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= (57) Abstract: Antibodies that bind human interleukin-18 (hIL-18) are provided, in particular antibodies that bind epitope(s) of
human IL-18. The antibodies can be, for example, entirely human antibodies, recombinant antibodies, or monoclonal antibodies.
Preferred antibodies have high affinity for hIL-18 and neutralize hIL-18 activityin vitro and in vivo. An antibody of the invention
can be a full-length antibody or an antigen-binding portion thereof. Method of making and method of using the antibodies of the
invention are also provided. The antibodies, or antibody portions, of the invention are useful for detecting hIL-18 and for inhibiting
hIL-18 activity, e.g., in a human subject suffering from a disorder in which hIL-18 activity is detrimental.
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Rel ated Applications 5 This application is a non-provisional appl i.(_:? ggg 2004
claimng priority to U S. provisional application Serial No. 60/181,

filed Februgy 1;1599 ¢2000, entitled, "Antibodies that Bind Human

| nt er| euki n- 1 Met hods of Making and Using” the cofi@HSEUYIOWhi ch are
her eby i ncor porat ed by reference. In addition, the contents of all «cited
references, including literature references, issued patents and publi shed

patent 10 appl i cations t hroughout this a i cati on are hereby
expressly incorporat edAB@iBﬁb %'g'@ I%EH? MJNEERLWNV%U on
Interleukin-18 (1L- 18) mmm@ﬁyoﬁwmﬁgwtﬁﬁ as
interferon-ganma 15 inducing factor (IQdF I's a pro-inflammatory
cytokine with various functions in addition to an ability to induce
interferon gang@ated A §gcalgi|09§ ogi cal properties include activation of
NF-xb, Fas |igand expression, the induction of both CC and CXC

chenoki nes, Sand i n&"h@a@mtammdamompmwmbnatappheﬁtmntclaihﬁﬂgpmbrﬂmwgefl ci ency

' Teells and™ S0k ldh seta 8. oy 08 3ed ibten o BB type

i mune res pongemuwdiespmBmmaﬁmmemmqtshna Me@loBs S Mal@CIHAl TURH *’ﬁi@“”' ty.
IL-18 is related to family in terns of both structuré

function. For PBETR " h‘f‘rEll"eri‘@’@’f%Qtﬁﬁrlé’refeEPﬁﬁq|Iéﬁdch’f|¥t!1 @metsm.ﬂall
activity, see dited reteHeRy, Mol lhee!rduﬁ Goreriebs, Abued i ol

63: 658-654; Dinarel lo, C A (1999) Nethods 16 %%‘?&gfﬂdp‘!‘b%g%&%“ﬂﬁe| o,

C. A (1999)0 ] arplicaties. ascited throzshqumhmgphcau@@rqner@ expressiydndotpdnstecdinsi r abl e
to use to nmodyl@fg.d L- 18 in a variety of human i mmune responses. In
particular, antibodies that bind to and neutralize IL- 18 are particularly
desirabl e. Moreover, nmurine |1L-18 antibodies are limted for their use in
vivo due to Q d wth adm ni stration of nouse anti bodi es

t o humans, su%a%%l%qﬁ @f gnvsegéra%m half life, an inability to trigger

certain human eff ehmreuhunst(mr&) Wﬁflﬁi‘lgeﬂaﬂl? désaiibednn 0989-as CrtekidkoniBina\O
01/ 58956 PCI/ US %lg G% an unwantn% i mune response agai nst the nouse
ant i body i i a PHHHRR SR SOTRY vl f5 are-intlampiatony Gk SR varippmctipesER L i on) . I n

general , att engéifiod @ aﬁ\a&nlgqmdh&qneﬂaieﬁ BHBmASHRE lﬂBl% czW I‘cgcﬂdgﬁmg{xdef ully-
muri ne antibodies in humans, have invol ved geneti cal &ngi neer ng the
anti bodi es t o agévatien pNRewb, Fastigand pipgession;dhe ipdutipn ef bodfﬂ?@rmd @xant i bodi es,
in which the var. e _aptibo chalns ar rine-derived
and the const an% hcrﬁcgﬁelgoa?]lgg‘lgf 'lfeﬁ%l;odu t-{1080 dcom g an immunodeticiency virus.

Due to the ability of IL-18 to 1nduce interferon gamma production in T cells and

20  macrophages, it plays an important role in Th1-type immune responses and participates
in both innate and acquired immunity. IL-18 is related to the IL-1 family in terms of
both structure and function. For reviews of IL-18 structure, function and biological
activity, see for example Dinarello, C. et al. (1998) J. Leukoc. Biol. 63:658-654;
Dinarello, C.A. (1999) Methods 19:121-132; and Dinarello, C.A. (1999) J. Allergy Clin.

25 Immunol. 103:11-24. |

It would be desirable to use to modulate IL-18 in a variety of human immune
responses. In particular, antibodies that bind to and neutralize IL-18 are paﬁiculmly
desirable. Moreover, murine IL-18 antibodies are limited for their use iz vivo due to
problems associated with administration of mouse antibodies to humans, sech as short

30  serum half life, an inability to trigger certain human effector functions and elicitation of



are human-derived, have been prepared (Junghans, et al. (1990) Cancer Rﬁﬁ_. 2004
50: 1495- 1502; Brown et al. (1991) Proc. Natl. Acad. Sci. 88:2663-2667;
Kett| eborou . (1991) Protein Engineering. 4:773-783). However,
because the%@hﬁ%ri ¢ and 10 humani zed anti bodies stil Iqué‘%581/W17§one

muri ne sequences, they still may elicit an unwanted i mmune reaction, the
human anti-chinmeric anti body (HAMA) react%bn, especi ally when

adm ni stered for prolonged periods. A preferred IL- 18 inhibitory agent to
nuri ne anti bodf® wé‘Pteg WaptIPSpaRse agaipsk i mopse agtibody fin aymian (the "umeaninti-ed
ant i bodi es) mmb@gela@tib@ayveqmmjﬁéagﬁggpn anti-1L-18 15 anti body, since such
an agent should not elicit the HAMA reaction, even if used for prolonged
periods. However, duéencehiafteropts tosovirgome tho probleem astesiated tishlusernf flllg- art  and,
therefore are i 6868 ry. . e lnventian 20 This. invention
pertains to co%ph%%énagg, sugrhh as an a?’qt}g%qhéeg Bepef a?]yl‘fflﬁﬂeeﬂﬂﬁ’gﬁ a‘f‘tf_b-oglf%t,o %s wel |
as net hods of weiki"hignamlikesForgxanidd) chimerioatitediay inantiihnegiable iR 8F

aspect, the i ' ertains to.a.c nd capabl e of binding a human
'LE 18" ami no. by aue8dk Rlos R afine SREE aFat s of e aaliorbohaised
conpri ses an Nre bumantdetieédyhmelbe@Oirépared (RbghaHd e 1| (19968 CRHEPRAS s@i 4l ded i n
SEQ ID NGO 70 oo %D l}IO 5 71. In one enbodi nent, the conpound is a
smal | nol ecul e} 05%9 é’:“p@?%/lﬁgb‘t‘i el Aged SeotRR663R6GH Kieslobbyorighagalent , such
as a fully hungggmamram méerfng.%mmsg). R RO BlEhus oSy il Gnd NVenNt i on

? body, en-bi nai ng

pertains tqg_a human nonocl onal “anti .or —antig portion

t her eof , caPapEagredantbedies stibl reiaipraeme hurir® sequences, ey stilembpeicirent s, t he
antibody or fragueR ihd o C| s . from human Ll-18, as 30

det ermi ned by pl a§m1r1 r%%gg%ﬁglg@v%m%#%ﬁkcmer}c @’@3@%“@?‘1@3 1s-1 or
| ess, 1 x | Okspecially when adnggistered for piaBingad geribdor | ess, 1 x 10E-4 s-1 or

less, 1 x 1CE-5 s- ess, OE-6 '- 6 JUL 2004 01/.58956

PCT/ US01/ 04170 -3 s-‘%g%lfre?s%ékg,l‘“%l’&% ﬁ%esﬁwunam%?@@s&f@awwsﬁ@ew th an

1 C50 of 1 x 10EgSH climetieashumbnitedmBboliesPhodl®Béan dntidelyiREmng afl-1Il-86s, 1 X
10E-9, 1 x é@agg.ﬁ%dor Jdess, or 1 )éhl QE-11 or |ess. I'n another aspect, the

i nvention p2r tAPAYY; negsuihagagent shoyldmondig thedfAMA reastiony eyen ifisadifong porti on
t hereof, that Mélesledasridpl LW f b S } ids 5

P PEDVTDSDORD (S s Ry ool sh TR ek @ s es o W i O

portion of ei ttheploreprestitlngeded. t he antibody is a neutralizing antibody.
Preferably, the antibody is a human antibody. In various enbodi nents, the
antibody is a reconbinant antibody (e.g., a single-chain antibody
(scFv)), or a Ynswoaiyefthe Iavertiondy .

20 - This invention pertains to compounds, such as antibodies, that bind human I~

18, as well as methods of making and using such compounds or antibodies.

In one aspect, the invention pertains to a compound capable of binding a human
IL-18 amino acid sequence, or portion thereof, where the amino acid comprises an N- or
C-terminal portion of human IL-18 such as provided in SEQ ID NO: 70 or SEQ ID NO:

25 71. Inone embodiment, the compound is a small molecule, peptide, polypeptide,
antibody, or antibody fragment, such as a fully human antibody or fragment.

In another aspect, the invention pertains to a human monoclonal antibody, or
antigen-binding portion thereof, capable of binding to human IL-18. In other
embodiments, the antibody or fragment thereof, dissociates from human IL-18, as

30 determined by plasmon resonance, with a koff rate constant of 0.1s-1 or less, 1 x 10E-2

s-1 orless, 1 x 10E-3 s-1 or less, 1 x 10E-4 s-1 or less, 1 x 10E-5 s-1 or less, 1 x 10E-6



I n other enbodi nents, the isolated anti body, or antigen-binding pqrglggL 2004
thereof, 10 binds to an epitope of human IL-18, or a portion of eith

where the a @gﬁ¥ or antigen-binding portion thereof di ssoci ates from
human IL- 18 wth a kpff rate constant of 0.1 s'' or | &&/USBOHL; o i ned

by surface plasnon resonance, or which inhibits human 1L-18 activity with
an 1C50 of 1 x 10'6M or |ess. Alternativéiy, t he anti body, or an

ant i gen-bi ndi n rtion thereof, di ssociate fromhunman IL- 18 with a
koa. rate 15 csghg‘tqﬁf‘ﬁ’t"ré‘?hﬂ?étsiml?émﬁslg fivityewith anE50 of bx MOFr6 dr loss, burlPBTe

pl asnon resonagtds, 194 108/ or 1bahi PidE- ' | h@n 1 G50 of 1
x 10""Mor |ess. ,SAI ternat?rvel y, th @Ligﬁﬂ)lE l%ﬁgesg%}l%lgﬁntlwoéles-sbl ndi ng

portion thereof, miyangthssespecitike mvwmms td_an igcBatend anhbody, &rahhntigehe

constant of | bk ribiethek i ity LR AR oM LSRR S8 1o
or less. Al 6erRiéFﬁDMT@SD(EHhENAQSEQIIDW)I), WRNBNDQMUFUBQ(MQ\HD NO: B &4 ONn

t hereof , may d| Ssoci h [ L-1 k ff rate constant of 1 X
10751 or T es PEEREer R Barriiot Peasisliareswivan ¢reioeby iy

i nhibit human dnhbdﬂ@ igeclunantajitibiidy hndRribisRthbediméntX, A anBBbHis 4 RSGnbinan

Al ternatively, H anti hody,. or an anti gen-bi bi ndi ng ort| on thereo

di ssoci ate frdif i"f_SI’i@eﬁaPha“uBO‘W (FFVDeare mosaclenghentippdyl x 10' 5s' or

| ess, as determ neg, qy | human
|L-18 activi ty with anerlwllb&ﬁgl@mg @%ai%‘ﬁaﬁgwfﬁ‘ﬁa?“é’% t err@(’%‘%m‘&é‘)&

anti body, & d’tﬁ"démmﬁonﬂﬁéipmqlﬂo}& progrportiveraf either, wﬂlpredhsaxmbocbita from human

| L-18 with. f | ess,, as, det erm ned by
surface pl asnon gefnsb(l)l{ndzlﬁ 09@0%iﬁ§érlr)taf’y&lfs%‘%a%s %onhﬁsur%aﬁ 1191_18{% Fken r@‘ietc&’ns\t)ﬁnf h an
| C50 of 1 x 10f"0Msdrorles s deteroiited by asfrec plasiontrbs@ninos,@Rivhich ifdesits 8ifign t 0 an

i sol ated huma t| hod en- hi.ndi n rtiQn. thereof,
cont ai ni ng at Peasfumxe l%?ﬁlg’ﬁf’g? é@%ﬂ‘glfﬁ?gﬁ‘ ‘%lyp%&ﬁatﬂaog&rmbl ndi ng an
epi t ope of huratigehibindi, pottionrisdrevif,anbyeiilaeaiteReh Sumbl . -1 5@kd B -6 j Ul 2004

WO 01/ 58952 PCT/ US %401104 7201 j anti body, or an antigen-binding portion
t her eof 3 Fopstant ok 61 s ger ?ﬁs’@éH?taﬁfrfwﬂéwéwﬁ@éawsmwesomncmqgmaycha| n CDR1

domai n, CDR2 qeHiHi RumdATL TORG V) Wihfn 86, ST x [P b 164, ZaBh&ive 9 whi ch

can have e. g. one Oor nore am no acl d5 substitutions or 1 ns Ftl ons at or
adj acent to arftikedy(dsen patigse-bisding ppras theree, may digsociate oot kswnan IB-18wath10- 11

In a preferred o GRRGMABN 1 x Td‘?‘ bﬁ@%}%%&eﬂﬁﬁédﬁq@%ﬁac@lpla%?%ﬁggn pi ndi ng

portion thereof, contains a aln variable re €oiit ai ni ng
the ami no aci dn@enfu@hma@fls&@:ti@yl\mh an G, afhidx 0 Meandyssc Atematiralyi @bl e

regi on ( HCYyR) >, anl ueneof

anot her p?(zal erargtghgr?ggg §Q€Pﬁa}ﬁgg?€§?§? efgﬂnq&wlagﬁflé%th
EI ndi ng Eortl ark 4 hie cemtant efdnt Hi*s'S orleds) egIdbteﬁﬁiﬁédfby\éaﬂleoalpla&nﬁrﬁ@kdhandeL@/R)
aving the amn

may inhibit human IL-18 activity with an IC;, of 1 x 10°M or less. Alternatively, the
antibody, or an antigen-binding portion thereof, may dissociate from human IL-18 with
a k,y rate constant of 1 x 10”°s™ or less, as determined by surface plasmon resonance, or
25  may inhibit human IL-18 activity with an IC, of 1 x 10"°M or less. Alternatively, the
antibody, or an antigen-binding portion thereof, may dissociate from human IL-18 with
a kg rate constant of 1 x 10°°s™ or less, as determined by surface plasmon resonance, or
may inhibit human IL-18 activity with an IC, of 1 x 10""M or less.
Another aspect of the invention pertains to an isolated human antibody, or an
30 antigen-binding portion thereof, containing at least one variable region CDR domain

capable of binding an epitope of human IL-18. In related embodiments, the isolated



10 acid sequence of SEQ ID NO 29 and a heavy chain variable region ﬁmR)'mﬂk
havi ng the anino acid sequence of SEQ ID NO. 27. Another aspect of
invention p i to pharnmaceutical conpositions conprising an anti body,
or anti gen-girotn %5%36 portion thereof, of the invention and"%’”s‘(’;’l/04170
pharmaceutically acceptable carrier. In one enbodi nent, the pharnaceuti cal
15 conposition further conprises at | east*one additi onal t her apeuti c agent
for treating a disorder in which IL- 18 activity is detrinental. Another
aspect of the 3HRSN¢ 9r 3R apfigep-dindingiportion theesat hasa vevikbla tpgion camtining dhedvyat

bi nds human i nf,gk}t DR Y bg : lnyent i rovi des t
conprising ex osi%Kan ant ?Eg@%’e%%ﬁ%qn%n’?%bg%g%??lﬁg%seéﬁﬁgﬁ?%ﬂeg an
epi t ope of hurfeer 9vhichi@n havec o gponesir ngreceminwacidsublstitiRlokELNTIGRERINA ( SEQ | D

NO 1 , Vi Fl I D.NO . 33 ti f either; d

sel ec% i )ng fr OEW;WB%%?;%B@WWi"ém)ﬁﬁdg’;ﬁ%lfgg;ﬁ a{“ﬁgpgl’:ri Ire‘i‘lcfspr?efrﬁ’éedggi t ope
of human | LS 18&mbodiprents the dsotutsdraatibaae) ¢t an Bhiﬁ&%@?gmﬂhéh {%éﬁgcdllﬁlm 1),

VI RNLNDQVLFI SEQ | D.NO. 33 a portion of either. n one

enbodi ﬁt , P%@S’bﬁ%%nﬁ’aﬂ% EEer %fo?\% ‘iogtg%&%lgiw ainRacidssgranss oISEQRIDMNOaNi mal

and the net ho®9cad® héav§ ShditPaAbI répshnt(HEVRY boMRdinik H 2006 AR nprising
the epitope of human |L-18 corrpr?égoinn(g amﬁlno artl:l%i\%s PLFES%B%%%&X (SEQ I D

NO 1), VI RNSESIANPOS. (Ispmthepprafyred ginbodiment Nhe igplate argibndyp at anpntigénon of

human 1 L- 18 (80 JorthNFherdc? chdthins 9% . a hese. epitopes.
In anot her enbodi r%eﬂr?t, SOCn{oﬁ’ec%%rtnls ggﬁ@ c?%%gérn[ g%?éegl?ngxg%&%% th%%’f‘m"

anti body | il®r @cid sequdndetof SERUDBAND:29rmpd & besy clmiredablaggiongHCVRY havihgnhd h an
anti gen cont ai_pj. |t I IL-18 having the '- 6 JUL 2004 WO
01/ 58956 PCT/ 5%%%%8% éai}?rllg%lg?gﬁ)alﬁléd'El%lr‘]PLFEDI\/[I’DSDCRDNA (SEQ ID NG 1),

VI RNLNDQVLFI DQ ( SE@nbiher abjact &3he inparfon pheiaing Rphemen&tidal Rymets@ond NOS: 31- 32
and 34-60, or a _Eor.ti on g{) n$/ of. he.foregoing. Preferably, the library
is a human antB3EPE " %51?" TRnUgRst n_ganﬁ@Etﬂ}er@lfré’fF}ﬁ\P’éWWWéﬁovi des an
i sol at ed nucl @hamacduticAlyeoctbibledkrier. 3NbidMhidifen2¥ pREmaBB@POVE aspects,
e.g., a heavy and/gor |light chain variable region, ofr portion thereof. In

rel at ed enbodiCAERsEionfygher compiisestpt fastions dditiond] thempewticragent fes trgating al - 18

antibody, Or RRkldePR HAGIIENs cchiinliDadkiiGRANDI nant _expression vector, e.g.,
for expression in a host cell. Thus, 1n another aspect, the invention

pertains to a nmet hddothér aspeciaf thehovehtioreppotringto mM@hdus of meldhgd an antibodphhath t he
reconbi nant - e+ fsh M inkAGHKYL 1835 1BF e E&Eﬁt?og%go%gdes £, Qhethod comprising

exposing an antibody repertoire to an antigen comprising an epitope of human IL-18

20 comprising amino acids PLFEDMTDSDCRDNA (SEQ ID NO: 1) ),

VIRNLNDQVLFIDQ (SEQ ID NO: 33), or a portion of either; and selecting from the

antibody repertoire an antibody that binds the epitope of human IL-18 comprising amino

acids PLFEDMTDSDCRDNA (SEQ ID NO: 1), VIRNLNDQVLFIDQ (SEQ ID NO:

33), or a portion of either.

25 In one embodiment, the antibody repertoire is an in vivo repertoire in an animal
and the method comprises immunizing the animal with the antigen comprising the
epitope of human IL-18 comprising amino acids PLFEDMTDSDCRDNA (SEQ‘ID NoO:
1), VIRNLNDQVLFIDQ (SEQ ID NO: 33), the N- or C-terminal portion of human IL-
18 (SEQ ID NOS: 70-71), or a portion of any of these epitopes. In another embodiment,

30 the antibody repertoire is a recombinant antibody library and the method comprises

screening the library with an antigen containing the epitope of human IL-18 having the



synthesi zing an antibody that binds hunman IL-18, by culturing the hos

cell in aculture mediumuntil an antibody that binds human |L-18-if JUL 2004
synt hesi zed cell. Another aspect of the inventio ins to a

met hod for %".‘%ﬁg‘? ng human IL- 18 activity conprising ELgﬁl?Irg%l? H& human
IL-18 with the antibody, or antigen-bindi g 15 portion thereof, of the
invention such that human IL-18 activity-i's inhibited. Yet another aspect

f th t t hod f hi bi ti h | L- 18 t t
"h & hunan: sustBe e A-EEPHETRIGREN A B0 B, VPO LIDQEED y |5
detrimental, Qo) %bﬁtﬂie@féﬁie&!n&fd%'SEQ Iqush@lbg @H@a@a@w&h«hﬁ? ﬁ}%wody,

or antigen- binding portion thereof, of the invention suc
I'L-18 acti vi t yhq feregpiae hBreferabbp thedibfastis alhsmmmlbwcb’éﬂbrar}’n one enbodi nent,

Ty e LA

after, an addition agent  such as an
bi ndi ng f r agnentibadhef eyfof thembiratasgecat &g., eemawa]iwﬁr Hghit el yariable 86gidngen

binding frag her eo corticost erolds or.i.n, nyci.n, FK506,
or a non-ster g’% g}olntthere? fnlrﬁlFtie%Wg? g tsab’ﬁh?la%é%m%?l?é?ldB%@éwggﬁa% Ust t he
Dr awi ngs Fi gurl@ ahtitRldo)Vd pbiien Hefeds; isih akecbMBighnt @fpréskiod Sect et &6) as conpar ed
toIL-13 Ieftl) and | (right). - 6 JUL 2004 WO 01/58956

PCT/ USQOL/ 0417¢*P Ssﬁndﬁ?gos?c ows a structural nodel of IL-18 conpl exed

V\nththeIL 18 rec ' t I
B . PLFEDMIDSDORERS {apoia el i DR rkAin A8 a i S0 Y U RSl

This pepti &@ é‘ﬁﬁttcélb@tq whigly the eechipbingrd exmession I!ectOIQasahwn intrdgucpdsfor 5 Fi gure 3

shows a struc I e ece

wherein the ptesptl pI tagg%d%glﬁ%%(g&ﬁﬁg’agir&ﬁ nad H‘thgggﬁ%fé%fg[ clgkf\l”f SEQ I D

by the anti- ffm‘i“é’s““‘“%“ﬁ‘bw“h“m“my “T""“y‘“hpwd'm??ﬁ“hfzf model of
e anti - i bo

fﬁl | length IL- 18A§§thnp tdol-fﬁetlﬂvef’ﬁ@ I?e%alfﬁto %{{%’\3&8’? “ﬁlsf Bllzal 17 ght

and dark gray mra\bﬁ@@%m Mgeo%ﬁﬁl:ur%hﬁm% ﬁmh Hithh sﬁé Bhaly, o?%%@&fam&ﬁ%t opes of
I L-18 (resEectl vel y, 15 Figure 5 ows t pot ency

of three dif &prgiep ﬂ&mOﬁ-OIf the lwnmsv%h@tégmmhm -18 activity is inhibited.

Yet another aspect of the invention pertains to a method for inhibiting human IL-
18 activity in a human subject suffering from a disorder in which IL-18 activity is
detrimental, comprising administering to the human subject the antibody, or antigen-
binding portion thereof, of the invention such that human IL-18 activity in the human
20 subject is inhibited. Inone embodimeht, the anti-IL-18 antibody may be administered,
e.g., before, concurrent, or after, an additional agent such as an anti-IL-12 antibody or
-antigen binding fragment thereof, methotrexate, anti-TNF antibody or antigen binding
fragment thereof, corticosteroids, cyclosporin, rapamycin, FK506, or a non-steroidal
anti-inflammatory agent.
25

Brief Description of the Drawings

Figure 1 shows the structural model of IL-18 (center) as compared to IL-1B
(left) and IL1RA (right).



neutralizing the biologic effects of IL-18 as a function of inhibi&ionjupf 2004
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3.3E-9. 20 Detailed Description of the Invention This invention pertains
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neutralizing antibqgdies_to |IL-18 nedi at ed_si gnal transduction, the
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net . e pR.. 318- 26, | EY; | N: - was
used to gener zﬁé%b&ﬁ){i{'ﬂ&?s Wé’d%tf*‘gmfdﬁ’fk 25yt 1This peptide epitopg s hoyed by the etk Beept or .
The X-ray crygahtiseliyugpsires of IL-1 R (Priestle, J., et al. The
t hree-di nensi onal structure of human interleukin-1. beta. refined to 2.0
.ANG  resdPution. Pr og. din. Biol. Res. (1990), 349 (Cytokines
Li pocortins I nfl angglpopsnols b a 3 Schreugder, H.
et al., Refined crystal %tor ngtsﬁcg}%lf‘&?ﬁle&?ﬁﬁrnlgg Iel'uwcr?- 1%%@;&1?‘1‘9
ant agoni st . - ecepten chesphesicalilightiahd dek Biap kpitopek rapresest-the Mland€ terfnittal J. 10

eterence. coutid sttt offEia il ShErT KRl BB AT 18 Srel L1

receptor structure (Vigers, G, et al. Crystal structure of the type-I

i nterl eukinzl-receptor lexed with interleukin- 1. beta, Nature (London)
(1997), 38 6621),%’ .’eg%?"i °W31‘§’qggg??q?wgerﬁ‘ﬁdgrnt'ﬁ%a‘}tﬁ’ﬁ’%?ﬁmreceptor. 15
The struct ur aleiRighs Bidividlbdietfedls of 11848 23RLtb6t hkipid LQduchich
described furthat belowio T s N Buialigﬁlir%g G ilhbh SRR iRuchih

in KG1 cells. The IC50 values for the antibodies 125H (boxes) and the 2E1 antibody as

an IgG antibody (circles) or as a single chain antibody (triangles) are, respectively, 2.1E-
10, 9.0E-10, and 3.3E-9.

20
Detailed Description of the Invention

This invention pertains to the selection of peptide epitopes that are capable of

generating neutralizing antibodies to IL-18 mediated signal transduction, the preparation
of antibodies to these epitopes and the use of such antibodies, including use to treat

25  disorders involving IL-18. The strategy of selecting epitopes entails construction of an
homology model of the IL-18 protein and its corresponding receptor. A combination of
visual inspection and computational evaluation is then used to select representative
peptide segments for synthesis and antibody generation. Amino acid sequences shown
herein use the standard one-letter abbreviation code.

30



The overall sequence honology with these two proteins (i.e., IL-1( ML 2004
IL-18) is 20 low, however, there is conpelling evidence that IL-1

menber of t famly (see Dinarello, C A 1L-18: aTHllnducmg

pr oi nflamm 3/1583y6[ oki ne and new menber of the IL-1 fafCPSOIP4I74| | or gy

din. Immnol. (1999), 103(1, Pt. 1), pp., 11-24) and that the overall

protein fold is very simlar. Like IL- 167'IL 18 is initially secreted in
a pro form B%t [ Os Rand pro-1L-18 are activated by IL-1
(3-converting % Fantuzzi, G and Dinarello, C A

| nt erl euki n- 18 andmaﬁ@gﬂa&qmcmeit&s%h Alefa, ggﬁ’%a%h&?ofc'ﬁyt%?%ﬁ@ [p?ézeziaor | CE

(caspase-1). J. din. Inmmn al so known
that the IL-171dedistlnM@RELE Rretemg Pteust.ivoet. é}eeets(ilﬁ?ﬂ),a%(?onvmatsem o, CA

t al. Ov GRS eron C
fe acf1 or. J. e[\é:ﬁ%ﬁ eP Bi gt %@5%7835822‘%’%)&3%§@%6%§5° %Y(%O&égsq‘grt% I e of
bi ndi ng to § hdL41Raddthe Ec-aR teasptorAThaX3Ay Erysallstradtgred &L -1 g'(PnéthQ jagchl L-1 RA

di splay an ideptical .fold, en though the overall ;- JUL 2004 WO
01/ 58956 PCTI @Wﬁﬂwswﬁmﬁ@%h%w&dyu%( Reatefnedde2 OwVGroteins i s

on a par W th  asRIPS C@lrmeP'R%ﬁl 19908, 340 {ctya 1 érﬁﬁ%“fﬁ gnent
bet ween the tr;{r ee zprot elgns1 )( 9% { 1P aers1dﬂﬁch @lé’?

construct ed natffen) gp. #P7- QOW)H@&@'H@% éﬁﬂ’ﬂen@lr@htetﬂ Rwedca»lstlagmme afdhe be

seen in Table 0] PCT/ SO 04170
Tabl e 1: Sequé’gltf:rgugml Igrr%%pﬁt;%? %igy’\fpf p}/gé rgee I gf' |dm§l el"fl{ aFf”a’ﬁﬂ ‘RA 24
| L-18: YFGK LM@nWlmwmﬂpmpmﬁﬁmwmedeewme 1( 3:

SOV, FR- . T WO REAOE 8 P o REUAD QR RovNISEE: e eeplor sgture (Vigers, G
RTI FI I SMY- KDSW’WWt@VWﬁmeﬂeMW ﬁeb@fdﬁEanMeethh interleukin-

QVWESMs- FV VALGL K- EKNL YL SCVL K- DDKPTL
qfs%eta lI\}Dture (London) (1997), 386(6621), pp. 19(91 94) was used to model the IL-18

receptor.

15 The structural model building for IL-18 and the 1L-18 receptor is described
further below.

IL-18 Model Building

The overall sequence homology with these two proteins (i.e., IL-1B and IL-18) is
20 low, however, there is compelling evidence that IL-18 is a member of the IL-1 family
(see Dinarello, C.A. IL-18: a THl-inducing, proinflammatory cytokine and new
member of the IL-1 family. J. Allergy Clin. Immunol. (1999), 103(1, Pt. 1), pp. 11-24)
and that the overall protein fold is very similar. Like IL-1pB, IL-18 is initially secreted in
a pro form. Both pro-IL-1 B and pro-IL-18 are activated by IL-1 B-converting enzyme
25 (ICE) (Fantuzzi, G. and Dinarello, C.A. Interleukin-18 and interleukin-18: two cytokine
substrates for ICE (caspase-1). J. Clin. Immunol. (1999), 19(1), pp. 1-11). Itis also
known that the IL-1 receptor and the IL-18 receptor are similar (Dinarello, C.A. et al.
Overview of interleukin-18: more than an interferon-y inducing factor. J. Leukocyte
Biol. (1998), 63(6), 658-664). IL-1B is capable of binding to the IL-18 receptor. Asa
30 final argument, IL~1 B and IL-1RA display an identical fold, even though the overall



| L- 1RA: KI --DV---VP-1EPH --ALFLA H GGKMCLSCV- KSGDETRLQLEAV 123 | L- ]58:
NPPDNI - KDTKSDI | F- FQRSVPGHDNKMQFESSSYEGYFLACE- KERDL | L- 1( 3: =0 JUL 2004
DPKNYP- KK- REVENK- | - EI NNKLEFESAQFPNWY1 STS- QAENM | L- 1RA:

NI TDLSENR- E@ﬁ}éﬁ R- S- DSGPTTSFESAACPGAFLCTAVEADQ 170  [PETA§01/04170

FKLI LKKED- ELGDRSI M FTVQNED (SEQ I D NO. 4), |IL-1(3:

- PVFL- - GG TKGGQDI TDFTMQFVSS (SEQ I D NGO 5)” IL-1RA

- PVSL- - TNMPDEGVWTKEYFOED (SEQ | D NO 6) The sequence honol og% bet ween
these sequenceéSd4eacqhomolagy; F\”"F%%b‘%%%?’.‘m RRENS pyREr2 Papwith the sepyprceibemplegy: ent
strict sequenGgi ti ] [ cent sarvative
sequence homﬁgtﬂme%ﬂ%gtsﬁggggrt n%%}sw%ﬁe:eﬁg@%g%#ﬁ?g‘g&gﬁ%slE’?fe]égrap din
Table 1 are db%@méoﬁsm@r@ibhmualyvﬁﬂlth:asroglamlhsiglﬁﬂ. Fhis whgnntehicanver al |
honol ogy is l%%g 1)ggnsi stent across the famly. - 6 JUL 2004 WO

01/ 58956 -10 / 61 4170 Tabl e 2: Sequence honol ogy between IL-1 famly
menbers Mol ecul el L-181L-1(31L-1 RAIL-1 ReclL-18 Rec IL-18-20.021. 8--
11--1b53.5-27.5-- |L-1RA50.654.4--- IL-1 Rec----26.1 |IL-18 Rec---50.5- The
resulting 1L-18 structure is pictured in Figure 1 along with IL-1(3 and IL
5 IRA. The overall quality as assessed by the program Wat Check (Hooft,
RW et al., Errors in Protein Structures. Nature (1996) 381, pp. 272) is
reasonabl e, but a bit low (see Table 3 below). 1- 6 JUL 2004 WO 01/58956
-11 PCT/USQOL/ 04170 Table 3: Structural Z-scores from Wat Check (Positive
Is better than average)



5 1L-1(i IL-1RAIL-1 ReclL-18IL-18 Rec (nodel) (nodel) l- 6 JUL 2004
Packi ng-1.6-2.3-3.6-5.5-5.7 Quality Ramachandran-2.0-1. 3-2. 9- 3 3 2 3 Pl ot
Rot amer - 1. 63f 3isdoso- 0- 6-0. 6 Normal i ty Backbone-1.7+0.5-1. 6-5,

Conf or mati on However, the assessment of the reference stPF%ItSQH"éQOby What
Check is al so -l ow, suggestl ng that this 9Drotel n fold is poorly

represented in the database of reference ”structures. Undoubtedly though,

t he | ow sequence honol ogy contributed to a | ess than perfect final
structure in spite of our confidence in the overall protein fold.- However,

for 10 the purpgieq0fse heﬁéé fL- Rlﬁﬂy this

structure i s consi dereg e su%#ﬁg?enﬁep?lﬁﬁﬁ% 19[9? h‘l\/é)%él Bui | di ng

The structure of the IL- 18 receptor was al so gener at ed usi ng the program

15 Model er. Tihe !cfclgluc coot-ttrates—were—oem-the—tt—1-—receptor—As in
[

the case of tlhe cytokines associated with these receptors, the overdll
sequence identiii8i:s YBGK- HﬁﬁKLSsMIRﬁIWMF&DQ@WF&I-eDMm Eﬂmcgamrlhp The

sequence hongl gay gf.i gur %% g bove. The ali gnmgnt
was gener at ed RARAl | y %%l\ﬁis E‘h@&; EVH[—E[ 'I%{Eg‘r'm(ﬁLH{“%G% s'é‘Hg in
Table 4. 20 -| B--1BA: 2OOSISMPGERSB%WNQIQTFE(E/-nIJS@IL4—@¢JIZGYﬂ'@tﬁ-&N4'NL§Equence
alignnent for| the IL-18 receptor relative to the IL-1 Receptor 5 10 |15 22

80

10 | IL-18: RTIFIISMY-KDSQPRG-MAVTISVKCEKISTLSC----ENK-IISFKEM
IL-1B: QVVFSMS-FVQGEESNDKIPVALGLK-EKNLYLSCVLK-DDKPTLOLESV
IL-1RA: KI--DV---VP-IEPH---ALFLGIH-GGKMCLSCV-KSGDETRLQLEAV

123

15 | IL-18: NPPDNI-KDTKSDIIF-FQRSVPGHDNKMQFESSSYEGYFLACE-KERDL
IL-1B: DPKNYP-KK-KMEKRFVFNK-I-EINNKLEFESAQFPNWYISTS-QAENM
IL-1RA: NITDLSENR-KQDKRFAFIR-S~DSGPTTSFESAACPGWFLCTAMEADQ-

170
20 | IL-18: FKLILKKED-ELGDRSIM-FTVQNED (SEQ ID NO: 4)
IL-1B: ~-PVFL~--GG-TKGGQDITDFTMQFVSS (SEQ ID NO: 5)
IL-1RA: -PVSL--TNMPDEGVMVTKFYFQED (SEQ ID NO: 6)

The sequence homology between these sequences is listed in Table 2. The upper
25 ftriangle is percent strict sequence identity and the lower triangle is percent conservative
sequence homology. Only the portions of the total sequences reported in Table 1 are
considered in Table 2. As was mentioned above, the overall homology is low but

consistent across the family.
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r- 6 JUL 2004 WO 01/58956 PCT/ US01/04170 -13 proteins and portions of the
proteins which were both hydrophilic and buried in the Lecegt or / dytGolUpe2004
conpl ex wer i.dered. A final element considered was based on a

selme)cti vi tya]é)ﬁﬁ}tgéjrl on. The sel ected peptide epitope shodlCHF B4 Pterent in
sequence from simlar portions of other 1rr_\e*rrbers of the famly. Based on
this criteria, a peptide from5 |IL-18 vva% selected. In addition, a
conprehensi ve overl appi ng panel of peptides (SEQ |D NGCS: 31-60)
representative of full Iength human IL-18 (SEQ ID NO 61) was also nade
and the sequerfabled: Struchiiral 2.886reslfrdii Wﬁé@_hﬁdcl@ﬂ#ﬂdi%is‘&f%‘?%‘ n Table
5, below. Table 5. Sel ected Peptides Representative of IL- ept i de
SequenceSEQ | BVRKQQG?’LFEDMTDSDCRDNA( SEQ DNO: 1) CPLFEDMIDSDCRDNA( SEQ DNO:. 2)
PLFEDMIDSDCR( SEQTDNG: 3) YFGKLESKLSVI RN( SEQ DNO 31) ‘

ESKLSVI RNLNDQV(SEQ DNQO: 32) VI RNLNDOQVLEI DQ (LT28 bi ndi ng ( SEQ DNO. 33)

epi t ope) NDQVLFI DQGNRPL( SEQLENO 34 ILF1R)QGI\IIR.HL-EBHVIT(T$EQBDNQ 3L)18 Rec
NRPLFEDMIDSDCR ( 2E1 bi ndi ng ( SEQ DNQ: 36) epi t ope) | odel) | (model
EDMIDSDCRDNAPR( SEQ DNO: 37)| SDCRDNAPRTI FI | ( $EQ DNO éé?‘ model)
NAPRTI FI | SMYKPPa&kgh®NO. 39) [ -HE | SMYKRPRE S5 DNO. 4055 5.7
MYKDSQPRGVAVTI (SEQ) DNO: 41)| QPRGVAV[TI SVKCE( $EQ DNO: 42)
AVTI| SVKCEKI STLE¥BOYDNO 43)| VKCEKI STLSCENK( $EQ DNO: 44)
| STLSCENKI | SFRRaechRharan) | 2.0 1.3 2.9 -3.3 2.3
Plot
Rotamer -1.6 -0.8 1.5 -0.6 -0.6
Normality 1.
Backbone A7 - [+05 1.6 5.6 2.7
Conformation
5

However, the assessment of the reference structures by What_Check is also low,
suggesting that this protein fold is poorly represented in the database of reference
structures. Undoubtedly though, the low sequence homology contributed to a less than
perfect final structure in spite of our confidence in the overall protein fold. However, for

10  the purpose of choosing epitopes for an:cibody generation, this structure is considered to

be sufficient.

IL-18 Receptor Model Building

The structure of the IL-18 receptor was also generated using the program
15 Modeler. The reference coordinates were from the IL-1 receptor. As in the case of the
cytokines associated with these receptors, the overall sequence identity is low, but
sufficient to generate an alignment. The sequence homology figures are included in
Table 2 above. The alignment was generated manually using the program InsightII and
is presented in Table 4.
20



CENKI | SFKEMNPP( SEQ DNO. 46) - 6 JUL 2004 WO 01/58956 -14 PCT/ USOL/ 04170

| SFEKEMNPPDNI KD( SEQI DNO. 47) MNPPDNI KDTKSDI ( SEQI DNO. 48) - 6 JUL 2004
NI KDTKSDI | FE, /gé DNO 49) KSDI | FFQRSVPGH( SEQ DNG: 50)

FFQRSVPGHDN % DNQO: 51) VPGHDNKMQFESSS( SEQ DNO: 52)  PCT/US01/04170
NKMQFESSSYEGYF( SEQ DNO: 53) ESSSYEGYFLACEK% SEQ DNO: 54) ‘
EGYFLACEKERDLF( SEQ DNO 55) ACEKERDLFKLI L& SEQ DNO 56)

RDOLFKLI LKKEDE Q DNO 57) LI LKKEDELGDRSI ( SEQ DNO. 58)

EDELGDRSI MFTV! DReayehcerignmenidartiiedtc 8 1eoeptor relative to the IL-1

YFGKLESKLSVI RW&FI DQGNRPLFEDMID ( SEQ | D NO

SDCRDNAPRTI FI | SMYKDSQPRGVAVTI SVKCEK LT28 and 2E1 61)

| STLSCENKI | SFKEMNPPDNI KDTKSDI | EECRS epit opes bol d

VPGHDNKMQFESS %Ggg:%@%g%%FiKﬁéléKgéi Q;di Csat ed in EDE;.GDQRSI I\/qu'lp’g@dg)D '2I'he
N-term nal cystgj] “t = i is

not part of S%Ih native I7I;g-R fgl seagencggg%ggﬁgg%g%gﬁg%ﬁgg a (%j ugati on

site. Accordi ngkh-18 Rect HiSARIADEDOVBREWYEELNDTGE BrramaNyoQiwe LNy ISIegeAce, |t he

regi on correspofditnEfet o St pRFISEEELTEERIYERIGHY CHERNSBYRORTISERKEARNERY adi d

resi dues havi ngri-he REl NOrARbEr & BAYROGEI TCENS Y YOTLYNST-— -~ SLYKNCKKLLL
IL-1 Rec : LCYNAQAIFKQKLPVAGDGGLVCPYMEFFKNENNELPKLOWYKDCKPLLL

163
IL-18 Rec: EN----- NKNPTIKKNAEFEDQGYYSCVHFLHHNGKLFNITKTFNITIVE
IL-1 Rec : DNIHFSGVKDRLIVMNVAEKHRGNYTCHASYTYLGKQYPITRVIEFITLE

. 209

10 IL-18 Rec: DRSNIVPVLLGPKLNHVAVELGKNVRLNCSALLNEEDVIYWMF-GEE-~NG

IL-1 Rec : ENKPTRPVIVSPANETMEVDLGSQIQLICNVTGQLSDIAYWKWNGSVIDE
257

IL-18 Rec: SDENIHEE-KEMRIMTPEGKWHASKVLRIENIGESNLNVLYNCTVASTGG

IL-1 Rec : DDPVLGEDYYSVENPANKRRSTLITVLNISEIESRFYKHPFTCFAKNTHG
306

IL-18 Rec: TDTKSFILVRKAD (SEQ ID NO: 7)

IL-1 Rec : IDRAYIQLIYPVT (SEQ ID NO: 8)

15
The overall quality of the structure of the IL-18 receptor as determined using the

Modeler program is reasonable but again scores somewhat low according to
What_Check (see Table 3 above). The confidence that can be placed on the overall fold .
comes primarily from the fact that IL-1B binds to both the IL-1 and IL-18 receptor. The

20  low sequence homology certainly contributes to the quality of the final structure,
however, as in the case of the associated cytokines above, this current structure is
considered to be sufficient. As an additional exercise, the IL-18 peptide epitope bound
by LT28 (SEQ ID NO: 33) was modeled when complexed with the IL-18 receptor
(Figure 3). As a final exercise, a model of the IL-18/IL-18 receptor complex was

25 generated based on the IL-18/IL-1 receptor structure (Figure 4). This structure was
generated by superimposing the cytokine structures and the receptor structures. No

attempt was made to energy minimize the final structure.

Peptide Epitope Selection

30 The primary purpose of generating structural models was to be able to select

suitable peptides based primarily on a visual score. Solvent exposed sections of the



PLFEDMTDSDCRDNA (SEQ I D NO. 1). A schematic nodel of the IL-18 peptide

(SEQ ID NO 1) conplexed with the |1L-18 receptor is shown in Figlr8 3L 2004
with this pgptd pitope indicated in dark gray. Subseguent antigenicity
cal cul at i on@B\/\défréigsgerfor med on IL-18 peptide 10 sequencé’g,T/U\ﬁﬂlfoﬁ”? he result
that this peptide scored particularly hig ly. This peptide was

synt hesi zed and used as an epitope to génerate antibodies in a rabbit

host. Ml ecul ar .m)d%I in daftg obt ai n&% using _the 1L-18 peptide

PL FEDMT DSDCRDIAC P& |PB“%8§. of thg prgfeins ejeh maye both hydrophyticpndhugiesl indhg s
conpared t0 a reRgRAtRMRCRRBpRK weke @nsidered® Alfillal 48R4

PCT/ USOL/ 04170 -?‘?.t’ﬁe | L-18 receptor, as depl cted ti\éﬁ's%}gegﬁggﬁafe%%nda ,
provi des an i rigEeHity grterien. { theaplegted neptidectpisepe shovdd ber different iysegwencdfaty or

conpound may igfh; ) i r..neptide.epitope
sel ection can Sg{é@%g@rgﬁrﬁ (ff? ﬁggﬂfﬁﬁ%ﬁéﬂﬁaﬂg}é@ 'E%&Sg‘?g‘a‘&%% HO g’cal.ﬁe]g%cgﬁ}é’gél i ng by
screeni ng a3 pdhdi8 wab selestade Sreardditionyacoppphemos ouslapping penchofipaiiies (SBGQ on. | n

cequontecan’ B8 ouaTRYTaRERLFR AT RRSARIALLES ChryBRuFall wiebe opes

are represent athde and thesqgasiet ofdll qiebd ML relafdd Pertidéih BRGNP PASS, Below.

nol ecul ar nodeling can be used to identify epitopes likely to be
inmportant. The identified epitope(s) sequence can then be used to
construct a pamdle 5f SBRRdIIPEpidesiRepra¥6ita@PbMIL-PEPt i des) that are 10
representative of the identified epitope(s). Methods. for manufacturing
desired peb?i de sequences can be carried out using standard techni ques

known in the ar e dir g pepttde—or—p ‘Wel of
over | appi ng pep??%&eds%g%daqsgﬁc een selected, an i PSnl%)gcr en for a cpgnate
receptor can bePIHDMIDFBERDMAt er natively, an | NMARGADESD: can be
performed with et ed rate—treceptor—stchthals gppgEtie—15 having a
certain bindi nv@‘%l?ﬁﬂﬁ?ﬁﬁ%ﬂ;n pe identified. Any n(us%)er%DoFUi rr%?unoscreens
can be enpl oy LERRADPERER, either a desired receffE Ior Nedesired pepti de
can be identif PEEEESRLSCERNT dat € bf MUT g ot eCUt R ol W61 By Sstudy. Such
"bait" and "prieyx i s for analyzing protlein-protein interpctions,
for identifyi n?W&IBHP@D%Y di ng nol ecul es, and/|ofSEY P ¥@obridlg bj ndi ng
affinities are VERUNDREOFIDO { {16 28" bin&Xvey Pr €1 ef T|eBHEapNNaUesHIIT| zes 20
phage di spl ay as iq:%s%ri bed herein. Anti-1L- 18 Anti bodies The invention
provi des anti blodh es,p &s well as anti body portions thereof, that bjnd 1|L-
18. Pref erabl y, NBOVEFARRENRER es, or portions therleEEQ abeNOsd{t ed| '
anti bodi es. 25 F‘ﬁé@ﬁp@ﬁbngﬁiu: antitbodi-esT—or—p 'EéEQ'iDtﬁﬁfcééy al e
neutralizing antibodies ’

O

NRPLFEDMTDSDCR (2E1 binding (SEQ ID NO: 36)
epitope)

EDMTDSDCRDNAPR (SEQ ID NO: 37)
SDCRDNAPRTIFII (SEQ ID NO: 38)
NAPRTIFIISMYKD (SEQ ID NO: 39)
IFPIISMYKDSQPRG . (SEQ ID NO: 40)
MYKDSQPRGMAVTI (SEQ ID NO: 41)
QPRGMAVTISVKCE (SEQ ID NO: 42)
AVTISVKCEKISTL (SEQ ID NO: 43)
VKCEKISTLSCENK (SEQ ID NO: 44)
ISTLSCENKIISFK (SEQ ID NO: 45)

CENKIISFKEMNPP (SEQ ID NO: 46)




The term "anti body", as used herein, is intended to refer to - 6 JUL 2004
i munogl obulin nol ecul es conprised of four pol ypeptide chains, two heavy
(H) chains YR, light (L) chains inter-connected by di sul fi de bonds.
Each heavy chain i s conprised of a heavy chain variabi &CTE§IEALT0

(abbrevi ated herein as HCVR or VH) and a_heavy chain constant 30 region.
CH1, CH2

The heavy chain constant region is corrprll‘%ed of three donmains,

and CH3. Each
(abbreviated h

chainis conprised of a lig

i

chain varlable

regi on

ht
éﬁ_ﬁg‘?FMNP@Dﬁ]tBEDzoM WO 01/ 58956 PCTJ (B¥L1/104¥90 416 as LCVR or

VL) and a |ight Mnmnmmasbant region. The TTght pg@ ROCROStA8N T¢gion is
conprised of o 'ﬁIKﬁT@dI =Sk The \/H- can _he further

subdi vi ded i ntp regrons gp hypervarl ability, terﬁ%EEf2 (,I('Prrﬁpen‘ér??t arity

det er mi ni ng regKWiFsIF(E@BR)/PGHl nterspersed w th reg(sm IDNRO: %@) mor e
conserved, ter%ﬁ'@l@w fegtons—(FR—>5—Fach—WHand—d-— onposed of
three CDRs and[four , ar?anqed from am no- terfﬁ%g 86Ca5?iaoxy term nus

in the foll ow
"anti gen- bi ndi
as used her ein|

NGF GHAEMQFERSS CDR1, FR2, CDR2, FR

RI@REGeF amm antibody—(or—sitn
refers to one. _or nore fragnents

B(SEQCIIR3NOFRER) The

(% Qan anél boo?v t hat

term
tion"),

retain the 10| B3S9%EGYFLACERecifically bind to an(ER iT§eNO(e34)., hIL-18).
It has been shmml gen-bi ndimgfuncty GHEIQ"ID"‘\TO“'B )uuu/ can be
performed by f full-length antibody bi hdi ng
fragments enco AR the term "antigen- piSER A& PortioOn" bf an

a nonoval en
E(ab’ \ 2 f

T oo

anti body inclu
the VL, VH CL
fragment conprij

t(SEanglﬂSEN© TPNSTBting of
a~Yalas=Val a-bivaleht 15

a(%iosapf }\]geusbar'l dg, at the

tdm0 YH aod KSH1 DITB.i ns;

SRR RS e arm of
Iﬁayure({;s

19 344- 546
o(%:lQedD Zi@rrp@lérren arity

the g waqdeppi ns of 20 the

I(HK)LI&KEEDEI. rag rrent
T

N KE{DE Eagtfraqmsnts Ilnked by
hi nge region; %DEDQDRéIMBTVQagrrent con5| sting of

(iv) a Fv fragk/ BT rg—of fre—vH
an anti body, (]?,R g OFED

the—vi—and—vH
ragnment (Ward et
), which consi

2
TS5 Tt

U

al .. (
 ECIGHE S&W’HIMQVLFQHGGWRRJ;FE@MTDS

determning re '&deQ?R):IFf%ﬁﬂ%@RQMA@fMEE

Fv fragnent, VL _and VH are code by separatle genes, they can|be
usi ng | FEASOBNEERE FREIPERY IKBTKSDIAFFORSt | PUTORREr t hat enpbl es
FEHDNKMORgE €5 YRE et @CAK ek Pk ki ifdilcae e¥limngb1¥H r egi ons

ggg Ergé | es (known as single chain Fv (scFy); see
e.g., Bird et @ 54 ce 242:423-426; and Huston et al. |[1988)

Proc. Natl. Acad. Sc!. USA 85 5870- 5883). Such single chain 25 anti bodies

or t1on” of an ant THoRy L BPERBAHE G 1 PRECRer TR SPROINS BLch as

di abodi es ar e not part of the native IL-18 sequence, but was added as a conjugation site. Accordingly,

j oi ned,
themto be mad
pair to formn

within the native IL-18 amino acid sequence, the region corresponding to the selected

5 epitope comprises amino acid residues having the amino acid sequence
PLFEDMTDSDCRDNA (SEQ ID NO: 1).

A schematic model of the IL-18 peptide (SEQ ID NO: 1) complexed with the
IL~18 receptor is shown in Figure 2, with this peptide epitope indicated in dark gray.

Subsequent antigenicity calculations were performed on IL-18 peptide
10 sequences, with the result that this peptide scored particularly highly. This peptide was
synthesized and used as an epitope to generate antibodies in a rabbit host. Molecular |
modeling data obtained using the IL-18 peptide PLFEDMTDSDCRDNA (SEQ ID NO:

1) or YFGKLESKLSVIRN (SEQ ID NO: 31) as compared to a cognate receptor, i.e.,



al so enconpassed. Di abodies are bivalent, bispecific antibodies in whgcijl 2004
VH and VL domains are expressed on a single polypeptide chain, but using
a linker thglyigsds90 short to allow for pairing between the tw domains
on the same chain, thereby forcing the 30 domains to pairc L7
conpl enentary domai ns of another chain a?ﬂ creating two antigen - 6 JUL
2004 WO 01/58956 PCT/ USOL/ 04170 -17 binding sites (see e.g., Holliger, P.,
. Sci, USA 90; 6444- 6448; Poljak, R J., et

et al. (1993) Proc. Natl. Agad Ci_, i 48; F

al . (1994) st F%Fcﬁtﬁﬁew@?m’ﬂ-ipﬂ%i)m Figuyes 2 apd,3.topesiides gmindisationsayo what

anti gen- bi ndi Rgsid¥es 4 hévirahizi) BRbodIRY cBBpRA haPintact yth 9er | munoadhesi on
mol ecul es, forned by coval ent or noncoval ent” associ ation of the 5

anti body or anti bo&¥ aesaative meftiod for pertide epitape selestibre panhe atw@implished imthet | des.
Exanpl es of s 'erg}iégy j ! ecuse of the streptavidin
core region t%gér%g%(e a ?ggggﬁeqﬁdgﬁ Mkﬁqlgﬁ%gl(%y%ﬁs? 1l V\e/,pe]%‘.dﬁﬂ ‘?s“@t al .
(1995) Huneh Ammiuhesdiectiona foneldpproadiporedapin@beftiiby representifive of théertyst ei ne

residue, a marker. peptide and a C-ternnal ol yhistidine tag to make
bi val ent and Fog{lfl Eeﬂ%%#cgﬁang%eﬁ?e ng’t?freelgmfe&iag?rf’ n?ﬂtb,’ Ceglajyepriones 31y g

(1994) Mol . | nepuesented Riheldadl-of fépBilles. Ah thiedREpohdolefile Madglifgaln and
ed from whol e ant| bodi es using

F(ab')2 fral ments,.canfybe, pre a{ I : A

convent i onal PEEHIitYideRNLY pjtapes 1§‘§ yda paioppoganty dhgidentified eritope(s), sequence
tively, . . | . Y . :

respectively, caf thwhed @e&fbtdoﬁé?ﬁb@‘aspa?l%f FEYfds (e.?nwehﬁégéfg?ée?tﬁcgg)tst%l%%%r q

portions and i munoadhesi on mol ecul es can be obt al
r econbi nant0 DrgRreserptivef ths identifiedeepitonetssd dMatbodsi for mardifanturing desired pptide

anti body”, as gu4zeitelSn®eRaribd ol dk; f | body that is
substanti al | yséh?ee eof g’teh%rgl g%?%%%lgg@a d(a}?/{hﬁl&ﬁ%fil%%?%ﬁﬁp%ti geni c
specificities (e.gOncethe binding paptide arrpeptiiesi(e. 2 lpatel speeilfppim deptidebyids hl L- 18

is substanti ak f of ..ant i bodi that . specifically. bind.antigens other
than hlL-1 8) .ble%nsefl’egtgﬁl’a érgm‘élﬁ‘}s?rs%lgérﬁ%?at%ﬁg?? i° f?iq V}ffoﬁ’ileﬁdé?tﬁ’inﬁt- ‘may,
however, have atimssndseadt dan bt yerfomal Wigh a @ftcied estthate SeteHtorgich thatldhepiie

nol ecul es om at her speci es. reover, an i solated antibody may be

subst ant i aH y ‘Fre? c%tﬁg’g%‘ﬁ‘iﬁ‘?g a@gfb"f_ylfﬁ’é]’e Wﬁqt@Fﬁ'am%ﬁﬂ?QﬁF OlRBHIESKIeENs Ay t her
an isol ated amt khpidyed SQcldthat, Sither 4 &Qirdd B plak BRI siPAPe AR Y an GABeRiGefaci MET i C
anti body wherein, . varl abl e regions, dorai ns, or isotypes

e. 9. CDR: -9 ‘@ 35 :
derived from &§Widateciinding molaee fonfurther sidis Siichf baid] and “rresd techaiguestiohunan
anti body. 25 AnaleAEIRbeR. prétsin UR&HcH I Menfif§ i cindidud ;i) eci&s such
as antibodi es, . g., .pplp;;cl (I)lr)a gce?ﬁﬁ’?éﬁ?%é@%ﬁ%%%&%e{m ﬁ@}egﬁgé %gi,/&
bi ndi ng f r agnmtseoringdinsise affénities areringeribéd inghesats One peaferrpd dechiiquerutidinesi bodi es
(e.g., scFy mnetics, as well as non-peptide based

nol ecul es, %hg,gfgg;disgﬁzﬁfﬁeﬁ%ﬁgéh%g% havi ng |igand bi nding activity.

Anti-IL-18 Antibodies

The invention provides antibodies, as well as antibody portions thereof, that bind
IL-18. Preferably, the antibodies, or portions thereof, are isolated antibodies.
25 Preferably, the antibodies, or portions thereof, are neutralizing antibodies.
The term "antibody", as used herein, is intended to refer to immunoglobulin
molecules comprised of four polypeptide chains, two heavy (H) chains and two light (L)
chains inter-connected by disulfide bonds. Each heavy chain is comprised of a heavy
chain variable region (abbreviated herein as HCVR or VH) and a heavy chain constant
30 region. The heavy chain constant region is comprised of three domains, CH1, CH2 and

CH3. Each light chain is comprised of a light chain variable region (abbreviated herein



A "neutralizing antibody", as used herein (or an "anti body that - UL 2004
neutralized hlL- 30 18 activity"), is intended to refer to an antib dy' '
whose bi ndi 05889? L-18 results in inhibition of the biological activity

of hlL-18. This I nhibition of the biological activity 6FP§TUSHENIOWO
01/58956 PCT/ US01/04170 -18 of hlL-18 ca? be assessed by neasuring one or
more indicators of hlL-18 biological ac ?\'/i ty. These indicators of hlL-18

. . S ors of Lo

o Er o o s YR GO R AR eR b ot roeitte. The gt cbtin poentreionpn.

resonance", asotipastdofos) dbmatgCE! Thé VHAA IRLESRs cat?bé)ﬂﬂﬁé?@agﬂ@deh%g al | ows
y de

for the analysis of real-tinme biospecific interactions tection of

al terations i e8Pl PrPersHaRAY Y ermed sempempnterity dgprmiring reeionsfGDRY, f or

exanpl e  usi NgnfeRBerRdARA BoiSKSh B, Mol U a, Sweden
and Pi scat avvayn' BeI<LJ) . Fo.rglf urtﬁ?re(n?g%rl pte?b%ﬁe%see%gvgfr??g%%’%@' et al.
(1993) Ann.?Bi Bgch VB dnd VIS carapeaét of threm€BRmandfoyr FRS, aatangeld ¥®Rilgmino-

o 125 11, and Tohare arion AR e Riuh o MECHRI R CoRoRRTo 7.

The term " Kof fCDRRFRAsed herein, is intended to refer to the off rate

constant for dissogciation of an.antibody fromthe antibody/antigen

conpl ex. The term %%nn a@tlﬁ%@”ﬂﬁg Rriion”jofan qu?ﬂi'e(ﬂr §8pPly S3rdipodso t he

di ssoci ati on qorvhdNis uéd hedeil) ¥étbds €3l ABLe Humﬁlsfain%gbdgsﬂuﬁh%&&ﬂﬁ&@- 15 In
0

one aspect F?tgﬁﬂj nvention pertains to an isolated anti y, or an antigen-
[

bi ndi ng po HHasesicallnbipd 19 3q3atigen (6 hIbPE). Jt hasleenrshpim 8t thormpr i si ng
am no acids Rl RN A : \/ EQ.1 D NO
33), or a portifon of any of E’ﬁglgghggy%rb%gs?e reede%yalﬁ%@/rh{%@%%%nggdy is a
neutralizi ng #ptboadndlxammbesef bindink fragménts eaporimestyt withinahdnamatantigeni body. | n

monocl onal ant TR IR ofRer IR ek o SrhRRA R Bon G leny Pyl o

ant i gen- bi ndi regnsisting pfithe VheVHOEL andCHIl dorhainsa (i) @ F(4b)p Gagrhenk) Wbivalehl - 18
conpri sing;amno_aci ds PLF . ( SEQ | 1),, wherein the

ant i body, (1)$ afrr?g’if’argﬁﬁ’%?‘iﬂsd?%%&"gaggﬁ%‘hﬂ%@&%ﬁ%“ﬁ?‘%@éﬁ%m%mn | L-
18 with a ko i) aFe flagnai assisahg &F.tde VI a@dcheamaiassgdp&mﬂgﬂﬁgtd%siaﬁ@f ace
25 pl asnon res?qg e, &r whi ¢ch 1 nhjbits human IL-18 activity with an 1C50
of 1 x 10' M oP*? and MH dompains of @ sipele @i obameantibndy, (bt dAnfregmeny@¥ard eindi ng
portion thereQf, (198 Ndhse M A4S 46 ), WIS d d¥thdi f

constant of 1 xi(lg@%s' ' or_less, 215 determ nefléld\{l)f¥ (\gﬁr ’ggcémp%léssogrﬁde
resonance, or AEplemaHaEy detauniping region §CHRY: i Rrirthgrmate; plthangh @5 6vaofonting of 0" ' M
or |ess. t ' j )]’ tigensbinding.partion
ther eof n’g%/ ??ésﬁéfta}ég’f%”’ viRgd it 5Bk 58 by HbafitE deH& fh?g' ad be?on?e(a, using

recombinant methods, by a synthetic linker that enables them to be made as a single

protein chain in which the VL and VH regions pair to form monovalent molecules
(known as single chain Fv (scFv); see e.g., Bird et al. (1988) Science 242:423-426; and
Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883) . Such single chain

25 antibodies are also intended to be encompassed within the term "antigen-binding
portion” of an antibody. Other forms of single chain antibodies, such as diabodies are
also encompassed. Diabodies are bivalent, bispecific antibodies in which VH and VL
domains are expressed on a single polypeptide chain, but using a linker that is too short
to allow for pairing between the two domains on the same chain, thereby forcing the

30 domains to pair with complementary domains of another chain and creating two antigen



30 fromhunan I1L-18 with a 1cO . rate constant of 1 x 10"3s' or |essg RS 2004
det erm ned by surface pl asnon resonance, or nay inhibit hurran | L-18
activity w gg:SO of 1 x 1 08Mor - 6 JUL 2004 WO Q1/5895

PCT/ USOL/ 04 0 less. Alternatively, the antibody, orPCEWSOl/“"O

anti gen-bi ndi ng portion thereof, may di s§90|ate fromhuman IL-18 with a
kof f rate constant of 1 x 10-4s' or less;’as determ ned by surface

o aeen ¢ eSen30Kg ks (B oo L oL o n ot e BBy '

por tion ther eaf44s;aljald RIS,.CELAL1994H ShiQRDUTBN 1143518 with a koff rate
const ant of 1 x 1 gﬂﬁ 8 | ess, as detefm ned by surface plasnon
r’

r esonance, AR ARiho gy ar antgenbindipgpprtian theregAmpOB0pagfofa x 10" 10M
or |less. Altq @ftfn}iﬁ,lnydh rt| n

t hereof, mm d?lgsc:cl at eﬂ1 &)Jrﬁglrrlfil(gl %Jd#%g%meg%y @&aﬁ:ﬂidr%ﬁcfo%ﬂ?g&g%%g ?1 ®of 1 x
10' bs' or és sanﬁ%@méﬂlél’oﬁdYMIW@Lnnﬁacmorepﬂaspmwmsespnpadnse Exanplfmf

0 Tt e ARG W AL Gl B U
I g vy Zmé‘“““l"féﬁgmy"‘?f’f‘f’?a?f‘%’ﬁ“‘ﬁ?fbé”“ﬁ%’“‘f’ o B i 1L 18
ant i bogy is ]géjlbf ‘ﬁ%’%’vgﬁbws‘ﬁ 2y EtPige resides: A arkenpspbAe andi Grieppinal

Ther ageut i ﬁ Otpm(hr 'stulﬂmé)fag é%ﬂﬂ;dﬁatggﬁ?dibgmmﬁlgzg? E\U}‘&tgﬁﬂécgﬁs ;E@;, ANERNOG al so
DY o ot L6 10 B Bl 1omd st b8 ToskS Rivsor saomonsacnis il k(e cal |
20 accept abl e fgmehi8can Bébr@ﬁh?edmhmﬁﬁllbo&%%sﬁg%ﬂmm géﬂuﬁ n%?.\gﬁ I tion

further conprises at |east one additiona erapeuti c age reating a
di sorder in we#pajnjor pgissin digestion, regpectivelin of whcﬂmmbodlamé/lambaﬂlbedxeand

anti body- porti ncor por at I nto

phar naceut i caIalg ng%glftlpﬁ%dr?g\{su%&g?eg%?ngﬁc " A St PAf meduS{_ng Stendard)i ect .
Typical ly, theeczﬁlbpiaaﬁrmwhmqms asdeqzmmdthemrn corrprl ses an anti body or

anti body pestion of, the | LQn__an armaceutically acceptabl e
carrier. A‘£§ used héPe}sﬁla{e g’lpﬂ%c%st}?‘? Fﬁ“@ isfptendsd igyeter t‘b%‘ratnf‘@dy thah8| udes
any and al | saclisentisly wbes.»wetmﬂ Atbotes MMnMﬂérbﬁgﬁugeﬁﬂfsb&ﬁﬁhﬁE (%, aand
antifungal agen onj ¢ ang %(by tlon del a gents, and the |ike

that are physie ﬁﬁt@jﬁnegqqyﬁhaéﬂ??ﬁlgf bands BT lis gubs piz éﬁeﬁﬁf:@ﬂqué@lthay

accept abl € Carspécticlly RSk HReRQIRP Ba@ LI ITR) AR fsoMaH Shiibod £44 phate
buf f er ed sallng dex};rosgﬂ% ycerol, emno Sgmd th ofmk%w V\g

conbi nat i ons tods BB+ 18 may, ;li*ﬂ‘f'i?"eé avesrosp-reaqtiviity toretheyentigens ishch as B.-itcl ude J
JUL 2004 30 molecules from other species. Moreover, an isolated antibody may be substantially free

of other cellular material and/or chemicals. Further, an isolated antibody, e. g, an
isolated human antibody, can be a chimeric antibody wherein, e.g., variable regions,
CDR domains, or isotypes derived from a different human source are grafted to the
parent human antibody.

25 A “compound” as used herein, refers to binding molecules such as antibodies,
e.g., polyclonal antibodies, monoclonal antibodies, binding fragments thereof (e.g., Fab
fragments), single chain antibodies (e.g., scFv), peptides or peptide mimétics, as well as
non-peptide based molecules, such as small molecules having ligand binding activity.

A "neutralizing antibody", as used herein (or an "antibody that neutralized hIL-

30 18 activity"), is intended to refer to an antibody whose binding to hIL-18 results in

inhibition of the biological activity of hIL-18. This inhibition of the biological activity



WO 01/58956 PCT/ US01/ 04170 -20 isotonic agents, for exanple, sugar,s,ﬁ
pol yal cohol s such as mannitol, sorbitol, or sodium chloride in thé JUL 2004

conposi ti onwoP(J]?@ggaceuti cally acceptable carriers my fb%k&grl a:o7rrpri se
ni nor amounts of auxiliary substances such as wetting o 118491 ng

agents, preservatives or buffers, whi ch_tgzg_hance the shelf life or
ef fecti veness of the antibody or 5 antibody portion. The anti bodi es and

ant i body- porti 3 t he invention can be incorporated into a .

phar maceut i cal°?g§“ rrg%?s%ntbf’ 8?§es§ff{]tfyafﬁ‘?a§urfn§r°n?)3r_rré?f9 Bﬁ&?‘to ibHi-§8 biglogisa].
Preferably, t hetivigntlhbedydi@torashilDosi yoRichl RikstyWah be ASesRIdBH JREEE Acte AN
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ina flint or anberhyiegh 'sufIRMIRmBE rddéinde | Wy ffer can be
L-hi stidine (1-50 mh, opti rralLﬂllym5-rfg ’ﬁm“\/‘fe"aa%ﬁ%ﬁ%geh”%ger%gﬁ{’%&u mal |y pH
6.0). Cthet Sherozsnen heffeilewsior the lanalysisndreabtime hiospetifiviteractivns bysodi um

succi nate, sodgj [ : ' e .o tassi u hposphat e.
Sodi um chl or i g!eeéég%o% oggﬁéﬁ%eoas ﬁlg)gﬁ%ig]f%%ﬁgagst“g%ncﬁﬁseﬁorPﬁk&sgf ?ﬁaim(? at a
concent r at i on using the3JAcorivsystept Pharinagia Bislensdd ABUppsdld, §uwieden adSPrQSAES, f Or M) .
Cryopr ot ect ant,s, can .be included for._a | yophili dosage f or rincipally
0- 10% sucr ose ]\@ip]faqr%ﬁegldﬁ‘.’@%ﬂ‘s@%e.m@%ﬁ”§{ﬁlté§?%é‘48’?- f%’égliﬁﬁﬁ'?éi i ncl ude
trehal ose and JbESsmBR ot MLU{18 T) Bic@RAYfes A 16202627; TsHnskdR.B | 811, f1doyRP L | zed
dosage for tl"to‘f” nc:ﬁo_ I I% 1-10% mannitol (opti nal Il%/f.92-40/-%2.§ Stabi I-1zers can
be used i n botHIH G S313d; andyelpmsqn; Bedf @4dd eAnadrkigcheyr IRS6HANTy 1-50 M
L+ Vethi oni ne (opt i wa desty Bc P, sEhed iR TG endil s AR & Uit g&gant@. i ncl ude
0.05% po C80 opti

gl ycine, arginjine, can be included as 0-0. frysor at e- mal |y
0. 005- 0. 01%) . disgeriation afan angbady fiorethe antibpdsl/antigertnomplexe not limited to
pol ysorbate 20 and uf . e osiktions,of this invention
may be in a variet ;l;ﬁﬂe&? g?c;ﬁsgs es. gen?’-rll;}(}mﬁg%@o I?egerr %oe@%%ﬁoglfl&f”i c(?ﬂ?q%f‘? of
sen -sol i d and rsuicildr ahtibatyeanfiganristerastionh as |iquid solutions (e.g., 25

i nj ectabl e;and i nfysible solutions L. Spersi ans. or. suspensi gns, tabl ets,
pills, powljSer, | i %looélgﬁ%seaa 8"%&‘88%3?# R‘égmsecllﬁtﬁdfﬂi’@f’ r PR ¥B8H depends on
the intended roimingqbrtiondierddf,3lat Biniodm episheto BirAREUL I8CoRPRLEMLORidsTY PI Cal
preferred co L re i e farmof injectable or infusible
sol uti ons, szg)ﬁ‘%gb 3@%& DN&@%*WB_&S‘FM NRQYIEPREFEQ FANS: 3B
| muni zat i on - @f a PetBMSE A bithede RBikopdd) tHrbeEbi9 Sthe AiBody/ 18 h BodaiAP ALy, 30
adm nistration is parenteral (e.g., intravenous, subcutaneous;
i ntraperi t onedreferablpttheantibedy ing humanantibady o revariews esbpdiients the antihedydme i body
I's adm ni syer ?&ominialﬂtaﬁ@%ﬁyQi"émbnocﬁ)ne}llﬂ'ftﬂ?oggll WO 01/58956 PCT/ US01/ 04170
In other embodiments, the isolated antibody, or antigen-binding portion thereof,
binds to an epitope of human IL-18 comprising amino acids PLFEDMTDSDCRDNA

(SEQ ID NO: 1), wherein the antibody, or antigen-binding portion thereof, dissociates

from human IL-18 with a kg rate constant of 0.1s™ or less, as determined by surface
25  plasmon resonance, or which inhibits human IL-18 activity with an IC,, of 1 x 10M or
less. Alternatively, the antibody, or an antigen-binding portion thereof, may dissociate
from human IL-18 with a k¢ rate constant of 1 x 105 or less, as determined by surface
plasmon resonance, or may inhibit human IL-18 activity with an IC, of 1 x 10"M or
less. Alternatively, the antibody, or an antigen-binding portion thereof, may dissociate
30 from human IL-18 with a kg rate constant of 1 x 10%s™ or less, as determined by surface

plasmon resonance, or may inhibit human IL-18 activity with an ICypof 1 x 10*M or



-21 infusion or injection. In another preferred enbodi ment, the antiltgodyl 2004
is adm nistered by intranuscular or subcutaneous injection. Therapeutic,
conposi ti ong,d oé,gbg@l |y must bej sterile and stable under the conditions of
manuf act ure"an orage. The conposition can be fornul attédUa¥ 4o ut i on,

5 m croenmul sion, dispersion, |iposone, or other ordered structure sui tabl e
to high drug concentration. Steri le i nj'é%t abl e sol utions can be prepared
by incorporating the active ound (i.e., antibody or antibody portion)

in the requir deFSaftierAstively, @Pn 369? nanggenshindieg portign thereofemay dissociate

conbi nati on Offdnpﬂmng%%v&% 1 [ by
filtered steri TI zat i on. Geﬁer arl %ﬂga%ﬁ&s’lﬁcolri?a?@géé JS%gtenﬁdg énd b%'%rqace

i ncor por ating Pﬂﬂﬁ@omtqsbnﬂecelammvp‘mhmumnmlb-ld asm‘emmm andﬁ;oofbxﬂh%w otcont ai ns
a basic dispengio h e UI .her edi ents .fram those
enuner at ed abo%'g ‘Q']tgﬁ?' g]t@gggno gygf)erl genl'% Ifoirti AeRfcrnpcdisspgpte he

pr epar at i on5 offrost lsmiandLi18 jv&thtaady rete Sodsthint 61 1(I5§Tbornés€fa€ HéterchinBa by @eEace f
preparation arﬁ—: vacuum dr l-glggla ray-drying that yields a ovvder of
the active in aéﬁ'f”éfﬁgorﬁf‘??s %’ %Tlsdﬁ%‘flﬁyéﬂﬂ‘i é?&@fbﬁtl

previously st asskl Bhérhdtivelyetle aibbdy, eﬂaﬂéﬁageemndﬂ%n% tHéer?%ayf dléébéiétfsy of a

sol ution can be numintained, for exarrpl e, by the use of a coating such
lecithin, by tHe bmandkr8Nid ads: ratseonstagtofilenl 0 ariless.es detormiried by Bafacas e of
dlsperS|on an t S if

i nj ectable co?r)éacs)@?rtl%égﬁls?li %S%tqga@’sigﬁlf)@%ﬁﬂﬂ%t}gu%ml I n%lnqgi"(r%gp%w Moor
conposi ti oh0 adesagent that del ays absorptl on, for exanpl e, nonostearate
salts and gelatin. 20 The anti bodi es and anti body-portions of the present
invention can be adm nistered by a variety of nethods known in the art,
al though for nfiyityt Metueationidf Idemifipd Aaidli-08 Antibddeespr ef erred rout e/ node of

adm nistration is bcu us I nj.ec n ntr v nQus i njection or

i nfusion. As will ?5‘%81& SRV Vf{“ﬂg @‘kﬁﬂ El?ns%fﬁna%’f%?@dﬂs‘a%@eénd/or
node of admi I’alsBitnﬁﬁk kcOdh WL 118lepitapey THEREAEEAMGN OO idehricd @6-ITR S £RBHd S | N

certain eng$d| nents, the 25 active, conpound may be prepared with &a carrier

that will ot R ERPrRYeinding s WHHH%ES&IW:%?“ a"F“é}Eﬁ d rel ease, such as a
controlled release formulation, including inplants, transdernal patches,
and m croencapsul at ed deI | very S st ems B| odegr adabl e, bioconpatible

pol ymers can R&Ci3RS IPPFIGORS & fori A : At e, poI yanhydr| des,

pol ygl ycol i c aci d, r4hoe aci d. Nhny
nmet hods for the pr g%é;@g%n?igﬁﬁls? 15}8%}{% nth.) §éu%$ a?rﬁgoqni%ﬁ! élon'%% 'ehitd or
gener al | y knowantitiody.tch estégesinding goition tHeeof of the Swentxoaagd aphafmﬁ:e\ﬂtidhll32004 WO

g%?gggfs ? / lg%ge%{a gé??}%eré r% onS UStbalgan%gt e%ha%%%eﬁlgcall composmo a?urther ug Delivery

comprises at least one additional therapeutic agent for treating a disorder in which IL-18

activity is detrimental.
The antibodies and antibody-portions of the invention can be incorporated into
pharmaceutical compositions suitable for administration to a subject. Typically, the
25 pharmaceutical composition comprises an antibody or antibody portion of the invention
and a pharmaceutically acceptable carrier. As used herein, "pharmaceutically acceptable
carrier" includes any and all solvents, dispersion media, coatings, antibacterial and
antifungal agents, isotonic and absorption delaying agents, and the like that are
physiologically compatible. Examples of pharmaceutically acceptable carriers include
30 one or more of wéter, saline, phosphate buffered saline, dextrose, glycerol, ethanol and

the like, as well as combinations thereof. In many cases, it will be preferable to include



Dekker, Inc., New York, 1978. In certain enbodiments, an antibody or

anti body portion of the invention may be orally adm nistered, for = b JUL 2004
exanple, w AR 9is(pert diluent or an assimlable edible carrier. 5 The
conpound (and othat ingredients, if desired) may al so b&COHSNAEN in a
hard or soft shell gelatin capsule, conpressed into tablets, or

I ncorporated directly into the subject’ s%0diet. For oral t herapeutic

adm ni stration, .the conpounds may be incorporated with excipients and
used in the foPHPRYs 28eHESF F3mple; BBpratpslyalsphodesuch agnasnitol, sortiohessodapsul es,
elixirs, suspei@Bs th i | " Hyani ster. a
conpound of the 10 ?nviﬁ%l?gﬁ%arce?ﬁgl# %ge ea{rl?'%<e 3?151‘";83%%1 NI SL ?%I?I?ngﬁ, It
maybe necessar§npraneayts of pexiliassabeenses sich b westingo eadisifying bgentst he conpound

with, a materi : | L8 1] [ i Suppl.enent active
conpounds can g{:sse 0 ‘é&%@gﬁe&){r}]g&%%‘ﬂ] ?ﬁ%ecgge?sﬁilgl?ﬁ%@ﬁﬁggcpf’ﬁ%ﬁs&hﬁ%ﬁn@@fli' $n
enbodi nent sy amtibedyiposibp. or anti body portion of the invention 15 is
cofornmul ated with d/ qr. coadm ni.stered with one or nore additional

t her apeuti c agent sﬂﬁ%@lbgglss é‘f‘téh"dif'@?mf”?seﬁ{]tpﬁ’é“’ﬂ'{t@’&F@é?eéanFPOWFﬂddNO BL- 18

activity is defheinmesitivhl.colmpésitioRsaialeor parentoitl bdhinlstrdfdna iy, gpf anti body
portion of the igvent i op may bhe cofonnul ated and/or coadm nistered with

one or nore adaft ‘_?dé'r?éF‘ntg’ﬁle'%ﬁ?fé_é”iH RePrepArofes ap inestableaplytionscoptaining 0.1-

anti bodi es t hatsoighél @kibedy. @b BdoBR sOluibd\ah bDbdithoS dr it £ AR 30

mol ecul es). Furthernore, one or nore antibodies the ‘invention may be
used in cdfbilrenhilized dasage fompingy flintor ambdr vishempuleeypiesfiled kengp eTitciboffagent s.

Such conbi nati herani es A usky., uti-li.ze .l ower d s of
Che. adni ni t er'ag o haRual Ao RN ARARAPRTOHRL S Birny FEQTFRUTBRAN o6 or
conpl i cat i ons Qtbgrouitabieduiffeistitrlide buteae ho limitedrdnaidher apiigge, sfiun BigaRpeUt i C
Uses Interleukin 18.plays a cri.tical le,in t t hol o associated with
a variety of Safllglélfggssp%%/tﬁ\(}f)ﬁ’ sﬁl&mipﬁ‘?ﬁ?h e'awlqnh‘itﬁ%%ﬁ?’b‘?e)}gé RmadtE theThese
di seases i ncl udeitjiftthesoiitionstta cohdEhfidn bPO-300 AN RbRhAllyAsH RIM Fr B liquid
osteoarthri%i S 4ugergl'>l chronic arthritis, Lyme 30 arthritis, psoriatic
arthritis, 7 edlopa8s &oray+ Hpoprotectants ean e inshidem fos g Arorlilizadydosagafasm upus
er yt henat 0sus, prigEigAlly 16% SRAHE (opHinGBf G5111084)C Oltlel bidtabil l
di sease. insuiin T @ JUL 2008 4B 01%895\8?30%}1 ﬁ%ﬁ?‘g}ﬁ%ﬁﬁ%ﬁfg%@ﬁ%t
di abet es mel | iegdoserRg lastoss. tBulkingagentarean belincidgd for gilvopbities] doprge farasi s,
dermatitis  SCIBERAR! 1TPoss Cafblitol WBHRAREY 18RS, SHhifERARTn B SRR EANRRIARE |
rejection, acute or chronic

lyophilized dosage forms, principally 1-50 mM L-Methionine (optimally 5-10 mM).

20  Other suitable bulking agents include glycine, arginine, can be included as 0-0.05%
© polysorbate-80 (optimally 0.005-0.01%). Additional surfactants include but are not
limited to polysorbate 20 and BRIJ surfactants.
The compositions of this invention may be in a variety of forms. These include,

for example, liquid, semi-solid and solid dosage forms, such as liquid solutions (eg.,

25 injectable and infusible solutions), dispersions or suspensions, tablets, pills, powders,
liposomes and suppositories. The preferred form depends on the inteﬁded mode of
administration and therapeutic application. Typical preferred compositions are in the
form of injectable or infusible solutions, such as compositions similar to those used for
passive immunization of humans with other antibodies. The preferred mode of

30 administration is parenteral (e.g., intravenous, subcutaneous, intraperitoneal,

intramuscular). In a preferred embodiment, the antibody is administered by intravenous
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vasculitis of the kidneys, chronic activ? hepatitis, uveitis, septlc
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di seases, par dlseas quired, i def|C|ency syndrone, acute
transverse rryg'ﬁfusmgor IeRYan 3‘9%‘}9 rpr&%ﬁ?de?l%% thegntikodyisedanistered by

Al zhei ner's. dhisaseylardt subls@tanddtid iffREtondi | i ary cirrhosis, 10 henolytic
anem a, malignanci %ﬁ heart failure, ocardi al infarction, Addison's

di sease, sporadi c JOFBRHE camnositipnsduncally awesibersterile and sinkle pttdey@b eorditions

defi ci ency tymrﬂahufage@ﬂamuﬂéto@ge SR A6 rR8BRitioft B4t He 6 RGNS s E&Rﬁ jatory

di stress syndr ome, alopecia, alopecia areata, ser onega rve art hopat hy,
art hr opat hy? m@@nulglom%@%@n, liposmieq o1 cht’aptdhlredptamhye swthlﬁietoaﬁghk&ug colitic
art hropat hy, iy h si ni a sal nonel l a 15
associ ated ar tecﬁ r%%g#ﬁh, stén%ﬁQQ%{%gér Si%huugggt%ann%e Bteﬁaé?ﬁﬁ'é???&ora ing the active

di sease/ art er icoppduddid. ,sapubcalvmpamlbady mtgm) inathd ﬁqtnml Amowt il MUpppsaase,

penphi gus vul aceus, .. penphi | i near | gA_di sease,
aut oi mmune hagﬁt‘)’ﬁs/cﬂ@ oglb“&h én%‘éfg‘?“? Bme‘% gﬁﬂ"ﬁ’taﬁ Eeyilefallgwed
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failure, fibr %){’ta?@ i %ﬁggﬂl{ s§¥a§/ drﬁqﬁ%’ t%eg&esnaﬁ%v;fi gijborfgjée i aﬁ%veaﬁfé%fni pligany) st o5
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associ at ed i ntaeteeilthm ,ib§tlthe ridigtestinGesr3ie, requived paia stz@lh&ﬁydaﬁd of disp S0 bt ed
ase, m c | upus eryt hemat osus associ ated | ung

interstitial di s
di sease, der nﬁ’ty g&%}}’égi’ %“Effﬁﬂt%}ﬁﬁg?&eﬂ %bsa’?%‘%?ét’léﬂahl‘ﬁ?ﬂﬁf‘ﬂ%@@&é‘@i bedprovghen’ s
di sease 30 assBgitdy el ?gh 1S sﬁaﬁmoﬁt&kyéeﬁt&hﬂaelﬁﬁ%%d&ﬂ fr 83 @fé‘ ated |ung

di sease, vasculitic difftuse di sease, haenosi derosi s assoti ated [ung
di sease, dr ug-W%ﬁ%aéﬂefquﬁéﬁds&eiaﬁlPal - 6 JUL 200 4 WD 01/58956

PCT/ US01/ 04470 - 24T} ingnsHieea ﬁ‘ltlb[)(%ﬂ% i3 13f IhleP fventiof) Ban %%ixin ast%ered

obliterans, chronic e05|noph| noni a, ocy Ircin ive |ung
di sease, post ibikeatdtyoEméthads keevit malte drtuaiglodglsfeammy theragteytic apphd’moﬂisl, the

aut oi mune he %?Jférfed §011té/ XIB&G (lf aallﬂ}n?stratlon l? sul?)glﬁar}eloﬁsl ll‘sl_] eétl%ln ai?l aVCI?OUS lanleCtC IIOI’I;nC;]i‘u ne or

infusion. As will be appreciated by the skilled artisan, the route and/or mode of

administration will vary depending upon the desired results. In certain embodiments, the
25 active compound may be prepared with a carrier that will protect the compound against
rapid release, such as a controlled release formulation, including implants, transdermal
patches, and microencapsulated delivery systems. Biodegradable, biocompatible
polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid,
collagen, polyorthoesters, and polylactic acid. Many methods for the preparation of such

30 formulations are patented or generally known to those skilled in the art. See, e.g.,
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rheumatic fever, rheumatoid spondylitis, Sti
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humans suff er Ietiglrsf EuBPRNSiche) syFups) RafisS@aIRike!: Mo Bdthihistekh 8dmpolABEF thassoci at ed
with infl a%ratl on, including, rheumatoid spondylitis, allergy, autoinmune

di abet es, YERIANCDY Rifesr fhew pargteralcadpinjgiration, ifaayde neqepseryite coat ther di seases,

allergy and  asipemd viBNb- dinﬁf?s*‘téé%e% G witle

schi zophreni a), gnd Th2’ Typea and Thl of %e r‘?’é |££1gtc§1ﬁéd asgtslts

Preferably, t Heachiyatiopodi es of the | nventl on or anti gen-binding port| ons

t hereof, are used t I n'.s..di sease,
Sﬁﬁbletn{e ﬁh' chg Chenge :!ls §£n %Jo bte n?cb%fal?ela

mul tiple sclerosis, i nsu tes nﬂutgtheand psori asi s.
An anti body, @pmamuom@cﬂyl cputain emlmdlméntst bleautlhmtbmramibo&jr patieedt thdinvention

adm ni ster her apeut i s useful in the
tr eat nent g b {og?nnq%l%g%gh cfmyer ?oﬁ%f' VYI O&Fg Q8r§§8d19%38‘%?r3@ 519
PCT/ US01/ 0417Qgen1’§ihaﬁmtel wsefdi Eﬁtr@ixn@ biortldty RIVVHENTL-1@raciifylid@hihdndl et

portions thereof (ian be %mlne or _in conbination to treat such

di seases. It §ﬁ?ﬂ?ﬁ%{aﬁ§mh ¥ (Oh atibpgeportign qf the dnestirmaythe | nvent i on or
anti gen bi ndi. mefoamlatb@aldtdmﬁﬁﬁmﬁ@fedQﬁh%&ﬂnﬁﬁ@mxtﬁﬁm'aﬂubogfam don with
an additional agent, e.g t her apeuti c agent, sai d additional agent 5

bei ng sel ect ed@thsytatesis (%&r W’b’éﬂ@r‘bﬂ ind ofher ctakines o thatdind collsypfice. For
exanpl e, the i) ﬁ*ﬁxlthe%ﬁ@x@tong 3PmBR oS BARL Il EnBAGAY v@lidka fECOINI zed

as being useful to treat
combination with two or more of the foregoing therapeutic agents. Such combination

therapies may advantageously utilize lower dosages of the administered therapeutic
agents, thus avoiding possible toxicities or complications associated with the various
monotherapies.

25

Therapeutic Uses

Interleukin 18 plays a critical role in the pathology associated with a variety of
diseases involving immune and inflammatory elements. These diseases include, but are
not limited to, theumatoid arthritis, osteoarthritis, juvenile chronic arthritis, Lyme

30  arthritis, psoriatic arthritis, reactive arthritis, spondyloarthropathy, systemic lupus

erythematosus, Crohn's disease, ulcerative colitis, inflammatory bowel disease, insulin
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whi ch an ant | RAsits, PRikiaOk{ AR, RERLiIRP: difthsed HSKh DR BB P aRnbE, COTDI ned
include the foll ow ng: cytokine _sugpr essive 25 anti-inflanmatory drug(s)
(CSAI Ds); &ht ibswalyts anegiid malignaneien beartfaibire, orvaeardinlinfarstion yiddisoriedisease, gr owt h

factors, for .l - - 2 cd. 1L-8, =12
L-15 iL-16, %gﬁ’f’l,ﬁ%@u&@?ﬁé@?’tyé’hga@rﬁ’é:’!gla%%‘%lértd(%é?‘%‘%"ySfpet":ﬂg"‘i‘?f\t}ténti on,
or antigen bisketirerge, pdult (acmie) respizatenyfdistresisytaizome) alopevizglalopdcta adsatal bodi es to

a0, Cone, - A BB, Ao iiees Airee paoliyic aoPHEY ldereaas
i ncl udi ng CD154litjaypBopathy,Gatiphthicrsyfiolitls, dhimiydiayVRr&idih 2@PRendelld USOL/ 04170

-26 Preferred conbj nations of therapeutic agents may interfere at
different poi RPECoRRd astlyap tﬂ?"ﬁﬂaﬁ’?é&%’ﬁ&’ys ety disepre{aapiaselencsis.cas cade;
preferred exanppislibi§) ddgmhie bulBhATRMNeShetphigh @l HidElel l;%lgp,:ye d or
human TNF ant i b(l))di.es_ﬂ,g?,[)ZE?, (PCT Publ i caetsli; orll)hl%o._ V%ng_%eg%}f%l , ’

(Reni cade), copmpygoiddingardgh disease, gamingpung heemalytivnmasmia.Goombspositivei vat i ves,
thereof, (p75TNERIAR dfah Shiired N TNFa
converting enzymahg'l'.ACIE) i’nh%1 liet %?rg;ééél m a%ﬁyvﬁgg%ﬁ%ﬁg% %-.Ira%rtﬂ;i'ragm %hgi g
(Interleuki n- lenespbaliéisiRoyr) FesaDjisease; eitori¢ mugosytanebusidRadidinss, piantqelllagerifsf ect i ve
for the Sasy hAASR clefdsg hefdlil ShpRHetOMRIRRLLOR ot iChLfied N o7 eukin 11.

Yet anot her

Immunodeficiency Disease Syndrome, Acquired Immunodeficiency Related Diseases,
Hepatitis C, common varied immunodeficiency (common variable
hypogammaglobulinaemia), dilated cardiomyopathy, female infertility, ovarian failure,
premature ovarian failure, fibrotic lung disease, cryptogenic fibrosing alveolitis, post-

25  inflammatory interstitial lung disease, interstitial pneumonitis, connective tissue disease
associated interstitial Iung disease, mixed connective tissue disease associated lung
disease, systemic sclerosis associated interstitial lung disease, rheumatoid arthritis
associated interstitial lung disease, systemic lupus erythematosus associated lung
disease, dermatomyositis/polymyositis associated lung disease, Sjgren's disease

30 associated lung disease, ankylosing spondylitis associated lung disease, vasculitic

diffuse lung disease, haemosiderosis associated lung disease, drug-induced interstitial



preferred conbi nation are ot her key-players of the, autoi mune response

whi ch may act 10 parallel to, dependent on or in concert with |IL-18 JUL 2004

function;: egraq) y preferred are IL- 12 antagonists including |L-12

anti bodi es or s’SfJS le IL- 12 receptors, or IL- 12 bi ndi IT&T’Uﬁ?Wg’éPns. I t

has been shown that |1L-12 and |IL-18 have ¥verl appi ng but distinct

functions and a conbination of ant agoni’% S to both may be nost effective.

Yet another preferred copbination are non-depleting anti-CD4 inhibitors.

Yet other pr efl%r?gr({ %?a%eowﬁﬁaﬁ& fﬂif?%s’ %’nfl'ﬁ‘@}“éBBht%fﬁ’?SaQB?ﬂl_%?@%Pl?lllfr@eum_oma, _

co- sti mul at or yymptidsyieyinB8ve(1B digehsepﬁosmoﬁsazte&)iﬁamg@ di'ééés?,g%o@g} I bodi es,

sol ubl e receptagthg,or ant agoni st i c Ile.aand.s. The antibodi'es o h

i nvention, or %) EHOIBIRHEE Repaits: tiipem guioiremnsthepatitiy (cldssieal Bgoimpombioned Wi t h

agents, such agpoiEhdpRtitlss e aufdi s QL LAk ne,
SpoiERepaiitls: fﬂe aufidffun 7 gécﬁrffsgé% I{iﬂ\/l%ﬂéﬂ%ﬁiﬁ%ﬁ@ﬁ% i ani ne.

mesal azi ne, ol sal azi ne chl oroqui ni ne oxychl oroquin

aur ot hi omal ait evpinpemediaihypeglyacuiagypd B inseiatdistape ivitk acanthodts Ci ne,

corticosteroi al . .and lacal i.njection), heta-2

adr enor ecept o?égar%%%f i;}{_pgb {}%g*rgﬁfsaﬁ%ﬁu{m”’e “B?Jfll§+ais‘?1 focgilqdﬁ@g’e"rr%n), xant hi nes
(t heophyl | i ne transplantyiby, |chionie immonodingieasatiated het 0gad Fhdsplalietiat, | f en,

i pratropiumand__oxitropium cl.osporin, FK506, rapanycin, cophenol at e
nofetil, |efl Gﬁ%ﬁﬂ‘@é"ﬁ“’ m&é‘?s&g Qanglfis. PSOFIpRItIY PR b RSOTiagit tyPe Rnhi bi t or s,
cox- 2 sel ect iig6pathibichédpadnse, bReithmund Redtr@bRAMXeRl Gie4s) G8¥; Merck & Co.,
Inc.)) cor%’ costeroqi ds.  such as predni sol one, .‘gihos hodi est er ase

i nhi bi tor s a&iﬂ%?’ﬁ@%ﬁi@?@?mﬁﬁﬁ’mﬁﬂ%@tlﬂ ey byme diseaserdiseqid hipus
inhibitors, adien&latists, AERMEHiAARR bW [ g j ; .anal I i ng by
proi nflammatory cyt gki nes suclﬁa)gs %ﬁ%ﬁmoﬁbF’fpgﬁ{%%éﬁm%ﬁkﬁ% | KK, p38
or MAP ki nase S¢lptepip (allgubtypes), simppfi@tic ophtteimiamylremayriypértensibn seoomlary TNFa
converting en A atBhL kit T cell signalli i.nhi pitors such
as kinase i nhiéﬁl t(c}év-sl;, netdgsP{%’BfFogta éﬁ%%esse&?dﬁ%?%i Pfg}og?ryénaﬁ@%t%’éﬁ WO 01/ 58956
PCT/ US01/ 0417 olyaifergis nbdusa laate rheymaticdtet, olppuinawid spom®ling StipHicdates ,

angi ot ensi p. conver.ti enzyme ,inhjbit . _sol ubl e cytokine receptors and
derivati veg5 t ﬁ%%f%igf S‘?%f’?js.” éibgfeﬂtﬂs@n %8S gIFEaﬁfe?a?% d’PRﬁﬁe/F"é%%‘ﬁt%‘Foém’&H’éF t he
derivatives pﬂﬁiﬁﬁﬂy@ﬁa&nﬁpﬂﬁc%bﬂhfc tRBEbEFRPANNR, Bfimid B0 8l fiPliddase, S| L- 1RI,
slL-1RI'I, sl L-?%RQ and antijnflammatory cyt oki nes@_’%&._g. IL-4, IL 5 10,
IL-11, |L-13 Z¥RFgeitism. spigpsauiolgmupiiyppthyiowniss (Heshimete's disease) ateophice or

| ef | unoni de aRgtoininERAISHREBoiRImMS HHELP | lodish ?@ﬁﬁ&

cycl ospori ne. Iglor_l;l i (rjn@gi‘n}gme;rgn%rl es .gﬁgféﬁg?%gg%f)?%ﬁ%%%%n or

i nfl amat ory BesrRlitisfnd xiidigo. fihe Ruman astibaslies and iaptihedy pertionsref the dubgntinprean on,  of
t he i nventdmn i { I i : udenpsi de;
epi der mal %or)mrf %srb g§¥%?ﬂﬁ%%§g?¢:egi§% g?%iaaéﬁﬁgéngldgsg%ggg%n?ﬁ%gﬁ%ﬁ‘? “asal azi ne;
ami nosal i cyl agssesiatéd wish odlptnogption, neluding zZhéumatyid spoadylitietallen,damirhBune

diabetes, autoimmune uveitis, acute liver disease, chronic liver diseases, allergy and

asthma, mental disorders (e.g., depression and schizophrenia), and Th2 Type and Th1
Type mediated diseases.
25 Preferably, the antibodies of the invention or antigen-binding portions thereof,
are used to treat rheumatoid arthritis, Crohn’s disease, multiple sclerosis, insulin
dependent diabetes, mellitus, and psoriasis.
An antibody, or antibody portion, of the invention also can be administered with -
one or more additional therapeutic agents useful in the treatment of autoimmune and

30 inflammatory diseases.



| i poxygenase inhibitors; nesal anine; ol sal azi ne; bal sal azi de; - 6 JuL 200
ant i oxi dant s t hronboxane inhibitors; IL-1 receptor antagonists;
anti-|IL-I ;399% onal antibodies; anti-I1L-6 nonoclonal antibodies;

gr owt h fact ors astase inhibitors; pyridinyl-imnmdazol ECTISHISAdS;

anti bodies to or antagoni sts of ot her hunan cyt oki nes or growth factors,
for 15 exanpl e, TNF LT, I1L-1, IL-2, IL=&-1L-7, IL-8, IL-12, IL-15,

| L-16, EMAP-II, CSF, FGF, and PDGF. Anti bOdI es of the invention, or
anti gen bi ndi ng porA‘t"PB‘?ﬁ”éesto the dnypntioncenqntigen binding pertiond théreefivud bwseds t o cel |
surface nol ecyj 0, CM™o0,
CD45, CD69, e o E@?@a@égﬁ% %‘%gé%sﬁ? ?Eﬁ‘g}‘lgggﬁ“"fe@‘ﬁ’gﬂf r%}-%gntl on, or
anti gen bi ndi rigtipndies pﬁihs lttvhmma@f antlgaybladmg)pdlmmherbofmadbe/usbdlal&gﬂﬂﬁxs, 20

such as net hot Q 506 a cin n | at e
mofetil, |ef RS kdon HBSQ% ﬁagc&xﬁﬁp?g‘erag%‘ﬁ%ﬁ%%ﬁa‘ @ B oi ds
such as preﬁnlbsmgseieqtedhyhh:sxbdﬁmdlaﬁsmeﬂbﬁisﬁmeﬂdudlpuip@fes,Foﬁéiﬁﬂ@ﬁl the agoni sts,

antithronbotic nt inhibitors, adrenergic agents, agents
whi ch interfef Sg‘aj’ﬁa m%FF TaReNtiG Aganh prf-eoRRized gs beingruseiiliadreatitisn as TNFa

or IL-1 (e.qg. dised¥or Ninﬁltmh Bking RebtedVy tMABiKdd) 38 fhe bfé?én@in%@rftﬁ)l ke | L-1(3

converting enzyme inhibitors, TNFa converting enzyme inhibitors, T-cell
si gnal |i ng i niéfgifiensi ageatalye cas by apgen WWIBPW@GHQ%tahmr@ptemdﬂpnase

i nhi bitors, Qlﬁgr;p%t?ﬁ’é% BStiorPZAL i Qﬁft WARn e é?ﬁﬁ&%?ctog’ c[f‘tlrﬁ:ec% 88% L,otensin

converting enzyme in hibitors, solt Cytokine receptors an T vatives
thereof (el@. sol uBiskouidHuther by REdersiadd tlnaethepomblsatxoa$ whithkRhre tebd indlRled,

slL-6R) and a oki L-.4 30, LL-10 ,

| L-13 and TGF li.hﬁr{k}d %%%%X%OIBE%%?&%BQMdggi?tﬁrlf]f%“rp%%' Hieef erred
exanpl es of thgequ_eufo'rth belgentedllishutiverfor purseliané A enterdledMy tehinaRd . anei body
ant agoni st o, BPORIR PRI 2t PR AP UBRL e tpsMbotetst IBFFEAL | on No.
WO 97/29131) ,m\@ﬂc&n(daeaﬂead@ie,ad&m&aw ntstwa&fr&n%nfs{slb%tv.&mép75TNFRI 9G 5
(Enbrel " ﬁngNFRI gG (Lener cept) i nhi bitors and PDE4 inhibitors.

Ant i bodi es f °° atiqn ram lsyinelyde mere ithsl angyddiiopr] agrst.wige w0 ertlieeof . can be
conbi ned wi t h ,g@fiddat B2h85BhASm SR @Qf asone.
Ant i bodi es of at he me%nt |lon or bg%?%%ﬁ b.ﬁﬂ“?ﬁ%@?ﬁ%ﬁ%‘@?%@gp ) #tr{ly al so
be conbi ned wintendsgémetionsuch as sul fasal azi ne, 5- aminosalicylic acid and
ol sal azi ne, and ag r n. of , 10
proi nf | amrat ory cy?%te?rﬁﬁg&gﬁu%aﬁmm& %0% St délq‘ét%{lwma oﬁ_&)rfg(%aso rhﬁ%ﬂl ng
enzynme i nhi bite m&sm WwhieH meiudetkhugsﬂnkehbapro&h Oltlm prefesrad cantbmnommre gen

bi nd Lhs th T !
R T e e ST

reduced or even eliminated by tapering the steroid dose required when treating patients

in combination with the anti-IL-18 antibodies of this invention. Non-limiting examples
of therapeutic agents for rheumatoid arthritis with which an antibody, or antibody
portion, of the invention can be combined include the following: cytokine suppressive
25 anti-inflammatory drug(s) (CSAIDs); antibodies to or antagonists of other human
cytokines or growth factors, for example, TNF, LT, IL-1, IL-2, IL-6, IL-7, IL-8, IL-12,
IL-15, IL-16, EMAP-II, GM-CSF, FGF, and PDGF. Antibodies of the invention, or
antigen binding portions thereof, can be combined with antibodies to cell surface
molecules such as CD2, CD3, CD4, CD8, CD25, CD28, CD30, CD40, CD45, CD69,
30 CD80 (B7.1), CD86 (B7.2), CD90, or their ligands including CD154 (gp39 or CD40L).



6- mer capt opurines. Antibodies of the invention or antigen binding pgrtions
thereof, can be conbined with IL-11. 15 Non-limting exanples of A B.HH ),
therapeutic“&gﬁg 6for mul tiple sclerosis with which an antiboqy, or
anti body portion, of the invention can be conbi ned i ncl J§&"USHEHBI | owi ng:
corticosteroids; prednisolone; nethylpreggisolone; azat hi opri ne;

cycl ophosphami de; cycl osporine; nethotré&xate; 4-ani nopyridine;

tizanidine; interferan-n 1 ﬁ‘ Avonex; Biogen); interferon-13 Ib

(Betaseron; Chir on? §2Weg>?7’? ’@%ﬂ?&? AppuiicaEputy marsiaets b difbputmojnts in

Phar maceut i calthd sfiisinith@gnd sibeqent iHﬂ&ﬁﬁQ&&'cEsc%}’?@ﬁired %ﬁfé?ﬂlgfﬁﬂe TNFn
agoni st s of other hunman

i mrunogl obulin; clabribine, antibodies to or ant

cyt oki nes or JrB&Mmsty Lkerchimerics hymanigedorbhpman TNE antibpdies, D2E7, PCT2, | L- 6,
IL-7, 1L-8, | lpybReatibd-nd Swoldsr FM Retni 1 PngC-

Ant i bodi es of the ailnventi on, %?31 ntig ﬁkﬁﬁa%ﬁ)ngﬁgéﬁg%%ﬁhﬂ@ 09’}’75 can be
conbi ned wi ¥ h TR teesptdirs derivatives) thersafy pATANERI g6 ¢Bites ™) we p55aFRDEG CD3, CD4,

25 CD8, (CD25, 8 c45, CD69, Q, .CD86, CDOOQ or their

li gands. The (%f%%‘gaﬁﬁﬁ%c‘?q’f%‘ﬂ% fFrHme @%ﬁ%‘é@%ﬁ%"‘ﬂbﬂpbrt i ons

thereof, may ahigsioba(nteQuRINIEhnWrtity e%ﬂﬁﬁéiﬁhibﬁé%&hmmr‘%hﬁée{ tfx%?fe&iv
coph , fl unom

cycl osporine, FK506, rapamycin, nycophenolate nofetil e,

NSAI Ds, for eXSiipsemeireason JPther prefesredicombinations tsludelterlaukinit bdYitandthere,
phosphodi est era$grdiRbinbi j nj i thrompbotic 30
agents, co Ig?rfegnt inhPfg%%lfa? &gﬁ? %pnéé%ﬁcﬁg%g&ﬁ@@mg%g%s[pgnsm °ﬁ”’i‘§¥ta8trfere
with signal®i mgrallelgo, Jiependey® an Win 0dricES 986 PG fuloSh/ 4dTAly-p2derbed are IL-

proi nf | amat or i NEa or LL-1_(g. 0. | RAK _N_K, J KK p38
or MAP ki nas elii n %O%Ik%![tsgrﬁé?cﬁff%c @'%nggérﬁeéro t foﬁ‘g’lee z%g“"?{%ﬁ’ Bﬁl{«gt%b,m
i nhi bi tors, Tpowihs. Ithaybedn shovgn that TLHDtad H-5806R0e SerlsppasBut didthd indfichs
nmet al | oproteinase inhibitors sul f asal azi ne, azathi opri ne,
6- mer capt opur i Ne& ORISR 8%@t%°?§ﬁf?31°§1 Y Reeshtfestiyen fepanoghesprefegrdibl e
cytoki né r ecepbmlbigatRRAraiRhideplblingtil0TRrifabitde Pt ofie} M@ﬂeﬁe&%ﬁlbﬂfatiﬁ%5 TNF
receptors, 15,sl ll'rtcﬁ'gle sIL-1RI |, sl I,-6R2 and antiinflanunatory cytoki nes

- PES

(e.g. IL-4 antpgonists of the corsfimulptorspagiiay CRS0ERARIT&DSSHBT.Rer apeut i ¢
agents for nulifdutd aaEbdAedSofubleReddhtbl Ry kliGonRd g4y Or antigen binding
portion thereof can;g be ,co_r_ﬁ)i rlec?'%o I nclrudggopnt e?#g%yon-(& for 10 exanple,
| FN(31a and | FN( 31Bhe aagpediasoé thedwientionpertantigsn dindinglportibns thkxedh, ey also HaNF
inhibitors, ap L4 | t QA4 Luld dg: 0..The pharnaceuti cal
conposi ti ons ogm?iﬁed ‘?%\%gsﬁtls’osﬁmnay eitﬂr?lct:r?%l 2641 a%é‘g%gﬁtsﬁggﬁsﬁvmef fective
anount” or a ‘ssaigingl eletizire|chipraghinhinefhirdrexyehiotoqtihe, pendiliungifid, blotiondilate

?2; ;Pgd%/o %{gr ;ihn%%%%gul&ha%d'opa )?taa ?orﬁiiné?‘ coc. Q:ﬁlre,a o?t%%lstgr%ldls ¥or§l]: Inﬁzﬁéd a\{m?l I&glount

injection), beta-2 adrenoreceptor agonists (salbutamol, terbutaline, salmeteral), xanthines
(theophylline, aminophylline), cromoglycate, nedocromil, ketotifen, ipratropium and
oxitropium, cyclosporin, FK506, rapamycin, mycophenolate mofetil, leflunomide,
NSAIDs, for example, ibuprofen, cox-2 inhibitors, cox- 2 selective inhibitors (e.g.,

25  rofecoxib (VIOXX™; Merck & Co., Inc:)) corticosteroids such as prednisolone,
phosphodiesterase inhibitors, adensosine agonists, antithrombotic agents, complement
inhibitors, adrenergic agents, agents which interfere with signalling by proinflammatory
cytokines such as TNFa or IL-1 (e.g. IRAK, NIK, IKK , p38 or MAP kinase inhibitors),
IL-1P converting enzyme inhibitors, TNFa converting enzyme (TACE) inhibitors, T-

30 cell signalling inhibitors such as kinase inhibitors, metalloproteinase inhibitors,



15 effective, at dosages and for periods of tine necessary, to achi ViUE.hﬁm"
desired therapeutic result. A therapeutically effective anount of®

anti body or yanflbady portion may vary according to factors such as the

di sease state, lag§9 sex, and wei ght of the individual, &fd’USP¥EYbility of
the anti body or anti body portion to elicijf, a desired response in the

i ndi vidual. A therapeuti cal ly effective 5 punt is also one in which any

toxic or 20 d‘_‘?]frsafrent al fect of the antibody or antibody portion are
out wei ghed by The g4 Pﬁ“?f’a TRPTOBRIARINGS, J1EIQIfrsiqogverting enzyme

"prophyl act i cajlnhijmt@rfs fsemble\cytoaﬁehbaéptors 5B RFiSatives tﬁ&eoﬁé’@%fubﬁg eﬂgge at
dosages and-fq er| ods i%tl ne necessarPéII t o-achi eve Sir

prophyl acti c r Fef’eptelf§ﬁ‘i1 £ fisrivatives p & TR gfp Bnbeet t'iand psIFREGIsed i n
subj ect's pri or efr RpORIL- A, QEH'R'HGEIL%R?% biinflaB6R (_jt(}](?ne? °£ﬂ¥ 3,?' cally

effective anount w | ess than the 25 er apeu
amount . Doségel®; Hgil hﬂhéSMTGEB)a@refQTeddom‘mnﬂroﬁyhﬂhdé inethswéxaﬂarufn desired

response (e.g. eut c_or | act,ic response). For exanple, a
si ngl e bol us u%’g“ £ ﬁf e ?I"e?fs ‘5‘2‘ ugpatojfl grthydiy carss Eclomrgtinge
adm ni stered over WNomdingifing éi@mﬁléwftﬁaypebﬁc t@ﬂﬁﬁﬁﬂaﬁ%‘tdr%’b&v@eggﬁ e 0T

Ic Sl ua i on.

i ncreased as indicated by the eX|genC|es of  the therapeu
It is especial V¥ lé?ﬂ YHiRedys of st Wr?ﬂﬁlaﬂ,@fﬂ?frl@fw@mwan@enq;ﬁsquumhslm n

dosage - 6 JULhZRA6wME gﬁdeﬁ@s@&e’eﬂp bbbl o2, coi?tgo ?itds E:?gl@p&% ease of

administration and uniformty of dosage. sage un| uséd herein
refers to dHysslulif@ﬁala?mﬁlagumcétdwlat?s,tﬁsmgmpttcmdnm azattii¢painy; mamaigenld; or t he

manmal i an  subj e ni t ini . redeter nm ned
quantity of aCth% \%%g%g%s?rﬁrgﬁnﬁ kst %ﬁﬂ"’?‘ EX e (l)nep]?ag&&ﬂa% ’t%*gﬂ‘i‘@f) tgﬂ"nltbr‘?éarn&peuti c
ef fect in assdehiditdrgnLvirtdeplohentagdfistsy R6-15- 1 henb@6 R britbodies aft-I165 - The
specification for th dos% ge unit forns of the invention are dictated by

and directly dBYRORQRHANRodIES)erowh faciars, elastess anbifitoss pyidindimiflazolve act i ve
conmpound and  tdagpB@ids; &uibaalesttb%f ARRhS op&hammmﬁ&&ﬁeg of Lb&htead s 05

achi eved, and (b) the limtations Inherent in the art conmpoundi ng such
an active dénpsanaes B Lell-t.1ba %ﬁtILdfﬂs%lﬁblﬂamrItSth -6, ENH\W]I,(EMI-S 10 An

exenpl ary, norcdg Fiki &QﬁDﬁTQOAHIt%écP@s Jrgn ﬁﬁ'&n‘S %en%l cﬁr%p%ﬁ?v] 738 ' ' y

effective anount of an antib antlb Yy por
0. 1-20 ng/ kg, cambe @nmlmde’v@lﬁnybdﬂaew) oul)/shodpce htolacu;les aclhas €D, €03t OBE dosage

val ues may var t ri he, condi

al l eviated. | télDé/\’1 os’o(g]s )ré?%g’rﬁgﬂ)dgﬁgg ddﬁoéét ﬁé?é prgpet ]Fﬁ?“éspgtnrhf {E’P‘g‘FS

subj ect, specidfitle ioleadgs of agiperEyisditd youichs BRreds) inay hRE bOY@kbiddd MBthag&ey, di ng
to 15 the ipdividual need and.the f essi onal, judgnment of the person
admi ni st er Phg Yt asémniﬂ‘aé?’ﬁlﬁd?sﬂ%mggﬁﬁ)ﬁ W?‘&Y‘i”bﬁ’y(ﬁf’ﬂ{eﬂ@a“ém?f?@bl tions, and

that dosage rgemsmeR} NSAIDsfor example, ibuprofen, corticosteroids such as prednisolone,

phosphodiesterase inhibitors, adenosine agonists, antithrombotic agents, complement
inhibitors, adrenergic agents, agents which interfere with signalling by proinflammatory
cytokines such as TNFa or IL-1 (e.g. IRAK, NIK, IKK, p38 or MAP kinase inhibitors),
25 IL-1P converting enzyme inhibitors, TNFo converting enzyme inhibitors, T-cell
signalling inhibitors such as kinase inhibitors, metalloproteinase inhibitors,
sulfasalazine, azathioprine, 6-mercaptopurines, angiotensin converting enzyme
inhibitors, soluble cytokine receptors and derivatives thereof (e.g. soluble p55 or p75
TNF receptors, sIL-1RI, sIL-1RI], sIL-6R) and antiinflammatory cytokines (e.g. IL-4,
30 IL-10,IL-11,IL-13 and TGFB).



herein are exenplary only and are not intended to limt the sc_ope _c_)
practice of the clainmed conposition. 20 Methods of Mking Anti - ?8‘"”- 2004
Ant i bodi es {hey L-1L-18 anti bodies of the invention ar usi ng any

one of a vari etlggbtglt5 techni ques known in the art for pr é’%&&g?f‘g"“yﬂu bodi es
and using antigens conprising the |1L-18 Eeptlde epi tope described in
subsection |, i.e., an epitope of human I2 conpri S|hng amf nohaC| ds
PLFEDMTDSDCRDNA (S ner e nethods of the

i nvention for maki ng%rﬁeda?ﬁﬂl%%sdﬁfﬁleﬁ@f’u |aﬁ?5’§sa€°’hgwg% s disqage mahishgn 18 (1 L-

18) invol ve: exfibaiyvgafuntixed bibdigy pdrERfdah 8k ESnBitedafkldhdIBlovih ing an

epi tope of human I L-18 conpri S|gp am no aci ds PLFEDMID SDCRDI\MTISEQ | D NO
1), or porti FRABPRIFTESer ee%me}e an |antipgdies P27 (BET Publisgtion Mo. WD 2004 WO
01158956 PCT/ US0ibh 91182 a@eku@aakwytcuwﬁrﬁ@ﬁigioﬁgmcgogysﬁ@ﬁ% oire an

anti body that bin the of hunan 8 conpiising am no acids

PL FEDMTDSDCRDNE @é& F gG Gﬁnermt)l mblhltcnrhemiaEfDEé( ihibyitors. SEfibof@ledNs? 3 or

33). In one e er I S n.vivo re toire
i n) an ani mal "EEQ ﬁ?ﬁﬂ% ng%td&? r%%llosn gs efeﬂguﬁ “ﬁ&“%{“ﬁ%W&hF%@SWp"e > t he
anti gen conpr ifef ﬂgmphebudeqmstdepﬁi dekarhetlivasnel M%diegmﬁﬂiesnva@th@r& m‘gf;&hds
PLFEDI\/ITDSDCRDl\ll)A EQ LD r .1). ln another e odi ment, the anti body
repertoire is éndﬁwgﬁﬁqnﬁgé%eogﬁ%amiﬁﬁ?e pquphyingdvith agents yeh sssubiesalagipipr i si ng
screeni ng the dniitsalicylivkdidartdtgsaRpihé, gﬁd‘agéﬁtgw}xloﬁhxﬂ&fetré"@ltﬁWnﬁféﬂ?or Rfiodypman

I L-18 corrprl sing am no aci ds. PLFEDMIDSDCRDNA ( SEQ | 1).

Preferabl y] rf&omﬂmra?tgrylcgto&mmuelhasdhtls foo expmIp ebHai&conlmmg)ctfzym@r o
eclL.r | ti bodi es
Lo the anti 32@2?@%1195%3%@5&% ety ARG ot SRR ok BBl < g

epi t ope of hurmm' allso-be @seclowipr T salksggnaIMgnniuhm&sjﬁorEkﬁW)B&:ﬁmNéebm?E@rh D SIO
1) can be adm tered .to mal..to elicit polycl onal antibodies an

specific 15 antiBog toé)émf’??agnﬂﬁ?#ée k@egﬁ’ﬁl E?Bé’rﬁ'g e%@“&%??ﬂ“@ﬁ W%é‘?‘éctl ng
fromthe poI ydde@nmblnecawithhgd] es those antibodies that bind to the epitope
(e.q. ssing Ql. Ion ntisera over a colunn that conprises a
peptlde co risi nghg%hﬁ'timé’tﬁx@f?p m&rm}y@lqsﬁm@wﬂm@f BRL- 18) .

The antigen Ui“aﬁﬂb&d? &'ah@d&dyb&ﬁon BP{}%ﬁlvﬁﬁﬁsh A &%irﬁ&nﬁﬁﬁeﬁi fdlB to(i.
e., full-length) hlL-18 or can f)ortlon of hlL I nclFudes the

epi tope of i ntcéft@gitem’éssgj’rednﬁo@%mﬁ@b’ dp’é‘pi@ﬁﬁﬂezadmmm,wﬂgommhwmdam ds

cyclosporine; methotrexate; 4-aminopyridine; tizanidine; interferon-B1a (Avonex;

I~

Biogen); interferon-B1b (Betaseron; Chiron/Berlex); Copolymer 1 (Cop-1; Copaxone;

20  Teva Pharmaceutical Industries, Inc.); hyperbaric oxygen; intravenous immunoglobulin;
clabribine; antibodies to or antagonists of other human cytokines or growth factors, for

~ example, TNF, LT, IL-1, IL-2, IL-6, IL-7, IL-8, IL-12, IL-15, IL-16, EMAP-II, GM-
CSF, FGF, and PDGF. Antibodies of the invention, or antigen binding portions thereof,
can be combined with antibodies to cell surface molecules such as CD2, CD3, CD4,

25 (D8, CD25, CD28, CD30, CD40, CD45, CD69, CD80, CD86, CD90 or their ligands.
The antibodies of the invention, or antigen binding portions thereof, may also be
combined with agents, such as methotrexate, cyclosporine, FK506, rapamycin,
mycophenolate mofetil, leflunomide, NSAIDs, for example, ibuprofen, corticosteroids
such as prednisolone, phosphodiesterase inhibitors, adensosine agonists, antithrombotic

30  agents, complement inhibitors, adrenergic agents, agents which interfere with signalling



PLFEDMIDSDCRDNA (SEQ I D NO 1) of hlL-18. Furthernore, nonocl onal ,

anti bodies to the epitope can be made fromthe aforenentioned ani n’&l‘sﬁ JUL 2004
usi ng standgj, ri doma technol ogy and sel ection for Ig hybri domas
secreting an arlllts%%dy that specifically binds the epi tg’ 3’%3?1"%17{’er est,

e.g., by screening the hybridomas wth a235 pepti de conprising am no acids
PLFEDMIDSDCRDNA (SEQ I D NO 1) of hlL-18“"and selecting for antibodies

that bind specgifically to the peptide. In vitro nethods al so can be used
to make the arfiRsyBamPery cHekinopsuch s AT opflerl &.2 IRAKANIK.BKHypISidor ary i s

screened to Iq@ﬁi)l d haV| t he de red cificity.
Met hods for suc g:r%%%ﬁ?lﬁlg&ébﬁ‘y Shbi %n Wﬂ%‘&gﬂug OI%IOIE 0 wel |
knovvn i n the asignalangluﬂlﬂmbmdmchrmldn@sésinldﬁim tdaﬁﬂoprﬁtemftsféfinlﬁdiﬁfﬁm e, Ladner et
al . Pat en P\ o 5,2 3,409; Kang et ,al. PCT Publication No. WO

92/ 18619 Dowet &G, "f?é?bprme’ SIETCIRPATING BEIOSBEE COPEHNGTEIMO4170 - 32
Publ i cat i on5 Ndnhibi€rs) 3é1db12 dkokiy Iﬁéegforseﬁnd abrivafd @-E ﬂp&%kge(\gﬁ&dlwe )é\%
92/20791; Mar nd et al. PCT Publication . 15679 " Bre ing et
al . PCT Publi caY} %epiat silylgs]-d RiggL %eedfanémﬂmtom cytohTes @ublli-6at i on
No. WO 92/0104}2 CI%_ T%%BT PCT Publication No. WO 92/09690; Fuchs et
al. (1991) Bio ‘Ilec nol ogy 9.1370-1372; 5 Hay et al. (1992) Hum Anti bod
Hybri domas 3: 81- 85Prefiunsd extmpdds of (ht@5&}ic Sgensfeanul@fib scletddds id 3hidch the Caf fert y
et al., Natur 1990) 348:552-554; Giffiths et al. (1993) EMBQJ

12: 725- 734; HéW& W °éim“§F“ bipdingportionhereafican bexpmbEnd Bogeludy intetferomBefor al .

(1991) Natwyge 5./76- 0; Garrad et
al . (1991llldj B|eg%%plgﬁﬁ§$%dgq@ $°f%L?‘/‘ Q&f?‘ogg‘eeﬁggggﬁgtmg?‘m(f@ 1) Nuc Acid
Res 19:4133 10111111113)78;,amhdﬁBaﬁés&lsCBﬂOhgandéﬂIDGﬂWO PNAS 88: 7978- 7982 and PCT
Publ i cation No. 91/ 2913]t the cont en{:% ﬁg h of ﬁgl ch a

i ncor por at ed her ei hrbRPEFRGCE SR compqsiions & 9B TN CBGE & tp?rmeg’[agﬁllway be
from a subj ecteffectiva ﬁmﬂﬁd" aI"brobhyléoﬁcallnyfeéhvEQtfhbl!lﬂ?rbﬂ&fl aﬁﬁb‘o&}go&ﬂﬂﬂfd‘ys' ng the
epi tope of am no, am{jh? PLFE %MID NO 1). Alternatively, the
reconbi nant aPi988Y I‘IB'F%FW ﬁa?‘ef?@mft’tcﬁ)‘m ekfepfiye oy kifiss @ @R ampurg. | one who
has not bees ichatveZ@dostbdshnd for p&gdsm&éesﬁrﬂlﬂﬂgdﬂle@@&kg%& ﬂakﬂa{?&@l}y from

a human subj ect who has not been i muni zed L-18 odi es
of the i nvent itefltafdhesenenticaly|effaptiveramonny of ghetandbads eoartibedyrrortiontuidy ey

library with therepit EOMRSREA 1) of
human | L- 18 tao tﬁ%gﬁgéﬁg}é% glg%géa%%? bgdl es At recgé%ﬁ%&u@hﬁl\@
epi t ope. Met hdlepsabilisy oftbe umhddmmam@odnpctmsrcuo&hmt ndpsaettespohedi thon are wel |

o | Midiviat R (R0 dRRAS SR dmoldlTs A& G SN ) P 200 N0

20  detrimental effects of the antibody or antibody portion are outweighed by the

therapeutically beneficial effects. A "prophylactically effective amount™ refers to an
amount effective, at dosages and for periods of time necessary, to-achieve the desired
prophylactic result. Typically, since a prophylactic dose is used in subjects prior to or at
an earlier stage of disease, the prophylactically effective amount will be less than the
25 therapeutically effective amount.

Dosage regimens may be adjusted to provide the optimum desired response (e.g.,
a therapeutic or prophylactic response). For example, a single bolus may be
administered, several divided doses may be administered over time or the dose may be
proportionally reduced or increased as indicated by the exigencies of the therapeutic

30 situation. It is especially advantageous to formulate parenteral compositions in dosage



To sel ect antibodies of the invention having a particul ar binding atf§njifly 2004
for hlL- 18, the art-known nethod of surface plasnon resonance can be

used. To sek,@%l/ N Elti bodi es having a particular neutralizing activity for
hiL-18, standard nethods known 25 in the art for assessiBSd'®HE1Mhi bition

of hlL-18 activity may be used. In addition, nethods for inmunizing mce

t hat have been transgenically altered t 038ncode a human i nmunogl obul i n
repertoire thereby enabling the organismto express fully human

anti bodi es i n ¥ ?}th@EGE%Og%‘mnﬁﬁﬁ}ﬁ@g@d,un@mﬁWwémagm Ddsageamit fqrmes used. g. |

USP.NS 5 887i30%Bnbidh0q 20, - 04 WD Q1/ 58956
PCT/ USOL/ 04170 - 33 S8 npichP it pitfunedbs il doke kRl gt y to
bi nd to hi L- 18ubje¢ietosttieatad;leach8mitcontiinidg @ predeternpimdtquanisy oftabtivedinpo@ii t he

e cor um or i ARuRA% SEaREUR e itk R offea i BaCialorw BRing RasBah erzyrn. |
i nked 5 | nﬁuhrnhamabémtcalamiaysrhe EbckBib)tiondor thedHisoieanl RS Seife (RbdNon@fe 1 SSUE
i mmunohi st ochem i

try. e invention provides a nethod for detecting hlL-18
in a biol ogi cé‘f&%‘g%barnéﬁb%ﬁ%rdﬂqnﬂ?j‘t (9 Bepiqye chapsctsrissigs efthe aghivpl e wit h an
anti body, or cafibbud@GMd PR bhdtieilar tRradeli® drbY hQ £l ifsher the
anti body (or ant?_)b_ody p_OI’l[bi oln) arboa?]ﬁg torﬁl(@?%% %reﬁgﬁédgﬁ]ﬁ&gﬁa?%lgc@j(or
ant i body por t itBfimitatigns mherensjn He preef comppuntigig sich angetivesotspaindgordhd ~ sanpl e.

The anti body i@aﬂeh%gﬁggg{tﬂm&iwaﬁe# y labeled with a detectable
¥

substance to facilitate detection of the bound or unbound anti body.

Sui t abl e dé@ect abl én exemplarsmoedimiting ranfe foca theesutically oegrophytaosdatigt i C

groups, fluor ri . m_nescent terials and radjoactive
mat eri al s. Exge?r% es mgl?ﬁlgﬁl% a%’fﬂé&dgr?ﬁy %ggsf%oﬁ%’ao th"ﬂBYeé‘g‘?“a’ﬁPg%roﬁ%gﬂ&i dase,
al kal i ne phos phat psferably3l-taing/ky ok iista be noted thatadbage OhIGds SkB VAR Ehe tyhd
exanpl es of sui i.ncl ude

streptavi di n/ t?flé%t‘)'l r?tgﬁg%&?ﬁ%ﬁggﬁgﬁﬁyiﬁé&gﬁﬁgge Brtherpnderpiped thatderasg cent

material s i nclpagiuledablett] §pBEiA0QosagetbHRERSEONM be 4 HRHRTGRnR aicgsog&iQ%{?)Cyanat e,
r hodam ne, ?I chlorotriazinylamne fluorescein, dansyl chloride or
phycoer yt hi1 n:theipdigidushseed da¢ the professieaal judgmentef gheipaison aseinigtering drumi nol ;  and
exanpl es of suiytcahlifg ha diRRGlines ofBk Sbhadsit glaycgﬁa , 32P,

20 33P, or 3H. I%M_tel?gnati ve té Ialgel I ng Sleogritl oé@d,%g’ﬁ#ﬂfﬂ%js%‘an e assayed
i n biol ogi cal betein seexemplagy enbingndtarettiop imtanded tn Gisstsheyscops dripeictie of kel - 18
standards | abe|.gf &’@ohlgoﬁti&et ectabl e substance and an unl abel ed anti-hlL-
18 antibody. I'n this assay, the biological sanple,

20  Methods of Making Anti-IL-18 Antibodies

The anti-IL-18 antibodies of the invention are made using any one of a variety of
techniques known in the art for preparing antibodies and using antigens comprising the
IL-18 peptide epitope described in subsection I, i.e., an epitope of human IL~18
comprising amino acids PLFEDMTDSDCRDNA (SEQ ID NO: 1).

25 In general, the methods of the invention for making an antibody that binds
human interleukin-18 (IL-18) involve:
exposing an antibody repertoire to an antigen comprising an epitope of
human IL-18 comprising amino acids PLFEDMTDSDCRDNA (SEQ ID NO: 1), or
portion thereof (e.g., SEQ ID NO: 3 or 33); and



the | abel ed rhlL-18 standards and the anti-hlL- 18 anti body are corl‘oﬁ nﬁﬂ_ 2004
and the amount 25 of | abeled rhilL-18 standard bound to the unl abel ed

ant i body isvﬂp&l%ﬂ ned. The amount of hlL-18 in the bial og}i cal sanple is

i nversely proportronal to the amount of |abeled rhM.-1&TUEHE4E bound to
the anti-hlL- 18 anti body. The anti bodi eg and anti body portions of the
invention preferably are capable of ned }élizing hl L-18 activity both in

vitro and in vivo. Accordingly, such_antibodies and 30 antjbody portions
of the invention can besegf?@gg%QJ“F}}‘?HP‘E}?"HYFFIPE@E@aaéﬁﬁh?ﬂ!?,at@d@.ﬂ}eqpﬁoﬁ cel |

cul ture cont aigfhagatil-tsleoduprisia &Hﬁ%@cﬁmmﬁlﬁTﬁéDbﬁDﬂ”}ﬂ@E 'IBN@H}%? .
subjects having IL r- 6 JUL 2064 WO 01/ 58956 PCT/ USOL/ 04170 -34 18 with
whi ch an ant i Fogenghergalée. g REQID BR: 8p03R- reacts. In one enmbodi nent, the
invention provides @, & or al.nhbhig g o]~ Y risi;ng
contacting IL- 18 lswc')th ag%?{’%g{;}igg?&%ﬁ%%%ésya}%é?lt%%e#%%m%ﬁge?%@ ntion
such that | 8- @dgemathadcongrises iwimizingithe Brighewibihy anttghecdrpritig it

humanl L- 18. Faof..exanpl e n cel.l. culture [l r ed of
cont ai m ng_ i CPEERe LR gtk Erng rt e Etb Ao kR GRS R can
be added to the. Mdnbthecenibodinet, the ahibvidD rdpefidite-id SredsrhbiNdnt dntibbdyt N@arG Ul t Ur €.

I n anot her enbogi ment, the invention @lrﬁ?gl des,a nethod for jnhibiting IL-
18 activity i rf"dBeRacicoRtiyRg Sorging Bnliarag with te Antigan opmreising thomgitenst i vi t y
| s detri ment alof b I H@Hotiag Rh¥ algsPIragsHERDNANSEL b idh:h):- 18
activity in a subject suffering fromsuch 10 a disorder, whic t hod
conpri ses afnifiristebly; thelibrarytitehupasjaatipodsdibent i body or anti body portion of
the invention suchpidualy P ANV i0, : Select Ls 1ahibited.
Preferably, the | Ilj)1 18 ngrh%nﬁrrgﬁﬁ%&a@%énl&v@h%dg _ejhgocttner%@ Jgﬂgﬁ%ﬁgsubj ect.
Al t er nat i vel y,antibalies tdfhe entiger ane Wel kaowmimied are xjor sk antigemrvomprisity ani t h whi ch

an anti body of i t4: 00} CrOoSS- reacts j ject can
be a mammal int g%#gﬁ%a% “peehPIALE BER g%dﬁﬁ%@yﬁ&é@}\?%é TBJN%

admi ni strati OH)Oﬁandﬂﬂniﬁered tobf)l aﬁimgt ﬁseﬁi:iopblyb‘éon’ahadﬁbdr\]diébaﬁdEﬂegiﬂsgen?) . An
anti body of _.the . nvention.can be admini stered fo,a human subject for

t her apeut i 35 &?Pb‘gléeég?at %Bfl gﬁ\?@ﬁt‘fp" &?P%fqﬁﬁ SS#“E%@%"@%H?IY‘%‘?P% an be

admi ni ster ed tatiBodit fhode!FRBOi S RATBINARX e @FifpB &. &by passhid thé folycwakich t he

anti body cross-reacts for veterinary purposes or as an ani nmal nodel of
human di sease.2! VT heplimkthptromptises g pemide perpprising@mineceids may be usef ul

for eval uati nerpEeMISSHERDNAGSED I fREY) &fhlﬁ—?kjégﬁ]ghx?@egﬁseﬁgbﬁejlicit:a«ﬁr{]eent Hon

(e.g., testing of dosages and tine courses o trati
particul ar, ormelygionstentipedips anfbsrintass did,fuli-leggth) LIL4S oacanibeiatpyrtion oS Lalsi mal

uses NOD §§ 1 k .are t.r pl ant ed..w.th man peri pheral., bl ood
nononucl ea?& c@éﬁ%ﬁl me%,gb@@\%oél%tg%%tuer‘ 'V\?esg%t%l\é\%é‘f lfegﬁéjeecr? BPEE a0 pClds e asur ed
by human | gG tHUFEDMTIPSDCRDNA (SEQ ID NO: 1) of hIL-18. Furthermore, monoclonal

-antibodies to the epitope can be made from the aforementioned animals using standard

—

hybridoma technology and selection for those hybridomas secreting an antibody that
specifically binds the epitope of interest, e.g., by screening the hybridomas with a

25  peptide comprising amino acids PLFEDMTDSDCRDNA (SEQ ID NO: 1) of hIL-18
and selecting for antibodies that bind specifically to the peptide.

In vitro methods also can be used to make the antibodies of the invention,
wherein an antibody library is screened to identify an antibody baving the desired
binding specificity. Methods for such screening of recombinant antibody libraries are

30 well kﬁown in the art and include methods described in, for example, Ladner et al. U.S.
Patent No. 5,223,409; Kang et al. PCT Publication No. WO 92/18619; Dower et al. PCT



25 serum) the mce are injected with LPS (lipopol ysaccharide). Four § ojijfi 2004
hours | ater LPS-induced human interferon-gamma serumtiters are

det er m ned. icacy (potency) of anti-IL-18 antibaodies (e.qg., |L-18
neutral i zi nSVU;‘ﬁ{S?JB%di es) is determned by injecti.ng | g (i p)

one day prior to LPS chall enge foll owed % nmonitoring the test animals

for a reduction in interferon-ganmma serunffiters (a function of IL- 18 in

vivo 30 activigy). control ee, e.9.. Holnes et al.,

Hybr i dom, 19:%‘@%%@“%%1?@91’ @@_Eefzadﬁ%\/@‘bb&%w%‘_”ﬁé?ﬂ@@h/ 04170 -35
As used her ei nMaikh@d edPCBPEHlSRATd No. WO 99 5619; Hreid o 3£471 DO ubliSation. :
detrinental " i ntended to include di seases and o?her di sorJers in which

the presence o} 1WOPa/bles8; McCaliertyef ok BET BrblicatianNamW 82/81 43y Grerarchetsil. been

shown to be, opcTp s i J i bl i the
pat hophysi ol oggiC oé u?fﬁ%ﬂﬁ?iﬁ%@é?z/gérmg%ug%%? Fp}?gpeﬁgg@?%@ﬂ@gsﬂ? 8 1(2%5
t hey e

wor seni ng of k 6YN9&Y Hunpd vtihod iFvbtigomaa 3 $il 861 Bhese et al. (AD8} Scibrhce 18 activity

is detrinment 119781 6K1S N whiseh i plipb kit L= 18 activity is
expected to al 46'1?; égéflhgfcegf;f/’e te(t)\épfs’]\?%?@Bb@rgégsgzs'g{%h"ﬁ&st%@f@i% der.
Such d.it so;pler' sEMﬁ?DJnggewaemmb_ ins%ml. (llm?upgoegﬁ;ob%g_o?l}gésgg{@&gﬁﬁégﬁt_ ES o
concentration - gi ca

t he di sorder (@.B%l.)?vaé’ﬁeé%éééfgg; (%Fmteﬁ%l' &8%&4{4?‘ Pof-o180) Garrpd ef . serum 10
pl asma, synovi@pot) B/ Techmlsey 99373-%775 HbbREbdom M. €109 DALDRIIES 86 e, for

exanpl e, using anti-l1L-18 antibody as described above. Non=timting
exanpl es oﬁadi"slgacféii Batbase! af 4PIBLP W%é@&&@%% apdRChAublipasigh &f. BIO t he

invention i nC'9W|291§t'Q&onﬂﬂjeﬁt@ijéé.ﬁﬁomlﬁ&fﬁéﬁgoxj?&?th@ﬁerﬁffﬁ%%e e 3POVE

pertaining to pharnaceutical conpositions of e a 1 es of the
invention. 15 O herhe segembisant eftibofielibrany emayibe from o subjeet irappazeltitf ILorg, t he

foll owi ng exanpl - Whk&h : copst.rued g
EXEMPLI P CAT! O a‘?’?%m*g"‘@%% },ﬁ%&%}k@n% ?{5 c‘i’?‘?%’% OOFIPR) %°1?§3§“$§P&ﬁ%ﬁ?%
enpl oys, unl eSSEQUPRYWI 13.eARGnativellyciae exdombinan enibbdyiibrary @b bé G0 S nafve

hem stry, | ec.ul bi ol reconmbi nant DNA__technol ogy, PCR.technol ogy,
iC m(?nrjn n §| (r)éy ! es%@gftgilr % ’)?I,ng 3’?‘8 Xﬁs ngﬁfele?) 8%‘9“111@9 B Iﬁdg’) S,u‘r’]}é‘?f‘d‘q"“ﬁ’ﬁ? apPedssary gy

cell culture dibrapiromla HutahansicywhEkdd AbiHeaSimnMHiR8 with Guhd LR, t he skill of
fully in the literature. See, gﬁgb,cb(Sanbrook,
Q¢

the art and ar xpl ai hed .
Fritsch and Nﬁﬁ‘?@f’&gs °HI%1EFI IBYRHon arepRleied Y sesiminedhs reprintipan Bibraay or y

Press (1989); Jai¥hespi Pavem , :
ai gonfjcl eoti de Sé‘r;%ﬁgg?éswa&gm MHS@HQ EDEES)S%E%%MSP %ﬁaﬁ?@k‘“@‘?‘?ﬁm

MJ. Ga
Protocol s in N§dp Berebnsglest éﬁ@rﬁn@qujés tisereaesnize thisepitope. Methods for

20  conducting such screening and selection are well known in the art, such as described in

the references in the preceding paragraph.
To select antibodies of the invention having a particular binding affinity for hIL-
18, the art-known method of surface plasmon resonance can be used. To select
antibodies having a particular neutralizing activity for hIL-18, standard methods known
25  in the art for assessing the inhibition of hIL-18 activity may be used. In addition,
methods for immunizing mice that have been transgenically altered to encode a human
immunoglobulin repertoire thereby enabling the organism to express fully human
antibodies in response to an immunogen, are known in the art (sée, e.g,USPNs
5,877,397 and 6,150,584).
30



John Wley & Sons (1999) (Editor); Oxford Handbook of Nucleic Acid _
Structure, Neidle, Ed., Oxford Univ Press (1999); PCR Protocols: A i dgL 2004
to Met hods licat i ons, Innis et al., Academ c Press (1990); PCR
Essential T&ChAT éggée)s Essential 30 Techni ques, Burke, d’CT/U WAL | ey &

Son Ltd (1996); The PCR Techni que: RT-PCR, Siebert, Ed., Eaton Pub. Co.
(1998); Quantitative PCR Protocols, Koché?]Owskl et aI - 6 JUL ZUO+ WO

01/ 58956 PCT/ 3201/ 2417& 36 Eds Humana Press (1999); "dinical _ _
Appl i cati ons na Press (1998) Anti body Engi neering

Prot ocol s ( Met hodsGiw I},ﬁgneag i bRl REVIS 'h%p
(1996); Anti body En(é_l ﬁeerl ngﬁf& Pr ac'?flbéal proac r%dé?s A?&Pngf&gproach

Series, 169), dheripventioh can bg psepito QCI®QEL 184nti immhnﬂsglca@\sduﬁih@ r'sﬁihorly
Manual , Harl owy § a s Pub 999), Current tocols in
Vol ecul ar Bi o Ogeyr,ﬁ'rho glasmai 1§er? alcon\P nt?cfnaf oas%ﬂy 1)1§ 1§g%§)

Lar ge- Scal e5 I\/amhosarbeﬁreas!;ayaﬂmsmean ﬁéloilmﬁ@&rmWay (!Rﬂl}Q) '\%ItﬁﬁﬂélE rTbA. , Ho t
Mar cel Dekker ,, 990 nd_ Map ati ng e use ryo, gan e
al., C.S HL P ns%hmt @9@)‘3 IVERH Ot RS Sat“PFéh"él)f%ﬁﬁﬁfeé%ng}ﬁhllgél‘sa ot herwi se
i ndi cat ed, t héiolegiey sniph @hipaikisig ihctidda BBl @&i%wﬂ‘%&%ﬂ%%@ﬁmb&i% BPLE |

| SOLATI ON OF ANTI-1L-18 ANTI BODI ES Ant | bod| es to 18 were ‘isol ated by
screening sepdPatody peigon,of thednventigs ang detepting pither the entibodyter antibady prgtieiman VL
and VH CONAS _Ttod i5TRAL €16 und6ifha ah @48 P LB YRy 66l 1b Srefboy abiOR Bl Ps AN

spl een). Construction of the I|brary n rret S tof selection are-

descri bed L& Vhakivlagicad sample. Theog@hodis direetlyBirdudirettly ldbtled 300-a3lktectablae

61). & pept 00 e eyt fgdor Bhe bl pr AL UATED, Syehl g "

over | appi ng 15ubstaness mcmleatmiiails pmzptriesj@msﬂlqur@&@s,tﬂm@sdehni;&eﬁdme epi t ope

I, 31-60). IL-18
Speci fi o anti BaaneeSBERERRE piecke auilndormelca Al T bt ot Ubes
usi ng standar toRéadi r@éda@é\/ﬁnc&%e%os%hatasegig'ﬁéc)cosrhas tFlcﬁ’dfges%& e;

581-597). The scFv libraries were screened Using elft peptide
epi tope of 13 L exwlescgf Slaﬁbielpr%@emgwmnw&p\r@q anIEdege‘mvadle/batlsmghl ficant

nunber of IL-1$; £l 1&"@ pes were
sel ected, deter r%ﬁlﬁﬂdn : r !segglﬁc@?%%ﬁléo?gs%&ﬁ ﬂlétegm En%fuﬁé‘&mﬁetn% % and
confi rmed by Iﬂiwemupu@umsngn 1sbthlo@yaaheue Ihmdandlm;lﬂm]ilyrotriazmﬂammb mbadsoeﬁ; whi chOI
preferentiall h ul | 8 .or re ative peptide
t hereof, the ?ﬁ@%&? {'511%1 Féhgg?egft hrm g’?&\?ie\ﬁég }WIP‘?S?E“@H“@HS tnctudes
luminol; and examples of sultable radioactive material include 1251 13 1I 358 32P

20 33p, or3m.

Alternative to labeling the antibody, hIL-18 can be assayed in biological fluids
by a competition immunoassay utilizing rhIL-18 standards labeled with a detectable
substance and an unlabeled anti-hIL-18 antibody. In this assay, the biological sample,
the labeled rhiL-18 standards and the anti-hIL-18 antibody are combined and the amount

25 of labeled rhIL-18 standard bound to the unlabeled antibody is determined. The amount
of hIL-18 in the biological sample is inversely proportional to the amount of labeled
thIL-18 standard bound to the anti-hIL-18 antibody.

The antibodies and antibody portions of the invention preferably are capable of
neutralizing hiL-18 activity both in viro and in vivo. Accordingly, such antibodies and

30 " antibody portions of the invention can be used to inhibit hIL-18 activity, e.g., in a cell

culture containing hIL-18, in human subjects or in other mammalian subjects having IL-



biotin-captured 1L-18 in an ELI SA and bi nding characteristics were
determned. - 6 JUL 2004 WD 01/58956 PCT/ US01/ 04170 - 37 Tvvg ant G-I(LI&SJUL 2004
si ngl e chai LRodi es were obtained, one termed 2E1, independently _

i sol at ed usievr?émadg peptide epitope and the peptide panel, PAAYSYU¥ELonG” anti -

I L-18 anti body termed LT28, isol ated usi 9? full length I'L-18. These parent
anti-I1L-18 antibodies were selected for“further study and m)fh fi (r:]aft | 02. 5
EXAMPLE 2 AFFIN T ALURATI.ON OE AN ANTI - 18 ANTI BODI ES A single chain Fv

ver si on of ant%!gbv&1 gy an antip Oéﬂleilweﬂteqnfcr@arrqaﬂ_sm oHE gabetimenichs vity and

the heavy chaiifveatich prb@hés aGhiéthdll FERMEMEE TS DOV ol g ? %%m%fﬂ.jsper 10
nodi fied for inproved neutralization of "1L-18 activity. “Table ®." Sequence

of Singl e- Chai aPtﬂMYfBamIbpqlwnzﬂhemnmwmmsa@tsmlxjD Ngw 18)
o0 oo Dy chinl, RS K S PRI L L ERICOCTEW . DR
(SEQ ID NO. _10) CDR3 (SEQ 1D NG il 7 g€ YR

GRL NPTTGDAN&AEI@@@%A@B%D?@MBG%V&@ESM&D@T[ WM&W&& I;MH'VSSC;] 6

JUL 2004 WO 01 6..- 01,0417 .Ta@. .0, equence .0 I hgl e- Chai n
Anti-1L-18 Ant]‘f‘%g@@‘ cfﬁigf‘%gnéﬁqﬁﬁ%‘ﬁ‘}“ﬁﬁ‘%lﬁ Hﬁ“@hﬁiﬁﬁ FEER i heqpitureg)  CDRL
(SEQ I D NO 12) CDRRanpfhEf2rhiodiiant, ##)invention pFr)(\)}/Ec\l}els $ alflt\tholcz\l)Ff)’(g inCh[i)l%tsin I%éle D NO
SSEL TQDPAVSVALGOIVRI T SLRHEYP PGQAPVL \ PS ( ) .

14) G PWFS@%&E%%@@EM@%W@GWn%@m L-18
anti body 2E1 vianiisidepatsemilods of iRaiei 18RIV il &subfcf&

I I [ tid I resentative of Tji% o{lgse@ﬂ'cli'abl e
sequenti a overl appil ng, eptl ae panel rep -
6) q 10 ~ adisor eg wh?ch n?etl?od comeri)ses administering to the subject an antibody or antibody

4

portion of the invention such that IL-18 activity in the subject is inhibited. Preferably,
the IL-18 is human IL-18 and the subject is a human subject. Alternatively, the subject
can be a mammal expressing an IL-18 with which an antibody of the invention cross-
reacts. Still further the subject can be a mammal into which has been introduced hIL-18
15 (e.g, by administration of hIL-18 or by expression of an hIL-18 transgene). An
antibody of the invention can be administered to a human subject for therapeutic
purposes. Moreover, an antibody of the invention can be administered to a non-human
mammal expressing an IL-18 with which the antibody cross-reacts for veterinary
purposes or as an animal model of human disease. Regarding the latter, such animal
20 models may be useful for evaluating the therapeutic efficacy of antibodies of the
invention (e.g., testing of dosages and time courses of administration).
In particular, one animal model for modulating IL-18 activity in an animal uses
-NOD-SCID mice which are transplanted with human peripheral blood mononuclear
cells. Then, two to four weeks after engrafiment (as measured by human IgG titers in
25  serum) the mice are injected with LPS (lipopolysaccharide). Four to six hours later
LPS-induced human interferon-gamma serum titers are determined. The efficacy
(potency) of anti-IL-18 antibodies (e.g., IL-18 neutralizing antibodies) is determined by
injecting the antibodies (ip) one day prior to LPS challenge followed by monitoring the
test animals for a reduction in interferon-gamma serum titers (a function of IL-18 in vivo
30  activity) as compared to controls (see, e.g., Holmes et al., Hybridoma, 19:363367
(2000)).



The specific amno acid residues of the heavy chain variable region

sel ected for nutagenesis are summarized in Table 7. In Sartibcul ar= Baiduh 2004
respect to chain region, individual am no acid substitutions

vverg testedwg)t%g%g‘wi ons H30, H31, H32, H33, and H35 offCEBRAL4TBs ti ons
H52, H52a, H53, H54, H56, and H58 of CDR2, and H95, 10 H96, H97, and H98
of CDR3. Wth regards to light chain am‘%'acid resi dues selected for

mut agenesi s, individual amno acid substitutions were tested at positions
L30, L3 1, L32, andspsed hgrein, Gpterm "adisprdergnahich @-18 setivity H3letrimredtal’56 of CDR2

and posi t10nS ihBieq kOlulOsenkd 2 ot isohtdd | 95b.1¢,96, and L97
of COR 3. - 6 JUL 2004 VIO 01/ 53 guotet gt Eﬁ‘s‘@%’ﬁ‘ﬁ%g?ﬁ%?@gﬁ%avy Chai n
Ami no Aci d Sulsgbipat suffesing fiomt thedisardat hasteen shbwn keleey yr iChaspectdilof Béing) eﬁharF:DRP|
Kabat substit yte: i L B0A R c..6 H I, F P,
S, or V H31A, q%,%gﬁgb?ésf& hh%@rg@&ﬂ?% i‘&?’gﬁ%’% %ﬁ ‘ﬂsﬁird%f’r dsfa"}%? g %@%}teﬁ? i, Q H
L, M F, S,5 orwovsehiag Nf thBdisbrdero rAcEordingR, s EiddribRaiRc -1 %Acﬁg@r l\}WCHg?: ﬁ, | RL N, -
L, P, S, or Y H54A . D Q9 L, K.M P S or Y H6ARNGCGHI,L, or
H58A. R, Q E, ,meflt,aﬁlf 1a|§ﬁ101|%M' lgf_%{hl(‘é’ uﬁnﬁ?mqp, oflﬂr-lg ?cth}tywexy?ctqglrto levpirzhsios A,
R E Q S, Y.syMptofs afitlor\irogdéssion bEE&disdRder QBuch disérderé mdyh belevidhice® ForC
HO7ARE QS Y,VVHP,WorC . . s )
example, by an increase in the concentration of IL-18 in a biological fluid of a subject
suffering from the disorder (e.g., an increase in the concentration of IL-18 in serum,
10 plasma, synovial fluid, efc. of the subject), which can be detected, for example, using an
anti-IL-18 antibody as described above.
Non-limiting examples of disorders that can be treated with the antibodies of the
invention include those disorders discussed in the section above pertaining to
pharmaceutical compositions of the antibodies of the invention.
15 Other features of the invention will be apparent from the following examples

which should not be construed as limiting.

EXEMPLIFICATION
In general, the practice of the present invention employs, unless otherwise

20 indicated, conventional techniques of chemistry, molecular biology, recombinant DNA
technology, PCR technology, immunology (especially, e.g., antibody technology), and
any necessary cell culture or animal husbandry techniques, which are within the skill of
the art and are explained fully in the literature. See, e.g., Sambrook, Fritsch and
Maniatis, Molecular Cloning: Cold Spring Harbor Laboratory Press (1989); DNA

25  Cloning, Vols. 1 and 2, (D.N. Glover, Ed. 1985); Oligonucleotide Synthesis (M.J. Gait,
Ed. 1984); PCR Handbook Current Protocols in Nucleic Acid Chemistry, Beaucage, Ed.
John Wiley & Sons (1999) (Edit01:); Oxford Handbook of Nucleic Acid Structure,
Neidle, Ed., Oxford Univ Press (1999); PCR Protocols: A Guide to Methods and
Applications, Innis et dl., Academic Press (1990); PCR Essential Techniques: Essential

30 Technigues, Burke, Ed., John Wiley & Son Ltd (1996); The PCR Technique: RT-PCR,
Siebert, Ed., Eaton Pub. Co. (1998); Quantitative PCR Protocols, Kochanowski et al.,



H8R, E, Q S, Y, V, H P, W or C Table 8. Light Chain Am no Acid

Substitutions Introduced Into 2E1 5 Light Chain Mitations CDR | Kabab JUL 200%

Position su dﬂsg&gﬁd resi due CDRI 6 JUL 2004 WO 01/58956 -40 ,
L

PCT/ US01/ 04 . D, C G I, L, S, W or Y L31R N, PST’Ué‘"’OG%W |, L,
P, S,T,orYL32RNDEG,ILPSTorV 34ARNDEHI,LK,M
F, P, S, T, Y, or V CDR2 L50A, N I, L, PSWYWVESZQSQ’(E;:
H I, L, F, or \V S, orT L55A \

H oI, L M E‘P HS’%*n&?ﬁ%‘eiéb"ng)’@"‘é"”@Pl’@" of JCR Lo, id., [fumgpa Riessg0A, R E,
Y. V. H P 19518 fntio Ber@eProtodbl ﬂPtMéIP!@JJ{&%ﬁrB%I 589, PRl &, Vo H
SWorCLQ( gomnt @%n groﬁeor Cn94A 0 %ﬁé’ﬁbrc

L95A, R E, ‘§’an‘1/1’r(}9%4 A’FﬂbowE'zﬂmee"L&aaaPAactwl @prc@ch @raMcaMpszacP W or

C L95bA, R 3 SeQes §369)Mc@’affe\§la, MY, 18Py G9bc%6£>atszdzeﬁA Rbordro Maglmz efgﬂ"‘gl o

L97A, R, E, ubstltutlons were 1 n uc
st andar d teéhrﬁ’ q‘;é‘ss He.- Fress, Xyb. dw@) iQoerdnti Rrotodady indWoletulaa Biologhlsgs.ei ¢ Aci ds

Res. 13: 8764- x@tysﬁlggel gt]zg 853()hn “H?e§%cn§gns ( fg92 : Lar‘ge-lgl'&]c% ﬁ)a;%méﬁcizndgell Culture

Technology, Lubiniecki, A., Ed., Marcel Dekker, Pub., (1990); and Manipulating the
Mouse Embryo, Hogan et al., C.S.H.L. Press, Pub (1994).
Throughout the examples, unless otherwise indicated, the.above materials and

10 methods were used.

EXAMPLE 1
ISOLATION OF ANTI-IL-18 ANTIBODIES
Antibodies to hIL-18 were isolated by screening separate scFv phage display
15 libraries prepared using human VL and VH ¢cDNAs from mRNA derived from human B

cells (e.g., tonsils and spleen). Construction of the library and methods for selection are
described in Vaughan et al. (1996) Nature Biotech. 14: 309-314.
The libraries were screened using either full length human IL-18 (SEQ ID NO:
_ 61), apeptide epitope of IL-18 (SEQ ID NOS: 1-3), or a panel of overlapping 15 amino
20 acid peptides representing IL-18 (the epitope sequence of which is presented in Table 5;
SEQID NOS: 31-60). IL-18 specific antibodies were selected by coating the antigen
onto immunotubes using standard procedures (Marks et al., (1991) J. Mol. Biol. 222:
581-597). The scFv libraries were screened using either IL-18, a peptide epitope of IL-
18, or an IL-18 peptide panel to generate a significant number of IL-18 specific binders.
25  Several different clonotypes were selected, determined by restriction enzyme digestion
patterns, and confirmed by DNA sequencing.
In order to identify IL-18 antibodies which preferentially bind either full length
IL-18 or a representative peptide thereof, the supernatant containing scFv was titrated on

biotin-captured IL-18 in an ELISA and binding characteristics were determined.



Res. 14: 9679-9698 (1986); and O sen et al., Methods in Enzynol ogy, 3{1}7'

189 (1993)). 5 In brief, oligonucleotides degenerate for a given cod™ JUL 2004
wer e synt hewé)zlﬁgﬁf{ﬁr each of the positions to be nutagenjzed. A

si ngl e- st rande tenpl ate was prepared fromthe origHAPYEey g
containing a single-chain Fv version of_§7h_e anti body 2E1 gene. The

nucl ei ¢ acid sequence of the parent 2E1 anti body heavy and light chain is

provided in SEQ I ;104 and_ 64. The .nutant . oligonucl eotjdes were then

used to create a 6&%%‘%{}058 W%%@@%%&Wiﬁmpﬁg’%t@ﬁ%}#ﬂml ement ary

DNA strand andhdepaddniizlidoatel wding alpeptist eptogeshdahasapiiah pahblUsd aisBead Raf-at i ng

t he degenerac g# tthe different mytations in a giJven codon of the

anti body. . nhp' f“_?’(?ﬂfi%refmetdtﬁ_}éﬁgat? ﬁ?@@bkﬂ@h Hhaliesapent phtl-thai n of

2E1 was al t er aflibagies'dere Relectéd ok RO IR hodific@li@pene) according to the

manuf actures instruction. 5 A representative nunber of clones were then

sequenced ¥ om each mut agenesis reaction (i.e., 7 to 36 clones) and those

representing a change fromthe pareng ﬁkﬁb?gl e' chain anti body sequence
or

were expressed in bacteria and purifie urther in vitro and in vivo
testing as descri bed AFFINATY MATHRAMTEONOF ANNANEI-IQANTIRODIESNgt h | L- 18

| i gand, a second aptj-JLs18.anti.body .. i denti.fie d selected for
further inpr oveman‘gtqtsﬁlgfler(f{[;m%l}3 il ?oﬁﬁl%q%é{y?gh@l?%m ‘ﬁﬁlﬁgfﬁr‘a{‘r ndig ng t he
t echni ques desdivitpent tabhatey clidireand Tight chsih sdypehce Bawinig Thbles heafmherchai n and
i ght chaip, se shown jn Taple 9 (and nucl ei c sequence provided in
SEQ ID Nog‘ 8’3’3%5?%8‘)‘@%%‘{‘}%@%@}“%&'%% WHY5 Table 9. Sequence of
Single-Chain Anti-IL-18 Antibody LT28 LT28 Heavy Chain (SEQ ID NO 28)
CDR1L (SEQ ID NO 20) CDR2 (SEQ I D NO 2%&

L VQPGGSL RL SCAAsbieTd-SSeansnssmelPiaa-Chais At ctSAvtibody/RE1 CDR3 (SEQ | D NO
22)  RFTI:SRDNSKNTLYLQVNSLRAEDTAVYYCARDDDDYDFDYWGRGTWTVYSS - 6 JUL 2004 WO

01/58956 -42 PCT/USO1/04170 Table 9. Sequence of Single-Chain Anti-I|L-18
Anti body LT28| (Continued) LT28 Li giRE1Gieavy Chain

(SEQ ID NO: 18)

CDR1 (SEQ ID NO: 9)
QVQLVQSGAEVKKPGASMKVSCKTSGYTFTGYYIHWVRQAHGQGFEWI

CDR2 (SEQ ID NO: 10) CDR3 (SEQ ID NO: 11)
GRLNPTTGDANFAEKFOQGRVALTRDTSISTAYLQLDSLKSDDTAVYYCAGKEGAWGQG
TLVTVSS




(SEQ ID NO 29) CDR1 (SEQ ID NO 23} CDR2 (SEQ ID NO 24)

QSVL TQPPSASGTPGQRVTI SCSGSSSNI G NAVNWYQQLPGTAPKLLI YGND RPS ' CDR3 ( SEC 130l 2004
NO 25) g@g SGTSASLAI SG_QSEDEADYYCAAV\DDSLSGDVFGG(;;T K/LTVLG - 6 JUL
2004 V\D 01/ g@ﬂ / USOL/ 04170 -43 Wth respect to the PREXFYPEHEi n
region, amno acid substitutions were m%oduced at positions H31, H32,
H33, and H35 of CDRI, positions H50, H51° H52, H52a, H5a101l—l54 dHSglozZandf
H58 of CDR2, H10 H100a an o]
CDR3. 5 Wth ﬁ%ﬁ!ﬁ §°8|"|e?‘§ﬁf>¥§ﬂ1;??fc?‘ém AT 38 Anibody 51 (Rentioie  ar no
acid substitutions—were introduced at positions 130, 3 1, 132, L34 of
CDRI, positiohs L50, L52, L53, L552Bf LégtiChaim positi ons L89, L9O, o1,
L92, L93, L94] L95, L95a, L95b, L98go LY - Nololgz\ble 10. H_eavy Chai n Am no
Aci d Substituti-ons—introduced into LT28 Heavy ain Mitations CDR | Kabat
substituted residue Position CDRI H31A, R E, Q S, Y, V, H, P, W off C

H32A, R E, Q S, Y, V, H, cBr1WsHy 16 trBBAst)R E, cBk2 SisEb 1V, nbt fé\} W or

H P,
W or © rb1a | RPEReRSavEvaiotiraicofbetans wm@ﬁk\smvw?w vl H
P, W o CHsRaA, R E, Q S Y, V\ H P, W or C H3A R E Q ,YV,
H, P,WorCH54AREQ,SYVHPWOrCH56 ,
V, H P, W of CH38A R E Q S VY, V, H P FPRE (SEQ 'ID NO :8)

GIPDRFSGSGSGNTGSLTITGAQAEDEADYYCGSRDSSGIHVVFGGGTKVIVLG

The anti-IL-18 antibody 2E1 was independently selected using an IL-18 peptide
5 and sequential, overlapping, peptide panel representative of IL-18 (see Table 6).

The specific amino acid residues of the heavy chain variable region selected for
mutagenesis are summarized in Table 7. In particular, with respect to the heavy chain
region, individual amino acid substitutions were tested at positions H30, H31, H32, H33,
and H35 of CDR1, positions H52, H52a, H53, H54, H56, and H58 of CDR2, and H95,

10 H96, H97, and H98 of CDR3.

With regards to light chain amino acid residues selected for mutagenesis,
individual amino acid substitutions were tested at positions 130, L31, L32, and L34 of
CDR1, positions L350, L52, .53, and L55 of CDR2 and positions L89, L90, L91, L92,
193, L94, 195, L95a, L95b, 196, and L97 of CDR 3.



CDR3 HO5A, R E, Q S, Y, V, H P, W or C6 JUL 20 94 WD 01/ 58956 gﬁ_\mﬂ'}
PCT/USO1/ 04170 H96A, R, E, Q S, VY, V, H HP PWV\(()r C 39$QAR RE EéQ

r 8A, R E, S Y, V, or )
¥: C: ﬁ: \F/},(“&/"‘g” H 100A, RQ E, Q S Y V, H P, W SCTESQ4UDaA, R 'E,
Q S Y, V\ H P, W o CHOIA R E S Y, V, H P, W or C HIO02A, R
EL Q S Y, V, H P, W or CJUL 2004 V@?)l/58956 -45 PCT/ US01/ 04170
Table 11. Lig ain Am no Acid Substitutions Introduced into LT28 Light
Chain Mt at i o% He%ﬁh?@rﬁnmAQldt%tbsltlwiqmdnuDRﬂlced Into 2E1
L3OARE QS,Y,VHPWC L3JIAREQS Y, VHPWC L32R E, QS,Y,V,HP,WC G
L34A, R E, S. Y V. H P W CCDR2 L50A, R E, Q S Y, V\ H P, C

L52A, E E, g ¥ \”"""E %‘m MﬂﬂioﬁAE, DS’ .:Y’ nV, cH’ vP’ \/W I—IC, DN W_C 190A IR E
R AR P L [ L e A

Position

CDR1

H30 ARN,D,CGHLEDS, otV

H31 ACHST oY

H32 R N,C,H,P,5,0r T

033 N,D,C,Q, B L MF.S, oV

H35 N,D,L,otF

CDR2

H52 T

H52a R QLS T,or W

053 ARNLD,S, oY

H54 ARND QLEMD,S. ot ¥

H56 T TARNCGOLL oF

58 ARQELLLKMTS LY, DS, TW.Y, otV

CDR3

F93 AREQS,Y,V,EP,W,orC

T96 ARQSY,V,EP,W,orC

97 AREQS,Y,V,HP,W,orC

H98 R.EQ,S.Y,V,iLP,W,orC

Table 8. Light Chain Amino Acid Substitutions Introduced Into 2E1

Light Chain Mutations

CDR/ Kabat substituted residue
Position
CDR1




L92A, R E, Q S,

Y,V,H P, WCL93A R E Q S W C

YA , Y, V, H P, ’ ‘
L94A R E,QS,Y,VH P, WCL9A R E Q S-Y, V, H P, W C L95aA~ ﬁa Jlﬁ, 2004
Q S Y, Vg)a\?@’ﬁw CL95bA, R E Q S Y, V, H P,
L96A R E QS Y, VR P,WCL97A, R E, Q S, VY, V, H P, \RFT/@S@GbH@u tutions
were introduced as descri bed above. A representative nunber of 5 clones

were then seq
a- 6 JUL 20

Teaction and those representing
-46 _change fromthe parent LT28

uenced from each nutagenesi$0
4 \WD_01/58956 PCT/ US01/04170
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4.5, is injed &8 across the

protein are K

%E}Qesa@lvl,mapsndmjrlx ThiTty-1TTVe

ée&@ﬁ’eqd Yo VoHehbrorEnd free ani nes on |

[91injected acrd

)9Rd A TecTIy 10 A REEAGY WAEER, W, or C
Lo4 AREQY,V,HP,W,orC
L95 AREQ,S,Y,V,HP,W,orC
L95a AREQ,S,Y,V,B P, W,orC
L95b AREQ,S,Y,V,P,W,or C
L£96 AREQ,S,Y,H,P,W,orC
L97 AREQSY,HP,W,orC

Substitutions were introduced using standard techniques (e.g., as described in
Taylor et al., Nucleic Acids Res. 13: 8764-8758 (1985); Nakamaye et al., Nucleic Acids
Res. 14: 9679-9698 (1986); and Olsen et al., Methods in Enzymology, 217: 189 (1993)).
In brief, oligonucleotides degenerate for a given codon were synthesized for each of the
positions to be mutagenized. A single-stranded DNA template was prepared from the
original plasmid containing a single-chain Fv version of the antibody 2E1 gene. The
nucleic acid sequence of the parent 2E1 antibody heavy and light chain is provided in

SEQ ID NOS: 62 and 64. The mutant oligonucleotides were then used to create a



carboxyl groups. Unreacted matri x EDC-esters are deactivated by an A
injection of 1 M 25 ethanolam ne. Streptavidin-coupl ed bi osensor chﬁpiUL 200
al so are co 1%9@& |y avail able (Pharmacia BR-1000- 16, Phar nmaci a

Bi osensor, Biscataway, NJ). Biotinylated rhiL-18 was pr &GarSH B0 rst

di ssolving 5.0 ng of biotin (D biotipyl-c-am nocaproic acid

N- hydr oxysucci ni m de ester; Boehringer Mannheim Cat. No. 1008 960) in 500

bi ot was *oanaaeagy AR fed BB SRMES e mETiI B, ol o1 rati o

of - 6 JUL iorpoetiog s Si9geheREyTor tisCiffdit Kihtatiérs ihia@ivieicddon bhthé adkibody he

reaction s_m.xed ge and incybated.f.or fwo rs at room tenperature
-t hedar 1 PRUSEE, B EDRY sl tagl S iychaor il oves Sese g h.

17- 0851- 01)QuieChasgpUit (Starg&e) akcérting B e mehurslrés ifBSc@nd | oaded with 2 m
of rhlL-128- biotin per ¢colum. The colum was eluted with 10 x 1 nm cold
PBS. Frattions WeFRIcssniaiiye numberpr sleneswesgithen seqpspes from epclomutaganesis ny/ m ) .

The appr opritica {E agtd TFor§akid m@%ﬁ%@%eﬂtﬂg a%m{#g t@oﬁﬁh@@&%&ﬂ“&hﬁ e USE:

Biotinylated rhiL-18 to be i nmobi ‘'ed on the riex via streptavi din was
di | uted i n chesaptibady seguind Were exumpssesiin beaterialiod purified or further M@iviimoanBRL, Gr and
I sland, NY) ., sy o 0. 05% (Bl Acore) surfactant P20 (Pharnmacia
BR- 1000- 54, 0 %E‘e{l%%?:%sg I g]is%hsor, Pi scataway, NJ). To determ ne the
capacity of rhl In#b8thepsersed iising zafioll 1dngtiiTb4 8 ligard] sbcordrmtiil {18 astiboly L- 18, a

bi ndi ng,assay. was. gonduct as. follows. Aliguofs.of biotinylated rhiL-1 8
(25 nM lqo ‘Ya\ézﬁgw&%t@ s%feg for fé‘é?r?‘f‘ﬂnﬁﬁtdﬁﬂgﬁéfmt%f‘}a@fﬁn%*i i n- coupl ed

dextran matpaiticula using thewclinidues edscribell 4568, thET BrBtibdaly BedindMe Blavihe. protein
and i rmedi af el fterward, PBS buffer_ alone flowed through each flow cell.

15 The net “G#t Eehapsequegceshowein sbls Sdandaiuplsic seavancappwvisied meSEQy 30 sec.

after comMmbeloRNBe ahd &¥) Vas Ryhaifdlifd! L- 181 nj-ection was taken to represent
the binding value. Direct rhlL-18-specific antibody binding to

i mmobi li zed biotinylated rhlL-18 was neasured. Antibodies (20 g/m) were

di luted;é nﬁﬁﬁ -u@qﬁg{'w“gf“ﬁghﬁﬁ‘oévnﬁ'!{%’gy%§i§°pﬂﬁ%ﬁ%‘ nj ected through the

i mmobi |1 zed protein rices Prior 20 to
injection of antibody, and i medi ately afterwards, PBS buffer alone flowed
t hrough eaeh—HHowecel—Fhe—net—ditterence—inb j j i gnal
after conpletion of antibody inj"ec‘t i'{ﬁ?"maﬁ%\ken to represent the Rinding

val ue of the particular sanple. (BEQSEmW: @8jri ces were regenerated using
100 nmM HO (bef-ofe—nfeetton—ef—the—hext—sanple—To-determne the ofif rate
(Koff), onjrate (Koh, association rate (Ka) and 25 dissociation rateg (Kd)

constants, | Bl Acore kinetic evaiprat i(s£g sIf twoar 20 PR qBEg. 1) n&S 21)

LVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSAISGSGESTYYADSVKG

CDR3 (SEQ ID NO: 22)
RETISRDNSKNTLYLOMNSLRAEDTAVYYCARDDDDYDFDYWGRGTMVTVSS




used. Repr
bi nding to
and LT28 (
conpari son
also inclu
01/ 58956 -
ant i bodi es
descri bed
heavy and
chain and
ei ther hea
of the am

esentative results of inproved candidate anti-IL- 18 antjlgo
biotinylated rhlL-18, as conpared to the parent antibodie
a ipe controls),
,QﬂEgg&églues fromthe cel
ded and these are described in Exanple 4. A
48 PCT/ USOL/ 04170 cl ones Wer'e prepared as single-chain Fv
f tegting using Biacore analysis and the cell-based assay
E@g - %39% ¢ o PipglesChaigiAnti-Lotd Antibody LT2#{Gentinuiedpar ent al
ight chain_ whereas single chain _nutants contain one parental
one mutated chai n wherlet28ddght€baiad chan is i ndi cated as |bei ng

vy (H) or S light (L) f by e Kabat position and nature
o_acid substitution +§% gw§§9'83%ginq of Anti-IL-18 Antiibodies

JUEE2004
are shown below in Table 12. For
30 based neutral i ZAT{W8H/UY8ay are
6 JUL 2004 WO

Derived Fr
Clone(M's
ScFv2. 6E+3
L34S1. 69E-
H53R 2. 7EH
H53Y5. 28E-

om 2E1 and LT28 Anti body On-rates O f-rates Kd (M1 C50
")(s'1)Vval ue* 2 ar, ts ( .

6. 4DF- 031.5E—073§?]?ER-E'8|\(/|§%1?6(I§£%? |g§.¥ﬁE?%§A% NO: 24)
0RAVIFREERAFEBREORYAT SCSGS SN XAINANNY QOTHGTNKHE BGENDORESSM L
036. 82E- 052. 3E- 083. OE- 09M (2E1 RS) L34S + H58Q 1. 5E- 8M L34
056. 7E- 9OM H53R + H58Q 1. 2E- 8M H53Y + H58Q 1. 2E- 8M L34S + |
CDR3 (SEQ ID NO: 25)

GVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLSGPVFGGGTKLTVLG

p4S +
1S +
B3R +




6. 18E- 052. 8E- 9M H58Q L34S + H53Y + -8. 0E-9M H58Q L90CAx L93C2-4x WD
01/58956 -49 '- 6 Jul- 7004 PCT/USOL/ 04170 L94P, Q or R2-4x L95R, Gy3uBx200%
LO95SbE, W2- 4ydo]Rshsarent and nutants LT28

(parent) 1. 3E+044. BE- 043. 9E- 089. OF- 8M H54QR- 3x H58\R- 3x FCT/USI104170

125- 2H1. 7E+051. 1E- 046. 2E- 102. E- | OM 318- W32E+041. 1E- 049. 6E- 094. OE- 9M *

Sone val ues presented as fold i nprovement-conpared to the parent. - 6 JUL
2004 WD 01/58956 PGELUSO /04170 -so. EXAMPLE 4 NEUTALI ZI NG ACTIVITY OF

ANTI - | L- 18 ANTI BODﬁggl rf%’eaﬁaﬁe?% Y ehaip ERgHoPATRIDY fRid %’Eﬁt}t%@wsﬂe intypduced

anti - human | L-atBositivink BI30li 1632, HB3,Lh@ H35 BYEDR1, PBsiticH B0 HS L RQgHBgdyassay for
noni tori ng IL&%Sggéti 'tg was_used. 5 Brie Ié,SP t he assay enploys KGL

cel I's (ATCC #CBl® ,an}%;lé 8HeRB2nt BRSHI6aHI D 5198, B HA00, d800as H10hianh wer e
cul tured accorgimertprat andard techni ques (e.g., using RPM 1640 Cul ture

Medi um G bco #21870-076; (Ssu pl emented with 10% Fetal Bovine Serum

(Bi 0) Wi tt aRer #14-V5nrgardstadfieht chtinresidiesesele@dbiboomt@6036ma8 Mg 50uni ts/ m
Peni ci | 1in, S0ugditiiont W&t QIUE ] Oz ; 75%. Sodi_um

Bi car bonate). 10 To test Q? or ‘?Jf&at(lpgs lﬁgﬁtﬁéﬁ%zla{’%i‘% g@&ﬁ@gmﬁ;@sisgﬂ | s
stinmul ated wi tI522D58gLAS of CDR2 and positions L89, L90, L91, L92, L93, L94, L95, L9S5a, LISb,

L96, L97.

10 Table 10. Heavy Chain Amino Acid Substitutions Introduced into LT28

Heavy Chain Mutations

CDR / Kabat substituted residue

Position

CDR1

H31 AR EQ,S,Y,V,H,P,W,orC
H32 AR EQ,S,Y,V,H,P,W,orC
H33 AR EQ,S,Y,V,H,P,W,orC
H35 AR,EQ,S,Y,V,H,P,W,orC
CDR2

H50 AREQ,S,Y,V,H,P,W,orC
HS1 A,R,E Q,8,Y,V,H,P,W,orC
H52 AR EQ,S,Y,V,H,P,W,orC
H52a AREQ,S,Y,V,H,P,W,orC
H53 AREQS, Y, V,HP, W, orC
H54 AREQS, Y, V,H,P,W,orC
H56 AR EQS Y, V,HP,W,orC
H58 AR EQS,Y,VHP,W,C
CDR3

H95 AR EQ,S,Y,V,H,P,W,orC




hTNF-al pha (Lot# 19130132) was incubated with 50ul of anti-IL- 18§ ?%thf gﬁ/n
(4 x Conc.) and 50ul of I1L-18 (4xConc.=8ng/ M) and incubated for® 4
I 'hr or 16-2QJViRsess 10 determ ne the anount of |L-18 neutrallzatlon t hat
occurred as a flunc?| on of induced hlFN-gamma producti ofCTERMEH8A was
performed using conmmercially available Elisa 15 Kits (R & D #DI FOO Endogen

#EH | FNG, according to the manufactur efr&4instructi ons,, and hl FN-gamma
producti on cal-cul-ated (p\/l’ﬂ\ off a standard. curve ln_al | f our
mutant anti bqdi®s, i.e., the|?ER BeRiS & Vi WIGR H53Y, and H58Q] were

shown to haveg@pyreater IL-18 guRrEu Z WJ
anti body (sed_Table 12). Theli Aptov rrenf‘s)lllqnwl val ues using the KG 1
assay were 20 H¥ the range of A2Rt5,(53f,?ﬂﬁ Hah®,oc @ [ ar 1 nproved bi ndi|ng

results were %ﬁwplulncd S+ Core ﬂnﬂ'"°%g——gaLLgus_nuLaLLnn___~
conbi nati on dl'ones were al so 6¥J %f%érgugfgéit d “and this data is
sunmarized i Hioe Table 12. TheRDPEX}, SC¥VI AL, WDy € ONe L34S~ H53R shoved a
greater than _@2) fold inprovenent over hF‘ par ent antibody 2E1 in bot/h the
KG 1 cell 25 &y assay “and @sRﬂ@‘lﬁ%YBVﬁﬂd%éV@nﬁlyS|s The resultifig
anti body was gnatedthena t les of
2E1 showed anq??%rovenent in S%RQE SL?.V;H PL- neutralization, ag
det erm ned uqui@2t he KG 1 assdyR, H@Snmm R¥RYr6ffered 5 to 8 Tol
better |C50 veattves—than—the—parent—2Elanti-body—Several—other mitantls
offered a 2 30 to 3 fold inprovenent and they are 2E1 nutants HI96A, HO6Q
H96S, HO98S, L90C, - 6 j | 2004 WO 01/58956 PCT/ USOL/ 04170 -51 L9OW L93C,
L94P, L94P, L94Q L94R L94W L95R L95aA, L95aH, L95aP, L95aR, L95aWw
L95bE, L95bW L95bY, L97C, and L97E. The binding of 2E1 in the form of an
ScFv antibody or 1gG anti body was al so conpared (see Fig. 5). 5 Stil
further, two nutants derived fromthe LT28 parent should inproved 1L-18
neutralization activity conpared to the parent antibody. These results
denonstrate that fully human IL-18 neutralizing anti bodi es can be
obt ai ned using the nethods and conpositions of the invention. 10

EQUI VALENTS Those skilled in the art wll recognize, or be able to
ascertain using no nore than routine experinentation, nmany equivalents to
t he specific enbodi nents of the invention




described herein. Such equivalents are intended to be enconpassed bg 3&6 :
followng clainms. -52 What is clained: - 6 JUL 2004 1. A conpound 2004
conprising g nonocl onal anti body, or antigen-bindin ortion

t her eof , capéﬁ#e 3t binding a human IL-18. 2. The anti bd’&@"’gﬁ“"’él%i mi,
wherein the antibody, or antigen-binding %)OI’tI on thereof, dissociates
fromhuman IL-18 with a koff rate contanf’of 0.1s-1 or Iess as determ ned
by surface pl alsnYn resonance, or which inhibits human IL-18 activity with
an 1 C50 of abley1 5 Hight Chain AminorAgid$ubstifutions Infradueed inteHdk28 n t he

anti body, or antigen-binding portion thereof, dissociates from human

IL-18 with a koff rate contant of 1 x 10"25"1 or less, as determ ned by
surface pl asrwhfe@lﬁiatﬂbdatlonsmhl ch i nhi b| ts human I1.-18 activity With

an 1C50 of 1 4.Qu l-ess rlu of—¢cl-ai-m 1 wherein the
anti body, or < genéwmndl ng ;?&bf’f'gﬁeqﬁ%ﬁ“g'b? di ssoci ates from humar
IL-18 with a I¢DR1rate contant of 1 x TO0"3s"1 or Iess, as determmneqd by
Surfacegp| asmip-—tresonance, or which inhibits human 11-18 actjivity wifth an
1C50 of 1 x 16°%M or Iess. 5.] 4ReBaRtd BodyHoP, Wi @i m 1, wher ein the
anti bOdy, or i gen- birdi Mg | POt ssociates—from-hurat
IL-18 with a_%g?f rate constgnt 6F?sv¥§§P’W%Iess as determ ned by
surface vl asndd2r esonance, or RMELQhS i), bli,P,sWhO,rﬁn IL- 18 activity With
an 1C50 of 1 {350" M-ot—I-e55- The—anii hndly V'\;f L ai-m-1—wherein the
ant i body, or janti gen-bi ndi ng p‘b?ﬂ%ﬁ ﬁiﬁ% gf ofssoci ates from humar
IL-18 with a[l0DR2 rate constant of I X 10-55- of Tes5 a5 derermine by
surf ace p| asmmi-resonance or _which inhibits human 1L-18 activity wjth an
C50 of 1 x 1018BM or less. 7. A ReEeRtS: Bf'@éfyHo?,Q:I aim1, wherein the
anti bOdy, or Igeri- bidi g L T th-ssoctates—fromhuas
IL-18 with a qug?f rate constcw'R PUS Ylvcgcg’w"% or less, as determned by
sur f acepl asntMBesonance or WhIRCE 3,/ IVHH B, Wuﬂm 1L-18 activity with an
| G50 of 1 x M:ziMor—tess—-~ A=Hsel--ad-hurpn—anti-body—or —

ant i gen- bi ndi ;‘Ssportl on theredéf’E Qh% EYFGE \gn epi tope of human |IL-18, or
portion there@DRZONPrising an am N0 acl d sequence selrected from th
group conpri c_i__n,g SEQID NO 3 and SEQ 1D NOQO 33 9, The antibody, or
anti gen- bi ndi{#§%portion theredb R BfQH & ¥ B;PaWefein the anti body is

L90 AR,E, QS Y, VH,P,W,C
L91 AR, EQS,Y,V,H,P,W,C
L92 AREQS,Y,V,HP,W,C
L93 AR EQS,Y,V,H,P,W,C
L94 AR EQSY,V,HP, W,C
L95 AR E QS,Y,V,H,P,W,C
L95a AR EQS,Y,V,H,P,W,C
L95b AR, E,QS,Y,VH,P,W,C
L96 AR EQS,Y,V,HP, W,C
L97 AREQ,S,Y,V,H,P,W,C

Substitutions were introduced as described above. A representative number of

5 clones were then sequenced from each mutagenesis reaction and those representing a



a neutralizing antibody. 10. The anti body, or antigen-binding porti gn
thereof, of claim8, which is a reconbinant antibody. 11. The anti®olifl, 2004
or antigen- portion thereof, of claim@8, which is a nonoclonal -53
ant i body. gw’gn@l%sol ated human ant | body, or anti gen-bi HST’H&’ f96‘r7 i on
thereof, that binds to an epitope of hun@n I L-18, wherein the antibody,

or antigen-binding porti on thereof, di sé ciates fromhuman IL-18 with a

koff rate congj ant as .determ ned by surface plasnon
resonance, or c\/\ﬁgg rﬂ%’i W%Lﬂéﬁﬁ‘i@? thespantibady sequence pieps pxpiessedinpagieria x 10"
Mor |ess. 13andpeified Gbrdinetitr fBfrgReddciledbbi@iym 12, or an antigen- bi ndi ng
portion thereof, which dissociates from human IL-18 wth a koff rate
constant of 1 x 10-2s"1 or less, as determ ned by surface plasnon
resonance, or which inhibits hunan "E)%ﬁw? |V|ty with an 1C50 of 1 x 10"
Mor less. 14. The isolated anti body o alm 12, or an antigen-binding
portion theteof, whi M&@Lﬁfﬂgﬁ)FﬂﬁMAWTWMTQIh-lBOH rate

constant of 1 x 10p3s S er urface Ias
resonance, or whic DIt dm lﬁtﬁaaﬁﬂnﬁg * g]{gf‘?ﬂd@ﬁf"ma?t?‘%mﬁ?{“ ng?anl x 10"
Mor |ess. 15IL-TR (mln-tsymnmbhhmutonmmsmﬁr mhtﬁkmaznalﬁé (adfibclids ixg@MNrih di ng

portion thereof, which,. dissociate from hu .-18 wwth a koff rate
constant of 1 “FrerBeayEed by furiage plasmon resa‘@f‘%er@?ﬁ)e‘éf“fﬁ)ﬁh%ﬁﬁcﬁ@éyﬁ?%s non

resonance, or (P¥airEdtid BiBsdakd:; SP1§UdﬂW?r ,IND). 1’ﬁ1e@?§tén¥ iifil¥zes 1k B]?hdaﬂ)r& fenfdsgf 1 x 10

M or |ess. ﬁn Isol ated antib of claim12, or en-"bi ndi ng
~portion th §P t%ﬂﬁtiqﬁated?t@%@w&{t@% cquceFationsithin 2 destren lpxp,seasokmfa’(nxr ate

constant of 1 pxotdifl 28 covaRhtly l%%ﬁd toé}ﬁe deﬁlﬁ&{%ﬁ R 6crB¥m %&{c Lf’i‘c&‘ﬁ | asmon

resonance, or which inhibit's human |L-18 (1vity wth C50 of 1 X 10-
M or |ess. 17Antbedigser inteetdd @mugbﬁmdemfanmammdzpecﬁic bmahr&rtbtvgemmjnctedl ng

portion there f

const ant of 1%“?%%&& lmq{O% %giﬁéagém‘g{egmér N ngﬁectvatgfjlpfoé%%ﬁqrﬁ%rﬁrgﬁon

resonance, or andwes;ﬁtanu'chartgemsﬂxhﬁhﬁlsnghdl. TBesacHangeshxySPmisﬁgﬁhlaﬂa r¢dohdded 1 x 10"

IMor less;. 1 An _isol d humap ant | bod or. an a en blnlng portion

t her eof , closrrpr?els’(s’laﬁl e%r?ts?#@a@paf%wg‘aﬁ‘ﬁ%?ééﬂﬁéﬁ?gm aE) g’ﬁlyeax Bf°!Bi ndi ng an

epi t ope of husaso 8, wherein said isolated human antl body, or said
rgtam]

anti gen-bi ndi ng portjion thereof is capahle of _binding human |L-18.
To facilitate immobilization of biotinylated rhIL-18 on the biosensor matrix,

streptavidin is covalently linked via free amine groups to the dextran matrix by first
activating carboxyl groups on the matrix with 100 mM N-hydroxysuccinimide (NHS)
20  and 400 mM N-ethyl-N'-(3-diethylaminopropyl) carbodiimide hydrochloride (EDC).
Next, streptavidin is injected across the activated matrix. Thirty-five microliters of
streptavidin (25 pg/ml), diluted in sodium acetate, pH 4.5, is injected across the
activated biosensor and free amines on the protein are bound directly to the activated
carboxyl groups. Unreacted matrix EDC-esters are deactivated by an injection of 1 M
25 ethanolamine. Streptavidin-coupled biosensor chips also are commercially available
(Pharmacia BR-1000-16, Pharmacia Biosensor, Piscataway, NJ).
Biotinylated rhIL-18 was prepared by first dissolving 5.0 mg of biotin (D-
.biotinyl-s-aminocaproic acid N-hydroxysuccinimide ester; Boehringer Mannheim Cat.
No. 1008 960) in 500 pl dimethylsulfoxide to make a 10 mg/ml solution. Ten
30 microliters of biotin was added per ml of rhIL-18 (at 2.65 mg/ml) for a 2:1 molar ratio of



19. The isol ated anti body, or an antigen-binding portion thereof, oﬁ ﬁhai m

. 2004

18, wherein said antibody, or an antigen-binding portion thereof,

contains atyhg ne am no acid substitution or inserti t hat i nproves
> 9w D : U

| L- 18 bi ndi ng g§®ggnpared to the unnodified antibody o}cﬁﬂﬁpgﬁﬁgblndlng

portion thereof. 20. The isol ated antibogﬁ, or an antigen-bi nding portion

thereof, of claim 18, wherein said antibody, or an antigen-bindi ng

portion thereqgf,.co i.gs..at | east one am no acjd_ substitution or

Pnser i on t hatCStih BRI Bndfit ea6toD st Bved ently anbinguboisd ydive Boweatepmen - 54

unmodi fi ed anttedysdytu@lin B dhke A-B- (6 dMgnh) SESHa 0% G—b%??ﬁarm&‘ia](?&tal g 21. The
clai

i sol ated anti bogiéﬁ Qr_an antigen-binding portion thereof, o m 18,

wherein  sai d VAP kBDevassghibibrated with 28 e ofcolt B Gianddoaded with @ md of tiloid-t he
group consi st ig@in®ker cdude i Q@Hq' V] I: i d
sequence of SE 1In 1I'\I%) 9,%08%1%%9@6%0 |fib3c}r}€lr88%q)§é$%hﬁ%%e by at
| east one ahi rfllestedd@nd teed o QAZ0OEHO OB hé&a§ mehhihi TheGPRRpmefactionawiralg an

am no acid Se%ﬂ@l@&%&)sftoréﬁg-édgd\ggl&s%’ or sequence nodified fromSEQ I D

NO 10 by at I'east one amno acid Substitution; and a heavy chain CDR3
domai n havi ng an aBiatinylaed chiEdq telecitmabili2ed dd the MNedrix Vi stregtividig gdence

nodi fied from l 11 at_| east on 1no acid substitution. 22.
The i sol at ed adﬁkE‘ﬁ%HWW%B‘ngﬁk@gW@%tﬁg?ﬁé@- i Gieq BREdrpnd Islngy| aj m 21,
wherein sai d N¥ysupdlérBert R0/ 0.5 BIAS®S) strthdlRt ﬂnghm&h 8RLRPo L 0m t he

gr oup consi&ti ng of; a heavyf),chai n CDRI domain nodified from SEQ_ID NGO 9
by at |east or?é‘g%ﬁ?‘f“ﬁ@losﬁ’@ﬁoﬂ seHeYays N da delermpesstbe papaciti3d rhikbd 8specidB?,  H33,

or HB5: a_heawuis s ERRA AN AIDYS il S SERLBNE e} o | easi

one amno acid substitution at position H5 or
H58.; and a Hdiwgts ofiGiptinyGBRIhAeTseRh nkp i fill adidudts) wereSErtbdihdNh he by at
| east one am no aci.d s‘{l;al?stituti on at position H95, H96, HI7, or HI98. 23.
The i sol at ed éﬁ?ﬂtﬁ’b‘iﬂrc‘) ed dextzgnmaiinat 3itlow talg obd i misn Befosg iaisptionsf thel ai m 18,

wherein sai d pycih ad Mﬁ&k@paf&ma,ip@%%uﬁe%eq%ggé %&gh e&ch 3w ictRm ! he

group consisting of . a |light” chain CDRL domai n ha n am no aci
sequence of? SHb® peb diffgrence in signel bebwpge heselinesail pppeekihateln388@. #fBr NO. 12 by at

| east one am ii 41 11811 @ 1okl [ Qmai.n _havi ng an
ani no acid segggﬁlg{é&oﬁgégl%%&k@ lﬁﬁecg?lgg'ésqt%ﬁégm%eaﬂlnf ?18@%91';18 Pf'f?lgI’EQ |'DNO
13 by at | eastDipightnl fispecitic ehtbudyshinding fodmmobiticed tiotinytet riibai8Rva€DR3 donai n
havi ng an am no acidd,se. uence. of SEQ IE NQ, 14, or, sequence nodified from
SEQ I D NO 14 "Hpsusd: [4nhilpdies {20 s diipted ip BB rypping puffer and 25 ul aliquots -

were injected through the immobilized protein matrices at a flow rate of 5 pl/min. Prior
20  to injection of antibody, and immediately afterwards, PBS buffer alone flowed through
each flow cell. The net difference in baseline signal and signal after completion of
antibody injection was taken to represent the binding value of the particular sample.
Biosensor matrices were regenerated using 100 mM HCI before injection of the next
sample. To determine the off rate (Kygf), on rate (Kop), association rate (Kp) and
25  dissociation rate (Kg) constants, BIAcore kinetic evaluation software (version 2.1) was
used.
Representative results of improved candidate anti-IL-18 antibodies binding to
biotinylated rhIL-18, as compared to the parent antibodies 2E1 and LT28 (and murine
controls), are shown below in Table 12. For comparison, IC50 values from the cell-

30 based neutralization assay are also included and these are described in Example 4. All



24. The isol ated antibody, or an antigen-binding portion thereof, ﬁ?f ﬁ:m
23, wherein said variable region conprises a CDR domain sel ected rJU
group con3|a,t0|0r11g 99J a light chain CDRI domain nodified from SEQ ID NO 12
by at |east one amno acid substitution at position L3P§TUBY/N4170) 35 of
L34; a light chain CDR2 domain nodified from SEQ ID NO 13 by at | east one
am no acid substitution at position L5048 152, L53, or L55; and a | i ght
chain CDR3 donmin nodified fromSEQ ID NO 14 by at |east one amno acid
substitution SIOIFYETE PERAES singlrechaindy antitgdies fog stineouping|Bigorelag@lysis L95D,

L96, or L97. o23meba1baod Abeicanih Ry, Mherld BALIAER: HHAML AOWRALLLO"
thereof, conprisin l'east” two variable regions, afot one of said
vari abl e regi dagn VY mddghmhalanwhmaas)ngie clmquaianteccsﬂmmte@drehfabdshamhe

group consi sti re sai ol at human
anti body, or sﬁ?g&anﬁﬁgdélﬁ ‘;jﬁ; etégiﬁlgfra?eggéantlﬁgalgﬁ?&ﬁbe% CW( ?ndi ng
human | L-185 dight (L)Iollﬁ@émbyﬁSKalﬁu paiition and wit@el ofthé b Ycid Subs@idtion.

anti gen-bi ndi ng portion thereof, conprising a light chain wvariable region
(LCVR) having an amino acid sequence of SEQ ID NO 15 and a heavy chain
variabl e regi %Mm%inmﬁgzbfAhﬂ9L11bwﬂmoafésa§mbe%ﬁ%ﬁ{'§E1 Qfadﬁ.ﬁ@a 1D NQ
16, wherein said isolated human anti body, or said antigen-binding portion
thereof is capable of binding human IL-18. 27. An |soI ated anti body, or an

ant i gen- bi ndi nng PO, trerepf, T o egg—a&ﬁe regi on
(LCVR) having the é[rrn&ﬁgdgm d eoqnugér%% %’Eﬁng N(})(cI ﬂ\d eaJy chain
vari abl e regi on ( HCVpndhavi ng| t sy np ac(sl) sequence of |SBQ@lue* NO 17,
wherein said i|sol ated human anti body, pr said antigen-bindi ng port|i on

t hereof is capabl e of binding human | Lr18. 28. The isol ated antibqdy, or

an antigen-bindi ng portion ther gl pafdnt@nd miuthhts Wherern sard vai|i abI e
regi on conprisies—a-CDR domain selected fromthe group consisting gf:

heavy chain CDIﬂE"d&Pﬁieﬁt)f%Rﬁ"ng AREAR nb G#2K103 o (U AREDD T SBEE-BMNG. 20

gtrjb:teﬁgﬁtnfgn;rm%am gg&%ﬁtgﬁ?ﬁkcbgvl\gbn; nmrlla\c/liL nlq jg;L a(rglﬁodlam g@cﬁence of
SEQ ID NO. 21, lci’r433equenceﬂgnd|nf L‘f?fl ohm’.f?QMD Ng)nwzlnby at5B-gMst| one
201 0 sequence [IPBEQ 1D NG 22, or  SeRUBHEET Aol { | od 1 orEEND|NG 22
by at | east oneHs8¥ no acid substitution. - 1.5E-8M

H58Q - 1.6E-8M

L34S + H53R 2,7E+03 6.82E-05 2.3E-08 3.0E-09M

(2E1RS)

L34S + H58Q - 1.5E-8M

L34S + H53Y 5.28E-05 6.7E-9M

H53R + H58Q - 1.2E-8M

H53Y + H58Q , - 1.2E-8M

L34S + H53R + 6.18E-05 2.8E-9M

H58Q ,

L34S + H53Y + - . 8.0E-9M

H58Q |

L9oC 4x

L93C , 2-4x




29. The isol ated antibody,

28,

wher ei n

group consi §tjn

by at

or

| east one a

28 no

a heavy chain CDRI

or an antigen-binding portion thereof,
sai d variabl e region conprises a CDR domai n sel ect ed
domain nodified from SE
acid substitution at position H3&CT

H35; a heavy chain CDR2 domain nodified from SEQ I D NO 21 by at
450, H5 1, H52, H52a, HB3, Hb4,

-
2

of claim

A8

one amno acid substitution at positiohn

H56, or H58: nd_a heavy chajn CDR3 domain modified from SEQ I D NO 22 by
at |east one W%%(ﬂrcﬁsubstitution At posi tign H96, HJ6, HBX, HI8, HO9,
H100, H100a, 1§ or—HI02 T S6—The—tsotatet llt;bUUﬁ

ant i gen-bi ndi ng_por'tion therepf, of clfim 28, erein sdi d €§¥| abl e

regi on conpri sek98bECMR domai nf sel ect edj from the[group corsi s34gg aof . a

li ght chain }—dorai-A—hRavi-Ag—ap—arin i-d-sequence of ISEQ 1D N 23,

or sequence nodified from SEQ | affgtwdmutﬁ st one amino acid
substitution alt_'rzm%pé,ﬁ a i +64a N1 g5 d T mino aci d
sequence of SEQ.1D ?E, Egguﬁcn #odijj ed from ng( %tﬁ\lg“ 24 by at
| east one ami npH8#Rd substitufion; and| a Iight|chain COR3 d&8=in |having
an am no acid nce—of —SEQ+BNO—25—or—sequenee—+odiied4+oem SEQ | D
NGO 25 by at legast one am no jacid substitution.|31. The |solg§’éd anti body,
or an anti gen-pi ndi ng porti on thereof, of claim 30, wherern sard|variable
regi on conpris donmai-n fromithe group consisting qgf. -56 -
6 JUL 2004 a || Wz'f"au Cori] JOREFIE ahal e | o259 | b RE-10M Hy at

| east one am njo31gmi d SUDS'[I'[U[-'_ o} JF = " 3Q.6E-09° |LaoES L34 a

l i ght chain domai n _nodi £ edeE*r-?m SEg)1Elf)wNO '2946 ggat I éOaES one am no

acid substitution at position L50, L52, L53, or L55; and a light chain
CDR3 domai n nodi § e aci.d
substitution at po@?t‘{aﬁ@ég_éggehggu%fgié "Eéff%f‘gg?‘%é@%grﬁfgg tﬂEé’@ée"tL%b
L96, or L97. 32. An isolated antibody, or an antigen-binding portion

t hereof, conmprising at |least two variable regions, at |east one of said
vari abl e region conprising an amno acid selected fromthe group
consisting of SEQ ID NO 26, 27, and 29. 33. An isolated antibody, or an
anti gen-bi ndi ng portion thereof, conprising a light chain wvariable region
(LCVR) conprising the am no acid sequence of SEQ ID NGO 29 and



a heavy chain variable region (HCVR) conprising the amno acid sequerﬁcguefm,*
SEQ ID NO 26, wherein said isolated human anti body, or said

anti gen- bi ngj ytion thereof is capable of binding human |L-18. 34. An

i sol gt ed ant .°B’géy, or an antigen-binding portion thereof - "UHIHEing a

i ght chain variable region (LCVR) havi & the am no acid sequence of SEQ

ID NO 29 and a heavy chain variable reg on (HCVR) having the am no acid
sequence of SEQ ID NGO 27, wherein said isolated human anti body, or said
anti gen-bi ndi ng portion thereof is d=MPEE# binding human IL-18. 35. An

i solated nucleic aci dNEOTALIPINGAGHVIPP OF ANTI- gggpﬁqcp guence of any
one of clains 1-34. 36. The | i 6IﬁES which is
in a reconbi nant e%ﬁﬁé%@ﬂ%ﬂ?e pagnaliging @ivityrofithesantidwiohn 113 Hantvhodiés df ke

r

nbi t e h i ntroduced. 38. A
rothod of "synehegih el fEb Sl B MabelBl -PERR PGRHCCT 3 0
CE| tu [) i ng ih he holleBnc?;3 ; theaibsag Ie;nﬁ]mys’?KGll relR (A'I]CCl#Cle'leggﬂye_lrdﬁeﬁdub %e%l&‘eéﬁa]} i body
that binds hu nt hesi ce e method o
cl ai m 38, WhEIr‘BgI enma%m%lcéfﬁf‘f’%éh enguIﬁE%\a{"ﬁgor Bgt%t%‘ﬁaé?l FreRniaHes (s> WBBposi ti on
clorrpr is |1 ng4t hmmmwmtureMetamm ?IP& #msm?%fswém&&d ﬁlﬁhelro%%tal abvigdly of

ai ns a eytijca acceptabl e carrijer.

Shar nmaceut i ca@%@%@? g*“ -4 L&) MLWEWWF (ﬁ@?@fﬁﬁiﬂﬁﬁﬂi’ §§gmt§,{ml| east
one  addi ti onglatinei 3Gk SreBOERLIn Glocd #15070-06) el PO AGK BN Gll L 18

activity is detrinme The harrraceutlcgl’l conposition m 41,
wher ei n” sat¥ addi tI@F?&ﬂfoaﬁemnep@ahzat@muIQMG-IB:EH&&}inmb&t@bmﬂrzmgfnﬂe gr oup

PO et ot HAREAk o0 1906145 AATNbalc0 HiR 30w o ARAL f Ripedyi 15! 9 UMY

[L-12, met hotrex nt agon cortrcosterol
rapanycin, FKmﬁc)mddOnknf-Hs-ﬂ&(@ndet =8ugtnil) armalfihanbared for g7'agerthsor R0 ks, met hod
of making an tib

hat bin i nt er| euki n- L-
conpri si ng: ei‘%é’ls“ '%e © F‘B8g§“ M?fé‘f}?lgﬁl@ tpej oG ?Siag‘l@ﬂt’%ﬁ%‘r“fl‘é‘ieﬁg an
epi topg of humkN- ghnma&oaﬁcnb@(rjahmhm wgmgfomsﬁnﬁmge{nﬁﬁ&ﬂcm]gy %\ragamé ErI?sE 18
anti body reper at_binds the epitope of hunan -18, or
portion thg e(ﬁ“ (15%‘ B%Pi%%é) B%“n FEHIFN G, ageprdipg, iorths manufastusgs ingegijons,
repertoire is AdhiFN-gonit fréRRfidmOWds@alcilated (pg/ml) off a standard curve.
In all, four mutant antibodies, i.e., the 2E1 derived L34S, H53R, H53Y, and

Q

H58Q, were shown to have greater IL-18 neutralization potency than the parent 2E1
antibody (see Table 12). The improvements in IC50 values using the KG-1 assay were
20 inthe range of 2 to 5 fold, and similar improved binding results were determined us{ng
BlAcore analysis.
Various mutation combination clones were also prepared and tested, and this
data is summarized in the Table 12. The best combination clone 1.34S-HS3R showed a
greater than ten fold improvement over the parent antibody 2E1 in both the KG-1 cell-
25 based assay and using the BIAcore analysis. Theresulting antibody was designated the
name of 2E1RS.
Several other mutant clones of 2E1 showed an improvement in potency, i.e., IL-
18 peutralization, as determined using the KG-1 assay. The mutant L95Y offered 5 to 8
fold better IC50 values than the parent 2E1 antibody. Several other mutants offered a 2
30 to 3 fold improvement and they are 2E1 mutants H96A, H96Q, H96S, H98S, L90C,



an animal and the nmethod conprises inmunizing the animal wth the antjgen
conprising an epitope of human IL-18 or portion thereof. 45. The rretl&)dUb_f 200%
claim42 or whss grei n said epitope conprises the amno acid seqguence '
sel ected from FRe group consisting of SEQ ID NO 3 and Z§TUU04Me net hod
of claim43, wherein said in vivo repertaire is a fully human

i munogl obulin repertoire integrated i nt3lthe genone of the aninmal. 47.

The met hod of @r 'g?gg,%g%erei n_the anti bo%é/ repertoire is a reconbi nant
anti body i br 03’{’ t I PrEMPo 94 PR d 94 Ws EPHR Ai98RA LI96HL (LI9paR, LORR, h an
ant i gen_ conpr i SisaW, LOKUE, EpstvPHRseY, Meeidlloya8 Of portion thereof. 48. The
met hod of claim43, wherein the lihrary is a human antibody |ibrary. 49. A
net hod for inhi bitilgbindiagef 2EL inghefomi ofian\ScEomibodyi ardg@ amibadyt wasglsou man
IL-18 with 't . 0fy claim1 such that human 1L-18 activity is

i nhi bited. 50%@%{? ogﬁ’ig'oér)' i nhibiting human IL-18 activity conprising
contacting human | Btill figthenitwhmbiasts dertvied froiy, thell TR HatefEdhotld BEfirBadALL g ON

t hereof, of a f...cl ai .1-34 such , that huy, I'L-18 activity is

i nhi bi t ed. 51%}3\9‘%?%%‘&@%%'*WRFB‘?W?F@”FF&?WW@?Y-18 activity in a human

subj ect suffering MhessraultddesRhsire thad fidy Hatah H:-18 &uBSliZing dh¥bddRes can be
detrinental, ;:fg);rpri si,ng adm ni stering to the human subject the anti body,

or anti gen- bi PR HEHRE s aetheds andreompgsitipng offhe imventies 1- 34 such that human
I L-18 activity in the human subject is inhibited. 52. A nethod for
treating a human subject suffering froma disorder in which IL-18

activity id0detrinmental by adnini st &@QUIYALENFS i body according to anyone
of claims 1-34 su b eat i S_achieve 53. The pmethod of claim
52, wherein said d?g%%eggéle(l{ lglq%e ecpé%f%?l}%emoﬁ?? %Ert%ﬁsﬁega&’bwginginﬁﬁe than
rheumat oi d ar trbwtine iexperioshisticn, tany ¢quivalepts wethé bpecifib enbddimeitd dTlie ihventidy M

arthritis, psoflatic arthgitis,. reactive arthritis, spondyl oarthropat hy,
systenic | upusdeg%ée&eéelﬁ'&ucéGﬂ)lﬂvaé?lgstaﬁeelﬂﬁf’%éid%F’e @‘ZBIHPPSged(W deltowing cerati ve
colitis, inflatams.ory bowel disease, insulin dependent diabetes nellitus,
thyroiditis, asthma, allergic diseases, psoriasis, dermatitis

scl eroderma, graft versus host disease, organ transplant rejection, acute
or chronic i mMmune di sease associated with organ transpl antati on,

sarcoi dosis, atherosclerosis, dissem nated intravascul ar coagul ation
Kawasaki's di sease, Grave's disease, nephrotic syndrome, chronic fatigue
syndrone, Wegener's granul omatosis, Henoch- Schoenl ei n purpurea,

m croscopi ¢ vasculitis of the kidneys, chronic active hepatitis, uveitis,
septic shock, toxic shock syndrone, sepsis syndrone, cachexi a,




i nfectious di seases, parasitic diseases, acquired inmunodeficiency
syndrone, acute transverse nyelitis,_Huntington's chorea, Parkinsors 8 JUL 2004
di sease, Al zhei ner's disease, st rok‘e5,2'pri mary biliary cirrhosis,

henol ytic; anem a, malignancies, heart failure, nyocardial infarction,
Addi son’ s éi§%%§1ﬁed-5p°r adi ¢, polyglandul ar deficiency type I and

pol ygl andul ar "deficiency type Il, Schmdt's syndronme, adult (acute)
respiratary, distress si;ndrome, al opeci a, alopecia areata, seronegative
ar t hopat ﬁly AGYTPROYRA CARAPTIsIpg jachumag raprosional anithedy.cariastigen-bindingtoytion

ul cerative H§reoficgpahle ﬂ#@ﬁé@ﬁ?,humﬂ&dﬁat hic synovitis, chlanydia,
yersinia and sal nonel | a associ ated arthropathy, spondyl oart hopat hy,

at her omatZoue atibtndy o claim dr whereinghe sitihodsit @pintigai-biadigyg portisat théebLINe

bul | ous di disseigtesizomthingias IuBgeaith sk rewRbh@Hsr00] s 'ak ks, asRRIERRIRAI d.

l'i near | gAbysaréasplasaiohbdsviiite, Sreeiioh ihilitsaRafRiTR. 1 SERAV wRBShUEYor

haenol yti c1 xarefemrbales@cqui red pernici ous anaem a, juvenile pernicious
anaem a, myalgic encephalitis/Royal Free D sease, chronic nucocutaneous
candi di asy i . qr L imary seclerasing hepatjtis
cryptogert et atateemld etk fonflioll t e SRRl b dee
Syndr one, g re i L 18 v fh éf‘gtc%%t;%ﬁ gases s $4tis C, conmmon

%
Ul.r n y 1
varied i mm%%%’fl Wg};ﬁcci A IPRRINGE X W map 18 A6WYity) , dil at ed
car di omyopiithyn {hdeEisstty, ovarian failure,

by
&rral premature ovarian
failure, fibrotic lung disease, cryptogenic fibrosing alveolitis, post

i nf | ammattolthe pribedy of elaim 1) wheyeinitheantibody,rmirentigant binding pertivnnhérbef,

connect i vedissasiaies foors bumen Hsd 8 ovitht aklirate eosthittafdlx 10k odissase, m xed
connect i vedetermsined byliwstrae plaamen cdsah@de | ditvehict 9BA%E husis TBITBGcBELEr 0Si S
associ at edwithtaed€ijidfilad 10 M er tissease, rheumatoid arthritis associ ated
interstitial lung di sease, system c |upus erythematosus associated |ung
di sease, sAPRERiHEMPSE Elaith POV NIRYAThS ribBEy Ut aft éﬁi{f&gg gb&%ﬁ%ﬁere?fsj ogren's
di sease asgQecpi&drdii ?ﬁ‘ﬁ PE38 Svith %rﬁg cgrgstasn f % 'P 5 Apgoct atéd lung

di sease, vgsghliiig acé'éﬁsxlnﬁrrxl?es | SBase, i@ﬁ' Q)ﬁtsﬁl 03i ﬁif{ﬁsﬁ%l ated |ung
di sease, erlg- |¢d|}iﬁ g& @LS [ f5sQpance, of whichinaipits Aupan Il 18 aofiyitygj s
bronchi ol i P18 2BAr50 PJf¥Sc  eosi nophilic pneunonia, |ynphocytic
infiltrative |lung disease, postinfectious interstitial |ung disease,
gouty ar Ohthe pribody,pbelammy fﬁewhf’éﬁatﬂilq ardibogy e antigeachindingperion tesecfi t i s

(cl assi caldissoeiatepfromehusnan pkf With e frat fate eopstantygfd-210ist'of lesyre hepatiti s
(ant i - LKMdgterininsdypylsarfate (}ililsn)qn rasananes, nuwbichmahibitstsdingnibgl §/ amiettya, type B
insulin e &t @aod 1w 10 Beariedsosi s ni gri cans, hypoparat hyroi di sm acute

i mmune di sease associated with organ transplantation, chronic i mune

di sease asTRcamibedy vf é18in0 1 Gkereih SR, ¥ bflgenThER géﬁiroﬁﬁl'xe?eofp” mary
s nggz gggdigiwiaféa_%m ﬁum%ﬂi—'l@%dit% 4R Faidco s&a%f P§'1§‘6§' %Flegs, ak d opathi-c

gl oner ul ongeé Igftlg% $1 29 o ﬁsl(%glgieg%a%g%I(}??\?%Chobﬁl?)ﬁgﬁ%n ney’%? af_tilvrlfté’ di sease,

8. An isolated human antibody, or antigen-binding portion thereof, that binds an epitope
of human IL-18, or portion thereof, comprising an amino acid sequence selected from
the group comprising SEQ ID NO:3 and SEQ ID NO: 33.

9. The antibody, or antigen-binding portion thereof, of claim 8, wherein the antibody is
a neutralizing antibody.

10. The antibody, or antigen-binding portion thereof, of claim 8, which is a recombinant
antibody.

L1. The antibody, or antigen-binding portion thereof, of claim 8, which is a monoclonal



di scoid lupus erythematosus, male infertility idiopathic or NOCS, sperd:
autoimunity, nultiple sclerosis (all_ subtypes), synpathetic ophthal 'JHL 200%
pul nonary hypertension secondary to ¢bonnective tissue di sease,

CGo. odpasture's syndrone, pul nonary -59 6 JUL 2004 nanifestation of

pol yarteri tg&i%(agosa, acute rheumatic.fever, rheumatoid spondylitis,

Still's disease,”system c sclerosis, S ogren' s syndrone, Takayasu's

di sease/arteritis,  autoi mune thronbocytopaenia, idiopathic

t hr onboc?@o%‘&é?ﬂlﬁed Burmen MtbeA® araprigandbinding earion therpaft thaybioidsliosm  goi t r ous
aut oi mune ¥BISBE Ry Peman Henl 3. relkseinthannsibody, e astigen-tabding botioaicaéafiune
hypot hyr oi dfi§saciatesifrem humps Hed8with phacagemstant of@ils T 6r ey, beary vascul itis
vitiligo, adeiermihéd/lpy swifase omk’dsomime,ldr\v&ﬁckdiinﬁiﬁﬁsﬂﬁma@h]i—%%’tivignd

ast hma, nenwih adil€graddrs1q®M or lesglepr essi on and schi zophreni a) and Th2 Type
and Thl Type nedi ated di seases. 54. A nethod of treating a !oa_tienth

suf f eri nd3f TRMsalalldSALESTy dF I 0D of i adtSefBldd rlsing the step
o e oo S PR L

e adm ni sgabiidh & g eel RSl et Sh e %uoﬁg' it ;s sel ected
fromthe gr HRaﬁ?@s 0%?1I nﬁ) agssa P ; Yo g gnt GeR1i ndi ng
fragment theréof et Rotr éx8t €S -anti- TNF anti body or antigen bindi ngd
fragment thereof corticosteroids, cyclosporin, rapanycin, FK506, an
nongst er dira5he igpipted antipq 2k 25 o @tlg%blmimga}mmpﬂ?emfmm@i ng a human
ant i body orisspeialss frg@umandinkg Wish & kerraterronstont, of IwhEy i ror as,cisconpound i s
capabl e of deteraingd ba Sp’lﬁaqﬁﬁmmieﬁso&lamm powipk pihities hunemdLi & RGvap am no
aci d sequendth @elCacofeldx lOOM driessgr oup consi sting of SEQ ID NO 70 and SEQ
ID NGO 71. WD 01/58956 PCT/USOL/ 04170 1 SEQUENCE LI STI NG <110> Ghayur,

Tari g et 18 Thisis30red ANTbBEPbESaikHAT 0Bl Mhhdi it iflePbok 8y iy METHODS
OF MAKI NG Aot NG a0 BE\s Mif a%%épa%e Sokfbtart éﬁ%gc?h 4-@%2%8%

<151>2000- @éredflined by surface 9plasmon resonance, or which inhibits human IL-18 activity
with an ICsp of 1 x 10”°M or less.

16. An isolated antibody of claim 12, or antigen-binding portion thereof, which
dissociates from human IL-18 with a ko rate constant of 1 x 10°s! or less, as
determined by surface ?lasmon resonance, or which inhibits human IL-18 activity
with an ICsp of 1 X 107°M or less.

17. The isolated antibody of claim 12, or an antigen-binding portion thereof, which
dissociates from human IL-18 with a k. rate constant of 1 x 10! or less, as
determined by surface Iplasmon resonance, or which inhibits human IL-18 activity
with an ICsp of 1 x 107"'M or less.

18. An isolated human antibody, or an antigen-binding portion thereof, comprising at
least two variable regions capable of binding an epitope of human IL-18, wherein
said isolated human antibody, or said antigen-binding portion thereof is capable of
binding human IL-18.

19. The isolated antibody, or an antigen-binding portion thereof, of claim 18, wherein
said antibody, or an antigen-binding portion thereof, contains at least one amino acid
substitution or insertion that improves IL-18 binding as compared to the unmodified
antibody or antigen-binding portion thereof.

20. The isolated antibody, or an antigen-binding portion thereof, of claim 18, wherein
said antibody, or an antigen-binding portion thereof, contains at least one amino acid
substitution or insertion that improves neutralization of IL-18 as compared to the



<160>71 <170> Patentin Ver. 2.1 <210> 1 <211> 15 <212> PRT <213> Hono

sapi ens <400> 1 Pro Leu Phe G u Asp I\g& Thr Asp Ser Asp Cys Arg As-pBAgm 2004
Ala 1 5 10 15 <210> 2 <211> 16 PRT <213> Honpb sapi ens <400> 2 Cys
Pro Leu Phe G u Asp Met Thr Asp Ser Asp Cys Arg Asp Asn Ala 1 5 10 15

<210> 3 PRT <21 l.ens .<400> 3 Pro Leu Phe Qu
Asp Met Thr &‘7}{2"@6‘1 a‘is Odé% ang %e“%’i ‘{%‘O%O‘i‘ﬁgé}& eropf. 211> 157 <212> PRT
<213> Ho pi ens <400> 4 Tyr Phe Gy, Lys Leu du_Ser Lys Leu Ser Val Ile
Arg Asn L;ﬁﬁs‘ﬁﬁatfd gnijhpdy SOrW“@?P‘Q‘é‘ijlgdlﬁ’W Plle@f AEplaim ASyhergign Arg Pro
Leu Phe @ aiskypriablg rogiongompyises X3l domainy sefsoted dupny the groupeaonsistingefp Ser
Asp Cys Arg A@@aﬂs shain £DRIgdonpain Fving srearmine aridssequence of SEQ ID NO: 9, or
sequence modified from SEQ ID NO: 9 by at least one amino acid substitution;
a heavy chain CDR2 domain having an amino acid sequence of SEQ ID NO: 10,
or sequence modified from SEQ ID NO: 10 by at least one amino acid substitution;
and
a heavy chain CDR3 domain having an amino acid sequence of SEQ ID NO: 11,
or sequence modified from SEQ ID NO: 11 by at least one amino acid substitution.

22. The isolated antibody, or an antigen-binding portion thereof, of claim 21, wherein

said variable region comprises a CDR domain selected from the group consisting of:

a heavy chain CDRI domain modified from SEQ ID NO: 9 by at least one amino
acid substitution at position H30, H3 1, H32, H33, or H35;

a heavy chain CDR2 domain modified from SEQ ID NO: 10 by at least one
amino acid substitution at position H52, H52a, H53, H54, H56, or H58.; and

a heavy chain CDR3 domain modified from SEQ ID NO: 11 by at least one
amino acid substitution at position H95, H96, H97, or H98.

23. The isolated antibody, or an antigen-binding portion thereof, of claim 18, wherein
said variable region comprises a CDR domain selected from the group consisting of.
a light chain CDR1 domain having an amino acid sequence of SEQ ID NO: 12,
or sequence modified from SEQ ID NO: 12 by at least one amino acid substitution;
a light chain CDR2 domain having an amino acid sequence of SEQ ID NO: 13, or
sequence modified from SEQ IDNO: 13 by at least one amino acid substitution; and
a light chain CDR3 domain having an amino acid sequence of SEQ ID NO: 14, or
sequence modified from SEQ ID NO: 14 by at least one amino acid substitution.

24. The isolated antibody, or an antigen-binding portion thereof, of claim 23, wherein

said variable region comprises a CDR domain selected from the group consisting of:

a light chain CDRI domain modified from SEQ ID NO: 12 by at least one amino
acid substitution at position L3 0, L3 1, L32, or L34;

a light chain CDR2 domain modified from SEQ ID NO: 13 by at least one amino
acid substitution at position L.50, L52, L53, or L55; and

a light chain CDR3 domain modified from SEQ ID NO: 14 by at least one amino
acid substitution at position L89, 1.90, 191, 1.92,1.93, 1.94, 1.95, 1.95a, 1.95b, 1.96,
or L97.

25. An isolated antibody, or an antigen-binding portion thereof, comprising at least two
variable regions, at least one of said variable regions comprising an amino acid
sequence selected from the group consisting of SEQ ID: 15, 16, and 17, wherein
said isolated human antibody, or said antigen-binding portion thereof is capable of
binding human IL-18.
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thereof is capable of binding human IL-18.

28. The isolated antibody, or an antigen-binding portion thereof, of claim 18, wherein
said variable region comprises a CDR domain selected from the group consisting of:
a heavy chain CDRI domain having an amino acid sequence of SEQ ID NO: 20,
or sequence modified from SEQ ID NO: 20 by at least one amino acid substitution;
a heavy chain CDR2 domain having an amino acid sequence of SEQ ID NO: 21,
or sequence modified from SEQ ID NO: 21 by at least one amino acid substitution;
and
a heavy chain CDR3 domain having an amino acid sequence of SEQ ID NO: 22,
or sequence modified from SEQ ID NO: 22 by at least one amino acid substitution.

29. The isolated antibody, or an antigen-binding portion thereof, of claim 28, wherein
said variable region comprises a CDR domain selected from the group consisting of:

a heavy chain CDRI domain modified from SEQ ID NO: 20 by at least one amino
acid substitution at position H30, H31, H32, H33, or H35;

a heavy chain CDR2 domain modified from SEQ ID NO: 21 by at least one
amino acid substitution at position H50, HS 1, H52, H52a, H53, H54, H56, or H58;
and

a heavy chain CDR3 domain modified from SEQ ID NO: 22 by at least one
amino acid substitution at position H96, H96, H97, H98, H99, H100, H100a, 11101,
or H102.

30. The isolated antibody, or an antigen-binding portion thereof, of claim 28, wherein
said variable region comprises a CDR domain selected from the group consisting of.
a light chain CDRI domain having an amino acid sequence of SEQ ID NO: 23,
or sequence modified from SEQ ID NO: 23 by at least one amino acid substitution
at position;
a light chain CDR2 domain having an amino acid sequence of SEQ ID NO: 24, or
sequence modified from SEQ ID NO: 24 by at least one amino acid substitution; and
a light chain CDR3 domain having an amino acid sequence of SEQ ID NO: 25, or
sequence modified from SEQ ID NO: 25 by at least one amino acid substitution.

31. The isolated antibody, or an antigen-binding portion thereof, of claim 30, wherein
said variable region comprises a CDR domain selected from the group consisting of.
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32. An isolated antibody, or an antigen-binding portion thereof, comprising at least two

variable regions, at least one of said variable region comprising an amino acid
selected from the group consisting of SEQ ID NO: 26, 27, and 29.

33. An isolated antibody, or an antigen-binding portion thereof, comprising a light chain
variable region (LCVR) comprising the amino acid sequence of SEQ ID NO: 29 and
a heavy chain variable region (HCVR) comprising the amino acid sequence of SEQ
ID NO: 26, wherein said isolated human antibody, or said antigen-binding portion
thereof is capable of binding human IL-18.

34. An isolated antibody, or an antigen-binding portion thereof, comprising a light chain
variable region (LCVR) having the amino acid sequence of SEQ ID NO: 29 and a
heavy chain variable region (HCVR) having the amino acid sequence of SEQ ID
NO: 27, wherein said isolated human antibody, or said antigen-binding portion
thereof is capable of binding human IL-18.

35. An isolated nucleic acid encoding an antibody CDR amino acid sequence of any one
of claims 1-34.

36. The isolated nucleic acid of claim 35, which is in a recombinant expression vector.

37. A host cell into which the recombinant expression vector of claim 36 has been
introduced.

38. A method of synthesizing an antibody that binds human IL-18, comprising culturing
the host cell of claim 37 in a culture medium until an antibody that binds human IL-
18 is synthesized by the cell.

39. The method of claim 38, wherein said antibody is human.

40. A pharmaceutical composition comprising the antibody, or antigen- binding portion
thereof, of any of claims 1-34, and a pharmaceutically acceptable carrier.

41. The pharmaceutical composition of claim 40 which further comprises at least one
additional therapeutic agent for treating a disorder in which IL-18 activity is
detrimental.

42. The pharmaceutical composition of claim 41, wherein said additional agent is
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44. The method of claim 43, wherein the antibody repertoire is an in vivo repertoire in
an animal and the method comprises immunizing the animal with the antigen
comprising an epitope of human IL-18 or portion thereof.

45. The method of claim 42 or 43, wherein said epitope comprises the amino acid
sequence selected from the group consisting of SEQ ID NO: 3 and 33.

46. The method of claim 43, wherein said in vivo repertoire is a fully human
immunoglobulin repertoire integrated into the genome of the animal.

47. The method of claim 43, wherein the antibody repertoire is a recombinant antibody
library and the method comprises screening the library with an antigen comprising
the epitope of human IL-18 or portion thereof.

48. The method of claim 43, wherein the library is a human antibody library. |

49. A method for inhibiting human IL-18 activity comprising contacting human IL-18
with the compound of claim 1 such that human IL-18 activity is inhibited.

50. A method for inhibiting human IL-18 activity comprising contacting human IL-1 8
with the antibody, or antigen-binding portion thereof, of any of cla1ms 1-34 such
that human IL-18 activity is inhibited.

51. A method for inhibiting human IL-18 activity in a human subject suffering from a
disorder in which IL- 18 activity is detrimental, comprising administering to the
human subject the antibody, or antigen-binding portion thereof, of any of claims 1-
34 such that human IL-18 activity in the human subject is inhibited.

52. A method for treating a human subject suffering from a disorder in which IL-18
activity is detrimental by administering an antibody according to anyone of claims
1-34 such that treatment is achieved.

53. The method of claim 52, wherein said disorder is selected from the group
comprising theumatoid arthritis, osteoarthritis, juvenile chronic arthritis, Lyme
arthritis, psoriatic arthritis, reactive arthritis, spondyloarthropathy, systemic lupus
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Lys Pro  13Q0ke3 &ﬂﬁr biliary cirrhosis, hemolytlc anemia, malignancies, heart failure,
myocard1a1 infarction, Addison's disease, sporadic, polyglandular deficiency type I
and polyglandular deficiency type II, Schmidt's syndrome, adult (acute) respiratory
distress syndrome, alopecia, alopecia areata, seronegative arthopathy, arthropathy,
Reiter's disease, psoriatic artbropathy, ulcerative colitic arthropathy, enteropathic
synovitis, chlamydia, yersinia and salmonella associated arthropathy,
spondyloarthopathy, atheromatous. disease/arteriosclerosis, atopic allergy,
autoimmune bullous disease, pemphigus vulgaris, pemphigus foliaceus, pemphigoid,
linear IgA disease, autoimmune haemolytic anaemia, Coombs positive haemolytic
anaemia, acquired pernicious anaemia, juvenile pernicious anaemia, myalgic
encephalitis/Royal Free Disease, chronic mucocutaneous candidiasis, giant cell
arteritis, primary sclerosing hepatitis, cryptogenic autoimmune hepatitis, Acquired
Immunodeficiency Disease Syndrome, Acquired Immunodeficiency Related Diseases,
Hepatitis C, common varied immunodeficiency (common variable
hypogammaglobulinaemia), dilated cardiomyopathy, female infertility, ovarian
failure, premature ovarian failure, fibrotic lung disease, cryptogenic fibrosing
alveolitis, post inflammatory interstitial lung disease, interstitial pneumonitis,
connective tissue disease associated interstitial lung disease, mixed connective tissue
disease associated lung disease, systemic sclerosis associated interstitial lung disease,
rtheumatoid arthritis associated interstitial lung disease, systemic lupus erythematosus
associated lung disease, dermatomyositis/polymyositis associated lung disease,
Sjogren’s disease associated lung disease, ankylosing spondylitis associated lung
disease, vasculitic diffuse lung disease, haemosiderosis associated lung disease, drug-
induced interstitial lung disease, radiation fibrosis, bronchiolitis obliterans, chronic
eosinophilic pneumonia, lymphocytic infiltrative lung disease, postinfectious
interstitial lung disease, gouty arthritis, autoimmune hepatitis, type- I autoimmune
hepatitis (classical autoimmune or lupoid hepatitis), type-2 autoimmune hepatitis
(anti-LKM antibody hepatitis), autoinimune mediated hypoglycaernia, type B insulin
resistance with acanthosis nigricans, hypoparathyroidism, acute immune disease
associated with organ transplantation, chronic immune disease associated with organ
transplantation, osteoarthrosis, primary sclerosing cholangitis, psoriasis type 1,
psoriasis type 2, idiopathic leucopaenia, autoimmune neutropaenia, renal disease
NOS, glomerulonephritides, microscopic vasulitis of the kidneys, Lyme disease,
discoid lupus erythematosus, male infertility idiopathic or NOS, sperm autoimmunity,
multiple sclerosis (all subtypes), sympathetic ophthalmia, pulmonary hypertension
secondary to connective tissue disease, Go.odpasture's syndrome, pulmonary
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54. A method of treating a patient suffering from a disorder in which IL- is detrimental
comprising the step of administering an anti-IL- 18 antibody, before, concurrent, or
after the administration of a second agent, wherein the second agent is selected
from the group consisting of an anti-IL- 12 antibody or antigen binding fragment
thereof, methotrexate, anti-TNF antibody or antigen binding fragment thereof,
corticosteroids, cyclosporin, rapamycin, FK506, and non-steroidal anti-
inflammatory agents.

55. A compound comprising a human antibody or an antigen-binding portion thereof,
wherein said compound is capable of binding a polypeptide, said polypeptide
comprising an amino acid sequence selected from the group consisting of SEQ ID
NO: 70 and SEQ ID NO: 71.
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Leu Lys His Cys Ser Cys Ser Leu Ala His Glu Ile Glu Thr Thr Thr
20 25 30

Lys Ser Trp Tyr Lys Ser Ser Gly Ser Gln Glu His Val Glu Leu Asn
35 40 45

Pro Arg Ser Ser Ser Arg Ile Ala Leu His Asp Cys Val Leu Glu Phe
50 55 60

Trp Pro Val Glu Leu Asn Asp Thr Gly Ser Tyr Phe Phe Gln Met Lys
65 70 75 80

Asn Tyr Thr Gln Lys Trp Lys Leu Asn Val Ile Arg Arg Asn Lys His



1 <210> 21 <211> 17 <212> PRT <213> Hono sapi ens <400> 21 Ala |le §ejpj. 2004
Ay Ser Ay @y Ser Thr Tyr Tyr Ala Asp Ser Val Lys 1 5 10 15 Gy <210>

22 <211> 9 . < > PRT <213> Hono sapi ens <400> 22 Asp Asp Asp Asp Tyr Asp
Phe Asp Tyrwol(%égg 510> 23 <211> 13 $212> PRT <213> Hon’HPTéIéSBﬁ%@ VO

01/ 58956 PCT/ USO1/ 04173 9 <400> 23 Sgy Gy Ser Ser Ser Asn lle Ay lle

Asn Ala Val Asn 1 5 10 <210> 24 <211> 6 <212> PRT <213> Hono sapi ens
<400> 24°& )Fyﬂsﬁl?eﬁ%lg GunAoayr gLoPF - ilg_g e PyPIloyal ﬁ%rfnllbys <212> PRT

Lys Phe Phe Gln Ile Thr Cys Glu Asn Ser Tyr Tyr Gln Thr Leu Val
115 120 125

Asn Ser Thr Ser Leu Tyr Lys Asn Cys Lys Lys Leu Leu Leu Glu Asn
130 ’ 135 140

Asn Lys Asn Pro Thr Ile Lys Lys Asn Ala Glu Phe Glu Asp Gln Gly
145 150 155 160

Tyr Tyr Ser Cys Val His Phe Leu His His Asn Gly Lys Leu Phe Asn
165 170 175

Ile Thr Lys Thr Phe Asn Ile Thr Ile Val Glu Asp Arg Ser Asn Ile
180 183 190

Val Pro Val Leu Leu Gly Pro Lys Leu Asn His Val Ala Val Glu Leu
: 195 200 205

Gly Lys Asn Val Arg Leu Asn Cys Ser Ala Leu Leu Asn Glu Glu Asp
210 215 220

Val Ile Tyr Trp Met Phe Gly Glu Glu Asn Glj Ser Asp Pro Asn Ile
225 230 235 240

His Glu Glu Lys Glu Met Arg Ile Met Thr Pro Glu Gly Lys Trp His
245 250 255

Ala Ser Lys Val Leu Arg Ile Glu Asn Ile Gly Glu Ser Asn Leu Asn
260 265 270

Val Leu Tyr Asn Cys Thr Val Ala Ser Thr Gly Gly Thr Asp Thr Lys
275 280 285

Ser Phe Ile Leu Val Arg Lys Ala Asp
280 295

<210> 8

<211> 310

<212> PRT

<213> Homo sapiens

<400> 8
Cys Lys Glu Arg Glu Glu Lys Ile Ile Leu Val Ser Ser Ala Asn Glu
1 5 10 15

Ile Asp Val Arg Pro Cys Pro Leu Asn Pro Asn Glu His Lys Gly Thr
20 25 30

Ile Thr Trp Tyr Lys Asp Asp Ser Lys Thr Pro Val Ser Thr Glu Gln
35 40 45

Ala Ser Arg Ile His Gln His Lys Glu Lys Leu Trp Phe Val Pro Ala
50 55 60

Lys Val Glu Asp Ser Gly His Tyr Tyr Cys Val Val Arg Asn Ser Ser



<213> Honp sapi ens <400> 25 Ala Ala Trp Asp Asp Ser Leu Ser Ay Pr_olﬁvillu eitml'
<212> PRT <213> Hono sapi ens <400> 26 Ala I'l "8

5 10 <210> 26

Gy
27

Ay
108
Arg
Ser
Lys
Tyr

Ser @n

<211> 1%‘8%/251
Gy Seb Thr Trp Tyr At Asp Ser Val
<212> PRT <213> Honpb sapi ens <400> 28 Leu Val
Leu S&F Ts™A Aoat
Arg Gn Ala Pro Gy W 01

Trp Val

<211> 17

[ Thr Tyr Tyr Ala Asp Ser Val

Gy Lleed Mehucybr fyr\Viedn
Tyr Al a Asp Sekooval

Ala

Glu

Leu

145

Val

Ser

Phe

Pro

Ile

225

Asn

Tyr

Val

Thr

Leu
305

Gly Asp
115

Asn Asn
130

Leu Leu
Met Asn
Tyr Thr

Ile Thr
195

Ala Asn
210

Cys Asn
Gly Ser
Ser Val

Leu Asn
275

Cys Phe
290

Ile Tyr

<210> 9
<211> 6
<212> PRT
<213> Homo sapiens

<400> 9
Thr Gly Tyr Tyr Ile

1

<210> 10
<211> 17
<212> PRT

Gly

Glu

Asp

Val

Tyx

180

Leu

Glu

Val

Val

Glu

260

Ile

Ala

Pro

Gly

Leu

Asn

Ala

165

Leu

Glu

Thr

Thr

Ile

245

Asn

Ser

Lys

Val

5

&

Bey cAl a1d 118 988 1 Ye198lys e Koyvazer Thr
Lys Ay Angs Phe Thr

Leu

Pro

Ile

150

Glu

Gly

Glu

Met

Gly

230

Asp

Pro

Glu

Asn

Thr
310

His

I

Val

Lys

135

His

Lys

Lys

Asn

Glu

215

Gln

Glu

Ala

Ile

Thr
295

Cys

120

Leu

Phe

His

Gln

Lys

200

Val

Leu

Asp

Asn

Glu

280

His

Pro

Gln

Ser

Arg

Tyr

185

Pro

Asp

Ser

Asp

Lys

265

Ser

Gly

?er fls];

kys

Lys
> PRT <213> Hono sagi ens <400> 27 Al a
1510 15 Q@oy <210> 28
Gn Pro dy Gy Ser Leu

1

sy, “Ee

<211>

Prg YRhEITHPHE Ber Ser Tyr Al a Met

Il e Sap

Tyr Met Glu Phe Phe

Trp

Gly

Gly

170

Pro

Thr

Leu

Asp

Pro

250

Arg

Arg

Ile

Tyr

Val

155

Asn

Ile

Arg

Gly

Ile

235

Val

Arg

Phe

Asp

Lys

140

Lys

Tyr

Thr

Pro

Ser

220

Ala

Leu

Ser

Tyx

Ala
300

125

Asp

Asp

Thr

Arg

Val

205

Gln

Tyr

Gly

Thr

Lys

285

Ala

Cys

Arg

Cys

Val

130

Ile

Ile

Trp

Glu

Leu

270

His

Tyr

Arg Asp Asn

Lys

Lys

Leu

His

175

Ile

Val

Gln

Lys

Asp

255

Ile

Pro

Ile

Asn

Pro

Ile

160

Ala

Glu

Ser

Leu -

Trp
240
Tyr
Thr

Phe

Gln

8956 PCTI USOL/B4170 10 20 25 30

35 40 45
50 55 60



Ser Lys Asn Thr Leu Tyr Leu G n Met Asn Ser Leu Arg Ala Qu Asp 65 gs) Yg 2004
80 Thr Ala Vval Tyr Tyr Cys Ala Arg Asp Asp Asp Asp Tyr Asp Phe Asp = JB
95 Tyr Trp Gy Thr Met Vval Thr Val Ser Ser 100 <210> 29
<211> 111 S‘?l/oééﬁ%% <213> Honp sapi eps <400> 29 dn Serpjc??zqsoﬁ(@ﬁmThr dn
Pro Pro Ser3>AHemoSespi&lsy Thr Pro Gy G n 1 5 10 15 Arg Val Thr Ile Ser Cys
Ser Ay Ser Ser Ser Asn Ile Ay Ile Asn 20 25 30 Ala Val Asn Trp Tyr dn
A@n Leu gﬁ%ﬁd% Tr}_{snéla %‘;OT*;IZ{YS Leu Leu_ 35 40 45 1le Tyr Ay Asn Asp G n
Arg Pro Sef Gy Val’"Prg ASp"Ar g Phe &5 ABE"SBIB B RP Lys Ser Ay Thr
Ser Ala Ser Leu Ala Ile Ser Ay Leu Gn 65 70 75 80"Ser Au Asp Qu Al a
Asp Tyr Br Cys Ala Ala Trp Asp Asp Ser Leu 85 90 95 Ser Ay Pro Val Phe
Gy Ay Ay Thr Lys Leu Thr Val Leu Ay 100 105 110 <210> 30 <211> 235
<212> PRT <213> Hono sapi ens <400> 30 Leu Val Gn Pro Ay Ay Ser Leu Arg
Leu Ser QyspsAlpa Ala Ser Gy 1 5 10 15 Phe Thr Phe Ser Ser Tyr Ala Met Ser
Trp Val Aegisxin Ala Pro Ay 20 25 30 Lys Gy Leu Qu Trp Val Ser Ala lle
Ser Ay S@t2>GPyr Ay Ser Thr

<213> Homo sapiens

<400> 11
Lys Glu Gly Ala
1

<210> 12

<211> 11

<212> PRT

<213> Homo sapiens

<400> 12
Gln Gly Asp Ser Leu Arg His Phe Tyr Pro Asn
1 5 10

<210> 13

<211> 7

<212> PRT

<213> Homo sapiens

<400> 13
Gly Lys Asn Asn Arg Pro Ser
1 5

<210> 14

<211> 11

<212> PRT

<213> Homo sapiens

<400> 14
Gly Ser Arg Asp Ser Ser Gly Ile His Val Val
1 5 10

<210> 15

<211> 11

<212> PRT

<213> Homo sapiens

<400> 15
Gln Gly Asp Ser Leu Arg His Phe Tyr Ser Asn
1 5 10

<210> 16



35 40 45 -6 JUL 20% WD 01/58956 PCT/ USOL/ 04170 11 Tyr Tyr Al a Asp

Lys
Leu
Cys
Thr
Ay
Pro
Ser
Tyr
175
185
195
Val

<210> 31

Ay Arg Phe Thr

Adn

Ala Arg Asp
Met Valt1>ThT Val

Ser
Ser
Ay
Adn
Asp
190
200

210 215 220 Phe Ay Ay Gy Thr
<212> PRT <213> Honpo sapi ens <400> 31 Tyr

Met whs

Ser

GRy2EPRr Ay Ay
AP 3>S§?“‘°G*a§?l1‘r?r
S@bo>Ses Ser Asn

o

<211> 14
Leu Gu S8t0>Lys Leu Ser Val

Thr

<211> 17
<212> PRT
<213> Homo sapiens

<400> 17
Gly Arg Leu Asn Pro Arg Thr Gly Asp Ala Gln Phe Ala Glu Lys Phe

1

Gln

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

<400>

18

113

PRT

Homo sapiens

18

5

Gln Val Gln Leu Val

1

Serxr

Tyr

Met

Ile

Gly Arg

Gln
65

Leu

Ala

50

Gly

Gln

Gly

Ser

<210> 19

5

Lys Val
20

Ser

His Trp Val
35

Leu Asn Pro

Arg Val Ala

Ser
85

Leu Asp

Lys Glu
100

Gly

<211> 109
<212> PRT
<213> Homo sapiens

Ile Ser Arg

Asp

Arg Ala G n

%& Leu
p Asp Asp Tyr
Ser Gy

Asp
Ay

Ser Ala G n

Pro Gy
lle Ay
@y e ARy i a1 PR hVS abfUnd QY. Ih§ ¥ @ Y Asn
G@h Arg Pro Ses Ay Val
Ser Ala Ser
Ala Asp Tyr Tyr Cys Ala Ala Trp Asp Asp Ser
Lys Leu Thr Val

Gln

Cys

Arg

Thr

Leu

70

Leu

Ala

Adn
Ile

Asn

Ay
Ser
Arg
Asn

50 55 60 Ser
Asp 65 70 75 80 Thr Ala Val

Phe Asp 85 90 95 TYF“HYRY&'Y Arg Guy
100 105 110 Ser Ay Ay Gy
115 120 125 Thr

130 135 140 Ser

Ay
Val Leu
Val Thr
Al a Val

Pro Asp Arg Phe Ser

Ile

Lys Asn Thr

M"znew

Tyr Tyr

Gn Pro

Cys

Asn Trp 145 150 155 160

y Ser

Lys Ser

165 170

180

Leu Ala Ile Ser Ay Leu @dn Ser u Asp Qu

Ile Arg

Ser Gly Ala
Lys Thr Ser
25

Gln Ala His
40

Thr Gly Asp
55

Thr Arg Asp

Lys Ser Asp

Trp Gly Gln
105

Asn

10

Glu

10
Gly
Gly
Ala
Thr
Asp

90

Gly

1510

Val Lys Lys

Tyr Thr Phe

Gln Gly Phe
45

Asn Phe
60

Ala

Ser Ile
75

Ser
Thr Ala Val

Thr Leu Val

15

Pro Gly Ala
15

Thr Gly Tyr
30

Glu Trp Ile

Glu Lys Phe

Thr Ala Tyr

80
Tyr Tyr
95

Cys

Thr
110

Val Ser

Leu Ser Ay Pro
Leu dy 225 230 235
Phe Ay Lys



<210> 32 <211> 14 <212> PRT <213> Hono sapi ens <400> 32 Ju Ser Lys Leu

Ser Val Ile Arg Asn Leu Asn Asp G n Val 1 5 10 <210> 33 <2%%>V1|4 l_r@l%n_ 2004
PRT <213> jens WO 01/58956 PCT/US01/04170 12 <400> a e Arg
Asn Leu Asne‘@%’%%% Val Leu Phe Ile Asp Gn 1 5 10 <210PSTHH0MM1> 14

<212> PR¥460218> Hono sapi ens <400> 34 Asn Asp G n Val Leu Phe Ile Asp Gn

dy Asn Ap% SPr Glidigu Thr561h0Ase2 B>AB5Val<@dd ¥alldla €2d 22y RRE <213> Hono

sapi ens <490> 35 Phe IPe Asp G n Ay n Arg Pro LeulPhe Gu Asp Met Thr

i < >
1510 <%&p?la§§rg ﬁ%lﬁlrlc“i(s Cflznlgfy ES%TS:IZ%ngL'g)Eﬁ)S SP%EIT?(QSProéloo 36
20 25 30
Asn Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

Gly Lys Asn Asn Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser
50 55 60

Gly Ser Gly Asn Thr Gly 'Ser Leu Thr Ile Thr Gly Ala Gln Ala Glu

65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gly Ser Arg Asp Ser Ser Gly Ile His
85 90 95
Val val Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly
100 105

<210> 20
<211> 4
<212> PRT

<213> Homo sapiens

<400> 20
Ser Tyr Ala Met
1

<210> 21

<211> 17

<212> PRT

<213> Homo sapiens

<400> 21
Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 22

<211> 9

<212> PRT

<213> Homo sapiens

<400> 22
Asp Asp Asp Asp Tyr Asp Phe Asp Tyr
1 5

<210> 23

<211> 13

<212> PRT

<213> Homo sapiens



Asn Arg Pro Leu Phe Qu Asp Met Thr Asp Ser Asp Cys Arg
<212> PRT <213> Honpo sapi ens <400> 37 A u Asp Met Thr Asp-ﬁe

Ala Pro Arg 1 5 10 <210> 38
J Cys Arg Asp Asn Al a BrESRY Phr 11 e

<211> 14

Asp Cys Arg

<213> Ho
Phe Il e

JUL 2004 SWWDG01 /58956 RETHYISOE 4170 AdBAxA08-239 Asn Ala Pro Arg Thr
Phe Ile Il® Ser Met TyP Lys Asp 1 5 10 <210> 40
<213> Hono sapiens <400> 40 Ile Phe Ile Ile Ser

Pro Arg

no sapl /esns <400> 38 Ser Asp
khe> 435 10 <210> 39 <211> 14

Gs> 44 5 10 <210> 41 <211> 14
<211> 6
<212> PRT

<213> Homo sapiens

<400> 24
Gly Asn Asp Gln Arg Pro
1 5

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

25
11
PRT
Homo sapiens

<400> 25
Ala Ala Trp Asp Asp Ser Leu Ser Gly Pro
1 5 10

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

26

17

PRT

Homo sapiens

<400> 26
Ala Ile Ser Gly Ser Gln Gly Ser Thr Tyr
1 5 10

Gly

<210> 27

<211> 17

<212> PRT

<213> Homo sapiens

<400> 27
Ala Ile Ser Gly Ser Gly Gly Ser Thr Trp
1 5 10

Gly

<210> 28

<211> 108

<212> PRT

<213> Homo sapiens

<400> 28
Leu val Gln Pro Gly Gly Ser Leu Arg Leu
1 5 10

Phe Thr Phe Ser Ser Tyr Ala Met Ser Trp

<211> 14 <212> PRT
<212> PRT <213> Hono sapiens -

<211> 14
Met Tyr Lys Asp Ser

<212> PRT

Val

Tyr Ala Asp Ser Val Lys
15

Tyr Ala Asp Ser Val
15

Lys

Ser Cys Ala Ala Ser
15

Gly

Val Arg Gln Ala Pro Gly

Adn

15 10 <210> 3\7)\_ ,mm

6

Il e



<212> PRT <213> Honp sapi ens <400> 41 Met Tyr Lys Asp Ser G n Pro_Aﬂng Y00k
Met Ala Val Thr Ile 1 5 10 <210> 42 <211> 14 <212> PRT <213> Hono o ‘
sapi ens <40 n Pro Arg Gy Met Ala Val Thr Ile Ser I s, Cys u
RETIE L W b APt £213> Homo sapi ens reRsemion 5 val

Thr 1le Ser Val LygoCys GQu Lys Ils Ser Thr Leu 355 10 <210> 44 <211> 14
<212> PRT <213> Hono sapi ens <400> 44 Val Lys Cys Qu Lys Ile Ser Thr Leu
Ser Cys &% CASfepyEu TrpoValSexAip>T15Sexxflly] Sex] 41y &2y Ber FRT <213> Honp

sapi ens <400> 48°r- 6 JUL 2004 4RD 01/58956 PCTfUS01/ 04170 14 Ile Ser Thr

Leu Ser &ys (@ W149Bplaes vherys! @8ty Bherdy$ie ser Arg Asp Asn
50 55 60

Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp

65 70 75 80
Thr Ala Val Tyr Tyr Cys Ala Arg Asp Asp Asp Asp Tyr Asp Phe Asp
85 : 90 95
Tyr Txp Gly Arg Gly Thr Met Val Thr Val Ser Ser
100 105
<210> 29
<211> 111
<212> PRT
<213> Homo sapilens
<400> 29
Gln Ser Val Leu Thr Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln
1 5 10 15
Arg Val Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Ile Asn
20 25 30
Ala Val Asn Trp Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu
35 40 45
Ile Tyr Gly Asn Asp Gln Arg Pro Ser Gly Val Pro Asp Arg Phe Ser
50 55 60
Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Gln
65 70 75 80
Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp Asp Ser Leu
85 920 95
Ser Gly Pro Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
100 105 110
<210> 30
<211> 235
<212> PRT
<213> Homo sapiens
<400> 30
Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
1 5 10 15

Phe Thr Phe Ser Ser Tyr Ala Met Ser Trp Val Arg Gln Ala Pro Gly
20 25 30

Lys Gly Leu Glu Trp Val Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr
35 40 45



15 10 <210> 46
Asn Lys Ile Ile Ser

<212>" PRT <gi3~
Asp Asn Ile Lys?

15 10 <210>549

Lys Asp
<212> P
Ser Val

i

<211> 14

Phe Lys G u Met Asn Pro Pro

<212> PRT <213> Honp sapi ens <400> 46 Q/gl&tjl@%

p0 sapi ens <400> 47 Ile Ser
P 15 10 <210> 48
sapi ens <40C@%r48aNeb RSNV OysPER AsPP

<211> 14

1 5 10 <210> 47 -'<
Phe Lys Gu Met Asn Pro Pro
<212> PRFTARHYI, 1y

%{%mhg l€e Y5 S RsdMsnLysS Ser Asp Ile

<211> 14 <g12> PRT <213> bkno sapi ens <400> 49 Asn lle

s Ser

RS

Pro Gy H's
Thr Ala Val Tyr

Tyr Trp Gly Arg

100

Asp
4

Ile

Ile Phe Phe @ n Arg
PEnEe <04t d" jor Sat Aﬂ%ﬁl?l%ulﬁgg Phe Phe G n Arg

15 10 <210> 50

Tyr Cys Ala Arg Asp Asp Asp Asp Tyr Asp Phe Asp

85

Gly

Ser Gly Gly Gly Gly

Thr Gln
130

Ser Cys

145

Tyr Gln

Asp Gln

Gly Thr

Ala Asp
210

Phe Gly

225

<210>
<211>

31
14

115

Pro

Ser

Gln

Arg

Ser

195

Tyr

Gly

<212> PRT
<213> Homo sapiens

<400>

Tyr Phe Gly Lys Leu
1

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

<400>

31

32
14

PRT
Homo sapiens

32

Pro

Gly

Leu

Pro

180

Ala

Tyxr

Gly

Ser

Ser

Pro

165

Ser

Ser

Cys

Thr

5

Thr

Ser

Ala

Ser

150

Gly

Gly

Leu

Ala

Lys
230

Glu

Met

Gly

Sexr

135

Ser

Thr

Val

Ala

Ala

215

Leu

Val
Gly
120
Gly
Asn
Ala
Pro
Ile
200

Trp

Thr

Thr
105
Gly
Thx
Ile
Pro
Asp
185
Ser

Asp

Val

90

Val

Gly

Pro

Gly

Lys

170

Arg

Asp

Leu

Ser Lys Leu Ser

10

Glu Ser Lys Leu Ser Val Ile Arg Asn Leu

1

<210>
<211>

33
14

<212> PRT
<213> Homo sapiens

5

10

Ser Ser Gly Gly
110

Ser Ala Gln Ser
125

Gly Gln Arg Val
140

Ile Asn Ala Val
155

Leu Leu Ile Tyr
Phe Ser Gly Ser
190

Leu Gln Ser Glu
205

Ser Leu Ser Gly
220

Gly
235

Val Ile Arg Asn

Asn Asp Gln Val

95

Gly

Val

Thr

Asn

Gly

175

Lys

Asp

Pro

Gly

Leu

Ile

Trp

160

Asn

Sex

Glu

Val

<211> 14



15 10 <210> 51 <211> 14 <212> PRT <213> Hono sapi ens <400> 51 Phe Phe
Gn Arg Ser Val Pro Gy Hs Asp Asn Lys Met Gn 1 5 10 WD 01/58956% ﬁ%\d 2004
PCT/ USO01/ 04 <210> 52 <211> 14 <212> PRT <213> sapi ens < >
52 Val Pro 8@01/'5'#926%]0 Asn Lys Met G Phe Qu Ser Ser E%ER’S 1’@1730 <210>

53 <211> 14 <212> PRT <213> Hono sapi ens <400> 54 Asn Lys Met G n he Gu
Ser Ser $éPO>Ty? Qu Ay Tyr Phe 1 5 10 <210> 54 <211> 14 - <212> PRT

.. <213> HBho 8 dpPeits %?0%?9 Bap @3nyVhepesghe Sk ATy GG u Ay Tyr Phe Leu Al a
Cys Gu Lys 1 5 10 <2T0> 55 <211> 1¥ <212> PRT <213> Honmp sapi ens

<210> 34

<211> 14

<212> PRT

<213> Homo sapiens

<400> 34
Asn Asp Gln Val Leu Phe Ile Asp Gln Gly Asn Arg Pro Leu
1 5 10

<210> 35

<211> 14

<212> PRT

<213> Homo sapiens

<400> 35
Phe Ile Asp Gln Gly Asn Arg Pro Leu Phe Glu Asp Met Thr
1 5 10

<210> 36

<211> 14

<212> PRT

<213> Homo sapiens

<400> 36
Asn Arg Pro Leu Phe Glu Asp Met Thr Asp Ser Asp Cys Arg
1 5 10

<210> 37

<211> 14

<212> PRT

<213> Homo sapiens

<400> 37
Glu Asp Met Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg
1 5 10

<210> 38

<211> 14

<212> PRT

<213> Homo sapiens

<400> 38
Ser Asp Cys Arg Asp Asn Ala Pro Arg Thr Ile Phe Ile Ile
1 5 10

<210> 39

<211> 14

<212> PRT

<213> Homo sapiens



<400> 55 GQu Gly Tyr Phe Leu Ala Cys GQu Lys Qu Arg Asp Leu Phe 1 B j_@sz
<210> 56 <211> 14 <212> PRT <213> Honp sapi ens <400> 56 Ala Cys G 00
A u Arg AspweiH Lys Leu Ile Leu Lys 1 5 10 <210> 5 < > 14 <212>
PRT <2%3> aorm ggggéaens <400> 57 Arg Agp Leu Phe Lys Leu%FIT@%?}lé)ﬁ" ys Lys
AQu Asp Geoslen 1 5 10 WO 01/58956 PCT/ US01/04170 16 <210> 58 <211> 14
<212> PRRsx218>Prpidg ®Wapilenshe<Ai@0rieS8ed Bet fyreLlyedsgys Lys A u Asp G u Leu
Ay Asp Arly Ser Ile 155 10 <210> 59 10<211> 14 <212> PRT <213> Honp
sapiens <400> 59 Qu Asp Qu Leu Gy Asp Arg Ser Ile Met Phe Thr vVal dn
15 10 <230» 6P <211> 12

<211> 14

<212> PRT
<213> Homo sapiens

<400> 40

Ile Phe Ile Ile Ser Met Tyr Lys Asp Ser Gln Pro Arg Gly
1 5 10

<210> 41

<211> 14

<212> PRT

<213> Homo sapiens

<400> 41
Met Tyr Lys Asp Ser Gln Pro Arg Gly Met Ala Val Thr Ile
1 5 10

<210> 42

<211> 14

<212> PRT

<213> Homo sapiens

<400> 42
Gln Pro Arg Gly Met Ala Val Thr Ile Ser Val Lys Cys Glu
1 5 10

<210> 43

<211> 14

<212> PRT

<213> Homo sapiens

<400> 43
Ala Val Thr Ile Ser Val Lys Cys Glu Lys Ile Ser Thr Leu
1 5 10

<210> 44

<211> 14

<212> PRT

<213> Homo sapiens

<400> 44
Val Lys Cys Glu Lys Ile Ser Thr Leu Ser Cys Glu Asn Lys
1 5 10

<210> 45

<211> 14

<212> PRT

<213> Homo sapiens

<400> 45



<212> PRT <213> Hono sapi ens <400> 60 Asp Arg Ser |Ile Met Phe Thr Val G@n
Asn Glu Asp 1 5 10 <210> 61 <211> 157 <212> PRT <213> Hono sapiferfs JUL 2004

<400> 61 Tynydhsésky Lys Leu G u Ser Lys Leu Ser Val IIfal,&rﬁ%oﬁfsﬂrq7 Leu Asn
15 10 15 Asp Gn Val Leu Phe Ile Aspi A n Ay Asn Arg Pro 0B @ u Asp
20 25 30 mvetseFhmhr/Asp SercyAserulys NYIRASPLASE: Ahatrs0 Arg Thr 1le Phe Ile
35 40 45 Ite Ser Met Tyr Lys Asp Ser @Wn Pro Arg Ay Met Ala Val Thr lle
50 55 60 Ser Val Lys Cys Qu Lys Ile Ser Thr Leu Ser Cys GQu Asn Lys Ile
65 70 75 89yJ ke Ser Phe Lys G u Met Asn Pro Pro Asp Asn Ile Lys Asp Thr

Lys 85 %Qi85i1fer Asp Ile Ile Phe Phe A n Arg Ser Val Pro Ay H's Asp Asn
Lys 100<20% 2HD Met A n Phe GQu Ser Ser Ser Tyr AQu Gy Tyr Phe Leu Ala
Cys Gu 41y o sapders | 004 WO 01/ 58956 PCT/ US01/04170 17 Lys Gu Arg

Asp Leu Ehg,lys Leu Ile Leu Lys Lys Gu Asp Gu Leu 130 135 140 Gy Asp

Arg Ser ldye dveiasBheysThe Malsdd pheBt EdiuéiSRsn 349 2100 155 <210> 62 <211>
341 1 5 10

<210> 47

<211> 14

<212> PRT

<213> Homo sapiens

<400> 47
Ile Ser Phe Lys Glu Met Asn Pro Pro Asp Asn Ile Lys Asp
1 5 10

<210> 48

<211> 14

<212> PRT

<213> Homo sapiens

<400> 48
Met Asn Pro Pro Asp Asn Ile Lys Asp Thr Lys Ser Asp Ile
1 5 10

<210> 49

<211> 14

<212> PRT

<213> Homo sapiens

<400> 49
Asn Ile Lys Asp Thr Lys Ser Asp Ile Ile Phe Phe Gln Arg
1 5 10

<210> 50

<211> 14

<212> PRT

<213> Homo sapiens

<400> 50
Lys Ser Asp Ile Ile Phe Phe Gln Arg Ser Val Pro Gly His
1 5 10

<210> 51

<211> 14

<212> PRT

<213> Homo sapiens

<400> 51
Phe Phe Gln Arg Ser Val Pro Gly His Asp Asn Lys Met Gln
1 5 10



cag
Val

atg
Lys
cac
Trp
aac
Pro
gcc
Leu
agc
Leu
gcc
Trp
63

Gn

gtc
Adn
aaa
Val

tgg
Val

ccc
Thr
ctg
Thr
ctc
Lys
tgg
Ay

Ser

<212> DNA <213> Honp sapi ens <220> <221> CDS <222> (1)..(339) <400> .ﬁ] 2004
cag ctg gtg cag tct ggg get gag gtg aag aag cct ggg gcc 48 - L
Leuy gFSerGly Ala Gu Val Lys Lys Pro GlyPAIa 510 15 tcg
gtceee aag act tct gga tTﬁc acc ttc acc ggc HCAtUSHPNTRe; (et
Ser Cys Lys Thr Ser Ay Tyr r Phe Thr Ay Tyr 20 25 30 tat atc

cga cag gcc cct gga cag gga ttc gag tgg ata 144 Tyr lle H's
i Aa Pro dy dn @y Phe Gu Trp Ile 35 4G 45 gga cgg ctc
2> 1'.1‘ ggt gac gca aat ttt gca gaa aag ttt 192 Gy Arg Leu Asn
'Eb{3 MoASRidlsa Asn Phe Ala G u Lys Phe 50 55 60 cag ggc agg gtc
acc aga gac acg tcc atc agc aca gcc tat 240 An @y Arg Val Al a
ARO>ABH Thr Ser |le Ser Thr Ala Tyr 65 70 75 80 tta caa cta gac
33%0 PF&tGléat‘Esgzﬁg Aeghygcetgtle Phat Clafer §er 288 Leu A n Leu Asp Ser
Ser Asp Asp Thr Ala Val Tyr Tjspr Cys 85 90 95 gcg gga aaa gag ggt
ggc cag ggc acc ctg gtc acc gtc tcg 336 Ala Ay Lys Au Ay A a
@&w>Ey Thr Leu Val Thr Val Ser 100 105 110 agt gg 341 Ser <210>
<211323®P314 <212> PRT <213> Hono sapi ens <400> 63 A n VaI G n Leu Val
@%>Aﬁomo saplé{'laél LyS LyS Pro @ y Al a
<400> 54
As? Lys Met Gln Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe
5 10
<210> 54
<211> 14
<212> PRT

.<213> Homo sapiens

<400> 54

1

<210> 55

<211> 14

<212> PRT

<213> Homo sapiens

<400> 55

Glu Gly Tyr Phe Leu Ala Cys Glu Lys

1 5

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

56

14

PRT

Homo sapiens

<400> 56

Ala Cys Glu Lys Glu Arg Asp Leu Phe

1 5

<210> 57

<211> 14

<212> PRT

<213> Homo sapilens

<400> 57

Glu Ser Ser Ser Tyr Glu Gly Tyr Phe
5

Arg Asp Leu Phe Lys Leu Ile Leu Lys

1 5

Leu Ala Cys Glu Lys
10

Glu Arg Asp Leu Phe

10

Lys Leu Ile Leu
10

Lys

Lys Glu Asp Glu
10

Leu



15 10 15 Ser

20 25 30 WO 01/58956 PCT/ US01/04170

Pro Ay Gn Gu
Asp Al a Asnwgr{%/s%g Gu
Asp Thr Ser Ile Ser Thr

Ser Asp ASpo>The Al a Val
Ay Adn F¥>Tht Leu Val

2 .
<212> DNAZRZ13S Homm sapiens <220> <221> CDS <222>

tct tct gag ctg act cag
Ser Qu lkew>Ths G n Asp
gtc agg aee Bedehdoscas
Arg Ile Tht Cys Gn Gy
tac cag cag aag cca gga
An Adn kyssPE® Ay Gn
aat cgg eerit ca ggg atc
Arg Pro S@t2>GPRr |l e Pro

<213> Hoémo sapiens

<400> 59
Glu Asp Glu Leu Gly
1 5

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

60

12

PRT

Homo sapiens

<400> 60
Asp Arg Ser Ile Met
1 5

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

61

157

PRT

Homo sapiens

<400> 61
Tyr Phe Gly Lys Leu
1

5

Gln Val Leu Phe

20

Asp

Met Thr Asp Ser

35

Asp

Ile Ser Met

50

Tyr Lys

Ser Val Lys Cys Glu
65 :

Ile Ser Phe Glu

85

Lys

Ile
100

Ser Asp Ile Phe

Met Gln Phe Glu

115

Serx

Met Lys Val

Ser Cys Lys Thr Ser dy Tyr Thr Phe Thr G ; ,
18 Tyr Ile H's Trp Val Arg Gn‘ﬁlgﬁf— 200%
Trp Ile 35 40 45 Ay Arg Leu Asn Pro Thr Thr vy
Lys Phe 50 ?13 60 Gn Ay Arg VHCTASAVELEY Thr Arg
Ala Tyr 65 75 80 Leu G n Leu Asp Ser Leu Lys
Tyr Tyr Cys 85 90 95 Ala Ay Lys Gu Ay Ala Trp
Thr Val Ser 100 105 110 Ser <210> 64 <211> 327

gac cct get gtg tct gtg gcc
Pro Ala Val Ser Val Ala Leu
Ggargatlugen Gly Ragdreg der tUle
Asp Ser Leu Ay Hi s Phe Tyr
cag gcc cct gta ott gtc atc
Ala Pro Val Leu Val Ile Tyr
cca gac cga ttc tct ggc tcc
Asp Arg Phe Ser @y Ser

Ile Met

10

Asp Arg Ser Phe Thr Val Gln

Phe Thr Val Gln Asn Glu

10

Asp

Glu Ser Val Ile Asn

10

Ser Lys Leu Arg

Ile Gln Phe

30

Asp Gly Asn Pro Leu

25

Arg

Ala Thr

45

Cys Arg Asp Asn Pro Ile

40

Arg

Gln Met

60

Ser Pro Ala Val

55

Asp Arg Gly

Ile Thr Ser Glu Asn

75

Lys Ser Leu

70

Cys

Met Asn Pro Pro Asp Asn Ile

20

Lys Asp

Phe Gln Ser Val Pro His

105

Arg Gly Asp

110

Glu Phe Leu Ala

125

Ser Sex Tyr

120

Gly Tyr

Glu

(1)..(327) <400> 64
ttg gga cag 48 Ser
Gy An 1 5 10 15 aca
tat cca 96 Thr Val
Pro 20 25 30 aac tgg
tat 144 Asn Trp Tyr
35 40 45 ggt aaa aac
192 dy Lys Asn Asn

Leu Asn

15

Asp
Phe Ile
Thr Ile

Ile
80

Lys

Thr
95

Lys
Asn

Lys

Cys Glu



8 g
50 55 60 ggc tca gga aac aca ggt tcc ttg acc atc act ggg gcc cag gCgﬁgmL 2004
240 dvy Ser Gly Asn Thr Ay Ser Leu Thr Ile Thr Ay Ala Gn Ala Gu 65 70
75 80 gat g@@ fRbosgac tat tac tgt ggc tcc cgg gac agc a cat 288
Asp A u Ala Asp T9yr Tyr Cys Gly Ser ARg Asp Ser Ser GyQ{cnggM/(ﬁ 7@5 90 95
gtg gta tLtye mrgg&pqug BeCL@agewIB: BOCLEE CyLhau ggh c1vVakuVal Phe Ay Gy
Ay Thr Lys? Thr Val Leul®@y 100 105 3240 <210> 65 <211> 109 <212>

PRT %g%%gg‘r Cgl(;/rz\si@%4 0 r\/aTl iirgeHg{r\%Asam ens <400> 65 Ser Ser Qu

Leu ¥dn 1510 15 Thr Val Arg
Ile Thr Cys @n dy Asp Ser Leu Arg H's Phe Tyr Pro 20 25 30 Asn Trp Tyr
GndnLys Pro dy Gn a Pro Val Leu Vval Ile Tyr 35 40 45 dvy Lys Asn
Asn ArgP% %IGyIIe ProAspArg Phe Ser Ay Ser 50 55 60 Ay Ser Ay
Asn Thr SB¥x Leu Thr Ile Thr Ay Ala G@n Ala Gu 65 70 75 80 Asp GQu

Al a Asp 'Ey13>TchmoQ/a§u£isy Ser Arg Asp Ser Ser Ay Ile His 85 90 95 Val Val
Phe Ay @y Gly Thr Lys Val Thr Val Leu Ay 100 105 <210> 66 <211> 354
<212> DNA220>

<221> CDS

<222> (1)..(339)

<400> 62
cag gtec cag ctg gtg cag tct ggg get gag gtg aag aag cct ggg gee 48
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 ) 15

tcg atg aaa gtc tec tgt aag act tet gga tac acc tte ace gge tat 96
Ser Met Lys Val Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Gly Tyr
20 25 30

tat atc cac tgg gtg cga cag gece cet gga cag gga ttc gag tgg ata 144
Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Phe Glu Trp Ile
35 40 45

gga cgg ctc aac cce acc act ggt gac gca aat ttt geca gaa aag ttt 192
Gly Arg Leu Asn Pro Thr Thr Gly Asp Ala Asn Phe Ala Glu Lys Phe
50 55 60

cag ggc agg gtc gee ctg acc aga gac acg tcc atc age aca gec tat 240
Gln Gly Arg Val Ala Leu Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 BO

tta caa cta gac agc ctc aaa tct gac gac acg gcc gta tat tat tgt 288
Leu Gln Leu Asp Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys

gcg gga aaa gag ggt gee tgg gge cag gge acc ctg gtc acc gtc teg 336
Ala Gly Lys Glu Gly Ala Trp Gly Gln Gly Thr Leu Val Thr Val Ser
100 105 110

agt gg 341
Ser

<210> 63

<211> 113

<212> PRT

<213> Homo sapilens

<400> 63
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Met Lys Val Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Gly Tyr
20 25 30



<213> Hono sapi ens <220> <221> CDS <222> (1)..(354) <400> 66 gag gt?e@ﬂlg?ﬂm@
ctg ttg gag tct ggg gga ggc tt? g;a cag Eft gﬁg ggg 48 du Vval t
Leu A u Ser @y Leu Va n Pro y y 1 aga ctc
tcc tgt gca“ﬁ%%mg%q gga ttc acc ttt agc agc tat 96 Ser*%@&ﬁé;gEﬁeu Ser
Cys Al a Aya 1Semi&typRhe AHgreirheaSere &G8rcihyé1y26he281:830r96Ce at g agc tgg gtc
cgc cag get coa3ggg aag ggg ctgogag tgg gtc 1446 Ala Met Ser Trp Val Arg
Gn Ala P G K 3£ P%Tg. Val 35 40 45 tca get att agt ggt agt
ggt ggt g% apa ei‘fé‘nt Ca ;‘ga%lyt ® YegToPe B i ZYJ PR Ser Ay Ser Ay
Gy Ser Thr Tyr Tyr Ala Asp Ser Val 50 55 68 aag ggc cgg ttc acc atc tcc
aga gac &at Glg@raaglaae ReUretaygtmdp PA0sed ys Sy vy gadher Thr [le Ser Arg
Asp Asn S&% Lys Asn Thr 178u Tyr 65 70 75580 ctg caa atgs@ac agc ctg a%?
CcCCcC ga C tat ta t 288 Leu G n Met Asn Ser Leu Arg a
g;lu g\sg %ﬁu ¢ Qeg/% $ scer PotEEoB gty 3ﬁaT§éFy§;§§s gat gac tac gao
ttt gac tac tgg ggc cgg ggg aca 336 Ala Arg Asp Asp Asp Asp Tyr Asp Phe
Asp Tyr TFip cQ yyArqdu@ly Alr Ty 1¢158Qy6THE0Dvav4gL gicvacsegt ¢ t og agt Met
Val Thr Val Ser Séf® 115 <210> 6705<211> 118 <21¥> PRT <213> Honb sapi ens
20

Sex

<210> 64

<211> 327

<212> DNA

<213> Homo sapilens

<220>
<221> CDS
<222> (1)..(327)

<400> 64
tet tet gag ctg act cag gac cct get gtg tet gtg gee ttg gga cag 48
Ser Ser Glu Leu Thr Gln Asp Pro Ala Val Ser Val Ala Leu Gly Gln

1 5 10 15

aca gtc agg atc aca tge caa gga gac agc ctc aga cac ttt tat cca 96
Thr Val Arg Ile Thr Cys Gln Gly Asp Ser Leu Arg His Phe Tyr Pro
20 25 30

aac tgg tac cag cag aag cca gga cag gcc cct gta ctt gtc ate tat 144
Asn Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45

ggt aaa aac aat cgg ccc tca ggg atc ceca gac cga tte tet gge tee 192
Gly Lys Asn Asn Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser
50 55 60

ggc tca gga aac aca ggt tce ttg acc atc act ggg gec cag geg gaa 240
Gly Ser Gly Asn Thr Gly Ser Leu Thr Ile Thr Gly Ala Gln Ala Glu
65 70 75 80

gat gag gct gac tat tac tgt gge tecec cgg gac age agt ggt atc cat 288
Asp Glu Ala Asp Tyr Tyr Cys Gly Ser Arg Asp Ser Ser Gly Ile His
85 90 95

gtg gta ttc gge gga ggg acc aag gtec ace gtc cta ggt 327
Val Val Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly
100 105

<210> 65
<211> 109
<212> PRT



105 110 <400> 67 Gu Val Gn Leu Leu Qu Ser Ay Gy Gy Leu Val GngPag 2005
Gy Ay 15 10 15 Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser
Ser Tyr 20wd138sQN a Met Ser Trp Val Arg G n Ala Pro G Leu Gu

Trp Val 35 40 45 Ser Ala Ile Ser G yeSer Ay Gy Ser Tﬁ%T#%(rﬁmgir Al a Asp

Ser Val <BBB>5&omb0saoyens@y Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr

Leu Tyr 65 70 75 80 .Leu G n Met Asn Ser Leu Arg Ala Qu Asp Thr Al a Val

Tyr Tyr %@”?&%9 95 Al rg Asp.Asp Asp Asp Tyr Asp Phe Asp Tyr Trp Ay
Arg dy Thi °*1 6“%685%@&1\“/@%3%\%‘? "Ilﬁr‘t’);\gafgrsé?l %?r/ bey F8Y £290> 68~ <211> 334
<212> DNA <213> Honp sapi ens <220> <221> CDS <222> (1)..(333) 354 <400>

68 cag t @bhr gy Ary FlaclrCc@y @OQGIFCEspl 8& pagaiOHig@Re @¢L PE€C ggt cag 48 dn
Ser Val Leu Thr A R%Pro Pro Ser Al Ser Gly Ala PB® Ay An 1 5 10 15 agg

gtc acc t t ot a 0 f.cc_aag .atc a_att aat 96 Arg Val
Thr 1le %%IST sTgfég%lnéiif ‘%gf”@g%gg‘%r“ %sanmﬂ ga ¥ Ig?lelg%%yﬁo 25 30 get gta

aac tgg tac cag cag ctc cca gga acg gcc ccc aaa ctc ctc 144 Al a Val Asn
Trp Tyr @n L@; st gn Pro BKBpyseFhelyAlla RrooAdpyBrd ete EetiGly Ser
5 55 60

Gly Ser Gly Asn Thr Gly Ser Leu Thr Ile Thr Gly Ala Gln Ala Glu
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gly Ser Arg Asp Ser Ser Gly Ile His
85 90 95

Val val Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly
100 105

<210> 66

<211> 354

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(354)

<400> 66
gag gtg cag ctg ttg gag tct ggg gga ggc ttg gta cag cct ggg ggg 48
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 5 10 15

tce ctg aga ctc tee tgt gea gee tet gga tte ace ttt age age tat 96
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

geec atg age tgg gtc cge cag get cca ggg aag ggg ctg gag tgg gte 144
Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Txp Val
35 40 45

tca get att agt ggt agt ggt ggt age aca tac tac gea gac tee gtg 192
Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60

aag ggc cgg ttc acc atc tecc . aga gac aat tcc aag aac acg ctg tat 240
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

ctg caa atg aac agc ctg aga gcc gag gac acg gec gtg tat tac tgt 288
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 20 95

gcg aga gat gac gat gac tac gac ttt gac tac tgg ggc cgg ggg aca 336
Ala Arg Asp Asp Asp Asp Tyr Asp Phe Asp Tyr Trp Gly Arg Gly Thr



35 40 45 PCT/US01/ 04170 atc tat ggt aat gat cag cgg ccc tca ggg gtc-d@tjyL 200%
gac cga ttc tct 192 Ile Tyr Ay Asn Asp G n Arg Pro Ser Ay Val Pro Asp
Arg Phe Ser 8956 PCT/ US01/04170 21 50 55 60 ggc ot ggc
acc tca gcc%&ggg gcc atc agt ggg cfc cag 240 Gy Serptcﬁ&gg@glr%(}y Thr
Ser Ala Ser Leu Alolle Ser Ay Less G n 65 70 75180 tot gag gat gag get
gat tat aac tgt gca gca tgg gat gac ago ctg 288 Ser Qu Asp Qu Ala Asp
Tyr Asn vﬂga@hr alTE:[S p Asp Ser Leu 85 90 95 agt ggt co%”gtg ttc ggc
gga ggg acc g6t 0 cta ggt g 334 Ser Ay Pro Val Phe Ay Ay Ay
Thr Lys Leu Thr VaI Leu Gly 100 105 110 <210> 69 <211> 111 <212> PRT
<213> HorF@l i ens <400> 69 A n Ser Val Leu Thr G n Pro Pro Ser Al a Ser
Gy AIa Gn 15 10 15 Arg Val Thr Ile Ser Cys Ser Gly Ser Ser Ser
Asn |le y3> 0A§£ue 0 25 30 Ala Val Asn Trp . Tyr A n G n Leu Pro Gy Thr
Ala Pro Lys Leu Leu 40 45 Ile Tyr Ay Asn Asp G@n Arg Pro Ser dvy Val
Pro Asp Argp>Phe Ser 55 60 Ay Ser Lys Ser Gy Thr Ser Ala Ser Leu Al a
Il e Ser Gly VeglfldLgu I&E G 5 ¥ Ser 6 UevA¥pl Gl PAY 81ASPY Tyr Asn Cys Al a
Ala Trp Asp Asp Ser Led 85 90 95 Ser!®™dy Pro Val PhéAdy Gy Gy Thr Lys

Leu Thr \égl: Llegl'b.rg; Dbu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 - 75 80

.Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Asp Asp Asp Tyr Asp Phe Asp Tyr Trp Gly Arg Gly Thr
100 105 110

Met Val Thr Val Ser Ser
115

<210> 68

<211> 334

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(333)

' <400> 68
cag tct gtg ttg acg cag ceg cecc tca geg tet ggg gee cce ggt cag 48
Gln Ser Val Leu Thr Gln Pro Pro Ser Ala Ser Gly Ala Pro Gly Gln
1 5 10 15

agg gtc acc atc tet tgt tet gga age age tcc aac atc gga att aat 56
Arg Val Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Ile Asn
20 25 30

gct gta aac tgg tac cag cag ctc cca gga acg gcc cce aaa ctc cte 144
Ala Val Asn Trp Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu
35 40 45

atc tat ggt aat gat cag cgg ccc tca ggg gtc cct gac cga ttc tect 192
Ile Tyr Gly Asn Asp Gln Arg Pro Ser Gly Val Pro Asp Arg Phe Ser



100 105 110 <210> 70 <211> 66 <212> PRT <213> Honp sapi ens <400>-76 i 200
Phe Ay Lys Leu Qu Ser Lys Leu Ser Val Ile Arg Asn Leu Asn 1 5 10 15 Asp

G n Val Leuwhfiskds€ Asp G n Gy Asn Arg Pro Leu Phe GQu 5 30 Met
Thr Asp Ser 351%5@3 Arg Asp Asn Ala Pyo Arg Thr Ile Phelﬁéﬂlsoégl 045 11le
Ser Met Tyr Bgs Asp Ser G n®#ro Arg Ay MeteAla Val Thr Ile 50 55 60 JUL
2004 WO 01/ 58956 PCT/ US01/ 04170 22 Ser Val 65 <210> 71 <211> 34 <212>

PRT <213§§§@§P CQ{%O%??%OP w999 gt %:‘;Gg% CEy 2@ u?%r g Asp Leu
Phe Lys Leb eaigeuég rL)%%u gﬁ}gge uylfgy “By Asp Arg Ser Ile
Met Phe Thr Val G n Asn 20 25 30 Qu Asp

tet gag gat gag gct gat tat aac tgt gca gea tgg gat gac age ctg 288

Ser Glu Asp Glu Ala Asp Tyr Asn Cys Ala Ala Trp Asp Asp Ser Leu
85 90 95

agt ggt ccg gtg ttc gge gga ggg acec aag ctg acc gte cta ggt g 334
Ser Gly Pro Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
100 105 110

<210> 69

<211> 111

<212> PRT

<213> Homo sapiens

<400> 69
Gln Ser Val Leu Thr Gln Pro Pro Ser Ala Ser Gly Ala Pro Gly Gln
1 5 10 15

Arg Val Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Ile Asn
20 25 30

Ala Val Asn Trxp Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu
35 40 45

Ile Tyr Gly Asn Asp Gln Arg Pro Ser Gly Val Pro Asp Arg Phe Ser
50 55 60

Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Gln
65 70 75 80

Ser Glu Asp Glu Ala Asp Tyr Asn Cys Ala Ala Trp Asp Asp Ser Leu
85 90 95

Ser Gly Pro Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
100 105 110

<210> 70

<211> 66

<212> PRT

<213> Homo sapiens

<400> 70
Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val Ile Arg Asn Leu Asn
1 5 10 15

Asp Gln Val Leu Phe Ile Asp Gln Gly Asn Arg Pro Leu Phe Glu Asp
20 25 30

Met Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg Thr Ile Phe Ile
35 40 45

Ile Ser Met Tyr Lys Asp Ser Gln Pro Arg Gly Met Ala Vval Thr Ile
50 55 60



=6 JUL 2004

WO 01/58956 PCT/US01/04170

22
Ser Val

65

<210> 71

<211> 34

<212> PRT

<213> Homo sapiens

<400> 71
Phe Leu Ala Cys Glu Lys Glu Arg Asp Leu Phe Lys Leu Ile Leu Lys
1 5 10 15

Lys Glu Asp Glu Leu Gly Asp Arg Ser Ile Met Phe Thr Val Gln Asn
20 25 30

Glu Asp





