a fluorescent compound or

to an enzyme such as peroxidase or to a radioactive isotope and the like.

The antibody also can be detectably labeled by coupling it to a chemiluminescent .
compound. The presence of the chemiluminescent-tagged antibody is then determined by

detecting the presence of luminescence that arises during the course of a chemical reaction.
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mature | L-18BP of 169 am no acid residues (SEQ ID NG 6). The fourth
variant, |L-18BPd coded for a mature |L-18BP of 133 am no acid residues
(SEQ ID NO 8). In-exon splicing occurred at two sites along,the pro-mRNA
These events and an additional 5 exon in |L-18BPd gave riselflorl® 2003
different 5 UTRs in the various cDNA clones. It is therefore quite

possi bl e tga%?lgi fferent |1L-18BP variants nmay be generated in response to
distinct EYURRIEY i9t Paticrlagul nsefidn chergierhinesciint daidling ocomppunds @rer Roepslor
W th a tragsuRHY] L0 found sq far. anmpl e, 7. Construction of a
mammal i an eilpr ésé?atgﬁro\g%gt@ Sﬁl&ﬁf‘%’hﬁ%’ﬁ ISHB%?P%’ P%rf%’i’ﬁgg’rﬁ’ﬁanﬂ PX3'gi8sstenng

eval uation of the biological activities of reconbinant |[|L-18BP The codi ng

~region of the ILikegBRaa diNAmiescanbipbest ayRSeRusdt b 1dbel BRNSRiboBY ioFBRe 5
TATATCTAGACCCACCAT GAGACACAACTGGACACCA and the reverse primer: S5' =
ATATGA%ﬂWW@%%QWWWW@@@MIWMHMWOWblpbpgwa} e

cut with Steins &pd n i -Xb i.te of..t.he pEE-BOS, expressio
vect or (2>5%?, t oaﬁi gﬁ@p%&%@%ﬁ E%QE g‘?lleq%g @8 nesfp?’ﬁﬁ‘fyg OEAE% Cé’SW?iﬁP%ECCB

DNA sequerféidign. ‘Bat prosencodf Hkib0imiGesdntqedtti is Betdmdingd byl Betbetidgahe pesedtabni ng
pEF-BOS—ILl-lnBPa llasm d DNA (10 g) and DEAE-dextran (120 g) were

i ncubat ed FOFC3GRs- fmportartpobuninessent copmpaundsrivs patnoses, oflkabeléngcate Jucife(ias) |
The cel | s lwsife@asehgd a Rgd with DVEM -10% FBS, plated for 4 hr in DVEM 10,
washed and incubated for 3-5 days in serumfree DVEM Culture nedium was
col | ected, conc¥nantitody Beleallel ofythaiptesatt iihtentdon ey Baddpteduiopfifilizatd imhe

I L- 18BP- Hi; 56 Was .| 50l at edﬁgslrc} gﬁTaI on cojum (O ontech) w th imdazole as
el uant according to%H& ufBeWVR 38y a5 tVRSSIF Ui oBdWichmasstoginc 8l typical

cross- r eadinntinbiefic ds84, 4'guRRtitY oR ) T 1%%%‘? N

assessed as f.ol | ows: S%J?l nary | -18%1I%Bé(]§d %@%&Z%@; eeg’t\?mk?ﬁg%%y\?%ﬁvn% hoe
chl or ani né Splid suppestiar earrieu ped aauantity of idete@slydebdlead §aableantivedyeisrdddatito 1

h, roomt i volume 500 1) with the antibogy to urinar

| L- 18BP, Jep g%&%ﬁ(l%é ‘%JPF] ﬁ%tlé{ﬁth%{’t 896‘# feghany COQ‘QF%& é)e,tw?ﬁ“ogﬁt%‘ﬂ%é%en 20
and 0.5 %abtbbddyearﬁ@em,ranallﬁbmdhrﬁma@ﬁ Buffer). 1251-labeled wurinary I|IL-18BP
(106 cpnm) was then added and after 1 h protein G sepharose (20 I) was

added. The m'x;lure was su%é)rgnde_d (1.5 h, 4C), the beads were then isol ated
and washed wadhP5RL Wad Rraerreds imppaomatis assayPBsludenfonead’s asseyseint which dieut ed

wth a Sagpfisyddw e v - (10%.,acryl am de under. reducing
condi tions fol?on.gga Et)(;/ tHeAlﬁj)t%ngg‘%f%érfgﬁfﬁlﬁ%&dﬁ%ﬁg@ %%‘Pjglbsl%ﬂﬁg?‘{e‘% cYy pon
SDS- PAGE #iet #ntigen faem the aamplechyuoetestionasiluchingty salidl phase-andBew-adigeR @61&1%1%9.%
and had tt&qgﬁ:?aaneu.@&%are t nol ecul ar mass as that of the urinary |L-18BP
(data not “SHOvn) TEPFOIRERPAUOB RFEIREe thensalidssuppent arrgastien ispwashell da reepua thed

the sane residue of the fluid sample, including unreacted antigen, if any, and then contacted with the
solution containing an unknown quantity of labeled antibody (which functions as a "reporter

* molecule"). After a second incubation period to permit the labeled antibody to complex with

the antigen bound to the solid support or carrier through the unlabeled antibody, the solid

support or carrier is washed a second time to remove the unreacted labeled antibody.

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

residue of fluid sample and uncomplexed labeled antibody. The presence of labeled antibody
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 N-terminal sequence as that of the urinary IL-18BP, indicating that the

| atter was not degraded at its N-term nus. |nmunobl ot analysis of |L-18BPa
wi th antibodi es rai sed against the urinary |IL-18BP reveal ed t-}gq g@rﬁ 9

mol ecul ar mass band as that of the urinary protein. Furthernore, ‘Ust 80

i mmunoprecipitation followed by SDS-PAGE and aut oradi ography, |L-18BPa was
able to  dissRIAGE v MR Yolid Yppdrt ! o0 BleRddigli ' -
Therefore, 1L-18BPa corr ecs)po%ggﬁdnsto?stsa uérra{pl @e?oh’%}grghg?# E‘gr‘{yf“%‘ﬁ‘i%#“ & ude
and puri f icedventiongBRawaek' saedviebladsay. its ability to inhibit the biol ogical
activity of I1L-18. I1L-18BPa inhibited in a dose dependent nmanner the |IFNy
i nducing activiity, of human and nmouse_ J.L-18 in_nurine s ocytes,, PB and
the human KG. 1 R4 TPYGHE @Rreg, SegWiSG adiERs BubofhsoBon Pl OB PGS s

bi oassays fisd Wahplea®l1bWed Hhhé iali¥itishiokt hyRHE
that inhibitjon blec¥ L-18 Efgu Vity i s°f£#“?%???‘na‘s‘ﬁﬁ’§@??§§%@%ty° §SORY SAEBHCSE

| L- 18BP #adien@fter hasuitable dngubatiom ppaed ingtilizedu tifter esssdcondiincubhatjon) ithel Sbid,
such as t o-el uti fragnen f. def ensin. anpl e 8. El ectrophorefic
robi 11 ¢y HLS Sher oo ERBE fadhion gk i SHE1Rd RE SO RGAE PE
8BP on | L-and8&he i sotlitioR o2 Ghied@bd QibeRid axhll%btfgwgﬁe B RidStoh SelabledastiBddO
studi ed. Human KG | cells (4x 106 in | ) were stinulated with

ei t her husociaged wish ggyoli) supporh or arries ispthen mieteemlingidtas iarth¢ I'simult@BPug'2nd
mn, room Fggﬁg%%ﬂgg) After 20 min at 370C, cells were washed three tines
with ice-co nd inmediately frozen in liquid nitrogen. Cell pellets
were resuspended in three tines the packed cell volume in buffer A (20 mM
Tris pH 7.6, OAlklgadsknt idvehtivh diddTRovidel DN Rblecde¥ehdody) aiyEof thd groddibs\erCl 2,
2 mMMdithiothreitol (DDT), 0.4 nmM PMSF, 1 nM Na3V04, .Z%EIM each of

| eupept i n thSRI58ank iRventioR 2 definadrabaye, replicablgepressina yehisles wemprging any such
centrifug@N2Nm6l 09xg, ] | |, €40 t .
frozen in i qu{n eﬁ?l?%)’ogéﬂ C%%dgg%g%%ngaa#ﬂﬁS%@C%ﬂ 2:% Bllseﬁﬁgx(;) %&%ﬁs aﬁlﬁgﬁm\%as
det er m negrdkprymtiBraad tokatyatisay Holi @llRaa¢ferabhi OHCOalisNTheé Biventioal disonintludss

st andard. A doubl_e-stranded. ol i gonucl eoti de correspondi n to NF- KB bindin
el enent ( i‘oPrBﬁ%F ,fgbaﬁr@f@g)mw&séﬁg %e@ég?%wnvo'fepwrf soding pé?pa'(lz;g’é ths PIREIRS of 'éh'fd' Tg

pol ynucl egtdsel@ ikihtss f&rNﬁ&b&?%eﬂdﬁh&} éalpgé}%n gffl@g%dﬁggétrw e renoved

by a spin colum. Extracts (10 Rg pro " 1L- 18 or
I'L- 18 plus IL- | 8BP were incubated (15 mn., roomtenperature) with the
| abel ed probe (BglinEatien also ingledes erproveshior phe prodictd@ of50P ofi the PbenswE the)

and denat e DNA (,L100.n Sigma) in.20 ~tl _buffer consisting
o hepES iret v LG o deastileq SR hotoraiog e HrCSEip PG
gl ycerol @bddvgveriigtie protdii@nbddet Wyahe PRI ndolAld ARIGEE eRpessiail4ehicle within
non- denat uri ng pﬁl yacryl am de gels. El ectrophoresis was perforned at 185 V

in 0. 5xTBEChRnstpringd hastigell. 45 nM boric acid and 2.5 nM EDTA). Gels were
vacuum dri ed and autoradi ographed overnight at -80'C. [L-18 was found to

I nduce the formhiffioRlo thB%s®3Fan IL-18BP or a viral IL-18BP, in modulating the activity of
IL-18, they can, of course, also be employed for the purification of IL-18 itself. For this
purpose, IL-18BP or a viral IL-18BP is coupled to an affinity column and crude IL-18 is

passed through. The IL-18 can then be recovered from the column by, e.g., elution at low pH.

The invention will now be illustrated by the following non-limiting examples:



NF- KB honodi ner and the p65/ p50 NF-KB heterodiner. Uinary as well as
reconbinant |L-18BP inhibited the activation of NF-KB by I'L-18, as
determned by an el ectrophoretic nobility shift assay with KG} 1c§ggé 2003
extracts binding a radiol abel ed ol i gonucl eotide corresponding to the NF-KB
consensus sequence. 41 1 1 AUG 2003 Exanple 9. Expression of |L-18BP in E
coli, yea i ARF i - alts.o be produced by ot her
reconbi na st as proRaryot el lg IR, o E  coli, or other
eukaryotic cells, such as yeast and insect cells. Well known nethods are
avai | abl e for @mrsliriucly (2 agpPefbiesh ENYEwhDESuplddator Affipel-DIN0.5 hall BieRbay, f or
either IL-18BP and suitable for transformng Ig coli and yeast cells, or
i nf ecti ng 3F¢diBe ethes mapuigetyesr's tipstrystignr @ad rreskashimiarf cplumag fErudegyinary
eXpressi .OﬁyrétginX gﬁﬁ%-fﬁﬁf donicertidfed OO ﬁl@%&g 184 H‘itbjtﬁg&l &%@@5@ 8 df ?.2%‘”
out and inserted 1 nto expressioh vect'orsS Sul taBl'e Tor transfection o yeast

cell's. Fomléwin: d38i @durhi wazswashed alitls 25 hNO\S8ONaY ih Phobphald BEtfersd isalfer t ed
into baculglg'érus and the insect cells are infected with said recogﬂ%n nt

bacul ovi r éEBSESoupd preteias wisrs thenceluted) with 25 mM orpic @eidi B %dand benzan

ey \ . U e ) thddes.
2o that  af i RihAtMIA 80 BT RalvOy PREGSE bOY ol Sygrd pEuge 10D
of  mat ur gratliodksSiREe aﬁél}r;@ddﬂﬁ}l SNSIPAGE Hﬂd‘simﬁs{éﬁﬁh%?ﬁ“hﬂ NEAR HAdiRY Pm Wiuted

suitabl e sense_and antisense priners. The resul |nE9cDNA constructs are

t hen i nsei? &actions@-&ppr ofid.00A Brljon proirin (Kigt BdThe ok&kDdrnd, coxyssrondingrio the
t by t ' 1.k inth t..(23).. Example 10 K
o o, {E BRI B3 al el P o i BB Sl ERORHS Yo"

functi ona Lo L 18BPR i 1 SlAl I i 3.
(Invitr Og'gﬁﬂ?%?ﬂ&%&’g%%lu@?g. %ﬁe IsfﬁlE%P%Gﬁ%ﬁp%a%ggfp{bgggﬁgﬁgwpw
sequence &Xxampte 2. Aenld-18& Hindieg guioteint ovashfouxBain fsictiensoR-§cekd fromatheay
t hat destil(r)ég t he reﬁtric%i 02 site. New Xba | sites are inserted by N
si t e- di r elrdd Aoy ENuEndFigefhre the neonycin cassette (base 2151 of the
original pcDNA3 sequence) and after the Sv40 pol yadenyl ati on signal (base

3372 of  HXRABIPIA DACreks Mihén S SOHANRGIpuriitdSIIC PSP kd/abeled ILDEG) cut with Xba
| and the resulting 4. mnigen 1S rnserted a € al site of

pl asmi d psub20l as described (Snyder et al, 1996, Current Protocols in
Human Genet i cs Samipigst (@ i) of 1L-18BP flonl The affimity \Nurifigat®nSstes werd irsubated (0t i ng

reconbi nant, plasmd i S| otransfected with the hel per AAV plasm d pAAV/ Ad
into hunmBHNTEGECY aviths! 2>Hlle-18 (5,000,600 apw)-tihiewecinmityl subordte KD Missplvessinas a
hel per vir . l.s~2 l.ect r 4 hour f ] [on.

The' cel | s e phaRideI¥S 8072 ui) FRLTFh Blisie A Tal P n A THREAL

centrifuggd fitxtufNdad NG Fof PO AAL ahled STRE RU4BHEn Q&ﬁs 3¥%ped B YR hddfoVof M
anmoni um sul fate. The mxture 1s then centrifuged and rAAV is precipitated

from the duisdl@apbn?.SoypndriMgia tohe fmaloncantrstion af ¢l 000mbOYds sarapletbnfex
The 1 et QBT TR Pl 4R i

SDS-PAGE (7.5 % acrylamide) followed by autoradiography (Fig. 2).
A specific band of molecular weight 58 kD, probably consisting of a ~40 kD protein

cross-linked to the ~20 kD 1251-IL-18, was observed in fractions eluted from the IL-18
affinity column (lanes 2 and 3) but not in the column wash (lane 1), containing all other

crude urinary proteins.
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‘adenovirus. Exanple 11: Construction of reconbinant fusion proteins of

| L- 18BP The production of proteins conprising |IL-18BP fused to the constant
region of 1g& heavy chain nmay be carried out as follows: the

| L-18BP is subjected to site-directed nutagenesis wth appr op"r

ol i gonucl eotides so that a unique restriction site is introduced

i mredi at el y_bef ore_and after the COdI ng sequences. A plasm d bearing the
const ant eIl 3: Protoms AR SISe, g. pRKCOM2Fc1(6) is subjected to
simlar site-directed rrutagene3| sto i ntroduce t he sane unique restriction
site as cl ose L0

all ows transl at{? %ﬂr%@?%b Igs%&%ﬁ%p‘ﬁ g’use prg‘(g%3 giﬁﬂfﬁ Vgés}%kﬁo,f‘}rgg%%\g%s Ph8E
consi sti nd1¢¥% &rylamide) rundst abededieinge omelitionnd eleoestdotreg dora PVIIBBRmbsane

pr epar ed dj,gesti qn t the upjque restriction sites or alternatively by
PCR wi th gﬁfﬁ’r'fé%ﬁi é&lﬁt%ﬁ Egee’smﬂé%n%ﬁ%membf?@emétw p\ﬁtéemreile.béue the
Shan | 8ty Y ;d0oRD Bhd YeeBREQNCa |68 'BIFRIN SOBLALD! BChy Dl 380t and
the 1gd sequences e two ragnents are t i gat enerate a new

pl asmi d, emcmdeqtgnwrmApylmtdBmsbstqmsHSAéoThecfoﬂewmglmagonsfequd:ncé&a@ohtadtedbout
227 Ctermnal,_amg.! o} a_C|_ds_ o_f | gG 1 heavy chain (hinge region and CH2 and
CH3 donmi ns) The Rhe fused proteins nmay be isolated fromthe
pl asm d byl di gestison wit. h apvproprl ate restriction enzynes and then

inserted into.efficient prokaryotic or eukaryotic expression vectors.
Exanpl e 12VNCFIRASRIPERASSF Y Hedrtermingd amjap AFidd | L- 18BPs I n order to increase
the half-life I 18BPs which are chemcally
nodi fied with g%?@dgﬁhéhel%@ggfeﬂg%f& \%Eé)%tarlr%eld be made. The nodification may
be done By *crYoss RSIME-Ag*PEGI-& a cysteine residue of the |L-18BP

nol ecul es.; Mut ant ¢ L- 18BPs gy be constructed which contain an extra
cysteine reS| due at "t He "anino ‘térm nus, glycosylation sites, and the
carboxyl term nus of each |L-1813P. The mut agenesi s may be carried out by
PCR using oli g ucl eo |de ntaining the desired nmutation. These nutant 43
| AUG 2003 pro *ﬂgsea iﬁﬁ)g%ge@aew 1 yas %@Q&FSIWﬁﬁ%ebtaalsa loaeer seavamse 1#at he
art. Pegylabi t

W1 bo aecsiafafSeghes bos MR, MR P RLERE feStlin keI RE SISO

| L- 18BP Ratapingsatwsrino acidt65a0f] c;cfenmne&"hemmmqlmmneomﬂﬂylombe lssbciated waith anypur e

preparatiq t he rinary IL-18 |SI in co | et e

adj uvant . O%F &80‘0%8 elpatlse eteriny f,e@rc L?V@ga'%lﬁél? %dﬁ@@cﬁﬁ‘g '@G%I th
5 pg of tfb?tﬁd—bl&ﬁﬁﬁ'n@fb@&ﬁ{%&%rbg}amgconm ete Freund's adjuvant.
additional injections of IL P as solution in PBS were given at 10 day

intervals. Thelr #bdsirtte abaio Ebifmgellan@alyse aktwatet fequérgs tandmimuoidente adentiffhe

1251- | aorasiel Sl gy oY ofifhcs W e dasfioh MRt RN I et so,

1: 500, 1: Boligth watreducel vABODTTfin 6N ghiab@ing I—Kﬁrx‘éﬂéte&mtﬁlﬂsﬂﬁ9ﬁpﬂﬂ1&f desalted

prot ei n- G agar pse beads (20 1, Pharmacia) was added in a total vol une of
200 |. Th&YfiRice-8 twﬁétrqt@ntdewwﬁ (Ultrastee, exttoff dQiR0P paltonast Milkiporeh and saltiesteder e
t hen vvash%l p?bteln microsequence analysis. After cycle No. 1 of sequencing, the filter was reacted

with o-phtalaldehyde to block all N-terminal polypeptides other than Pro. In this way only

the major sequence was obtained as follows:

TPVSQXXXAA XASVRSTKDP CPSQPPVFPA AKQCPALEVT
1 10 20 30 40

(T=Thr; P=Pro; V=Val; S=Ser; Q=Gln; X=Unknown; A=Ala; R=Arg; K=Lys; D=Asp;
C=Cys; F=Phe; L=Leu; E=Glu)
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tinmes and bound radioactivity was counted. Rabbit antiserumto human |eptin
was used as a negative control. The titer of the IL-18R anti serum was

bet ween 1:500 and 1:5000, while that of the negative control Wgs | ess_t han
1: 50. EXAMPLE 14: Preparation of nonoclonal antibodies to IL-18 P ‘
Bal b/C mce (3 nonths old) are first injected with 2 g purified IL-18BP in
an enul‘sion of conplete Freund' s adjuvant, and three weeks | ater,

subcut anedosygles 6,7,8 anddrip letvelevsl @08 Ths sigdaluvasdbtaindd. Becadelof ihilalv level we

i njections ar, iven at 10 day intervals,,  subcutaneously in PBS. Final
boost s ar é°5$13%rgd 1t TROTS PEdeninfit 4 aspign aspacific amyro ¥ ridue Aesald¢rslesn to t he
nouse show ng the highest binding titer as determned by IR A (see bel ow).

Fusion is perfgf ' ngﬁgf- [ %{ﬁw@&q red
fromboth the sﬂgﬁ%ﬁ%q@%k no é%ﬁg?'(a?ﬂﬁéereatrﬁnaﬁﬁgg Si ony%g??ﬁfeo?ﬁ& The
fused cel las dateemlied thyisbartleidg prutein databases.(Héwever,peathiag ared 1GR ditgtese dp thes
are selected in M suppl ement ed wi th T and 15% horse serum Hybridomas
that are fO8HD SCEFCBrRIOZIER BRYIdED & &Nﬁoleb_-di%?d gﬂ”@lgég@cl‘ﬁlﬁﬁ 9p§n eading
limting gianid (298 TROGIwAG kRl &fhtdi h&Shdnititbediado REL TS th
primed with pr([stane 11%2? t er%&ggﬁc??lédﬁﬂ%? Sgg’lg?éeg}slgh&ﬁ% |so%ypeg of thee
ant i bodi eN-tarminids¢quedce ofiIL.H 8BReThskomdlogy isdrenehyshawhy avai | abl e ELI SA ki t
(Amersham UK). 44 | | AUG 2003 The screening of hybridomas producing

Cuper nat ant § e OO RRIERE Geacbpds R b o e L 0D
e R A A e

_ | B
nverted soligd RAFSG LAY LEVRREEARY 14 6

Laborat ori es,” Al X
(10 g/m, 100 gl/well). Follow ng overnight incubation at 4C, the plates

are was h?@Tﬁé’%ﬁﬁcr%&ﬁbn@@ﬁ -49}]313ttﬁétr3frlﬁe BOAREP: 139fhted 2eco H‘ﬁ%r/io Ak (RS trnd

bl ocked in washing solution for at least 2 hrs at 37C bridoma culture
super nat ad@wer(st@eenge (el 00) indeduerddeiranstitivhef tleaiDMA af TIGR fide/FHCA2380d). 4

hrs at 37C. Th | at es are washed 3 tines. and a conj ugate o

goat -anti - musir}%opgtgﬁg%li@ﬂteﬁbfﬁ%‘gﬂ%\%e&%ﬂﬂﬁi dtjya gllﬁg‘g%b@? ind%%Q)l %o
I/vell) | amdiieieds af REiddesT &ndef of ROTD.-1 BPEK 8bnfirths thé'RleRlitlof amiCacl@ fdifddes?
times and the color is devel oped by ABTS (2,2 -azino-bis

( 3- et hy| bénzand obili- HiBBasTihrfand seemasciodlo sgj rigeidie HPO2 as a  substrate.
The plates are read by an automatic ELI SA reader. Sanples giving OD that
are at | t4 [ {: ative control value are considered
positive. ih h%b 1?% l CQ &ggl'phy of 1L-18BP w th nonocl onal
ant i bodi es Anti bodi es against |1L-18BP are utilized for the purification of

| L- 18BP by af f iAdiqupt (@.Brmbasfoguedhfractidas idfi Exdnplé d oere Airthiengutified by size

nonocl onal ant.i bo secreted by the hybridoma | urifjed b ni
sulfate p Fé‘gflf}f’{‘ &F‘F Wt%ra@@%’% éﬁ}}?%{f’?%igfe Wﬁfﬁcmeﬁ‘%ﬁ?ﬂ%e g&’le_ m)gfl ke
agai nst PBSunfPods &&e@g%teumwh@%{ﬂ ﬁosg?ﬁe %g@%dt %]yﬁ% hd Abliugehzidel O

(BioRad ‘USA), as specified by the manufactur uman uri narly
proteins (@82Ya at enfloworarsof Q.5ail/minuded Urdctieds of & hiadede ellectal. heoll-1& he

ggf :Jrrln Li-k i%ﬁﬁh@ bi&&gyelﬁt%h l{mra%hoﬁlscz&% aasfalt 9%’0,?)86 El\)a(ftfonOljr(2>é:inr,T1 a{s naert]énn-lx_ge% by
SDS-PAGE and silver staining. A sample containing the ~40,000 Dalton protein (fraction
23, 50 pl, ~50 ng protein) was reacted with N-glycosidase F (PNGase F, Biolab) according to
the manufacturers instructions. Briefly, the aliquot was denatured by boiling in the presence
of 5% SDS for 10 min., 10xG7 buffer (2.5 pl), 10% NP-40 (2.5 ul) and PNGase F (1 pl), 1 h
at 37°C. The sample was analyzed by SDS-PAGE (10% acrylamide) under noh-reducing
conditions and compared with undigested IL-18BP from the same Superose 12 fraction. It

was found that the ~40 kD band of IL-18BP disappeared in the PNGase-treated fraction.
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washed with PBS until no protein is detected in the washings. I1L-18BP is
eluted by 25 nM citric acid buffer, pH 2.2 (8 x 1 column volune fractions)
and imedi ately neutralized by I M Na2CO38. Further purificatipn afs 203 s
preparation is obtained by size exclusion chromatography. 45 1 1 AUG 2003
EXAMPLE 16: ELISA test Mcrotiter plates (Dynatech or Maxisorb, by Nunc)

are coate 8BP | onal t seruy h

super nat ante or g oot o TR Bt 8Bt e PR bARL AR of B OHeRREBFE, oo
ar e washe@helelimitdEon o fHeal40i KTV bBBAn{i0atedthatihts bR earP-glxdds R Fﬁiﬂdn b| ocked
in the sane solution for at least 2 hrs at 37C. The tested sanples are
diluted i he bIocklng sol ution and added to the mells 100 | /well) for 4
hrs at 37&EXANELEDL Blockineofithe hiolegieal gctivity ofdl.-38 by IbH8BEont ai ni ng Tween
20 (0.05% followed by the addition of rabblt antl-IL 18BP serum ( 1: 1000,

100 1/ well) f0ThE%ﬂgfsfﬂh?‘fﬂtiﬁpb‘?éblﬁé/&frggqpf%e 15 blotk: F'ﬁ%c%ﬂl@és @e&&m\ﬁ?eahed

3 times and a conj ug anti-ra orsera sh peroxi dase (H

Jackson Lalpsmeaburdfy E}QOIL-m%duééMﬂ todudvith ednedy fip rmcihohﬁ&eﬁt cellOIh-18 1nduces
tenperature. The plates were washed 4 tines and the color is devel oped by

ABTS (2, 3FNgzwhen isilded ®gethay Mithngither dawl ¢qmeexﬁra$luh fafnlLRS,aldi- 18, &r2yrx)othért h
H202 as a substrate. The. pl are re an automati c.ELlI SA rea
ExawPLE 1 PRl g aslyine REdL AR RS rostRginpthulne SbleBiptss i hygap JEneral
Purified memamosiicldat céﬁﬁﬁgswﬁs) 3RS e thef Rimad K@ EdIf ¥ind. Ospleén élls Whr

bi ol ogical activity of IL | L-18BPa inhibited in a dose dependent
manner t h@rqpmdfrqmalhcalﬂg meuseyvashed afid ﬂupmeé i RRYIS640 meddmp pupplamented

| te t.he h F 9 8BP
hevi g an s % gl PoYiRe sebfupt,vag cpiat of 8 5yl ias veiystigolae Vih 157 o
d d g% loarzd
gln ol sz)s()e é,I'i‘tr}ligh r?‘nl\j;(fgﬂu}/ g%%tf rgt%(ta}gr?‘cggl%g%gﬁ %? un qLElgn denrzli('glgro ?Eg
condi t i ongg/mip Iilummt H-18 bmdirigepremnpﬂOeS ando hg,(mﬂb wiasl a@@ttedhd teca@BRapiilEd 8ner e -
| d SDS: d diti | d
mutobl oBHORGAH O RSoB GRHE Alih CHirngdas S the gpleep GalimErRubEREd tabreep
band of | lgred#BR7b¥SOarl W%Bﬁdteh@efaﬁﬁef%@ése thd %élhﬁ&l- Eélﬁffsttvﬁsﬂrexﬁd\féd Gpynew

-20 kD band was obt'ai ned. The nol | ar ‘mass of the product and t
speci fi ci @thﬁfgameambthé supdmaamsdverh assayad o BENHi tsmg/\ﬁns BILISAykltS for mouse

L b 1S TRae ol S T R beiaiot PEPlER AT Ryea

separ at el X%IQHOCWSOEB Qﬁaﬁsde&é’g%éﬂf%%&ﬁ In Q'BHE@? a&sea %Hr@lr s8] eeindrRfontbigh

i m dazol e (100 . The el ractions were subjected’ to bioassay using
human | L- 1&ept0 hadholeffectl PBe a&ivgtyrdf)recomabimant imeinedLek8owys sisilaflliénhibiteslbiyt s
are shown jn, t he i

the human fIBJILSBW, rslgggtegt?rlnge{hat human IL-18BP recognizes murine IL-18 (Fig. 3B).
| Endogenous IL-18 is induced in murine splenocytes by high concentrations of LPS, leading

to production of IFN-y. Indeed, IFN-y induction by LPS (10 pg/ml) was also inhibited by the

urinary IL-18BP (Fig. 3C). Concanavalin A (con A) activates T-cells to produce IFN-y in the
absence of IL-18 (13)]. Indeed, induction of IFN-y by Con A was not inhibited by IL-18BP
even at high concentrations (Fig. 3D). This observation demonstrated that IL-18BP_ was a
specific inhibitor of IL-18 bioactivity rather than a non-specific inhibitor of | IFN-y
production. IL-18BP also inhibited the activity of human I1.-18 in human KG-1 cells induced
by a combination of IL-18 and TNF-a. (Fig. 3E).

The above data demonstrate that urinary IL-18BP inhibits human as well as murine

IL-18 activity as measured by co-induction of IFN-y in human and murine mononuclear cells.
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Sanpl el FN-y (ng/m ) Control 7.5 Non-di gested |L-18BP-H s60 PNGase-treated

| L- 18BP- H s60 Therefore, it is concluded that deglycosylated IL- 188P IS
biologically active as a nodulator of IL- 18 activity. The for %
description of the specific enbodi nents reveal the general nat: %@ 0Bhe
invention so that others can, by applying current know edge, read| ly nodify
and/ or adapt for various appl i cations such specific enbodi mnents w t hout
departing hecnwcdlma'genej’ll.elSBibWhe:htredLandIIL-ﬂ&ectafltyrw >9§B{cwaadapmaaahl©t®sthatnd

roani ng- arfl [P ARQB b BeRTi0A F AT BROL Rl Acn ESEAn CRRORTLRHIAES |t s to be

under st ood that the phraseol ogy or term noI ogy enpl oyed her e| n |s for the

pur pose OfEXARFELE 6! [0ttt MPIN L lonestddhs A ILATSBE, 1 AU AUG 2003
Ref er ences nderson, , et al., onol ogue of the TNF receptor and
its ligand enhance T-cel | growm h and dendritic-cell function. Nature

1997. 390( 6656) : Tqial RNA-fiorg Julicat 'B@IEHSJ(CRJDSWD Ar@@n@n Type $Bitpre)Coltgetign) was
Hemat ol . Oncol. 10: 39-48. 3. Botstein et al. (1982) Maﬁl @3@1 I}/({'rp
19: 265- 274eVese-igansgabed smhRSumrﬁcmprhENnm &Eureersg GrsegPtarT {HbCydiyy 2

Sacchar omygesm S DEW ﬁ'f?gg% Pry,
Col d Spring Har bﬂéxﬁer%r%g;@anglgﬂ %gﬂ W?Sg%e rgﬁh%}gog E(1982) CeIIy
28: 203- 204mpifieBypy PAR, usmgéraqamNA ﬂﬂﬁﬁeraﬁa(&grm)(alnd iptiareys Sotrksp@idig70. TIGR

P, Gall

Car, B. D. ny de uang .D.

Heumann, Iﬁlonﬁg-{g{: %& IB‘CI Q 441@9353) |ag§ gppéﬁé?"ﬂﬁ’ﬁ% TF‘S@&}?J@%%“&W%% ent
1 1

5 s S PR 5, B, U g

Act i nomycdtGR @sodUBtsowcngyresolﬁéchhye ratgmoseK(all%I))gelI3tlt:ltatmiahoresusiuq:igmiyan(i1(98@}j infp.

45- 54) W Jahn

to03) 1 o tesss T Plonie, Ve drresehy JalA, Tpm ingRial e gy ss®sed o

J Biol. Chgifi T248d 8P@prigea/.- 10. Dao, T., K OChashi, T. Kayano, M
Kurimoto, and H Okanura. 1996. |Interferon-gamma- i nduci ng factor, a novel

cyt oki ne, enharidesestdtng #Gahp fragutientt was 32Pylabelek by irandoof prmirign dhis m@bqo\yas 1

cells. Cell nol . .173:230-5 is 008; 8749.

Ader ka, MUSELETH Sesnine Factow: Babi CONA. 814 vghrirToraess DURIORA Hipotellable
fact or - bi filieROwBreQifRdAnd Wybridigs With HRPREKNRIC0YC ik 2 BuiTelBRRsistind6f 4uSSCEehs
cells fromtunor necrosis factor toxicity. J. Biol. Chem 264:11974-11980.

48 Denhardt's solution, 0.1% SDS and 100 pg/ml Salmon sperm DNA. The filters were washed
and exposed overnight at -80°C to Kodak XAR film. Double positive clones were

plaque-purified. Plasmids were excised from the ApCEV9 clones and self-ligated. cDNA
clones from other libraries were isolated according to the manufacturer’s instructions.

- Automated DNA sequence analysis of the isolated clones was performed with Models 373A
and 377 sequencers (Applied Biosystems). using sense and antisense primers. Standard
protocols were used for these cloning procedures (33).

The following libraries were screened: a human monocyte cDNA library, constructed
in ApCEV9 cloning vector (15), kindly provided by T. Miki; a human Jurkat leukemic T-cell
cDNA library, a human peripheral blood leukocyte cDNA library and a human spleen cDNA
library, all from Clontech (Palo Alto, CA). A human placenta genomic library in lambda FIX
IT vector was from Stratagene (La Jolla, CA).

All cDNA clones corresponded to four different IL-18BP splice variants were

obtained and characterized. All splice variants coded for putative soluble secreted proteins.
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necrosis factor-binding proteins purified fromhuman urine. Evidence for
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Nanba, T. Taninoto, K. Torigoe, M Fujii, eda, S. Fukuda, and M

Kur i not o. trmsptlonmgelailenmgnyamm i nduci ng fact or enhances T hel per 1

cyt oki ne produ | ated. hu T cell.s ner i .SM.W t

i nterl eukin-12 or .@*8?’%’%?@”68% Wn%ﬁge?%eﬁlbmgﬁo%m Pﬁ%ﬁﬁ% ndgg fT647 51
issn: 0014-2980. 25. M zushima, S. and Nagata, S. (1990) pEF-BCS, a
power f ul  Exampllé an seaftion ofeat GhamMatihei expdssioiRe VectdB; SprddubliodS. of

recombinant IL-18BP, and evaluation of the biological activities of recombinant
IL-18BP

The coding region of the IL-18BPa cDNA was amplified by PCR with the sense
primer 5' TATATCTAGAGCCACCATGAGACACAACTGGACACCA

and the reverse primer:

5' ATATCTAGATTAATGATGATGATGATGATGACCCTGCTGCTGTGGACTGC.
The PCR products were cut with Xba I and cloned into the Xba I site of the pEF-BOS
expression vector (25), to yield pEF-BOS-IL-18BPa. The constructs were confirmed by
DNA sequencing.

Batches of 6x107 COS7 cells in 1.4 ml TD buffer, containing pEF-BOS-IL-18BPa
plasmid DNA (10 pg) and DEAE-dextran (120 pg) were incubated for 30 min at room
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Immunoblot analysis of IL-18BPa with antibodies raised against the urinary IL-18BP
- revealed the same molecular mass band as that of the urinary protein. Furthermore, using

immunoprecipitation followed by SDS-PAGE and autoradiography, IL-18BPa was able to
displace urinary '*’I-IL-18BP from binding to the antibody. Therefore, IL-18BPa corresponds
 structurally to the urinary IL-18BP.

Crude and purified IL-18BPa was tested for its ability to inhibit the biological activity
of IL-18. IL-18BPa inhibited in a dose dependent manner the IFN-y inducing activity of
human and mouse IL-18 in murine splenocytes, PBMC and the human KG-1 cell line (Fig.
9.
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NF-xB in human KG-1 cells was also studied. Human KG-1 cells (4x106 in 1 ml RMPI)
were stimulated with either huIL-18 (10 ng/ml) or hulL-18 pre-mixed with an IL-18BP (20
min, room temperature). After 20 min at 37°C, cells were washed three times with ice-cold
PBS and immediately frozen in liquid nitrogen. Cell pellets were resuspended in three times
the packed cell volume in buffer A (20 mM Tris pH 7.6, 0.4M NaCl, 0.2 mM EDTA,
glycerol (20% by volume), 1.5 mM MgCl,, 2 mM dithiothreitol (DDT), 0.4 mM PMSF, 1
mM Na3VOy, 2pg/ml each of leupeptin, pepstatin and aprotinin). Cell debris was removed by
centrifugation (15,000xg, 15 min.), aliquots of the supernatant were frozen in liquid nitrogen
and stored at -80°C. Protein concentration was determined by a Bradford assay (Bio-Rad)
using bovine serum albumin as standard. A double-stranded oligonucleotide corresponding
to NF-«B binding element (10 pmol, Promega) was labeled with [*2P]dCTP (300 Ci/mmol)
and T4 polynucleotide kinase (New England Biolabs). Free nucleotides were removed by a
spin column. Extracts (10 pg protein) of cells treated with IL-18 or IL-18 plus IL-18BP were
incubated (15 min., room temperature) with the labeled probe (3x10* cpm) together with
poly dI.dC (500 ng, Pharmacia) and denatured salmon sperm DNA (100 ng, Sigma) in 20 pl
buffer consisting of HEPES (pH 7.5, 10 mM), 60 mM KCI, 1 mM MgCl,, 2 mM EDTA, 1
mM DTT and glycerol (5% by volume). The mixtures were then loaded onto 5%
non-denaturing polyacrylamide gels. Electrophoresis was performed at 185 V in 0.5xTBE
(40 mM Tris HCI], 45 mM boric acid and 2.5 mM EDTA). Gels were vacuum dried and
autoradiographed overnight at -80°C. IL-18 was found to induce the formation of the p50
NF-kB homodimer and the p65/p50 NF-xB heterodimer. Urinary as well as recombinant
IL-18BP inhibited the activation of NF-xB by IL-18, as determined by an electrophoretic
mobility shift assay with KG-1 cell extracts binding a radiolabeled oligdnucleotide

corresponding to the NF-kB consensus sequence.
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mature IL-18BP. Alternatively, such DNA can be prepared by PCR with suitable sense and

antisense primers. The resulting ¢cDNA constructs are then inserted into appropriately

constructed prokaryotic expression vectors by techniques well known in the art (23).

Example 10: Construction of adeno-associated expression vector for in vivo expression
of I1.-18BPa

A functional gene coding for IL-18BPa is constructed based on plasmid pcDNA3
(Invitrogen, San Diego CA). The IL-18BP ¢cDNA with a Kozak consensus sequence at the 5’
end is ligated into the Xba I site of pcDNA3 in a way that destroys the restriction site. New
Xba I sites are inserted by site-directed mutagenesis before the neomycin cassette (base 2151
of the original pcDNA3 sequence) and after the SV40 polyadenylation signal (base 3372 of
the original pcDNA3 sequence). This construct is then cut with Xba I and the resulting 4.7
kb minigen is inserted at the Xba I site of plasmid psub201 as described (Snyder et al, 1996,
Current Protocols in Human Genetics, Chapters 12.1.1-12.1.17, John Wiley & Sons). The
resulting recombinant plasmid is cotransfected with the helper AAV plasmid pAAV/Ad into
human T293 cells. The cultures are then infected with adenovirus as a helper virus and the

~cells are collected after 48-60 hours of incubation. The cells are subjected to 3 freeze-thaw
cycles, cell debris is removed by centrifugation, and the supernatant is brought to 33%
saturation with ammonium sulfate. The mixture is then centrifuged and rAAV is precipitated

from the supernatant by bringing the ammonium sulfate to 50% saturation. The virus is
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The mutated pPRKCD42Fcl is similarly digested to generate a large fragment containing the

plasmid and the IgGl sequences. The two fragments are then ligated to generate a new
plasmid, encoding a polypeptide precursor consisting of IL-18BP and about 227 C-terminal
- amino acids of IgG1 heavy chain (hinge region and CH2 and CH3 domains). The DNA
encoding the fused proteins may be isolated from the plasmid by digestion with appropriate

restriction enzymes and then inserted into efficient prokaryotic or eukaryotic expression

vectors.

Example 12 : Production of chemically modified IL.-18BPs

In order to increase the half-life of the IL-18BPs in plasma, IL-18BPs which are
chemically modified with polyethylene glycol (PEG) may be made. The modification may be
done by cross linking PEG to a cysteine residue of the IL-18BP molecules. Mutant IL-18BPs
may be constructed which contain an extra cysteine residue at the amino terminus,
glycosylation sites, and the carboxyl terminus of each IL-18BP. The mutagenesis may be -

carried out by PCR using oligonucleotides containing the desired mutation. These mutant
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antibody level was followed by a radioimmunoassay. 1251_1abeled IL-18BP (166,000 cpm)
was mixed with various dilutions (1:50, 1:500, 1:5,000 and 1:50,000) of the rabbit serum. A

suspension of protein-G agarose beads (20 pl, Pharmacia) was added in a total volume of
200 pl. The mixture was left for 1 hour at room temperature, the beads were then washed 3
times and bound radioactivity was counted. Rabbit antiserum to human leptin was used as a
negative control. The titer of the IL-18R antiserum was between 1:500 and 1:5000, while

that of the negative control was less than 1:50.

EXAMPLE 14: Preparation of monoclonal antibodies to IL-18BP

Female Balb/C mice (3 months old) are first injected with 2 pg purified IL-18BP in
an emulsion of complete Freund's adjuvant, and three weeks later, subcutaneously in
incomplete Freund's adjuvant. Three additional injections are given at 10 day intervals,
subcutaneously in PBS. Final boosts are given intraperitoneally 4 and 3 days before the
fusion to the mouse showing the highest binding titer as determined by IRIA (see below).
Fusion is performed using NSO/1 myeloma cell line and lymphocytes prepared from both the
spleen and lymph nodes of the animal as fusion partners. The fused cells are distributed into
microculture plates and the hybridomas are selected in DMEM supplemented with HAT and
15% horse serum. Hybridomas that are found to produce antibodies to IL-18BP are
subcloned by the limiting dilution method and injected into Balb/C mice that had been
primed with pristane for the production of ascites. The isotypes of the antibodies are defined

with the use of a commercially available ELISA kit (Amersham, UK).
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ctgcctccctgtgtgactgggtgagtccatattctctctttgggtctcaattttgecttc 660 55
cctaatgaag gctggggtgg gctccaggct aaagcgggag acacataaag tggacaccag

ctggtcagag acaaaggacc ttggaagtga gtggcctgca attgagcacc t acgcagc
aacttctcct cagctatggg atgtggggag tcaaggtcag aaagt gatga %31 @@3&08%
ccacagcagc ttgggtccta gcgcaacaca ttcccaccta ctccacctat accaccaaga
tgactttctg ctctgctcat gaaatgctgc cctatcttcg agggatgggg cctcataaag

actcccagga agdihgasgeningy of dgbridégas peidygimgt ami-IIgY8BRY gndidtlorat aathehgais
cccttaaaa
g performed as follows: Hybridoma supernatants are tested for the presence of anti-IL-18BP

antibodies by an inverted solid phase radioimmunoassay (IRIA). ELISA plates (Dynatech
Laboratories, Alexandria, VA) are coated with Talon-purified IL-18BPa-Hisg (10 pg/ml,

- 100 pl/well). Following overnight incubation at 4°C, the plates are washed twice with PBS
containing BSA (0.5%) and Tween 20 (0.05%) and blocked in washing solution for at least 2
hrs at 37°C. Hybridoma culture supernatants (100 pl/well) are added and the plates are
incubated for 4 hrs at 37°C. The plates are washed 3 times and a conjugate of

- goat-anti-mouse horseradish peroxidase (HRP, Jackson Labs, 1:10,000, 100 pl/well) is added

- for 2 hrs at room temperature. The plates are washed 4 times and the color is developed by
ABTS (2,2-azino-bis (3-ethylbenzthiazoline-6-sulfonic acid, Sigma) with HpOp as a

- substrate. The plates are read by an automatic ELISA reader. Samples giving OD that are at

least 5 times higher than the negative control value are considered positive.

EXAMPLE 15: Affinity chromatography of IL-18BP with monoclonal antibodies

Antibodies against IL-18BP are utilized for the purification of IL-18BP by affinity
chromatography. Ascitic fluid containing the monoclonal antibody secreted by the

| hybridoma is purified by ammonium sulfate precipitation at 50% saturation followed by
extensive dialysis against PBS. About 10 mg of immunoglobulins are bound to 1 ml Affigel

10 (BioRad USA), as specified by the manufacturer.

- 250 ml of human urinary proteins (equivalent to 250 I of crude urine) are loaded on 0.5 ml of
the anti IL-18BP antibody column at 4°C at a flow rate of 0.25 ml/min. The column is
washed with PBS until no protein is detected in the washings. IL-18BP is eluted by 25 mM
citric acid buffer, pH 2.2 (8 x 1 column volume fractions) and immediately neutralized by 1

M NapCOj. Further purification of this preparation is obtained by size exclusion

chromatography.
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ttagt cccgtE L1 t at gt

Microtiter plates (Dynatech or Maxisorb, by Nunc) are coated with anti-IL-18BP
monoclonal antibody (serum free hybridoma supernatant or ascitic fluid immunoglobulins)
overnight at 4°C. .The plates are washed with PBS containing BSA (0.5%) and Tween 20
(0.05%) and blocked in the same solution for at least 2 hrs at 37°C. The tested samples are
diluted in the blocking solution and added to the wells (100 pl/well) for 4 hrs at 37°C. The
plates are then washed 3 times with PBS containing Tween 20 (0.05%) followed by the
addition of rabbit anti-IL-18BP serum (1:1000, 100 ul/well) for further incubation overnight
at 4°C. The plates are washed 3 times and a conjugate of goat-anti-rabbit horseradish

- peroxidase (HRP, Jackson Labs, 1:10,000, 100 ul/well) was added for 2 hrs at room
temperature. The plates were washed 4 times and the color is developed by ABTS
(2,2'-azino-bis (3-ethylbenzthiazoline-6-sulfonic acid, Sigma) with HyO9 as a substrate. The

plates are read by an automatic ELISA reader.

EXAMPLE 17 : Non-glycosylated human IL-18BP is biologically active.
Purified recombinant IL-18BPa was tested for its ability to inhibit the biological

activity of IL-18. IL-18BPa inhibited in a dose dependent manner the IFN-y inducing activity

of human and mouse IL-18 in murine splenocytes, PBMC and the human KG-1 cell line (Fig.
9).

Purified IL-18BPa having an His tag at the C-terminus (1.5 pg, 50 pl) was adjusted
to pH 7.5 and mixed with N-glycosidase F (3 ul, 500,000 U/ml, PNGase F, New England
Biolabs). The mixture was incubated for 24 h at 37°C under non-denaturing conditions.
Aliquots from the sample and from undigested IL-18BP-Hiss were analyzed by SDS-PAGE
under non-reducing conditions followed by immunoblotting with antibodies to IL-18PB. It
was found that the ~40 kD band of IL-18BP-His¢ disappeared in the PNGase-treated fraction
and a new ~20 kD band was obtained. The molecular mass of the product and the specificity
of PNGase F indicated that IL-18BP-Hiss was fully deglycosylated.
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gcagcagctg gattattcaa actttgcctg aacacctgct ctccccggga ggaaaaggga
aaagagccta aaaatagact accttcccat gctgctgaag agagcatcct gggcccctgc

cccttctaga accagcctca ggtagggaga gccagtgaag tggctactgt a %gg@ﬁg
tttgcctgaa cactggctgg ggactaggta tcacttgacc aggagaagcc ttctc

accagct cct tttgtgggtc ctcgcagacc ccagccccca ggtggaagtg caacttcagc

actolgggag ot ugal g, daacactans., 2408A0A09 L IESFTHG M 20U

ctttccttgg
contammg PNGase in buffer were absorbed separately on Talon beads, washed with
phosphate buffer and eluted with imidazole (100 mM). The eluted fractions were subjected
to bioassay using human IL-18 (20 ng/ml), LPS (2 pg/ml) and murine splenocytes. The

results are shown in the following table:

Sample IFN-y (ng/ml
Control | 7.5
Non-digested IL-18BP-Hisg 0
PNGase-treated IL-18BP-Hisg 0

Therefore, it is concluded that deglycosylated IL-18BP is biologically active as a
modulator of IL-18 activity.

The foregoing description of the specific embodiments reveal the general nature of
the invention so that others can, by applying current knowledge, readily modify and/or adapt
for various applications such specific embodiments without departing from the generic

. concept, and, therefore, such adaptations and modifications should and are intended to be
comprehended within the meaning and range of equivalents of the disclosed embodiments. It
is to be understood that the phraseology or terminology employed herein is for the purpose of

description and not of limitation.
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i 1 AU G 2003 aaccatttgtggtcatgaga720 tgtttctaagtgctgaaaga780

gaaaagccagct act gagaa840 ccagagaagaggacgtt gt c900 tcat gaccat gagacacaac960
gtgcccacgtcgt cact ct c1020 ccactgcctcagttagaagcl080 cagct aagcagts: tl%ba_,gg 140
gaacgct gagcttatcct gt 1200 ggct gggcaat ggttccttcl260 gccgggaacgt gggagcacalszo
cccctgecctgcacagcaccl380 agcgt cacgt cgt cct ggccl440 aggaggagcetctgettccat 1500
gaact aat gcccagcattcc1560 gaggaggt gt agcct ggggc1620 gtctgccttcacttccct agle80
t gccct ccagécacNpmdatisi 716 agc'&%adi}@logﬁb@ag gapsbensivic ckrgatisgg cYYc gt g§5ha860

ct caccaaa ct.C cct ] 980 cact gctctact gct cagaa2040
ccctacct g}é;é@t%?sz%ncaégél%%’gc g%%%g‘@{t’cpg’ﬁ@f@@%@g@ 160 gggaacgct caagcctggtt 2220
t ggccgcattct gcagactt 2280 ct aat ggactgttccaggga2340 tgtgtcatccccacat gggt 2400

ttcatttag@stt cHpnists2460] IMpMAlRCCBamhgs ¥C dgbordivz)) NMaaahagaldadpragabladkoa
2580 gtgggaagagcct gaaaga 2640 ggaagact cagcaggaacaa 2700

cgat caagt EakretergNaw Yorkol $82agaaaagat ccat ccccg 2820 t gcaagt ¢t ggggaaggt ag
2880 ctgagacacagggcccatcc 2940
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gt cagacccagt cct ggact 3000 gcaggaaccagggcctactc 3060 ctggccaggcccaaggaccc
3120 gtgactttgctttaagaaaa 3180 ccaggccccctgggccaget 3240

t gcgggcaggcat cac: gt ¢ 3300 ggcact gagagggacagt ag 3360 ggccact cact ggt act ggc
3420 agat gagaacttgcgatact 3480 acgcccctgtctggatccce 3540 .1 AUG AHOG
tcccttgtgagccccagggttat cagttgcet ggct gt gcct gagcagcet ct gggt gctct 3600

ccat gagaat ccatctgtcttctctccttggagaggagct accaggacagggacac 3660
ctctt accce%g‘g acwgb’hdéwg@@gt@ggcgbmr@t qugmvg@Ytkaggatgg@mss’ HN-gamma

gcggt ctgg t gccecat.gct cticat ¢ LhtfHcctceceeccat cectgecagt gectc 3780
tacctt gccg?%glﬁg?%é%\ggﬁgﬁ' &é@%%ﬁg{%g@ggcagcagt ggcggcgcet ggect gt 3840
ggt ggt ggcaat gcgcggagaacggcgggtt ccact gcgagt gt t gggggaagcct t gga 3900

cagggcct t got t gqughRE,CHS NICAOFadand a9t Gl TopelandC hhd H.OKOIMI1997. BAGR stage of
gaggat gct gaaggccat cgact ggcgccggt cagcct gcaaggaagggct gt cagaccg 4020 .
ggagacccauigempwae disbetas ifcessovaied ottt e capsstion at 2 agrelaytakire, 4olp which is

cgccagggcgicacttca cegt.t Gage F cacc t t agaagct gga 4140
gctgettt c?{)Ccatgegdgngjc%#d@g'gﬁg}gl?'zrét 5‘?8?’?@850736%5& {)&é}a}fggﬁgggt ct cgggga 4200
gt cat ggggcgt gggaaacagct ggt ggccttctt agact at ggagaagaggacagttag 4260

gcagacagt 33c aagagiagok,akAEMR. JaRees agdt Mt a4t Mbleilot CAOARE Hdghordad manual.
t ggacct t gt aagt caacgt gcaacct gct ccccttcccaactctg gcc]gi%;tg.ccttcc r43

C 0
cttcccaacagt t ceadedsst AP Cakberiing yhen deyoberkagaldayyigdampordabgratory.
t gagggaaggagagagaaggct ccct tt agt cct t ggt gaget gggect gacct gagcac 4500

tgcet agt .
L oo B SR SRR PT LI A 838

ct ggat t ggct gcatragilggnt of dosgdapiggt Gl 1 9YQ 89 . G0adtPL t cat ct ¢ 4680
ct cat ct gt gat ggt gcccaggct cagggaaggct gcat gggt ggaagaggt ggt cagt g 4740

gaccat agct gt at ggagat ggaggagga gggct gt t ccagaact ct acact cgcc 4800
Cgacact {atyt coOTHREe LoHoRRY K babanR Ak e dBha L DLEPh celmRth DNA of
tottetgot U ClacehARgpaclaeecalahnocasanaqasl aeRg! 7 asraasts 4920

tcctctctgagctcctgectacccccagggacttcacccct gagt gccct ccagetgtct 4980
gtt ccacct ggaacat gagaaggt caccccttcccctcttcggccagt cagt gat ccagg 5040

gccct agt gbe agfipaslynGhg eagyiggantad dggaalygyuilglig aprry gy grorsindtuMA gene
cct gcacagt gacccc cctcaccct t.cC at a ct t tgg 5160
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5280
5340
@jggua 2003
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300

aggct cat cct ggcaagt gcccat gt agaagctgttcctt cct gt ggaaggcagggaagt
gggaacaaat gagcct ggagt cggcaggt cacct cct ggccct ggcat ctt gccagcect t
t gct gccacct accccat aaactt gaagcccggcacaccagt ct gatt cagt gccgcagg
t gcaggagt acggcacacagact at t Lgp@hee! Agggget t gct caccaccttctcect
ggagagggcagaagaggt cacacgcagagact gct act acat cttatt cacct gccaagg
cttggtggceaacqacccagaggaacaaat t aaggaccgggaat t aat t cccagggget cc
ct ggt gcccaaaggacaagagett ccaagaagagt ct ggccagect ggectt t ccageag
cccatcaccgcctgéﬂﬁﬁgb CSPﬁﬂﬁggactccccacagctaagtgtcacaattgtgct
gggaat cccgggeCBPigattet YeftcAsagt gcccccaacacageccageccct agat g
ggcaggt aaggaadgcérgdiyget gcaggaaggaggggcaggt ggaget ggat ggt age
aaggaggccagccedyfestarchamaapetalitpointt €0+ dtdt gt gccacgat ccacc
ttccagtctaattttggggt at agt aagt ccct gt agt cccct cacct ggaggggcccca
ct ggacacetzggaatgggaricgas gageagpacd gagagityel g pggeagt agraaggc
aagct gagcagggotgagt t gccat aat cgggagaacccaggcgagct agagact gagt a
gaggaggt ggct cgcaggct agcct gggaagcaggagcagaccgcgt gct gt agaacgat
gagtt ggcgety 6t ggrLtgltceagat ct agett ct ggaagacagagt gaat ct gttgce
agt gt acagt ccct ggcact gt acagaagcttcccattcccttccgaagccct cagatcc
cacggcacgt gecatgtattcccaact gctttgcaaaggt ccttaaagt gt gt gt ct gcaa
gaaatggg% g?btcgacagaagccctcacaaggtggtgctgatgttgtcaagactcttc 6360
tacgcattt tcatggagtctatt cat aat gctttgaggt agggaat gcagagtgttt 6420 57 1 AUG
2003 atcggcccattttggagatgaagtgcaaagaaataaagtgactagccccaaatcacactg 6480

ct aggaagfa?©adadsti3ggggcet aggcceccat gt ct cct gact agt caggcet cat ccca . 6540

cagcct ct Géb¥t dé¢-dgttcaaactt ccagggccctt accat gtt ccagaactt ccc6600
ccaacttcttggtagcagggggcaccct aaacacacaggt cccccct gct gt accagggg6660

ccccct ct e¢Bet aeercaaacct cccct t caagat gt ggaaacaaaggcaagggcect g6720

cagcct gt eaggcagbraacbgggcagcaacaat gcct ct cagct gcat ggggcat gct g6780
ggaggcacaggat gggct gcagcttcgccacgttctctcccttcaccct gcacaggct ca6840

gt gct acgcat@oagagaat gct agcct t agt caggaggcagggat ct aat cct agccct 6900

geecttttt chicagaggt@gesgt t aaccaagt cact gecectttttaagacct ct cagett 6960

t cccact gt aacat ggact ggct gct cat ccct ccct gect cct gact gagt gcccagt gc7020
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aaagat gccg 93ga aagt gggaatt gct gacctgtcgac7063 <210> 6 <211> 197 <212>
PRT <213> nm g pl ens <220> <221> S| GNAL
<151> 1997-08-27
<150> 121554
<151> 1997-08-14
<160> 10
<170> PatentIn Ver. 2.0
<210> 1
<211> 1348
<212> DNA
<213> Homo sapiens
<400> 1
gagaagagga cgttgtcaca gataaagagc caggctcacc agctcctgac gcatgcatca 60
tgaccatgag acacaactgg acaccagacc tcagcccttt gtgggtcctg ctcctgtgtg 120
cccacgtcgt cactctcctg gtcagagcca cacctgtctc gcagaccacc acagetgeca 180
ctgcctcagt tagaagcaca aaggacccct gcccctccca geccccagtg ttcccagcag 240
ctaagcagtg tccagcattg gaagtgacct ggccagaggt ggaagtgcca ctgaatggaa 300
cgctgagcett atcctgtgtg gectgcagee gettccccaa cttcagcatc ctctactgge 360
tgggcaatgg ttccttcatt gagcacctcc caggccgact gtgggagggg agcaccagec 420



vl Leu Lent D <400156|_NEt qér gAIH:aS HiAZ”VLr IOvllhr TE; OLQEthﬁuvgfr AFE,OAlL:uTH P
u 1510 eu S

\P/?lo I\_/Sl:J ggr 20 25 30 A n Thr Thr Thr Ala Ala Thr Al a Ser Xal ﬁ‘rg?mszuém;
Lys Asp Pro 35 40 45 Cys Pro Ser G n Pro Pro Val Phe go ® a A L)éu ol
Cys Pro AI%F92%17'88 BECI@gIT aravedctThrachepodts §Ftdcijag Gagcigdec zfgro s
Ay Thr LEGICHHITH cPRc@BasSerttobectSey Q¢S c¥ajga At t EyeaSest At g-d3hes o
Phe Ser ||9%Cc2eafc9B5c86986adyreclyquckeydaryafnR okt SRkc Pheakt& G sho o
Pro Ay Aegdtetrgcd 08ciffrcid Gigfag Ghl Qcﬁg&ejgg'm:faa tcér&aga&;l;q%rcg @eﬁ Tor
“Thr d y Thoc@agkelaaddfrgddGad2i-+Cy gf 'ggg- %ﬁ%%cﬁc val Lel
Pro Ala LeatdckgSertgthdgctddQeldh é} %aéa %é 00 Eéﬁ:t%t?gg&aq AT
Val Asp Pk@t@t‘ét@ rbcygittygé % accEac

??aai%%ciﬁcﬁ% Sldn qu
: Ar r
an Loy &"2223?@ %C‘S‘?"rtg i1 técg“é gc 5t R 28 §PIpEtt oot srosBe90°%ys G n

Ser Ser ff Cta?tg‘p ifi‘iaaf%@ CCézaaﬂgDma&msa HsF5teeast ety <400> 7

gcggccgcgtt %g(?cacé 8&?‘&‘%‘3&5&%éeawtaa%tqtga‘gq@tag rragetaect aﬂ&ggg;crigoigzg

aagcttctg ggcacj‘ﬁé‘é?gé’E ttREhY FaeEtter cagra grtdaagaagaggac gitegtayc

acagat aaagaYCEageR PEaeiCaget ctigaogsatgcatcatygacaat gagacacaackde 1140

t ggacaccafatcEagre cotdttgt gyguectget £ alegt i tgee CReg§1ag caatket £240 1200
ttcactctaa tggactgttc cagggaaggy atgggggcac cagctgcttce ggatccacac 1260

tgtatctygtg tcatccccac atgggtcctce ataaaggatt attcaatgga aaaaaaaaaa 1320
daaaaaaaaa aaaaaaaaaa aaaaaaaa 1348

<210> 2

<211> 192

<212> PRT

<213> Homo sapiens

<220>
<221> SIGNAL
<222> (1)..(28)

<400> 2

Met Arg His Asn Trp Thr Pro Asp Leu Ser Pro Leu Trp Val Leu Leu
1 5 10 15

Leu Cys Ala His Val Val Thr Leu Leu Val Arg Ala Thr Pro Val Ser
' 20 25 30

Gln Thr Thr Thr Ala Ala Thr Ala Ser Val Arg Ser Thr Lys Asp Pro
35 40 45

Cys Pro Ser Gln Pro Pro Val Phe Pro Ala Ala Lys Gln Cys Pro Ala
50 55 60

Leu Glu Val Thr Trp Pro Glu Val Glu Val Pro Leu Asn Gly Thr Leu
" 65 70 75 80

Ser Leu Ser Cys Val Ala Cys Ser Arg Phe Pro Asn Phe Ser Ile Leu
85 90 95

Tyr Trp Leu Gly Asn Gly Ser Phe Ile Glu His Leu Pro Gly Arg Leu
100 105 110
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ct ggt cagagccacacct gt ct cgcagaccaccacagct gccact gcct cagtt agaagc300
acaaaggacccct gcccct cccageccccagt gt t cccagcagcet aagcagt gt ccagca3

t t ggaagt gacct ggccagaggt ggaagt gccact gaat ggaacgct gagctt at cct gt 42

gt ggcct gcagccgcettccccaactt cagcat cct ct act ggct gggcaatggttccttc480
at t gagcadeprceafye cgactigt §ggagggagsac Gagcegouaacli ggganeacab40
ggct gggct gagggcaagctt gccccccaccaaagaagccct gccct cgagccacagcago600
t ccacagcagcagggtt aagact cagcacagggccagcagcagcacaacctt gaccagag660
ctt gggt cayacrisghts aret @dagt gaacaghctal east 9oChH 2996k 0CQt-9aas 20
t gcgcaacacacggect ccttctctget yggggt cccttct ct caggpaat t caaact cc780
attcccacct acct agaaaat cacagcctccttat aatgcctcctcctcctgecattctc840
tct ccacct tta ttcctaacgtcctact cctcacactgcetctact gct caga900
aaccacca%%%g§%1%8ggpécEﬁa %%%?géggt%ﬁhﬁébé%ﬁtg%%ﬁ@%é? t’@cito60
at gactttctggaagcct cccaact ?QCttgcttttcccaQ&@agctcccactcccaiﬂiozo
tctctgctcatttagtccc%tcttcctcaccgccccagcaggggaacgctcaagcctggt1080
t gaaat gct'gecYdt teadtgatigt et dep dtlet ShydeetApycabr aht diegcrpadra 140
tcctatcttcgtgectgtatgtti@dttttttcccccttcagdct aat ggact gtt ckidagggl200
aagggat gggggcagcagct gctt cggat ccacact gt at ct gt gt cat ccccacat gggl260
t cct cat adaggeiint alt ;aat pgagge aked-gagad ctgtcabid aggaeht cagt tcd 320

1 AUG 2003

cact cccaggaactttgcatsgt cccacgagggagt adgggl360 <210> §g9<211> 161 <212> PRT
<213> Hono sapiens 59 t11AUGR003 <220> <221> SIGNAL <222> (1)..(28) <400>
8 Met Arg His Asn Trp Thr Pro Asp Leu Ser Pro Leu Trp Val Leu Leu 1 5 10
15 Leu Cys Ala H's val Val Thr Leu Leu Val Arg Ala Thr Pro Val Ser 20 25
30 Adn Thr Thr Thr Ala Ala Thr Ala Ser Val Arg Ser Thr Lys Asp Pro 35 40
45 Cys Pro Ser A n Pro Pro Val Phe Pro Ala Ala Lys Gdn Cys Pro Ala 50 55
60 Leu G<31¥9B Thr Trp Pro Gu Val Qu Val Pro Leu Asn Gy Thr Leu 65 70

75 80

<211> 1038
<212> DNA
<213> Homo

<400> 3

gagaagagga
tgaccatgag
cccacgtcgt
ctgcctcagt
ctaagcagtg
ctgagggcaa
cagcagggtt
cctacctgtc
cacaccccect
cctacctaga
ctatccatta
aagactgttg
tctggaagcee
tcatttagtc
ctgcctcttce
ttcgtgectgt
gggggcacca
aaaggattat

<210> 4
<211> 113
<212> PRT
<213> Homo

sapiens

cgttgtcaca
acacaactgg
cactctcctg
tagaagcaca
tccagcattg
ccttgccecce
aagactcagc
tacctggagt
ccttctetge
aaatcacagc
gccttectaa
atgccttagce
tcccaactat
ccgtcecttcecet
agtgaagtca
atgttttttt
gctgcttcegg
tcaatgga

sapiens

gataaagagc
acaccagacc
gtcagagcca
aaggacccct
gaagtgacct
cacccaagaa
acagggccag
gaacagtccc
tttgggtccce
ctccttataa
cgtcctactc
cttgcactcc
tcttgetttt
caccgcccca
tcctetttea
tttceecctt
atccacactg

caggctcacc
tcagccecettt
cacctgtctc
gcccctccca
ggccagaggt
gccctgecect
cagcagcaca
tgactgcctg
ttctctcacc
tgcctcctec
ctcacactgc
agggccctac
cccagacagce
gcaggggaac
gctctggcecg
cactctaatg
tatctgtgtc
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agctcctgac
gtgggtcctg
gcagaccacc
gccecccagtg
ggaagtgcca
ccagccacag
accttgacca
taggctgegt
aaattcaaac
tcetgecatt
tctactgctc
ctgcatttcc
tccecactcecce
gctcaagcct
cattctgcag
gactgttcca
atccccacat

gcatgcatca
ctcctgtgtg
acagctgcca
ttcccagcag
ctgagctggg
cagtccacag
gagcttgggt
ggatgcgcaa
tccattccca
ctctctccac
agaaaccacc
cacatgactt
atgtctctge
ggttgaaatg
acttcctatc

gggaagggat
gggtcctcat

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1038



Ser
Leu
Au

Ser Leu
Tyr Trp
110 Trp

Cys Val
Ay Asn
Gy Ser

Al a Cys
Ay Ser

Ser Arg Phe
Phe Ile Gu
Thr Ser Arg Qu Arg
120 125 Gy Asn Leu Ala Pro H's Pro Arg
130 135 140 Ser Thr Ala Ala Gy Leu Arg Leu Ser Thr Gy Pro Ala Ala Ala Gn
'145 150 <£%6>160 Pro <210> 9 <211> 7812 <212> DNA <213> Hono sapi ens
<400> 9 ghegacaghsm, cccccgggaa agatttaata cgactcacta tagggcggga cagaatt gat
60 ctgtgagaga tpf\ztggt agt tcatacccta ggtgaccctg ggggtggcat gggggtagat 120
60 i1 1 AU G 2003 tagagatccc ccactgaact tgaaagtgaa cttcccagaa
ccatattctg,,ggtaagcatc gaccccccca ageccagctac tcccccacct tcctgacgea

cgcat ggg agccttcac gcagatattg taaggggtg atctctgggc cctgtaactg
gt cgt cac'ﬁ%; Z?I@géllf J@aaTrica@ dﬁrecﬂég Leu Sizorngro geu Trp Val i: Leu

Asn
Leu
Ser

Phe Ser
Pro Ay
Thr Ay

85 90 95
Arg Leu 100 105

G protd MG

Ala Leu dn Pro

Pro Il e Leu
Hi s
Ay
Ser Pro

Leu Ala His

20

Cys Val Val Thr Leu Leu Val

25

Ala Thr Pro Val Ser

30

Arg

Gln Thr Thr Thr Ala Ala Thr Ala Ser Val Ser Thr

35

Cys Pro Ser

50

Leu
65

Glu Val

Gly Asn Leu

Ser Thr Ala

Pro

<210>
<211>
<212>
<213>

7063
DNA
Homo

<400> 5

gaattcgcgg
ggtgctggga
aggccaggat
cccagtgcect
tgcctgttceca
tgacacttgg
accctggggg
gagtcccagg
ctgctcaaga
ccagaaggat
ctgcctccct

Gln Pro Pr

Thr Pr

7

Trp

Ala Pro Hi

85

Ala
100

Gly Le

sapiens

ccgegtegac
aatgtacccg
gtggacggac
aggaaagttg
tatggaaaca
gcgggacaga
tggcatgggg
agctgaaggt
ttccetggtt
tgctcggcecat
gtgtgactgg

40

Val
55

o} Phe

o Glu Vval

0
s

Pro Arg

u Arg Leu

gccagagggyg
accttggggce
tggtatggca
tcccecttgaa
aagacctggc
attgatctgt
gtagattaga
ttctggccac
aaaaagtgaa
cctgcectte
gtgagtccat

Pro

Glu

Ser

Ser
105

Arg

Ala Ala

Val Pro

75
Pro Ala
90

Thr Gly

ctaggatgag
tggtggetgg
ttgagcctga
tgtcagtgtg
tgtgaagagg
gagagactca
gatcccagtce
tgaactttgg
agtgaaatag
ccagaagcag
attctctctt

55

Lys
45

Lys Gln

60

Cys

Leu Ser Trp

Leu Gln Pro

Ala Ala

110

Pro

agacagaggyg
gggagtgggt
agtggtccaa
aaggtgaagg
ggaggcggac
tctagttcat
tggtatccte
ctaaagcaga
agggtcgggg
ctctggtgct
tgggtctcaa

Asp Pro

Pro Ala

Ala Glu
80

Gln Gln
95

Ala Gln

tgtgatggtg
agcctgggaa
cttggggttc
aggaagcaga
accaaagtcc
accctaggtg
tggagagtag
ggtgtcacag
cagtgctttc
gaagagagca
ttttgectte

60

120
180
240
300
360
420
480
540
600
660



agtggt ggag cagtcccctt ccctccccaa aaataggaca geagtggace ggagcageag
cactagaaaa gaccattcct agtctggtat ttggctaaag atagagggtc gcagct aigoons
tctttgggtc ttacaaccat gctctgtttc tgaggaaaag ttcaccagag tgcatcatga
ggcggggt ag . tccaaggcaa tagctctggc gtgctgaggg tggagttaca tccittcctc

t cct ggt ca‘%taijtcgéé‘&a%?g’éaagaéét GG W@@H@Faﬁaccégbthgc%‘it{rﬁtga@(?c t gt ca
gagaact c &9t FagI ¢ Cat CEAEEC FFcEaITet Hattdaradt EEte2x ¥t ctPyaga

cagaggt gt¥tCeRpgge aftageacasgcryaagrage

aaagcgggag
acacataaag
tggacaccag
ctggtcagag
acaaaggacc
ttggaagtga
gtggcctgcea
attgagcacc
ggtacgcagc
aacttctcct
cagctctggg
atgtggggag
tcaaggtcag
aaagtgatga
gctgggctga
ccacagcagc
ttgggtccta
gcgcaacaca
ttcccaccta
ctccacctat
accaccaaga
tgactttctg
ctctgctcat
gaaatgctgc
cctatcttceg
agggatgggg
cctcataaag
actcccagga
agctgaagac
gcccataatg
tgtggcctca
ggtaggcttc
tcacgggaga
gcccttaaaa
ggtgtgagct
gtcctgggaa
tcaagagtga
ctcttatggt
agccatcaaa
aaggaggcaa
ccgagaaggc
tctaggggtt
gcggaggacc
cctttagtgce
agcctgcacc

tggtttacca
agccaggctc
acctcagccce
ccacacctgt
cctgcccctce
cctggceccaga
gccgcttece
tceccaggcecg
tgtgcaaggce
gtgtgctcgt
tgaggagccc
gaaagggtgg
ccagacaaaa
gatgtccctce
gggcaacctt
agggttaaga
cctgtctacc
cccectectt
cctagaaaat
ccattagcct
ctgttgatgc
gaagcctccc
ttagtccecgt
ctcttcagtg
tgctgtatgt
gcagcagctg
gattattcaa
actttgcctg
aacacctgcet
ctcceecggga
ggaaaaggga
aaagagccta
aaaatagact
accttcccat
gctgctgaag
agagcatcct
gggcccectge
cccttctaga
accagcctca
ggtagggaga
gccagtgaag
tggctactgt
aggtgacggc
tttgcctgaa
cactggctgg

ttctcctece
accagctcct
tttgtgggte
ctcgcagacc
ccagcccccea
ggtggaagtg
caacttcagce
actgtgggag
cttggtgctg
ggaccctgaa
aaggagaggce
gctctgccag
aggaacttag
ctttccttgg
gcececeecace
ctcagcacag
tggagtgaac
ctctgetttg
cacagcctecc
tcctaacgtce
cttagccttg
aactattctt
cttcctcacc
aagtcatcct
tttttttttce
cttcggatcce
tggaggcatc
tccecacgagg
tcaggggaac
gcagaggcca
tgagagaaag
tattcctett
ttatttacaa
cactccaaat
gctgtccccce
ctggcaggtg
tgggcccage
tccagaggcet
aatctggttg
gcgcccacac
gaccagggac
tggcctggga
agcatcgggg
agagacacag
gaagatctct

agctactgag
ccacctttca
gacgcatgca
ctgctcctgt
accacagctg
gtgttcccag
ccactgaatg
atcctctact
gggagcacca
gagcagctga
caggttgtcc
ctccaggaac
agcagcctgt
gtcttgggca
cctgatcctt
caagaagccc
ggccagcagc
agtccctgac
ggtcccttct
ttataatgcc
ctactcctca
cactccaggg
gcttttccceca
gccccagcag
ctttcagctc
ccccttcact
acactgtatc
ctgacatctg
gagtatggga
acaggcgcett
ctaatggaga
gaggtggtat
tttcccacac
gtaataacat
cccaccccag
aaccccactc
ctcccaccag
caccaggaca
aagaggaaga
tgatggagaa
tgtccatgct
caggccaggyg
gctgagagaa
acacaggtgg
tcacatggcc
tcctgcectecce

56

gaaaagccag
ccagagaaga
tcatgaccat
gtgcccacgt
ccactgcctc
cagctaagca
gaacgctgag
ggctgggcaa

gccgggaacg
ccecctgecct

agcgtcacgt
aggaggagct
gaactaatgc
gaggaggtgt
gtctgecttce
tgccctcecag
agcacaacct
tgcctgtagg
ctcaccaaat
tcctectect
cactgctcta
ccctacctge
gacagctccc
gggaacgctc
tggccgeatt
ctaatggact
tgtgtcatce
ttcatttagg
gagatggact
gaaaaagaaa
gtgggaagag
ggaagactca
cgatcaagtc
ttagaaaaga
tgcaagtctg
ctgagacaca
gtcagaccca
gcaggaacca
ctggccaggce
gtgactttgc
ccaggcccecce
tgcgggcagg
ggcactgaga
ggccactcac
agatgagaac
acgcccctgt

ctactgagaa
ggacgttgtc
gagacacaac
cgtcactctc
agttagaagc
gtgtccagca
cttatcctgt
tggttccttce
tgggagcaca
gcacagcacc
cgtcctggcee
ctgcttccat
ccagcattcc
agcctggggce
acttccctag
ccacagcagt
tgaccagagc
ctgcgtggat
tcaaactcca
gccattctcet
ctgctcagaa
atttcccaca
actcccatgt
aagcctggtt
ctgcagactt
gttccaggga
ccacatgggt
cttcagttcc
gccacacaga
agagagaaca
cctggaaaga
gcaggaacaa
aactcagtac
tccatccceg
gggaaggtag
gggcccatcc
gtcctggact
gggcctactce
ccaaggaccc
tttaagaaaa
tgggccagct
catcactgtc
gggacagtag
tggtactggce
ttgcgatact
ctggatcccc

840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540



tcaattttgc
ggtgaggtct

tt gt ggt cat
accacccagc

t aagt gct ga
t ccagt ct aa
agccacacct cccctgececcc gacctggcca
gacataagta cccctccacc ctgectctagt
agagggcackcccet gitogt ecetcagyrdagetatagetgc
ctcct gt gt geatgb gyt gaggcaggyaggaaacrc
t t t cccagaeatctageaet geticct €dd geL&dcaadqge

ccagctactg aagaggacgt
gtccctcttc tccttacccg
gggcacagag accaccagct
aggagacagg gtgtttaggg

ccat gaga
ag 1€
it
ggt ggt gt

ca

9603
g9

gc

y9UagygUaggaggectd chgEgcyrageiyt ge
gt cageeadaggtaggayaesgggacagCtrt C

gcggtctggg
taccttgecc
ggtggtggea
cagggccttc
gaggatgctg
ggagacccaa
cgccagggceg
gctgctttcet
gtcatggggc
gcagacagta
tggaccttgt
cttcccaaca
tgagggaagg
agtgctggag
gggctctagg
ctggattggce
ctcatctgtg
gaccatagct
cgacacttat
tgttctgcett
tcectcetetga
gttccacctg
gccctagtge
cctgcacagt
ggggcacact
aggctcatcc
gggaacaaat
tgctgccacc
tgcaggagta
ggagagggca
cttggtggcc
ctggtgccca
cccatcaccg
gggaatcccg
ggcaggtaag
aaggaggcca
ttccagtcta
ctggacaccc
aagctgagca
gaggaggtgg
gagttggcge
agtgtacagt
cacggcacat
gaaatgggcc
tacgcatttt

gggtgcccat
ttggctcgag
atgcgcggag
tttgaggctce
aaggccatcg
tgctgecttce
tcgettcatce
tctgggcectc
gtgggaaaca
gcaagaggag
aagtcaacgt
gttcccatcc
agagagaagg
taacacccag
gagacccgtt
tgcatgctgg
atggtgccca
gtatggagat
ggtcgggacc
tctacctaag
gctcctgect
gaacatgaga
tcaggctaga
gaccccaggc
cgattgcgct
tggcaagtgc
gagcctggag
taccccataa
cggcacacag
gaagaggtca
aacacccaga
aaggacaaga
cctgagaagg
ggcccttaac
gaaggccctg
gccttggatt
attttggggt
cggcctggga
gggctgagtt
ctcgcaggct
tgtctggctc
ccctggcact
ccatgtattc
ttgtcgacag
tttcatggag

gctcteateg
gggtggcacc
aacggcgggt
cccgecgeag
actggcgecg
ccaggccagce
cccctteage
agtagtgctc
gctggtggcec
tcacatctga
gcaacctgct
atgggtcagg
ctccctttag
gagccaccgce
tgcgectgetg
ctcggcgeag
ggctcaggga
ggaggaggac
cttcctgect
ccctgggcaa
acccccaggg
aggtcacccc
tcagcaggtg
ctcaccctgg
gctgcagcetc
ccatgtagaa
tcggcaggtc
acttgaagcce
actatttcta
cacgcagaga
ggaacaaatt
gcttccaaga
gcatggagga
tctggctaag
aggctgcagg
tttaaaaagc
atagtaagtc
acgacgagca
gccataatcg
agecctgggaa
ttccacatct
gtacagaagc
ccaactgctt
aagccctcac
tctattcata

gtggccccat
ggtttcectce
aatggcggca
tccactgcega
aaggctgttce
gtcagcctge
gtgctgtgce
cccagcctca
tgtttgcgcec
ttcttagact
agccaggtgt
ccccttecca
cccttggaga
tcecttggtga
gcctacctca
ccgggtggtg
ggtctcttgg
aggctgcatg
ctggggctgt
acgaggtaga
atggcacaag
acttcaccce
ttccectett
ggattccaag
actccaggga
tgcaatgcgg
gctgttcctt
acctcctggce
cggcacacca
tcctagggge
ctgctactac
aaggaccggg
agagtctggc
ctcececcacag
agtgcccccea
aaggaggggce
tttcctettt
cctgtagtcc
gaactgcgag
ggagaaccca
gcaggagcag
agcttctgga
ttcececattcee
tgcaaaggtc
aaggtggtgce
atgctttgag

57

cttggatgct
ccccatcctg
gcagtggcgg
gtgttggggg
cctagcttct
aaggaagggc
acgctgtacc
cctgtttagt
cttcatgtcg
atggagaaga
cttgtcctct
actctgggcc
gagggaaaga
gctgggectg
ggagttccag
atgccagtgce
gggtctccag
ggtggaagag
tccagaactc
aagacacaag
cagtgcagtc
tgagtgccect
cggccagtca
gaagggcagg
tagcaggtct
ttccagtcat
cctgtggaag
cctggcatct
gtctgattca
ttgctcacca
atcttattca
aattaattcc
cagcctggcece
ctaagtgtca
acacagccag
aggtggagct
tcecetgtgece
cctcacctgg
tggtggggcyg
ggcgagctag
accgcgtgct
agacagagtg
cttccgaagce
cttaaagtgt
tgatgttgtc
gtagggaatg

acttggtggg
ccagtgcctc

cgctggctgt
aagccttgga
tgggtgtgtt
tgtcagaccg
agcaaggtcc
agaagctgga
gtctcgggga
ggacagttag
cagagctgag
agatccttcc
gagggggaag
acctgagcac
ggccctggtyg
cctcggctat
ttttcatctc
gtggtcagtg
tacactcgcee
cctcectttee
ctgaccagat
ccagctgtct
gtgatccagg
gatgggaggc
tcagatgtgg
ccagctgctc
gcagggaagt
tgccagcctt
gtgccgcagg
ccttctcect
cctgccaagyg
caggggctcc
tttccagcag
caattgtgcet
cccectagatg
ggatggtagc
acgatccacc
aggggccccea
gtagccaggce
agactgagta
gtagaacgat
aatctgttgc
cctcagatcc
gtgtctgcaa
aagactcttc
cagagtgttt

3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420



gagagct ggg aagagctcca agaaaaagcg tgtcacacat caactggaca atgaacagaa
gcacctggtg agcttctctg ccgetctgat ggcagcccac cctttgtggg gtct cgcagazma
tcccagccce gaggtggaag gttcccaggg gagecagetg cttggegcag  at gk tddEg
cagagcctgc cacctgggct ttcagaagag ctagggcctc agagcagttc gcagagcagg

agat ggaacy cHEratAtgHeiagaetac eagigrary repicebttc ect@mggTT kg cacte §igfgacc
agcccaaggaradgargggttagegctrmagacggaccC aggagetga gaggist tod ggtd@0ccaanat t ccct
ggt t aaaaager4Octgggadtoget ey geataact g eag@fiRcciC abeHtgt g ahepgteagkeBH0

gaaggggt aecpattggagiagd2dhy gt@eegeaggcald-gisacttc 480t

cccecectetee

cagcctgtca
ggaggcacag
gtgctacgca
gcectttttet
tcccactgta

aaagatgccc

<210> 6
<211> 197
<212> PRT
<213> Homo

<220>

cctcctecca
ggcagtccac
gatgggctge
tggagagaat
tcagaagtgc
acatggactg
ttgagaggaa

sapiens

<221> SIGNAL

<222> (1)..

<400> 6

Met Arg
1

His

Leu Cys Ala

Gln Thr Thr

35

Pro
50

Cys Ser

Leu Glu

65

Val

Ser Leu Ser

Tyr Trp Leu

i~

Gly
115

Trp

Cys Lys Ala

130

(28)

Asn Trp

His Val

20

Thr Ala

Gln Pro

Thr Trp

Val
85

Cys

Gly
100

Asn

Ser Thr

Leu Val

Thr

Val

Ala

Pro

Pro

70

Ala

Gly

Ser

Leu

aacctccect
tgggcagcaa
agcttcgcecca
gctagcectta
ccttaaccaa
gctgctcatce

gtgggaattg

Pro Asp

Thr Leu

Thr Ala

40

Val
55

Phe
Glu Val
Cys Ser
Phe

Ser

Glu
120

Arg

Glu
135

Gln

tcaagatgtg
caatgcctct
cgttctctcec
gtcaggaggce
gtcactgcce
cctcceccectgcet
ctgacctgtc

Ser Pro

10

Leu

Leu Val

25

Arg

Ser Val Arg

Pro Ala Ala

Glu Val Pro

75

Phe
90

Arg Pro

Ile
105

Glu His

Arg Gly Ser

Leu Thr Pro

58

gtaccagggg

gaaacaaagg
cagctgcatg
cttcaccctg
agggatctaa
tttttaagac
cctgactgag

caagggcctg
gggcatgctg
cacaggctca
tcctagecect
ctctcagcett
tgcccagtgce

gac

Val Leu Leu

15

Leu Trp

Ala Thr Pro Val Ser

30

Thr
45

Ser Lys Asp Pro

Lys Gln Pro Ala

60

Cys

Thr Leu

80

Leu Asn Gly

Phe Ile

95

Asn Ser Leu

Leu Pro Gly Leu

110

Arg

Gly

125

Thr Thr Gln Leu

Ala
140

Leu His Ser Thr

6660
6720
6780
6840
6900
6960
7020
7063



ggctat gct a cgggaggaga 540 ggagtggttt accattctcc 600 aaagagccag gctcaccagc
660 ccaggtaggc cttggggcta 720 tggagcaatg ggctaacccg 780 ctgttgcttt
aagaacctgg 840 tactctgttc aataaagggc 900 tccctggcta gaacccagdct A66 2003
tctgtctcca gagccgctga 1020 tcctgetccect gtgtgcccac 1080 ccaccacagc

tgccactgee 1140 cagtgttccc agcagctaag 1200 tgccactgag taagaagcac 1260
tcgggttgaésTééfgﬁﬁbgﬁsYéédﬁug&@téa@dﬁ@ gonbmtVedt val38n Aoy disaagat

gctccct at €421440 gacct cccaflagecttggtt 150055t ggect ct gg ccatédt caga 1560
cccaagtcac cgaggctggg 1620 gattcatcac gtgaaccaag 1680 tcggagacaa
ctgcacttcVall W40 LeucABg@lth deuagat gentgg I800roc girga0goasg rggcaihgct ct 1860

agccaggt gg 2040
ct gaacaggeid @hkcAgcety 2220,
cct gt gaact 2340
ccacccaaga agccctgeccc 2520
ct gactgcc
acgtcctac

2

<210> 7

<211> 1360
<212> DNA
<213> Homo

<400> 7

gcggccgegt
aagcttctgg
acagataaag
tggacaccag
ctggtcagag
acaaaggacc
ttggaagtga
gtggcctgcea
attgagcacc
ggctgggctg
tccacagcag
cttgggtcect
tgcgcaacac
attcccacct
tctccaccta
aaccaccaag
atgactttct
tctetgctcea
tgaaatgctg
tcctatcettce
aagggatggg
tcctcataaa
cactcccagg

<210> 8
<211> 161
<212> PRT
<213> Homo

Q Sé%
cacac
195

sapiens

cgaccacgca
aaaggaaggc
agccaggctc
acctcagccc
ccacacctgt
cctgccececcte
cctggeccaga
gccgcttecc
tceccaggecg
agggcaacct
cagggttaag
acctgtctac
accccctcect
acctagaaaa
tccattagec
actgttgatg
ggaagcctcc
tttagtcccg
cctcttcagt
gtgctgtatg
ggcagcagct
ggattattca
aactttgcecct

sapiens

ct{@pgtctt gggcaga

ctgagcttat cctgtgtggc 1920 ggcaatggtt ¢gftcattga 1980
ttcccttccg ctccageccgg 2100

cacagggcca gcagcagcac 25

gctaaacaca
tcttecaggac
accagctcct
tttgtgggtc
ctcgcagacc
ccagccccca
ggtggaagtg
caacttcagc
actgtgggag
tgccecccac
actcagcaca
ctggagtgaa
tctetgettt
tcacagcctc
ttcctaacgt
ccttagectt
caactattct
tecttectceac
gaagtcatcc
tttttetttt
gcttcggatc
atggaggcat
gtcccacgag

gctaacttga
ctcttaggag
gacgcatgca
ctgctectgt
accacagctg
gtgttcccag
ccactgaatg
atcctctact
gggagcacca
ccaagaagcc
gggccagcag
cagtccctga
gggtcccttce
cttataatgc
cctactcctce
gcactccagg
tgcttttcee
cgccccagca
tctttecaget
cccecttcac
cacactgtat
cctgacatct

ggagtatggg

59

gtcttggagce
ccaaagaaga
tcatgaccat
gtgcccacgt
ccactgcecctc
cagctaagca
gaacgctgag
ggctgggcaa
gccgggaacyg
ctgccctcca
cagcacaacc
ctgcctgtag
tctcaccaaa
ctcctcctee
acactgctct
gccctacctg
agacagctcc
ggggaacgct
ctggccgeat
tctaatggac
ctgtgtcatc
gtccatttag

1989t cgcagce

t gct ggagca gctgacccct 2160
. ag. 22 C agcag
sgﬁgg%ggaﬁg g%%gf93%y3L55§§?G?zc tgtctg 2460

t gaacagt cc

tcctaaaggg
ggacgttgte
gagacacaac
cgtcactctc
agttagaagc
gtgtccagca
cttatcctgt
tggttccttce
tgggagcaca
gccacagcag
ttgaccagag
gctgcgtgga
ttcaaactcc
tgccattctc
actgctcaga
catttcccac
cactcccatg
caagcctggt
tctgcagact
tgttccaggg
cccacatggg
gcttcagtte

t%%ggg%cc cttctctcac 2700 cctccttata atgcctcctc 2760
0

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1360



ccttgcactc cagggcccta 2880 ttcttgettt tcccagacag 2940 tcaccgcccc
agcaggggaa 3000 gtaacggacg ttcccaccta ggactggggg gagctggcag tctgaagagc
taactgctgc ctgcagccgc ttccccaact (gcacctccca ggccgactgt gt ggg_il g@ 2003
acccttctgc gaacgtggga gcacaggtac gccctgcaca gcaccaactt cacgt gt
tggcccagct gagctctgct tccatatgtg aatgcccagc attcctcaag ggtgtagcct
ggggcaaadt??fat gagat gt ccctcctttc ccttcacttc cctaggetgg getgagggca
accttgccc@?2lr cd&lklcaca gcagtccaca gcagcagggt taagactcag aaccttgacc

agagctt gg@2gectlacctayt ctacctggag gtaggctgcg tggatgcgca acacaccccce
tccttctctg caaattcaaa ctccattccc acctacctag aaaatcacag ctcctgccat
tctctctccaoostatccatt agccttccta ctctactgcect cagaaaccac caagactgtt

gatgoot t ag. £6f gealishoraeacataasts l Lol gaaage E&&%&%&%eucw@cact cc
catgtctctg,ctcatttagt ceegtctttc 61 F1IAPG00

cgct caagcct ggt t gaaat gct gcct ct t cagt gaagt cat cct ct ttc agct ct ggcc 3060
gcattctg a a tatcttcgtgctgtatgttttttttttccecect tcact at 3120
ggact gt t 3 dﬁfg\éadgﬁgla&gég]ﬁ gttt é’@éa%‘i?cﬁ{:%lgflﬁtpéf’c‘f%‘t g?r 3180
cat ccccacat gggt cct czftoaaaggat t at t caat §fyaggcat cct gacat gt tcat 3240
ttaggcttcagttccact cccaggaactttgcct gt cccacgagggagt at gggagagat 3300
ggact gccddaciyadyet haaec AdT doctAjet Seagdoar deadyc dost zradac 3360
agaaaagagagaacagggécat aat gct ccccgg@agcagaggccact aatggagagt ggg 3420
aagagcct ggaaagat gt ggcct caggaaaagggat gagagaaaggaggt ggt at ggaag 3480
act cagcaggaaesaget ag@ctiL aaagagcrieabasd traat £1d Lid eoeasacegainta 3540
aagt caact cagtegt cacgggagaaaaatsggactttattt acaagg@at aacatttaga 3600
aaagat ccat ccccggcccttaaaaaccttcccat cact ccaaat cccaccccagt gcaa 3660

gt ct 99993299t A09dL 9frgaga] 3¢t 95L9RAA0EEE ALGCELCAAE GRGAGL CEE 08Dy 3720
acacagggcggat ccgt cct gggaaagageat cct ct ggcaggj gct cccaccaggt cag, 3780

Ser Leu Ser Cys Val Ala Cys Ser Arg Phe Pro Asn Phe Ser Ile Leu
85 90 95

Tyr Trp Leu Gly Asn Gly Ser Phe Ile Glu His Leu Pro Gly Arg Leu
100 105 110

Trp Glu Gly Ser Thr Ser Arg Glu Arg Gly Ser Thr Gly Trp Ala Glu
115 120 125

Gly Asn Leu Ala Pro His Pro Arg Ser Pro Ala Leu Gln Pro Gln Gln
130 135 140

Ser Thr Ala Ala Gly Leu Arg Leu Ser Thr Gly Pro Ala Ala Ala Gln
145 150 155 160

Pro

<210> 9

<211> 7812

<212> DNA

<213> Homo sapiens

<400> 9

gtcgacggta cccccgggaa agatttaata cgactcacta tagggcggga cagaattgat 60
ctgtgagaga ctcatctagt tcatacccta ggtgaccctg ggggtggcat gggggtagat 120

60



acccagt cct ggact t caagagt gagggcccct gct gggcccagccacca ggacagcagg 3840
aaccagggcctactcctcttatggtcccttctagat ccagaggct aagag gaagact ggc39oq1 AUG 2003
caggcccaaggacccagccat caaaaccagcct caaat ct ggt t gt gat ggagaagt gac3960

tttgettt aagaaaaaaggaggcaa gt agggagagcgcccacact gt ccat gct ccagg4020

cccect gggeeErEt oA FGe b CCATt Ay FheE ST ceaagaeTag e a0 85
gcaggcat CaRt'JREEEtTAGEEFLRY FGERELEET taFgaet Y §arporgeryal s §eanca1 4440

t gagaggg&eatfisrget Gragerict a gy geRugge dgtat cugg gapat aygy grrggecast2 000

ct cact ggtcattgrgoee tackagtagod ttlggertagaqagagacacagtcagad gy coagat g2 6860

agaact t gecgatactagaet gegee € ach ggat gggaagat iatt Lot gedas CRAe geeA 32420

cCt gt Ct gggt £aeat€aehb@agaceeagest [RlheaeldegCsaRet Mg catigega43siso

agct ct ggghesdLbes gagaat 003466k gk gata%BEGt;c(\ctaC cttgg&gg e&pdi4uo
ccaggacaggearaest Gigh afé%%@c&%&&ta%‘é acagcel QO6&GE aéc%taw&%ﬁoﬁ)o
foot Bﬁﬁétt?g%%‘?gtgﬁg‘%%? &%9? i 9%:%‘%3 %gg%ﬁcga i ok C%gg@a%?%j"
ggcggcgct gg ggt g%t § g%ﬁg ‘{fd:@t ?‘E:a@ % §g %%F&??
gggggaagl ‘Tﬁ%g 8%‘%‘358? tglgfjé £t togecitagsiget t‘?:‘if(‘f?%‘@%ﬂ

cct

ac%g Eg&

cttcttggGretdt Fgagtg:&ﬁg%ﬂcgaﬁge&ﬁaega%qaggtew@ggwag@éttgwagwgow0
agggct gt GastRteHHY dgactTaar gergeititee crargyctagc rIUCt PtgeeregeIwsedoo
gt accagc &agitast ey ctragyipugt cctt tat c cowet ttagC toragothcarct g 382060
t t agt agaagctggagc ttgob it eich ctagggoets agicagt geicc t gigkt gogcgaictgarkd80020
t gt cggt clcegguBagy CaicgYgee ot HQganagageitggiaaec téabtagacyritgga40080
gaagaggagagsiagee agregaiagCargagaad! freahcdPaseead ot f&dchet gt0d140
CCt ct cagagsdagh99RGeh Ay aal-cAACIL 0CRAGGL ALt EQ&%H&%CQ@&B&E 9200
gggccagatget fetl LG AR S LEEH: c%gat% g Qz 60
aaagagag%gggﬁ%%g g Q@ %99 tcc%% E t 99&@ 320
gcct gacct gagga acc Cac %c 380
tccagggccc gc cC
agt gccct ccg g‘tgcact%gg gﬁ%@c:%ctg 440
t ccagt t t tEAtTA%EER cgé@eﬁaﬁcgatcg?gﬁ A9 g@?@a g@%ﬁg@a& g@ﬁﬁ gg%tstzém
aagaggt gJCeAHIGGacIRPAFRPYt HICHHFEE geREFgagiec EIPTH Hetdg EECAGEEBA S0
aact ct ac FGREERECE g arrt ttacg gtiEggudot ctdTt bgatt aceprgltary agenyat$81 0620
acaagcct certimergt Iuicgtdtt cdBe ot @ag ccuiaggaranat ggeacaageamgicgsatn 0 680
cagt cct gaecagaicte ctchct gagcdeet geehacteogoagggacidagacoe et gagt batcQ740
gccct ccaget gitwiaght ereaesed3gagfat gRgraggicaseac ttenget & hegaeadbdzr 0800
agt cagt gajgecnpige CedRe gl Cageiaual 6aUL38MDG0MJyg64P 394730008800 62 A U G
2003 gcaggesd 40 ;0200cesidc ACRYLIRGCEIARIYILS] CRGaEl AIRELHGLqHILGRE Caga
t gt ggggg%g@g@&%g@é&c%&fét Q&tgggt@cQCI:gJo%é@tg ggcaatggtt ccttcattga 1980

gcacctccca

gtgggaagga

gaacgtggga

gccctgcecaca

cacgtcgtcc

gagctctgct

aatgcccagce

ggtgtagcct

ccttcacttce

tccagccaca

aaccttgacc

gtaggctgcg

Caaattcaaa

ctcctgccat
ctctactgct
cctgcatttc
ctcccactcc

ggccgactgt
agccttctge
gcacaggtac
gcaccaactt

‘tggcccagcet

tccatatgtg
attcctcaag
ggggcaaagt
cctaggctgg
gcagtccaca
agagcttggg
tggatgcgceca
ctccattccece
tctctctcea
cagaaaccac
ccacatgact
catgtctctg

gggaggggag
ggccttctca
gcagctgtge
ctcctgtgtg
ctgggtgagg
gggaggaaag
gtcagccaga
gatgagatgt
gctgagggca
gcagcagggt
tcctacctgt
acacaccccc
acctacctag
cctatccatt
caagactgtt
ttctggaagc
ctcatttagt

caccaggtga
tgacctttcc
aaggccttgg
ctcgtggacc
agcccaagga
ggtgggctct
caaaaaggaa
ccctecttte
accttgccce
taagactcag
ctacctggag
tecttetetg

aaaatcacag

agccttcecta
gatgccttag
ctcccaacta
cccgtcttec

61

gggtcgcagce
ttcecetteeg
tgctggagca
ctgaacaggt
gaggcctcca
gccagagcag
cttaggtctt
cttggcctga
ccacccaaga
cacagggcca
tgaacagtcc
ctttgggtcc
cctccttata
acgtcctact
ccttgcactc
ttcttgettt
tcaccgececce

agccaggtgg
ctccageccgg
gctgacccct
tgtccagecgt
ggaacaggag
cctgtgaact
gggcagagga
tccttgtctg
agccctgece
gcagcagcac
ctgactgcct
cttctctcac
atgcctectc
cctcacactg
cagggcccta
tcccagacag

agcaggggaa

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000



gt cat ccagc tgctcaggct catcctggca agtgcccatg tagaagctgt ggaaggcagg

gaagt gggaa caaat gagcc tggagtcggc aggtcacctc catcttgcca gectttg
ccacctaccc cataaacttg aagcccggca attcagtgcc gcaggtgcag gagt acggéaAUG 2003
cacagactat ttctatccta caccaccttc tccctggaga gggcagaaga ggtcacacgc

agagact gci9ctegascactaayt ITaguaut gttt grrtaasHts etafayydassdabidcaadtfl

at t cccagggyagtttoret ggitt gcetaaaggagcaagaget t - tc aagaagagt tcdcggenttt 3
agcagcccajgacapoge Cd gaa §aRgIoRat g-0a0grt by 6t AgggahagaabAadt ygeggtaoccac000
t cctt cct giah066kach ggfeet8a8120aga0eat g bRy geggctigct 240 aet agat ctt 6300
ccgggaat t2a3ebk teh 09GCRIECRAL 6 26R9CAGE480 LYILAHa! Lofkgss 20980

tg ;:;gggg;%akz@&9&g&&@as(s&@géaq;aggac%g&%?e@gé?ggﬁgg%caeggcggg &%gsaﬁggﬁaﬁgggg
ggccagcc%%a“‘i;%@ = g%fg SRR cacg?&c%%{?g P e a
gt ct aatttat J g gt g%%cﬁ% C%?gaﬁ t%%gt‘?@f%aagafs??f)agg ct gga
caccccggct %ﬁ%&aciﬁéaa% B faaéfég%ﬁ%tdﬁfbt%%@tttﬁbﬁcﬁﬁ‘ia& §§ aagct
gagcagggﬁagﬁﬁﬁcttﬁciﬁtacé%ﬁ%g@wgaaa&éc%@@é@%%éﬂ@aag@éﬁagﬁ‘@ééfa@a %agga
ggt ggct c R 2ageRra getcIgerriatriag e g carrat c et 690 tegea cetamgacaic §atYagt t
ggcgct gt cttcggadoett erageatatt eyt tctwgymagacaytt966-cagagt gacticctgagt Bgehgt gt
acagt ccctagageasicgt ecacgaagcidraesqatt eoetteggc/ Qg6 gcgaagacciggacgattetacgg
cacat ccatagpctad et Camet t Gt @PAGgRYIEORLE §ggc @8yca8tPLygiBhcadycaayaaat
gggcct t gtacoaFr@aagis cet &acaagdtc gt 9@4g9€&&ag713 gitafaéggt gaaRdegdLcbed acgc
attrtttt Cc%gtgg&aa%C&a@écc&&@éaa@éa%lscéatggé&@aéggct gaa 9caR3d5d9BbEAL Cg

cocal {1 ua ealdial] 4.¢aaadsaals,adg s;tg LGEEo3n %ea Gbgst agg
aagt atcag._accggg g9¢t A, ggceees ctc aggct %%agcc
tctget gtog ctccaat tcca 9‘% ;’ggg acc ?c %9 ggcaac
ttcttggtat ctiaacr’aa% g%c ‘ftcgc%g%cc?iﬁ?)gaggf tgg aaé’ c Y ccee
tctcccctc %‘%%ga%%ttagg‘é% peegs gg&ﬁg’t“@%j’&é&%“?ﬁ@@gga&aﬁag & @C?ﬁ:gg agcc
t gt caggcﬁcfﬁfc%f“g‘gﬁ?@c&@tb%aé‘é% tH9ct €t RAgERI7 560R TGRSR @@)‘Efé&a'f‘bé gagg
cacaggat fiy2get FeagrtAct e geitaBeRCEaqtot EeITTRT 620Ct teekT GEaeagIFEtiSayt gt

acgcat ggaftagaaegct wyct etttagitage gy ggacy @80actiggtat gettaage éé?@;cct t
tttcttcagwcagtoymtcyttatacT@agimacgdayccetdtptttt/ 46tccttgg agaggageta 4440

ccaggacagg
atgctacttg
tcectgecagt
ggcggcgcetg
gggggaagcc
cttcttgggt
agggctgtca
gtaccagcaa
ttagtagaag
tgtcggtctce
gaagaggaca
cctctcagag
gggccagatc
aaagagaggg
gcctgacctg
tccagggcce
agtgccctceg
tccagttttce
aagaggtggt
aactctacac
acaagcctcc
cagtcctgac
gccctccage
agtcagtgat

gacacctctt
gtggggcggt
gcctctacct
gctgtggtgg
ttggacaggg
gtgttgagga
gaccgggaga
ggtcccgceca
ctggagctgce
ggggagtcat
gttaggcaga
ctgagtggac
cttceccttee
ggaagtgagg
agcacagtgc
tggtggggcet
gctatctgga
atctcctcat
cagtggacca
tcgccecgaca
tttcetgttce
cagattcctc
tgtctgttcc
ccagggccct

accccacacc
ctggggggtyg
tgccettgge
tggcaatgcg
ccttectttga
tgctgaaggce
cccaatgctg
gggcgtcgcet
tttcttctgg
ggggcgtggg
cagtagcaag
cttgtaagtc
caacagttcc
gaaggagaga
tggagtaaca
ctagggagac
ttggctgcat
ctgtgatggt
tagctgtatg
cttatggtcg
tgctttctac
tctgagctcec
acctggaaca
agtgctcagg

ctccagcagc
cccatgctct
tcgaggggtg
cggagaacgg
ggctccccgce
catcgactgg
ccttceccagg
tcatcccect
gcctcagtag
aaacagctgg
aggagtcaca
aacgtgcaac
catccatggg
gaaggctccc
cccaggagcc
ccgtttgege
gctggctcegg
gcccaggctc
gagatggagg
ggacccttcce
ctaagccctg
tgectacceccece
tgagaaggtc
ctagatcagc

62

ctggcgtgge
catcgggttt
gcaccaatgg
cgggttccac
cgcagaaggc
cgccggtcag
ccagcgtgcet
tcagccccag
tgctctgttt
tggccttett
tctgaagcca
ctgctcccect
tcaggccctt
tttagtcctt
accgcgccta
tgctgceggg
cgcagggtcet
agggaaggct
aggacctggg
tgcctacgag
ggcaaatggc
cagggacttc
accccttecce

aggtgggatt

cccatcttgg
cccteeecca
cggcagcagt
tgcgagtgtt
tgttccctag
cctgcaagga
gtgccacgcet
cctcacctgt
gcgeccttcea
agactatgga
ggtgtcttgt
tcccaactct
ggagagaggg
ggtgagctgg
cctcaggagt
tggtgatgcc
cttgggggte
gcatgggtgg
gctgttccag
gtagaaagac
acaagcagtg
acccctgagt
ctcttcggcece
ccaaggaagg

4500

4560

4620

4680

4740

4800

4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880



aagacctctc agctttccca ctgtaacatg gactggetge tcatccctce ctgctcctga 7800
ctgagtgccc ag 7812 <210> 10 <211> 40 <212> PRT <213> Hono sapj ens <400>
10 Thr Pro Val Ser @ n Thr Thr Thr Ala Ala Thr Ala Ser Val Arg ($r AUG 280310
15 Thr Lys Asp Pro Cys Pro Ser A n Pro Pro Val Phe Pro Ala Al a L%/ 20 25
30 A n Oy¥FPPBRARIaIIETCEIF VaIItPRFCC SHUTLED FCRIIBCODIITIARIB 1%40An

i sol at ed PUICYp&TRI HEWERPHI 8F3RFcart taaFIrs 9aedd agserfuerc agsmiteectae 806 om t he
group con%istfFrRgcotgctcaygedn camatggac ek weqaencegsaicegt edcftcorgtt Aes0yr oup
consi st i nggaeigAb- #AiB3gofa SEQthByINCEggt AARI 2441 Q2c0d cBEIdcBrgdNeL2a2,

AAL- AA197caokt SiQal ErdNOrgbg aBstAAZR- ANIREOfg SER dIIgNOcaboagt g 81wt ei n of
any one Oittfch@tcﬁﬁqql@ib@e§cdd’lgé@:)acgmef‘,@ézﬂ;acﬁm APt IR AL igggpeayanegsof said
mut ei n ha@ac@ﬁcét&@sﬁcé&ggajadﬁe dathagta @écacgggsé aQQ cq et Q‘éta’i:%%@t“%@(?o in (a);
wher ei n tMCQQét)@eréég%%tp ccg c i gac aat aa (Ela CC([:J agﬁpo X&Eptl de of

claim1l whe n €S | ein of
(b) are consegé%zg% %cmcc?rg% gcccaaa%%abs? g[aﬂf:? a?%aatgﬁ%t cﬁ?%cca%l gy?iequences
in (a). 3 ?eﬂ%?%@t SFCErat % iaWQF%‘f% g?ﬁ%acéﬁf?l(?a‘é?ﬁcaaaqs ence
conpri ses’ /f:ﬁ\i ‘ﬁ% é BEISED FEFMEPT baagAotapALe295gFac SEEYaPBaW ) 4. The
pol ypept|%°é:a8‘Fc‘iﬂtaWﬁtEggWr9eﬂé?Wgﬁm pettgpept geageraden PeeEPratedee one or
nmore sit e¥RICEI9atedrolcppeqht vdecagfctd] agahtittavheredsttthe tgotyrpept 6460 is not
gl ycosyl alt@dca®atTheaqpot ypeptsetoft gh@ytardgt whet@icngt ketpokypepiide
further corpoisry atcdaeagda oRECRPIR! YoRiahaghedat@aqaner argdmriggtg feasct i onal
gr oups WhguRg@eaitr cafiycatfetObadidigBgd g85taRatNs a@Pcgggaga 6840

acccaggcga

gctagagact
gtgctgtaga
gagtgaatct
gaagccctca
agtgtgtgtc
ttgtcaagac
gaatgcagag
ccccaaatca
gtcaggctca
gttccagaac
ctgctgtacc
aaaggcaagg
gcatggggca
ccctgcacag
tctaatccta
aagacctctc
ctgagtgccce

<210>
<211>
<212>
<213>

10
40
PRT
Homo

<400> 10

Thr Pro Val Ser

1

Thr Lys Asp Pro

Gln Cys Pro Ala
35

gagtagagga
acgatgagtt
gttgcagtgt
gatcccacgg
tgcaagaaat
tcttctacge
tgtttatcgg
cactgctagg
tcccacagcece
ttccececaac
aggggcccce
gcctgcagec
tgctgggagg
gctcagtgct
gccectgectt
agctttccca
ag

sapiens

5

20

ggtggctege
ggcgctgtct
acagtccctg
cacatccatg
gggccttgte
atttttttca
cccattttgg
aagtatcaga
tctgectgtec
ttcttggtag
tctececectece
tgtcaggcag
cacaggatgg
acgcatggag
tttecttcaga
ctgtaacatg

Leu Glu Val Thr

40

aggctagcct
ggctcttcca
gcactgtaca
tattcccaac
gacagaagcc
tggagtctat
agatgaagtg
gctggggcta
ctcagtccaa
cagggggcac
tcccaaacct
tccactgggce
gctgcagctt
agaatgctag
agtgccctta
gactggctgc

10

25

63

gggaagcagg
catctagctt

gaagcttccce
tgctttgcaa
ctcacaaggt
tcataatgct
caaagaaata
ggccccatgt
acttccaggg
cctaaacaca
ccccttcaag
agcaacaatg
cgccacgttce
ccttagtcag
accaagtcac
tcatccctcce

agcagaccgce
ctggaagaca
attcccttece
aggtccttaa
ggtgctgatg
ttgaggtagg
aagtgactag
ctcctgacta
cccttaccat
caggtccccc
atgtggaaac
cctctcagcet
tctcccttea
gaggcaggga
tgcecettttt
ctgctcctga

Gln Thr Thr Thr Ala Ala Thr Ala Ser Val Arg Ser

15

Cys Pro Ser Gln Pro Pro Val Phe Prc-Ala Ala Lys

30

6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7812



the amino acid residues or the N or C-termnal groups. 7. The pol ypeptide
of claim1, wherein the polypeptide is <circularly pernutated. 8 Th

pol ypeptide of claim1, wherein the pol ypeptide is a non-viral B of"eﬁr?ﬂﬂ%
The pol ypeptide of claim1l, wherein the polypeptide is a human protein.

10. The pol ypeptide of claim1, wherein the polypeptide is a fused
protein. 11. Theﬁ%I peptide of claim9 wherein the polypeptide 64 1 i AU G
2003 conprises a Iﬂgf usion. 12. The polypeptide of clains 1 or 10, wherein
the polypeptide is sol ubl e. 13. The pol ypeptide of claim 1, wherein the

pol ypeptide is pegyhategn 1ﬂsof5Q@dD%dﬁ@9@btﬂ&e Ofcofp i 40n3, wenRifo Sacdqat
| east one noi et is a pol ene glycol noiety. 15. An isol ated

pol ypepti de that W&%&@#ﬁ‘é‘: f|‘1'8‘“a edgrg\éﬁlfé’r%’és&f“%ﬁ?f 192 of SEQID NO
2 or AA29- AA192 of SHE®)| DanNQmiko oacmn&ewaﬁwelsmé@wdl Fuded marlqsmhg

gpe/r&(i)f 11%60f AgEl%;qos:ja dgpoly ept | d§A gt i nc dﬂ%% tzwg; rlg\}ggl de s\s]r:%qtignce

conservatively silxstd,t wradandpi asd SEQhED ENIf.. 617 andnpaaxorat et qrolsgpeph inde
that includes thg amino acid sequence of AAI-197 of SEQID NO 6 or

AA29- AA197 of SEQ ID NO 6, or conservatively substituted variants

t hereof. 18. An i sol ateed apmiuypep)tbﬂeartyh@hei p€| tbessddquenans nin atsild whergience

of AAl-161 of S PAZ SEQ |

2
conservatively EQES'[I F?Fed vcalrl an?%uetn% eof %9% ﬁﬁtlygbl g?ed aﬁol%ﬁpaggtl c?e
that includes thidentiny &oi dt beaprense of tAAZQ@Mr@fesSEQ ab:NO 10 or

L., 550 12 Nl L v 4 i

nodul ates or bl ocks t ogi ca I'ypept i de

of claim19, wherein4: hé'*}ﬁol%é’p??@é’e @6nFé1f>h'§ hnwbﬁfed@rraﬂﬁ 0*2%‘9% plrF1§ ed
| L-18 binding prah@ic) &bba18BRldudbieifi Rnet hRutBiAt N (15 Chis agbrsdARdi o6

.follows: . . . . . . .
: amino acid substitutions to the amino acid sequences in (a).

3. The polypeptide of claim 1 wherein the amino acid
sequence comprises AAL-AA192 of SEQ-ID NO: 2 or AA29-AA192 of
SEQ ID NO: 2.

4. The polypeptide of claim 1, wherein the polypeptide is
glycosylated at one or more sites.

' 5. The polypeptide of claim 1, wherein the polypeptide is
not glycosylated.

6. The polypeptide of claim 1, wherein the polypeptide
further comprises at least one moiety attached to one or more
functional groups which occur as one or more side chains on
the amino acid residues or the N- or C-terminal groups.

7. The polypeptide of claim 1, wherein the polypeptide is
circularly permutated.

8. The polypeptide of claim 1, wherein the polypeptide is
a non-viral protein.

9. The polypeptide of claim 1, wherein the polypeptide is
& human protein.

10. The polypeptide of claim 1, wherein the polypeptide
is a fused protein.

11, The polypeptide of c¢laim 9 wherein the polypeptide

64



(a) the protein has a nol ecul ar weight of about 40 kD as neasured by
SDS-PAGE in its originally glycosylated form (b) the protein binds to

| L- 18, and nodul ates or blocks the activity of IL-18; and (c) thé mroposn
has an N-term nal sequence that includes the am no acid sequence of
AA29-40 of SEQ ID NO 10 or AAl- AA40 of SEQ ID NO 10, or conservative

am no acid substituents 651 | A U G 20Mthereof. 22. An active fragnent
of the IL-18SP protein of clains 1 or 21, wherein the active fragnent binds
to IL-18, and ownduisdemnotgbfwdlen.the activity of 1L-18. 23. An isolated

| L- 18BP pol ypepti de aV| art, Ntermna uence t hat includes the am no
aci d sequence of p’gf %eﬁbl‘{é]o 0 S 3(“ iAA‘BJE) 3f’ seterBrNO"0, or
conservative eprorhyp@pta(uedlsubd;ltubtluents t her eof , and an | g domain, wherein

o168t 240 A ot ur s of VP PEREL %o[%b?‘éﬁégf’;s Smg "o PoRrEgektd
15-19, 21 and 22. p@%yladedi.sol ated nucl eic acid nol ecul e conprising a
nucleir- acid sequepge 1‘%@0891%&%6?&188'3?%‘1%&99? Q{H%rb%h“gal%ﬂ ataifém hé d

sequence sel ected from'the consistin an am no acid sequence
sel ected from fRéeEY difpa Boheslage oflysal -myieg2- of SEQ I D NO 2,

AA29- AAL92 of SEQ I, NQ %olé&a%k%eaéléEQhkP ek 1 dhesARRE- Ma@iaSEQ
ID NO 4, AA -AA197 o AAL91 of SE

I PAI
ARIBT of | SEO | BRRERNGS OfnPhAIS AT 03201 TR 1B 13 A2 T DI I SR 6P any
one of th he Seqiwenczs drl’lc()aﬁer%ftﬁﬁ/@ﬂﬁ suﬁa@@:.ﬁﬁﬂdaovaﬁiagﬂt%eaﬁefw .of said -
mutein has at |east, 70% i.dent st_.one.o ugnces a
26. An isol ated nuc}% Ehd® éﬁﬁ%ﬂ% pee ’h%r t@laﬁglﬁ‘:l‘h({]fcﬁ act cf)saectﬁﬂence
sel ected from tskquegnaupSairdetiad of: SEQ) Il Nucleiar FH2P- sequérmfe &R SPQ ID

NG | encodi ngNeAI4 w%ﬁeg%&ggg%%%‘g‘“mg s AR (RE Q| D NO 25

(b) a nucleic acid sequ encodi ng. AA1- AA112 of SEQ ID
NO 4 or AA29- AA112'Df ASEQschaiesl Polypeptide)diasi dnGriedrss ddGeARENDIASEQ | D

NO 5 encoding s8fdence of AA1-197 of SEQ ID NO: 6 or AA29-AAl97 of SEQ ID
NO: 6, or conservatively substituted variants thereof.

18. An isolated polypeptide that includes the amino acid
sequence of AAl-161 of SEQ ID NO: B or AA29-AAl61 of SEQ 1D
NO: 8, or conservatively substituted variants thereof.

19. An isolated polypeptide that includes the amino acid
sequence of AA29-40 of SEQ ID NO: 10 or AARl-AR40 of SEQ ID NO:
10, wherein the polypeptide binds to IL-18 and modulates or
blocks the biological activity of IL-18.

20. The polypeptide of claim 19, wherein the polypeptide
contains an Ig domain.

21. A purified IL-18 binding protein (IL-18BP), wherein
the protein is characterized as follows:

(a) the protein has a molecular weight of about 40 kD as
measured by SDS-PAGE in its originally glycosylated form;

(b) the protein binds to IL-18, and meodulates or Dblocks
the activity of IL-18; and

(¢) the protein has an N-terminal sequence that includes
the amino acid sequence of AA29-40 of SEQ ID NO: 10 or AAl-
AA40 of SEQ ID NO: 10, or conservative amino acid substituents
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AA197 of SEQ ID NO 6 or AA29- AA197 of SEQID NO 6; (d) a nucleic acid
sequence of SEQ ID NGO 7 encoding AAl - AA161 of SEQ ID NGO 8 or AA29- AA161
of SEQID NO 8; (e) a nucleic acid sequence whose conpl enent b4 ndg;q gsger
66 1 | AUG 2WB high stringency conditions, to any one of the nucleic acid
sequences in (a) through (d) and which encodes an am no acid seqguence

sel ected fromthe group consisting of AAl -AA192 of SEQ ID NO 2,

AA29- AA192 of SEC) ID NO 2, AAI-AA112 of SEQID NGO 4, AA29-AA112 of SEQ
1D NO 4, AAl-AAlEEeat.SEQ ID NO 6, AA29- AA197 of SEO ID NO 6, AAl-AA161

of SEQID NO 8, and 9- AA161 f SEO. I D An ispl ated nucl iC
aci d mol ecul e cont ai i AA)% h%cnﬁﬁc ErgreRgi gt h@&ugﬁcig%% p§@be°rrb‘ﬁo 13ms i
nucleic acid secqtueIMe vW?mmonﬂleenentldm ndsagmmd;erbhm@h sbrilgaAcy and
conditions, thergt laggecénglggkgt%e% ngg ggllq‘ gl ecul e conprising a

nucl eoti de sequence se rom roup con5| sting of SEQ ID NO 1, 3,
5 and 7 or a nmature pBBotannismcddidndlpbiBl golypeptde dreing GE@-I.@rmea‘l

3, 5 and 7. 29. sAedT%BQthlf\Q\{ i#&%@é%ﬂg aduSrQJ aafelagseau@rml ey inR9o A of

| L- 1 SBP encodi ng nucleic acid gﬁence nprising usin nucl ei ¢ aci ds

of any one of cl¥iths23i028 1:95% 1n§$4%r°fp5(§’@e193(9‘° Algect”ér CUBIHY #'sivifg

t Ihe nucl ei ]? achan{mloeggi@ afbsAYueONE ok reda rag.d25n2 d%lnalﬂ'hemé&él@rtt@f
claim30, further ing . a pronoter . operably to s nucl ei c
HE %deg abfL

aci d nol ecul e. ukdr yottlt cértis "l°ﬁlé1‘?aﬁ%1% B8en G&ietiEal I y
nodi fied to pr oohmﬁvatpodtyge,puhde according to any one of clains 1-23. 33.

A strain of prokar yotzl c %el d‘xﬁtah t gasangee enet Il&ggélé/’j%od??&g%{n to

produce a pol ypeptidé accor one o strain
of claim 32 or 33admerti nt&i&,cel I«incha?e been genetl cally nodified with

the vector of claim3g, 3k WR1ated! hdliefl AId8ia2 dhEIAlN bhRRLLE & €
manmal i an cells. . 36, A nethod ro uct1on of the pol ypepti de of a g/
one nucleic acid sequence encodlng a polypeptide comprising a

amino acid sequence selected from the group consisting of:
~{(a) an amino acid sequence selected from the group

consisting of AAl-AA192 of SEQ ID NO: 2, AA29-AA192 of SEQ ID
NO: 2, AA1-RAl12 of SEQ ID NO: 4, ARn29-AAl112 of SEQ ID NO: 4,
AA1-AA197 of SEQ ID NO: 6, AR29-AAR197 of SEQ ID NO: 6, AAl-
AAl6l of SEQ ID NO: 8, and AA29-AAl61 of SEQ ID NO: 8,

(b) a mutein of any one of the sequences in (a), wherein
the amino acid sequence of said mutein has at least 70%
identity to at least one of the sequences in (a).

26. An isoclated nucleic aeid molecule, comprising a
nucleic acid sequence selected from the group selected of:

(a) & nucleic¢ acid sequence of SEQ ID NO: 1 encoding AAl-
AA192 of SEQ ID NO: 2 or AA29-AR192 of SEQ ID NO: 2;

(b) a nucleic acid sequence of SEQ ID NO: 3 encoding AAl-
AAl12 of SEQ ID NO: 4 or AA29-AAll2 of SEQ ID NO: 4;

(c) a nucleic acid sequence of SEQ ID NO: 5 encoding AAl-
AR197 of SEQ ID NO: 6 or AA29~AA197 of SEQ ID NO: 6;

(d) a nucleic acid sequence of SEQ ID NO: 7 encoding AAl~
AAl161 of SEQ ID NO: 8 or AA29-AAl61 of SEQ ID NO: §;

(e) a nucleic acid sequence whose complement binds, under
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of claims 1-23, conprising culturing the cell strain of clainms 67 Il AU G
2003 32-35. under conditions suitable for expression of said polypeptide
37, A nonocl onal antibody that i mrunospecifically binds to the ?!“éP%ﬁ i de
of any one of clains 1-23. 38. The anti body of claim 37, mherel t

antibody is a humanized anti body. 39. A nethod for detecting an IL-18BP in
a sanple, conprising contacting said sanple with an anti body of claim 37

and further det gebind oe B8 ones gl oundeanh bady. 40-x MekhAtL! 98

purifying an IL risrn ntacting an 3 BP sanpl e
wi th an | L- 18BP segnendszdyirof (gl amnogqh r(éhmmdwgvm:ﬁbo@ndom%t@i reminot peid

sample  and thenoglildddsd ot Kokl - &,%BPro%% BnBIACARS 0 adiNgal 521 8E1 On

or purlflcatlon 0 accordin one of clains 1-

conprising: (a) SpAsEPniPa Zsrari’pi’lzé f\hi%gﬁ §E@hﬂ8nﬁ@bg?rra|dﬁlc%b1%rﬁ'f $8Q Whi ch
I L-18 is coupl egp.(h) Wﬂglghgfc%%% . r@mmim@qngfpggg &g Noh Ehe

sanple, and (c) eluting the bound IL-18 BP. . rocess for the isolation
or purlflcatlonAé?9aﬁfMQJ OB BREQCEDr WP ngbt oAPaerW‘éﬁ 6f SER AP YO»38, and

conprising conkashiihed SINBEE ¥ td.agsubstrate to which IL-18 is
coupl ed, renoving unbound protein in the sanple and then elutlnﬁbthe bound

| L- 188P. 43. A nmet hotl! f oPMt heSPadssr AAYTRI6F 26t | POYEBPgefIRFAET Y the

conpri sing prepahbmg;@.EB@dC@@&héﬂ@é bhatsegnaodas:a 9 pobypept awtdedccardiing
to clains 1, 15-19 and 21- 23

d to | ei c i.d encadin ond
pol ypeptide, whér8FP"oh % °p5"reess'Tg eg‘ﬁf‘ﬁ 3@3\“ dnsturnucetr e??c%ges sgrgt?se?'%
protein conprlspngxthnupokypeptwde of any one of clainms 1, 15-19 and

21-23, fused to the %éacor},k(il1 pgls%gggi%dgmfggéc'rh&i@t ARde0li&! Aopdds ifer i n

t he second pol ypepti is g
nucleotide segquence selected from the group consisting of SEQ

ID NO: 1, 3, S and 7 or a mature protein encoding portion of
any one of SEQ ID NO: 1, 3, 5 and 7,

29. A method for identifying, isolating or amplifying an
I1L-18BP encoding nucleic acid sequence, comprising using the
nucleic acids of any one of claims 25-28 as a primer or probe.

30. A vector comprising the nucleic acid molecule of any
one of claims 25-28,.

- 31. The wector of claim 30, further comprising a promoter
operably linked to said nucleic acid molecule.

32. A strain of eukarydtic cells that has been
genetically modified to produce a polypeptide according to any
one of claims 1-23.

33. A strain of prokaryotic c¢ells that has been
genetically modified to produce a polypeptide according to any
one of claims 1-23,

34. The strain of claim 32 or 33 wherein the cells have
been genetically modified with the vector of claim 30.

35. The strain of claim 32, wherein the cells are
mammalian cells.

36, A method for production of the polypeptide of any one

of claims 1-23, comprising culturing the cell strain of claims
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45. A nethod for the preparation of an IL-1BBP derivati7a conp'rising
chem cally nodifying a pol ypeptide according -o clains 1 or 15-19, to

i nclude at | east one derivative noiety. 46. The nmethod of claimJd45 V\/%Draei n
the derivative nmoie-,~-, is a polyethylene glycol moiety. 473 1pAUG
conposition conprising the polypeptides of any on--a of clains 1-24 and a
phar maceutically acceptable carrier. 48. A conposition conprising the

nucl eic acid nolecule c--r any one of clains 25-28 and a pharnaceutically
acceptablLe carrizess. 48ndékx campastidmdn GONP&EBIE Ngotrheemmtasisody off clsaian 31
c: 38 and a phar qageutjé:al |y acceptable carrier. 50. A kit, conprising in

one or nore vialfY £ ﬁhar maceuti cal conposition of claim47. 51. AKkit,

conprising in one or3horad woadslonzhe anphaodmceuti cainupospsificahlwfbiokdai m
48. 52. A kit, (:ﬁ%rr%g};gag,gggtg&e_og ﬁﬁ?;@e"b?' Sraitde;-phar maceut i cal

conposition of claim An i'so nucl € c aci d ol ecul e conprising a
nucl ei ¢ aci d sequencd8 enBsdiangikogy| 9pheptdide onphecting B8 28RIRRIYadsd2
sequence sel ect gldbhofRd R ghOMpP, consisting of: (a) an am no acid sequence
selected fromthe grox:p consisting of AA -AA192 of SEQ | D NG

2,
AA29- AA192 of SEQ | D3SNOP 2methgd ARGD7 dgkedHOY ANOILGL8EEA2 8D AR 973 esEQ
ID NO 6; (b) adtubeléidf RAYaOfhPlsai BEsHPALERES 4 sha)lbodhestechaint (30
am no acid sequence _of saig Erut ei n hg\s at | east f7bP% id néi &g to at | eabt
one of the sequéf@eSUiHSrafetorersi 78 AFST0ET &% PR 45824 e encodes for
a polypeptide that ¥ ndsr | imetBod 54forAnpirsfeiingd ancl| Hi-d 8881 deainipeptide,

conprising a n i j d sel.ectec o] r Qupn C I gkl f:
(8) & nucl ei ¢ aé%%h‘ﬁééaﬁf?ncg%ﬁﬁyéﬁl% DR T o S A ARLooer TSt
NO 2 or AA29- ARNG2bedy I70) ¢13iN0372; reppying mndreng BEPRiSeddertd® S#MHEEQ | D

NGO 5, encodi ng £3 indn Aldu2008 ARl 71IRheBEQ I D NO 6 or AA29- AA197 of
SEQID Na 6 (c) a pyclel g gty a8augnC e 038 oM STt Pl o e UROAL-
18BP according to any one of claims 1-23, comprising:

{a) passing a sample through a chromatographic column to
which IL-18 is coupled;

(b) washing the column to remove unbound protein in the
sample, and '

(c) eluting the bound IL-18 BP,

42. A process for the isolation or purification of an IL~
18BP according to any one of «claims 1-23, comprising
contacting a sample with a substrate to which IL-18 is
coupled, removing unbound protein in the sample and then
eluting the bound IL-18BP,

43. A method for the preparation of an ‘IL-18BP derivative
comprising preparing a DNA «construct that encodes a
‘polypeptide according to claims 1, 15-1%9 and 21-23, ligated to
& nucleic acid encoding a second polypeptide, wherein on
expression, said DNA construct encodes a fusion protein
comprising the polypeptide of any one of claims 1, 15-19 and
21-23, fused to the second polypeptide.

44. The method of claim 43 wherein the second polypeptide
is Ig,
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hi gh stringency conditions, to any one of the nucleic acid sequences in
(a) through (b); wherein said nucleic acid encodes a pol ypepti de that

bi nds IL-18. 55. A reconbi nant DNA nol ecul e conprising the nuchﬁHc Q@bd
nol ecul e according to claim53 or 54, ligated to a second nucl icﬁ%ﬁf
encodi ng a second pol ypeptide wherein on expression, said reconbi nant DNA
nol ecul e encodes a fusion protein conprising the pol ypeptide of any one of
claims 1, 15- 19 and 21-23, fused to the second pol ypeptide. 56.

1L--163P according td5and BHesk LeFabhss PEePgragion Gt F%J%&ﬁﬁ?aﬂ‘ﬁh"@%f’

nmedi cament for té@nﬁrﬁ%«’ihgﬂ&heﬁ&]@'éﬂry ﬁé@i/@ﬂtnlgona Oboiwlum larcxtora')%g The
use according to claim5 rein the liver acute. Ihe use

according to cl afiAEeE, LupkrEi ot ke 1inFerde | # L}reﬁ g’@h?%ﬁ’r"cat"g@ TS use
according to any one 4 cheinetd @ 28aimWhBr@earethethd wirivafive moget:;

al coholic hepatltls viral ne hepatitis, fulm nant
hepatitis, |iver® PPﬁS%?leegﬁdgiﬁﬁéiapﬁnny Ytary cirrhosis. 60. The use
according to clain1597 wmebempbiﬂuiohlwemprisumqryhéSpdlyg@bnémns hep aniyt ps2
61. Use of 1L-18BP accordj any _.one of cJa r

manuf acture of a° Ereg’ éﬁﬁe%{]&f 8Pt AP BRFRERY aaln /acce%ﬁrgé]\'/ee %lrcf%gg
arthritis. 62. The ugé. aecoombqa}tuonctqmgnuﬁlpqunﬁenunlaxQrﬁquﬁ goilecule c2
inflammatory arthrjti S or gt 2 ' @cReptab: e

bRe &3 %ﬂ%m‘é & 49% %}J‘ a %h%zﬂééuuq c?!".lt'g‘f_ Slepta

inflammatory ar itis is rheumatord arthritis Use o
according to anycdtrdesf. clains 1 to 24 for the manufacture of a nedi canent

for the treatment and/oQr a7@ohdo AWGA0Q3mPr £146RL kAR 9ht GRYI bagelaim 37 cx
destruction. 65._Use of |IL-1$BP according to any one of clains 1 to 24 for

the manufacture o 3d@dPRarmaseuriratie F%%E?R%ﬁ:céﬁ&ﬁﬁﬂ‘ prevention of an
i nfl ammat-ory bowel disgeasa. &b6t, ThempisegLorii Nn@nko ot ainmr@S, wihksei rntrehe

pharmaceutical composition of claim 47.

$1. A kit, comprising in one or more vials, the
pharmaceutical compositjion of claim 48.

$52. A kit, comprising in one or more vials, the
pharmaceutical composition of claim 49,

53. An isolated nucleic acid molecule comprising a
nucleic acid sequence encoding a polypeptide comprising an
amino acid sequence selected from the group consisting of:

(a) an amino acid sequence selected from the group
consisting of AA1-AA192 of SEQ ID NO: 2, AA29-AAl92 of SEQ ID
NO: 2, AAl-AAl97 of SEQ 1D NO: 6, AA29-AAl97 of SEQ ID NO: 6;

(b) a mutein of any one of the sequences in (a), wherein
the amino acid sequence of said mutein has at least 7C%
identity to at least one of the sequences in (a); I

wherein said nucleic acid molecule encodes for a
polypeptide that binds IL-18.

54. An isolated nucleic acid molecule, comprising a
nucleic acid sequence selected from the group consisting of:

(a) a nucleic acid sequence of SEQ ID NO: 1 encoding AAl-
AAl92 of SEQ ID NO: 2 or AA29-AAl192 of SEQ ID NO: 2;

(b} a nucleic acid sequence of SEQ ID NO: 5, encodirg
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i nfl ammat ory bowel disease is Crohn's disease. 67. The use according to
claim65, wherein the inflamuatory bowel disease is ulcerative colitis.

68. The use according to any one of clains 56 to 67, wherein sqiidayg 2003
medi canment i s adm ni stered subcutaneously. 69. The use according to any one
of clainms 56 to 67, wherein said nedicanent is adm nistered
intranuscularly. 70. The use according to any one of clains 56 to 69,

wherein said 'Xﬁgl-%iﬁ{@f‘tof' \%ﬁad% rNos.t Qr gg 4_)@“3; ofl'ggiousfs f6cqy.ding to any

one of clains 5 érein said icanent is m ni stered every
ot her day. 72. Use/(ef ahwamtcoacyﬁ @@%emcsowbps%lcqml?lﬁhént neiM@dSacbifr of a

medi cament f ok hfie &€ ﬂ%&'?% Q:rlongr eventiqn ofe | b¥eent nantEYelc73ac1l<!§e of

the vector of claim 30 manuf act'uire of a medi canent for the
treat nent andF8AVCRERY dmt i(gh '@Hrmhhr(bﬂs 74. Use of the vector of claim

30 or 31 in the ngpufaG ugglﬁfe Infag@s% Caar@at dtodele 41 eptyBabt ARI/ fat

prevention of inflanmmatory I sease. . Use according to any of
“clainms 72 to Pandsrlikeife therapy. 76. Use of the vector of claim30 or 31

for inducing and/gg. eah g}g hggtemg%l&u@go% %;';QQ 4 'thel%'%%lbf'ca

cell in the manufacture I canent for the treat nent
prevention of aPNelF‘OHH’-LhW aAcgordire tof alhémyBgtef I éllaFF@@OtQ)ra FeCPRd

i nduci ng and/ g[:lgp@angb{@ t B &NFRIENOUS; JUAdUC b tidel - J,,ﬁél%eh.n aoncell
in the manuf agture of a nedi canent %?or t r eat ment tpgng?&; b 711 1 AU G 2003

prevention of CEPERFFI®. y8id Uyecerbinanty cBlBr meieelty nfReedRs 32 fiysion

i nduci ng andp@btephaksigld sting Qﬁ@%%éﬁt@ﬂ@d@ﬁtd@n ok bE- ¢8RMd n,a15¢el |
in the manuf ac ure of a nedi canent for e treatnent L and/or prevent| on of

i nflammatory BOwADd df kekse fue9d tq,ddeoferpRd RILYPAPBIRel I's according to
any one of clai mss@Z e FE i1~ B8P NEUYrachyr €o 0dny onediogankaims ar tohed

treatment andég; QEEV%Q%L éhéﬁréié’ra'éﬁéﬁéﬁment for the treatment and/or
prevention of liver injury. '

57. The use according to claim 56, wherein the liver
injury is acute.

58. The use according to claim 56, wherein the liver
injury is chronic.

59. The use according to any one of claims 56 to 58,
wherein the liver injury is alcoholic hepatitis, viral
hepatitis, immune hepatitis, fulminant  Thepatitis, 1liver
cirrhosis, and primary billary cirrhosis.

60. The use according to <¢laim 59, wherein the liver
injury is fulminant hepatitis.

61. Use of IL-18BP according to any one of claims 1 to 24
for the manufacture of a medicament for the treatment and/or
prevention of arthritis.

’ 62. The use according to claim 61, wherein arthritis is
inflammatory arthritis.

63. The use according to claim 62, wherein inflammatory
arthritis is rheumatoid arthritis.

64. Use of IL-18BP accoxding to any one of claims 1 to 24

- for the manufacture of a medicament for the treatment and/or
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80. Use of the strain of cells according to any one of <clainms 32 to 35 in
the manufacture of a nedicanent for the treatnent and/or prevention of
arthritis. 81. Use of the strain of cells according to any one1gf c?&kns
32 to 35 in the manufacture of a nedicament for the treatnment’ arfth%
prevention of inflammatory bowel disease. 72

prevention of cartilage destruction.

65. Use of IL-18BP according to any one of claims 1 to 24
for the manufacture of a medicament for the treatment and/or
prevention of an inflammatory bowel disease.

66, The wuse according to c¢laim 65, wherein the
inflammatory bowel disease is Crohn's disease.

67. The wuse according to claim 65, wherein the
inflammatory bowel disease is ulcerative colitis.

68. The use according to any one of claims 56 to 67,
wherein said medicament is administered subcutaneously.

69. The use according to any one of claims 56 to 67,
wherein said medicament is administered intramuscularly.

70. The use according to any one of claims 56 to 69,
wherein said medicament is administered daily.

71. The use according to any one of claims 56 to 69,
wherein said medicament is administered every other day.

72. Use of the vector of claim 30 or 31 in the
manufacture of a medicament for the treatment and/or
prevention of liver injury.

73. Use of the vector of claim 30 or 31 in the
manufacture of a medicament for the treatment and/or
prevention of arthritis.

74, Use of thé vector of claim 30 oxr 31 in the
manufacture of a medicament for the treatment and/or
prevention of inflammatory bowel disease.

75. Use according to any of claims 72 to 74 for gene
therapy.

76. Use of the vector of c¢laim 30 or 31 for inducing
and/or enhancing the endogenous production of IL-18BP in a
cell in the manufacture of a medicament for the treatment
and/or prevention of liver injury.

77. Use of the vector of claim 30 or 31 for inducing

‘and/or enhancing the endogenous production of IL-18BP in a
cell in the manufacture of a medicament for treatment and/or
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prevention of arthritis.

78. Use of the vector of claim 30 or 31 for inducing
and/or enhancing the endogenous production of IL-18BP in a
cell in the manufacture of a medicament for the treatment
and/or prevention of inflammatory bowel disease.

79. Use of the strain of cells according to any one of
claims 32 to 35 in the manufacture of a medicament>for the
treatment and/or prevention of liver injury.

80. Use of the strain of cells according to any one of
claims 32 to 35 in the manufacture of a medicament for the
treatment and/or prevention of arthritis.

81. Use of the strain of cells according to any one of
claims 32 to 35 in the manufacture of a medicament for the

treatment and/or prevention of inflammatory bowel disease.
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